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Abstract

Background: Registration can help with transparency of acupuncture clinical trials (ACTs) by making protocol information
and results available to the public. Recently, the number of registered ACTs has increased greatly, but only a few researchers
have focused on the quality of ACTs registration. This review provides the first assessment of the registration quality of ACTs
and the baseline information for future development.

Methods: All records of ACTs registered in the World Health Organization (WHO) International Clinical Trials Registry
Platform (ICTRP) were collected. Data was extracted and input to Excel spreadsheets. The current 20 items of the WHO Trial
Registration Data Set (TRDS) and the special prepared items for acupuncture intervention details were used to assess the
registration quality of ACTs.

Results: A total of 740 records, found in 11 registries, were examined. The number of registered ACTs increased rapidly and
involved a number of different diseases. The completeness of 20 items was not too poor due to 16 of them had a higher
reported percentage (>85%). The completeness of the 20 items was different among registries. For example, the average
registration percentage of 20 items in Clinicaltrials.gov, ChiCTR, ISRCTN and ANZCTR were 89.6%, 92.2%, 82.4% and 91.6%
respectively. Detailed information regarding acupuncture intervention was seriously insufficient. Among the 740
registration records, 89.2% lacked information on the style of acupuncture, 80.8% did not contain details regarding the
needles used, 53.5% lacked information on the treatment regimen and 76.2% did not give details of other interventions
administered with acupuncture.

Conclusions: The overall registration quality of ACTs is not high enough due to the serious lack of information on the
specifics of acupuncture intervention. It is vital that a number of special items be set regarding acupuncture in order to

develop a suitable system for the registration of ACTs.
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Introduction

As an alternative medicine methodology, acupuncture has
proved effective for the treatment of many diseases and symptoms
of disease, such as chronic pain, drug addiction, stroke rchabil-
itation, asthma and chemotherapy-induced nausea and vomiting
[1,2]. Acupuncture has been shown to provide definite curative
effects and to cause fewer adverse reactions than some other
treatment modalities and has been approved by the WHO and by
many other medical and health institutions in some western
countries [3-6], and is now practiced widely around the world.

Due to the availability of increased research funding, acupunc-
ture clinical trials (ACTs) have been extensively conducted in
many countries in recent decades. As a result, the number of
papers related to acupuncture is growing rapidly. Many research-
ers have not only summarized the clinical efficacy and safety of
acupuncture, but have also expressed concern regarding the
quality of ACTs. These studies revealed that ACTs had many
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problems, such as poor methodological quality, unscientific
research protocols, and repeated trials of acupuncture [7].
Moreover, the report quality of ACTs was low [8]. Information
regarding acupuncturists’ qualifications, adverse reactions and
follow-up was missing [9]. Problems with publication bias had also
extended to ACTs. Vickers reported that all ACTs from mainland
China, Hong Kong, Taiwan and Japan were reported to be
effective [10]. Additionally, all acupuncture treatments reported in
China and Russia (or the former Soviet Union) were reported to
be valid. Obviously, the high proportion of positive results
reported in these countries was unusual, which could be attributed
to publication and selective reporting bias [11]. Based on the
above findings, the results of acupuncture trails were found to be
unconvincing and unreliable.

The protocol of study is a predefined written document to state
the structure of a research project and guide the implementation.
A typical protocol has the following elements: background
information and scientific rationale, objectives, study design, study
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population, study procedure, statistical consideration, subject
confidentiality, informed consent process, literature references
and supplements/appendices. WHO International Clinical Trials
Registry Platform (ICTPR) has put key protocol information about
each trial in public domain. These information make us learn
about general characteristics of trails before it is reported. The
registration of clinical trial required that soon after the trial was
completed, its salient data be entered onto registries. This would
bring negative data to light. Recently, the number of registered
ACTs has been greatly increasing. According to a single web
portal provided by the WHO International Clinical Trials
Registry Platform (ICTPR), the number of registered ACTs has
climbed to 740 [12], 520 of which were registered after 2008.

