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Abstract
Objective: To evaluate the current status of outcome measure selection in ran-
domized controlled trials (RCTs) of acupuncture for chronic non-specific low
back pain, and to provide a basis for related research on acupuncture treat-
ment of chronic non-specific low back pain. Methods: Four Chinese databases
(CNKI, VIP, Wanfang, CBM) and three English databases (PubMed, EmBase,
Cochrane Library) were systematically searched. Randomized controlled trials
of acupuncture for chronic non-specific low back pain were selected according
to pre-established inclusion criteria. A total of 2743 relevant articles were ini-
tially retrieved, and 49 randomized controlled trials were finally included. Con-
currently, existing Core Outcome Sets (COS) for chronic non-specific low back
pain were summarized and compared with the outcome measures used in current
acupuncture trials for chronic non-specific low back pain. Results: The outcome
measures of the 49 RCTs were mainly categorized into 10 types: pain measures,
functional disability measures, composite measures, quality of life measures, ac-
tivities of daily living measures, safety measures, patient satisfaction measures,
disease perception measures, psychological status measures, and other measures.
Compared with existing COS, all showed varying degrees of attention to out-
comes related to pain, functional disability, quality of life, psychological status,
and patient satisfaction, but there were substantial differences in measure selec-
tion among different COS and among different acupuncture RCTs. Conclusion:
There are some differences and existing problems between the outcome measures
in RCTs of acupuncture for chronic non-specific low back pain and current COS.
It is recommended that future acupuncture studies refer to existing COS and
commonly used measurement instruments when designing outcome measures,
while also expanding corresponding recognized outcome measures based on the
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characteristics of the research itself.
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Abstract
Objective: To evaluate the outcome measures selected in randomized con-
trolled trials (RCTs) of acupuncture for chronic nonspecific low back pain
(CNSLBP) and to provide a basis for related acupuncture research.

Methods: Four Chinese databases (CNKI, VIP, Wanfang, CBM) and three
English databases (PubMed, EMBASE, Cochrane Library) were systematically
searched. RCTs of acupuncture for CNSLBP were selected according to prede-
termined criteria. A total of 2,743 relevant studies were initially retrieved, with
49 RCTs ultimately included. Existing core outcome sets (COS) for chronic
nonspecific low back pain were summarized and compared with the outcome
measures used in the included acupuncture RCTs.

Results: The outcome measures from the 49 RCTs were classified into 10 cate-
gories: pain measures, functional disability measures, composite measures, qual-
ity of life measures, activities of daily living measures, safety measures, patient
satisfaction measures, disease cognition measures, psychological status measures,
and other measures. Compared with existing COS, all showed varying degrees
of attention to pain, functional disability, quality of life, psychological status,
and patient satisfaction. However, substantial differences existed in measure
selection both across different COS and across different acupuncture RCTs.

Conclusion: Outcome measures in acupuncture RCTs for CNSLBP show some
differences from existing COS and have several problems. Future acupuncture
studies should refer to established COS and commonly used measurement tools
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when designing outcome measures, while expanding with appropriate recognized
outcome measures based on the specific characteristics of the study.

Keywords: acupuncture; chronic nonspecific low back pain; randomized con-
trolled trial; Core Outcome Set; outcome measures

Introduction
Nonspecific low back pain (NSLBP) refers to a common condition character-
ized by subjective pain in the lower back, lumbosacral region, sacroiliac area,
buttocks, or legs without a clear etiology, excluding specific spinal diseases and
radicular pain [1]. Approximately 90-95% of low back pain patients have non-
specific low back pain [2], with a reported global prevalence of 18% [3], making
it the leading cause of disability among older adults [4].

Among 46 previously published guidelines for treating low back pain both do-
mestically and internationally, 27 mention acupuncture therapy, with 16 recom-
mending its application for low back pain [5]. Although randomized controlled
trials (RCTs) are widely considered the gold standard for evaluating clinical
efficacy [6], the selection of outcome measures in many current RCTs suffers
from issues of scientific validity, applicability, and standardization, affecting
sample size, study duration, costs, implementation, and the practical value and
reusability of results [7], thereby hindering the translation of findings into valu-
able clinical evidence [8][9].

This study screened and analyzed the selection of outcome measures in RCTs
of acupuncture for chronic nonspecific low back pain (disease course >12 weeks)
published in the past five years, compared them with existing domestic and
international COS for nonspecific low back pain, and analyzed existing problems
to provide a basis for future clinical research design.

1.1.1 Inclusion Criteria

(1) Study design: RCT

(2) Participants: Patients with chronic nonspecific low back pain with clear
diagnostic criteria

(3) Interventions: Acupuncture (including manual acupuncture or elec-
troacupuncture) or combined acupuncture therapy (two or three of the
following: acupuncture/electroacupuncture, moxibustion, cupping, with
acupuncture/electroacupuncture required)

(4) Outcomes: At least one outcome measure reported
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1.1.2 Exclusion Criteria

(1) Studies where acupuncture was combined with other treatments as the
intervention

(2) Duplicate publications

(3) Dissertations (master’s or doctoral theses)

(4) Studies where full text was unavailable

1.2 Search Strategy

Electronic databases searched: CNKI, Wanfang, SinoMed (CBM), VIP,
PubMed, Embase, and Cochrane Library. The search period was from January
1, 2017 to March 15, 2022.

Chinese databases were searched using combinations of title, keywords, and sub-
ject terms with the following search terms: “low back pain,”“chronic low back
pain,”“nonspecific low back pain,”“chronic nonspecific low back pain,”“lumbar
muscle strain,”“third lumbar transverse process syndrome,”“lumbar myofasci-
itis,”“gluteal myofasciitis,”“lumbar sprain”; “acupuncture,”“needle inser-
tion,”“needling technique,”“filiform needle,”“electroacupuncture,”“body acupunc-
ture,”“manual acupuncture”; “moxibustion,”“moxibustion technique,”“moxa
stick moxibustion,”“indirect moxibustion,”“sparrow-pecking moxibustion”;
“cupping,”“moving cupping,”“cupping technique,”“flash cupping.”

English databases were searched using MeSH terms combined with free text
terms: Low Back Pain, Lower Back Pain, Low Back Ache, Postural Low Back
Pain, Recurrent Low Back Pain, Mechanical Low Back Pain, Lumbago, lum-
bodynia, lumbar pain, osphyalgia, lumbar myalgia, lumbar sprain, lumbosacral
sprain, lumbosacral strain, sacroiliac sprain, sacroiliac strain, muscular strain
of the lumbar region, third lumbar transverse process syndrome, lumbar mus-
cle fasciitis, lumbar gluteal myofascitis, NLBP, CNLBP, NSLBP, CNSLBP;
acupuncture, electroacupuncture, electro acupuncture, body acupuncture, body
needling, body needle, hand acupuncture, manual needling, hand needle, man-
ual acupuncture, acupuncture point, acupoint; moxibustion, moxacone moxibus-
tion, indirect moxibustion, moxa stick moxibustion; cupping therapy, cupping
treatment, cup moving, flash cupping, flash tank.

The PubMed search strategy is shown in Table 1 .

Two researchers independently conducted literature searching, screening, and
data extraction. Two team members independently reviewed titles and abstracts
for initial screening, then reviewed full texts for secondary screening. Data were
extracted using Excel 2019, including: literature source, language, sample size,
baseline demographic characteristics, disease duration, interventions, treatment
course, outcome measures, follow-up, and adverse events. Uncertainties dur-
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ing literature selection and data extraction were resolved through discussion
between the two researchers, with a third reviewer consulted in case of disagree-
ment. Finally, outcome measures from included studies were summarized and
described.

1.4 Data Analysis Methods

The classification of outcome measures, proportion of each category, and related
efficacy criteria were described for RCTs of acupuncture for NSLBP from the
seven databases between January 1, 2017 and March 15, 2022. Trends and
application characteristics of outcome evaluation in acupuncture for NSLBP
were analyzed.

Results
2.1 Literature Screening

A total of 2,743 studies were initially retrieved and imported into EndNote X9.
After automatic and manual deduplication, 1,456 studies remained. After read-
ing titles and abstracts, 496 studies were preliminarily selected. After reading
full texts, 49 studies were ultimately included. The literature screening process
and results are shown in Figure 1 [Figure 1: see original paper].

2.2 Basic Characteristics of Included Studies

All 49 included studies [10-58] were RCTs, including 4 English studies [17-19,37]
and 45 Chinese studies [10-16,20-36,38-58]. Sample sizes ranged from 20 to 90
cases, with a mean sample size of 87 cases. A total of 4,272 patients were
included, with 2,049 in the treatment group and 2,223 in the control group,
aged 18-69 years. Thirty-eight studies [11-17,20-24,26-28,30-34,36,37,39-46,48-
52,54-56] reported disease duration, which ranged from 30 days to 10 years
when reported in units of days, weeks, months, or years. Thirty-six stud-
ies [10,11,13,16,17,19,20,23,24,26,28-44,48,49,51-57] used simple acupuncture, 9
studies [14,15,18,21,22,25,45,47,58] used electroacupuncture, 1 study [50] used
warm acupuncture, 1 study [27] used acupuncture combined with cupping, 1
study [46] used electroacupuncture combined with cupping, and 1 study [12]
used warm acupuncture combined with cupping. Treatment courses ranged
from 3 days to 3 months. Two studies [27,58] did not mention treatment du-
ration; 6 studies [10,30,35,42,47,57] had treatment courses within 1 week; 38
studies [11-18,20-29,31-34,36-41,44-46,48-53,55,56] had courses between 1 and
4 weeks; and 3 studies [19,43,54] had courses longer than 4 weeks. Ten stud-
ies [18,19,25,27,33,38,41,42,45,48] conducted follow-up, with 1 study [25] not
mentioning follow-up duration and 9 studies [18,19,25,27,38,41,42,45,48] provid-
ing complete follow-up data ranging from 2 weeks to 6 months. Seven studies
[12,17,18,19,37,38,50] reported adverse events, including 3 Chinese studies and
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4 English studies. Basic characteristics and outcome measure evaluation details
of the included literature are provided in Annex 1.