Thus far researchers have focused mainly on the quality of trial
registration [13-15], however, to our knowledge, no study has yet
examined the registration quality of ACTs. It has also been
unclear whether existing general registered items reflect the
characteristics of acupuncture intervention and are suitable for
ACTs. Therefore, the objective of this study is to summarize and
evaluate the quality of ACTs registration with the current 20 items
of the WHO trial registration data set (I'RDS) [16] and the special
prepared items for acupuncture intervention details, which will
provide the baseline information for the future development of
ACTs registration.

Methods

Source of Data

Using the ICTRP Search Portal (http://apps.who.int/
trialsearch/Default.aspx), we researched the registration data sets
of WHO registries. Registries included the following: Australian
New Zealand Clinical Trials Registry (ANZCTR), Chinese
Clinical Trial Register (ChiCTR), ClinicalTrials.gov, Clinical
Trials Registry-India (CTRI), Cuban Public Registry of Clinical
Trials (RPCEC), EU Clinical Trials Register (EU-CTR), German
Clinical Trials Register (DRKS), Iranian Registry of Clinical
Trials (IRCT), ISRCTN, Japan Primary Registries Network
(JPRN), Pan African Clinical Trial Registry (PACTR), Sri Lanka
Clinical Trials Registry (SLCTR), the Netherlands National Trial
Register (NTR), Clinical Research Information Service (CRiS)
public of Korea (KCT), Brazilian Clinical Trials Registry (ReBec).

Search Strategy

WHO ICTRP prodives us with ‘standard search’ and ‘advanced
search’. We selected ‘standard search’ (to input “acupuncture”,
“needling”, “‘acupressure”, “moxibustion”, ‘“auriculotherapy”
and “acupoint” into the ICTRP Search Portal (http://apps.
who.int/trialsearch/Default.aspx)) without any restriction to focus
on the sensitivity of retrieval, expand the scope of search results
and improve the recall ration. The search was conducted on data
sets from the inception of the registries up to 23 July 2012.

Inclusion Criteria

All records of ACTs that were registered in the WHO ICTRP
were included. Acupuncture interventions might have been
administered singly or with other interventions. For trials with
multiple records, data from the record with the earliest registration
date was chosen.

Data Extraction and Analysis

Information of registered ACTs was collected from all of the
chosen records which imported into the portal and additional
information was viewed through a hyperlink to the record in the
source registry (i.e. the registry that provided the data) that was
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published by ICTRP. A small pilot project designed to test the
assessment of framework, and the training and competence of the
data extractors, was performed prior to data extraction. Three
researchers (Jing GU, Xiaogang WANG and Ye Zhao) extracted
the data from 20 random records independently. Results of the
pilot were discussed by Kehu Yang and Jing GU and the
framework was subsequently adapted.

Two researchers (Jing GU and Ye ZHAOQO) extracted the data
from each record independently. Disagreements were settled
through discussion after data extraction. Data was input into a
standardized form that was mainly composed of two parts: (1) the
minimum 20 items of the WHO TRDS (Text S1) and (2)
information related to acupuncture interventions: 1) styles of
acupuncture, 2) needling details, 3) treatment regimen, and 4)
other interventions administered along with the acupuncture.

Each item was assessed as “yes” (described in records) or “no”
(not described in records). Conditions that were studied were
classified according to the International Classification of Diseases
(ICD-10) by two researchers (Jing GU and Ye Zhao). Discrepan-
cies were resolved by consulting relevant clinical experts.

Descriptive statistics (frequency, percentage) were used to
summarize data. Analysis was performed by Microsoft EXCEL
software (version Microsoft Excel 2007; http://office.microsoft.
com/zh-cn/) and SPSS ware (version 13.0; http://www.spss.com).

Results

A total of 914 registration records were retrieved in the
registries. We excluded 174 records and included 740 records of
ACTs (Figure 1, Text S2). Information from the registration of 740
trials was collected manually from the registered records.

General Characteristics

1. Year distribution of registration. All of the 740
acupuncture trials were registered during the period of 1999 to
2012. The number of registrations increased from 4 in 1999 to a
peak of 149 in 2011. Registration for 2012 was still in process, so
the final number was not yet available (Figure 2).

2. The registration quantity of each registry. ACTs were
found in the following 11 registries: ClinicalTrials.gov (376),
ChiCTR (107), ISRCTN (100), ANZCTR (70), IRCT (46), JPRN
(14), KCT (13), EU-CTR (4), DRKS (3), NTR (4) and ReBec (3);
No registration records were found in CTRI, RPCEC, PACTR,
and SLCTR.

3. Types of diseases. Information was gathered concerning
the diseases treated. Of these, 734 (99.2%, 95% CI 98.2-99.6%)
records mentioned health condition(s) or problem(s), of which 38
(5.2%, 95% CI 3.8-7.0%) indicated that the participants were
otherwise healthy people or did not specify. The most common
conditions were ‘“‘symptoms, signs and abnormal clinical and
laboratory findings™ (152 (20.7%, 95% CI 17.9-23.8%)). “Dis-
eases of the musculoskeletal system and connective tissue” (100
(13.6%, 95% CI 11.3-16.3%) and “mental and behavioral
disorders” (84 (11.4%, 95% CI 9.3-14.0%)) were of special
concern (Table 1).

20 Items of WHO TRDS

The completeness of the 20 items of the WHO TRDS was
checked. The overall report percentage of these 20 items varied
from 38.6% to 100%. Information on the primary register and
trial ID, date of registration in primary register and public title,
was present in all registration records. Most registration records
(>85%) mentioned the following items: source(s) of monetary or
material support, primary sponsor, contact for public queries,
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Registration records identified through WHO ICTRP searching: n = 914«
‘acupuncture’= 603; ‘acupoint’= 131; ‘moxibustion’=41;¢
‘acupressure’= 85; ‘needling’= 48; ‘auriculotherapy’= 6+

Y

Excluded after screening Main ID: n= 158«
Duplication: n = 158«

!

Full text records retrieved: n = 756«

Excluded after screening full texts: n = 16+«
Multiple registration records of «
the same trials: n =4+
Non-Acupuncture trials: n= 12¢

¥y

Included registration records: n =740«

Figure 1. Flow chart of registration records identified, included and excluded.

doi:10.1371/journal.pone.0059506.g001

scientific title, countries of recruitment, health condition(s) or
problem(s) studied, intervention(s), key inclusion and exclusion
criteria, study type, target sample size, recruitment status, primary
outcome(s) and date of first enrollment. More than half of
registration records provided items of secondary ID, key secondary
outcomes and contact for scientific queries. Less than half of

registration records provided information of secondary sponsor(s)
(Table 2).

The four centers that had the largest number of registered
ACTs Clinical Trials.gov, ChiCTR, ISRCTN and
ANZCTR, and the average registration rate of 20 items were
89.6%, 92.2%, 82.4%, and 91.6% respectively (Table 2).
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Figure 2. Number of registration of acupuncture clinical trials from 1999 to 2012.

doi:10.1371/journal.pone.0059506.9002

PLOS ONE | www.plosone.org

March 2013 | Volume 8 | Issue 3 | 59506



Table 1. Types of diseases.
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Types of Diseases (Common ICD-107)

Number (%) of n=734, (95% Cl)

Diseases of the musculoskeletal system and connective tissue
Mental and behavioural disorders

Diseases of the genitourinary system

Diseases of the digestive system

Diseases of the nervous system

Pregnancy, childbirth and the puerperium

Diseases of the circulatory system

Diseases of the respiratory system

Neoplasms

Endocrine, nutritional and metabolic diseases

Infectious and parasitic diseases

Injury, poisoning and certain other consequences of external causes
Diseases of the eye and adnexa

Diseases of the skin and subcutaneous tissue

Diseases of the ear and mastoid process

Not specified or healthy people

Symptoms, signs and abnormal clinical and laboratory findings, not classified elsewhere

152 (20.7, 17.9-23.8)
100 (13.6, 11.3-16.3)
84 (11.4, 9.3-14.0)
50 (6.8, 5.2-8.9)

46 (6.3, 4.7-8.3)

45 (6.1, 4.6-8.1)

43 (5.9, 4.4-7.8)

41 (5.6, 4.1-7.5)

32 (4.4, 3.1-6.1)

31 (4.2, 3.0-5.9)

22 (3.0, 2.0-4.5)