2.3.1 Outcome Domains

The 49 included RCTs used 33 different outcome measures, which were classified
according to their evaluation content into: pain measures, functional disability
measures, composite measures, quality of life measures, activities of daily liv-
ing measures, safety measures, patient satisfaction measures, disease cognition
measures, psychological status measures, and other measures. Pain measures
directly or indirectly evaluate pain. Functional disability measures directly or
indirectly evaluate the degree of lumbar functional limitation and its impact on
daily activities. Composite measures evaluate two or more dimensions. Quality
of life measures assess physical function, psychological status, health perception,
and disease-related symptoms. Activities of daily living measures evaluate the
ability to perform necessary daily activities. Safety measures relate to adverse
events. Patient satisfaction measures assess patient satisfaction with treatment.
Disease cognition measures assess personal understanding of the disease. Psy-
chological status measures assess personal psychological states. Other measures
assess accompanying symptoms of low back pain in the original studies. Out-
come measures from the included RCTs are provided in Annex Table 1. The
outcome domains are shown in Table 2 .

The 49 RCTs used 1-8 outcome measures each. Except for 2 RCTs [18,19] that
specified primary and secondary outcome measures, the importance ranking
of measures was unclear in the remaining studies. However, Kizhakkeveettil A
[19] designated both functional disability and quality of life measures as primary
outcomes. The other 47 RCTs either listed multiple measures directly or used a
single outcome measure. None of the 49 RCTs reported sample size calculation
based on any specific outcome measure.

Treatment courses in the 49 RCTs ranged from 3 days to 3 months. Forty-two
RCTs measured outcomes at two time points (pre- and post-treatment), while
the remaining 7 RCTs measured outcomes at pre-treatment, during treatment,
and post-treatment. The timing of outcome measurement varied considerably
across the 49 RCTs.

Reports of adverse events in the included RCTs were brief. Only 2 RCTs [38,50]
reported safety measures, only 1 RCT [21] addressed psychological status mea-
sures, and only 1 RCT [18] mentioned blinding of outcome assessors.

2.4 Current Status of Existing Nonspecific Low Back Pain Core Out-
come Sets

Using search terms“chronic nonspecific low back pain,”“chronic back pain,”“core
outcome set,”and “core measurement set”in CNKI, Wanfang, CBM, VIP,
PubMed, Embase, and Cochrane Library, 11 articles were retrieved (9 English,
2 Chinese).
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COS is defined as a minimum set of outcome domains recommended for appli-
cation in every clinical trial, with additional domains expanded according to
specific research designs [51]. Some scholars have extended the COS definition
to include relevant, reliable, and valid measurement tools [52]. The 10 retrieved
articles covered measures including pain, functional disability, quality of life,
psychological status, social function, and patient satisfaction. Three articles
graded the importance of measures in COS, four mentioned that patient satisfac-
tion measures should be included, and five mentioned that psychological status
measures should be included. Nine articles selected different measurement tools
for different domains, some of which lack Chinese versions; one article mentioned
that COS should include Traditional Chinese Medicine-related clinical outcome
measures but did not specify which tools; one article graded the included out-
come measures but did not select appropriate measurement tools. The number
of measurement tools selected varied across articles, with Chiarotto 2015 [59]
selecting 3 tools and Klokkerud 2017 [58] selecting 12 tools. The current status
of existing nonspecific low back pain COS is provided in Annex Table 3 .

Discussion
3 Similarities and Differences Between Acupuncture RCT Outcome
Measures and Existing COS

Comparison revealed varying degrees of overlap between acupuncture RCTs and
existing COS, along with notable differences.

3.1 Similarities Both acupuncture RCTs and existing COS cover outcome
measures related to pain, functional disability, quality of life, psychological sta-
tus, and patient satisfaction. However, substantial differences exist in measure
selection across different COS and across different acupuncture RCTs.

3.2 Differences Measurement tools for outcome domains differ between
acupuncture studies and international research. International COS place
greater emphasis on psychological status measures, social function measures,
and outcomes related to daily living abilities and coping strategies for low back
pain. Domestic COS tend to focus more on clinical symptoms.