15 (2.0, 1.2-3.4)

14 (1.9, 1.1-3.2)

13 (1.8, 1.0-3.0)

5 (0.7, 0.3-1.6)

3 (0.4, 0.1-1.3)

38 (5.2, 3.8-7.0)

#Common ICD-10: International Classification of Diseases 10.
doi:10.1371/journal.pone.0059506.t001

Information regarding eligibility criteria for participants was
also gathered. A total of 615 (83.1%, 95% CI 80.2-85.6%) records
mentioned diagnostic criteria, of which 567 were based solely on
“western medicine (diseases)”, 17 were based solely on “traditional
medicine syndrome” and 31 used both “western disease” and
“traditional medicine syndrome” diagnostic criteria. Exclusion
criteria were reported in 693 (93.6%, 95% CI 91.6-95.2%)
records, and most (>90%) provided information regarding the age
and sex of participants (Table 3).

Intervention Specifics of ACTs

Quality of registration of acupuncture intervention specifics was
also checked. These intervention specifics are shown in Tables 4
and 5.

Style of acupuncture was reported in 80 (10.8%, 95% CI 8.8—
13.3%) trials (Table 4). They covered the following seven types:
“traditional Chinese medicine acupuncture”, “ear acupuncture”,
“moxibustion”, “western style acupuncture” “Japanese medicine
acupuncture”, “Korean medical acupuncture” and ‘“tongue
acupuncture” (Table 5). The lowest reported percentage of this
item was 0% from JPRN, EU-CTR, DRKS, ReBec and NTR
while the highest was 38.5% from KCT (Table 4).

Details regarding needling could potentially contain seven
items: names or location of points used (uni/bilateral), number of
needle insertions per subject per session, depth of insertion,
response sought (e.g. de qi or muscle twitch response), needle
retention time, needle type (diameter, length, and manufacturer or
material) and needle stimulation (e.g. manual, electrical). The
average report percentage of these seven items was 19.2% and the
lowest reported percentage was 0% (Table 4). Regarding needle
stimulation, 35.0% had electrical stimulation, 14.9% had manual
stimulation and 8.4% had laser stimulation (Table 5).

Treatment regimen, which refers to information of number,
frequency and duration of treatment sessions, was present in 344
(46.5%, 95% CI 42.9-50.1%) trials (Table 4). EU-CTR had the
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lowest reported percentage (0%) of this item while ReBec, KCT
and ANZCTR had the higher reported percentage (>75%)
(Table 4).

Details of other interventions administered along with acu-
puncture were reported in 176 (23.8%, 95% CI 20.9-27.0%) trials
(Table 4). They covered the following five types interventions:
“western medicine”, “traditional Chinese medicine”; “exercises
rehabilitation, massage, moxibustion, cupping, or similar”, “cog-
nitive behavioral therapy, life style advice, or similar”, and “other
interventions (routine nursing, conventional therapy, etc.)”
(Table 5). EU-CTR, ReBec and NTR had the lowest reported
percentage (0%) of this item (Table 4).

Discussion

A small number of studies have assessed the registration quality
of clinical trials, and only one study was related to ACTs [17].
However, that study only investigated the status quo of the
registration for ACTs, but did not report on its quality. In the
present study, we retrieved all registered records of ACTs and
evaluated the overall quality in order to identify possible
deficiencies in ACTs registration and to provide feasible recom-
mendations for development.

We reviewed some of the same variables reported in previous
research done by Yang et. al. (2008) [17]. In that study, 206
registration records of ACTs were searched between 1999 and
2008 [17]. In the current study, results retrieved from the WHO
ICTRP indicated that the registration number of ACTs has been
increasing rapidly in recent years and has reached 740 as of July,
2012. In our research, there are 11 register centers where we can
find AC'T's while there were only 3 in the Yang study [17]. Similar
to previous studies, Clinical Trials.gov still have the largest number
of ACTs while the number of ACTs in ChiCTR has increased
from just 5, four years ago [17], to 107, surpassing ISRC'TN and
ANZCTRN and making it the second biggest registration center.
This rapid increase in the number of registration centers that have
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(95% ClI)
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(95% CI)
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(95% ClI) (95% ClI)
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3 (100.0, 13 (100.0, 3 (75.0,