As a traditional medicine of China, Traditional Chinese Medicine has also devel-
oped COS for chronic low back pain clinical research and proposed TCM-related
clinical outcome measures, though measurement tools are not yet available. The
composite measure“effective rate”is widely used in acupuncture RCTs, but stan-
dards remain inconsistent.

chinarxiv.org/items/chinaxiv-202210.00083 Machine Translation

https://chinarxiv.org/items/chinaxiv-202210.00083


4.1 Characteristics of Outcome Measure Selection in Acupuncture
RCTs for CNSLBP

Although many RCTs of acupuncture for CNSLBP exist with increasingly im-
proved methodological quality, most currently have the following problems in
outcome measure selection:

4.1.1 Unclear Primary and Secondary Outcome Measures Most stud-
ies do not distinguish between primary and secondary outcome measures and
do not calculate sample size based on any specific outcome measure, which is
not conducive to reflecting the authenticity of research results [64]. Addition-
ally, measures are not selected with reference to existing COS, possibly due to
researchers’objectives, cultural differences, and the lack of formally validated
Chinese versions of measurement tools.

4.1.2 Unclear Measurement Time Points The timing of outcome mea-
surement varies considerably across studies, yet is closely related to sample
size calculation and requires advance planning. While drug half-lives are well-
established in clinical research, the duration of acupuncture effects and changes
in efficacy values remain unclear. Therefore, efficacy evaluation in acupuncture
may require more frequent and numerous assessment time points than drug
evaluation to avoid missing critical onset points.

4.1.3 High Heterogeneity in Number of Measures Selected This issue
mirrors that of existing COS. In early research stages where efficacy is uncer-
tain, researchers tend to select multiple outcome measures, which increases trial
difficulty, reduces outcome reliability, and does not correlate positively with re-
search quality [67]. Therefore, future acupuncture clinical trials should carefully
select an appropriate number of outcome measures.

4.1.4 Non-standardized Application of Measures The internationally
recognized measure similar to“effective rate”is“Response rate,”generally defined
as improvement beyond a certain threshold on an important outcome measure.
The “Effective Rate”criteria in the “Diagnostic and Therapeutic Criteria of
Traditional Chinese Medicine Diseases”lack unified, universal standards and
have not gained international academic recognition.

4.1.5 Emphasis on Efficacy Measures, Neglect of Safety Measures
Key elements for reporting adverse events in RCTs should include: specific
names of adverse events; frequency, duration, and severity, and relationship
to treatment; and whether management measures are required [66]. Reports
of adverse events in the included RCTs were brief and did not meet current
reporting standards, with corresponding reporting procedures and management
processes overly simplified by researchers.
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4.2 Role of Existing COS in Acupuncture Clinical Research

COS for nonspecific low back pain and corresponding measurement tool sets
have been developed domestically and internationally. Some studies have also
proposed developing Intervention-related Specific Outcome Sets (In-SOS) that,
in addition to COS outcomes, include characteristic outcomes representative of
specific interventions [67].

Existing acupuncture RCT outcome measures may inadequately address psy-
chological status and social function due to differences in socioeconomic, cul-
tural, and medical backgrounds, and also lack research on economic indicators
[68]. Existing COS provide valuable references for outcome measure selection in
acupuncture RCTs, but must be combined with characteristics of acupuncture
interventions. While drug therapy has clear targets, acupuncture typically in-
volves a set of acupoints with potentially multi-target effects and multi-system
adjustments. Therefore, outcome measures in acupuncture clinical research need
not be limited to specific symptoms; multiple outcomes can be selected. Com-
posite measures are also well-suited for acupuncture clinical research, such as
the Oswestry Disability Index (ODI), which covers not only pain evaluation but
also impact on daily living, sleep, travel, social activities, and sexual life.

4.3 Limitations of This Study

Following similar studies, this analysis only examined outcome measures in
acupuncture RCTs for CNSLBP published in the past five years. While five
years provides substantial representativeness, some selection bias may still ex-
ist.

Conclusion
Outcome measures in acupuncture RCTs for CNSLBP published in the past
five years show some differences from existing COS and have several problems.
Future acupuncture studies should refer to established COS and commonly used
measurement tools when designing outcome measures, while expanding with
appropriate recognized outcome measures based on the specific characteristics
of the study.
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Annex 1 Basic Characteristics of the Literature
[Table content with study characteristics]

Annex 2 Different Definitions of Response Rate in Each
Study
[Table content with various response rate definitions]

Annex 3 Current Status of the Existing COS of Nonspecific
Low Back Pain
[Table content summarizing existing core outcome sets]

Note: Figure translations are in progress. See original paper for figures.

Source: ChinaXiv —Machine translation. Verify with original.
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