1 (333,
4.3-84.6)
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1 (25.0,
3.4-76.2)

78 (72.9, 72 (72.0, 58 (82.9, 25 (54.3, 4 (28.6,
(73.8,

237 (63.0,

495 (66.9,

Key Secondary Outcomes

23.8-96.6)

91.2,

61.6-100.0)

(94.6,

26.6-100.0)

(95.0,

11.1-56.1)

(81.4,

40.0-68.0)

(87.8,

72.2-90.0)

(91.6,

62.4-79.9)

(82.4,

63.7-80.5)

(92.2,

58.0-67.8)

(89.6,

63.4-70.2)

(89.0,

Total per Registry (%)

86.1-92.3) 85.4-96.0) 73.7-88.7) 82.5-96.2) 74.9-94.6) 53.3-94.4) 23.2-96.3) 17.2-99.7) 9.6-100.0) 61.3-99.5) 24.5-99.7)
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Number.

N
bp

Identifying Number.

doi:10.1371/journal.pone.0059506.t002
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Table 3. Eligibility criteria for participants.

Category Number (%) of n=740, (95% Cl)

615 (83.1, 80.2-85.6)
567 (76.6, 73.4-79.5)
17 (2.3, 1.4-3.7)
Using both Disease and Syndrome 31 (4.2, 3.0-5.9)
693 (93.6, 91.6-95.2)

Diagnostic Criteria
Western Medicine (diseases)

Traditional Medicine

Exclusion Criteria

Age 682 (92.2, 90.0-93.9)
Sex 679 (91.8, 89.5-93.5)
Male 14 (2.17, 1.2-3.5)
Female 145 (21.4%, 18.4-24.6)
Both 520 (76.6%, 73.2-79.6)
n=679.

doi:10.1371/journal.pone.0059506.t003

ACTs indicates that ACTs registration has become much more
common. Although the number of ACTs in ChiCTR is far less
than in ClinicalTrials.gov, the rapid growth is obvious, considering
it has only been four years since it was established. Therefore it is
possible that ChiC'TR will become the principle registration center
for ACTs in the future. Previous studies reported that the diseases
of registered ACTs were limited [17,18]. In contrast, our study
found that the types of diseases studied with ACTs are becoming
more varied which will be helpful to better develop acupuncture
clinical research.

Each registration record was also analyzed and the quality of
ACT registration assessed using the following two guidelines: (1)
the completeness of 20 items of WHO TRDS and (2) whether the
related information of acupuncture intervention was present in the
registration records according to specially preparedspecific items.

The contents of clinical trial registrations should contain the
basic information about the trial’s implementation. The 20 items
of the WHO TRDS [16], regarded as the minimum requirement
for trial registration, comprehensively covers this basic informa-
tion. Therefore, ensuring the completeness of the 20 items is the
first step in assessing the quality of ACT registration. Complete
registration of 20 items minimizes the chance that relevant
information will be omitted. This is of importance since missing or
uninformative items required by the WHO TRDS may impair the
fulfillment of registration promise. In the current study 20 items of
the 740 records were reviewed and appraised for completeness.
Our results indicated that most items (16 items) had higher
percentages (>85%) of completeness. However, information
regarding secondary sponsor(s), contact for scientific queries,
secondary ID and key secondary outcomes were insufficient.
There are two possible reasons for the omission of relevant
information. One is that not every participant is willing to provide
all 20 items due to academic or commercial interests [19]; the
other is that not every registered trial had all of the 20 items [14].
For example, secondary ID or secondary sponsors do not routinely
exist in some clinical trials so that the total percentage of these
corresponding entries might be lower.

The completeness of 20 items varied among the 11 registries.
Clinicaltrials.gov, the center with the largest number of registered
ACTs, did not have the highest registration quality while instead
we found that ChiC'TR had the highest in the registration quality.
The completeness of the 20 items in different register centers may
be related to the establishment time of centers. Specifically, the 20
items of the WHO TRDS was announced in 2007 so that those

March 2013 | Volume 8 | Issue 3 | 59506



Assessment of Registration Quality of ACTs

3|paau ‘(asuodsal youmi apsnwi o tb ap 63) 3ybnos asuodsal ‘uoidsul Jo Yidap ‘uoissas 1ad 133(gNs Jad SUOIIASUI I|PISU JO JSGUINU ‘(jeIS3.|Ig/1UN) Pasn sjulod JO UOIIEDO| JO SIWEU :SWSY USASS UIRIUOD UeD §

#00¥9056500°3uod [euinol/LZg1°0L:10p

‘(@21Ape 3|A153y1] ‘sasIdIaxa ‘squay ‘Buiddnd ‘uonsngixow '6-9) dnoib ainpundnde syl 01 PaJAISIUILIPE SUOIIUDAIDIUI BYIo,
'SUOISSDS JUBWILaJ] JO UoieINp pue Adusnbaly Jaquinu 0} sigjel ‘uswibal Juawieal]
‘(Jea1ew Jo Jainidejnuew pue ‘Yyibus| aawelp ‘6:9) adA| 3|pasN,
‘057’61 SEM SWI) UIASS DY) Jo abeuadiad [e101 3y (|ed1Id3d ‘|enuew "6°3) UolEINWIIS SPISU pue (jeldlew Jo Jdinidejnuew pue ‘Yibua| “4a1awelp) adAy 9|pasu ‘Dwil uolualLl

19p buijpaan,

*(219 ‘aan1dundnde Jea‘luswiad|3 SAI4'|edIPAW UISISIA‘UeloY|‘'asaueder’auipaly asaulyd [euonipel] ‘6-9) ainypundnde jo m_bmn

“I9QWINN = N,
#'£9-00 (L'65-0CL (¥'€L-0'0 (9v8-€v ('£9-0'0 (0Le-0'L (1'Le-68  (L'Lyb—¥0C (Ive-SLL  (€6€-L8L  (L'ST-¥LL  (0°L2-6'0C
‘00) 0 ‘8°0€) ¥ ‘00) 0 '€'EE) L ‘00) 0 AWVARS VL) 8 ‘00¢) LT ‘0'57) ST T97) 8¢ ‘€'17) 08 '8'€T) 9LL ,SUOUBAIRU| 1B3YI0
(ToL~v€  (6'86-6'09 (00L-9'9C (9v8-€¥ (¥'£9-0'0 Wev-L'L (S4L-S0S (SS8-6'G9 (6/¥-06C (L'ST-60L (0VS—6'€yr (1056
‘050 L '€'T6) TL ‘0'001) € '€'€E) L ‘00) 0 7o) € T'59) o€ VL) ¥S ‘0'8¢€) 8¢ ‘8'91) 81 '6'8Y) 781 'S'9Y) vre Juswibay juswieas
(#'£9-00 (L'65-0CL (L'S6-¥'SL (r'€L-00 (T9Lv€ (r'zo-LsL (6'se-LTlL (8'85-8'S€ (L/sz-80L (€Le-¥0C  (9'l€-9TC  (0'L€-9%C
‘00) 0 ‘8'0€) ¥ '£'99) T ‘00) 0 ‘052) L 'L'G€) § ‘1°127) 0L ‘I'LY) €€ ‘0LL) LL ‘0'82) 0€ '6'92) L0l 'L°LT) S0T uonejnwnis s|pa3N
(¥'L9-00 (9/£L-T'8C (9¥8-€¥ (r'€L-00 (¥'£9-00 (99€-0'0 (6'€L-€0 (9zE-PEL ovL-v'e (€8-6'0 (L'ZL-TOL (8€L-€6
‘00) 0 ‘8'€S) L ‘eee) L ‘00) 0 ‘00) 0 ‘00) 0 T L v'17) Sl ‘0L L ‘80 € ‘€'€l) 0§ VL) ¥8 _uwn;._. S|pa3N
('£9-00  (1'96-6'VS (Ov8-€v (r'€L-00 (¥'£9-00 (L'Tr-9¢€ (8'€L~Toy (0TL-96V (r'ec-te  (T8C-Tel (66C-L'Llc  (9T€E-09C
‘00) 0 ‘Ov8) LL ‘eee) L ‘00) 0 ‘00) 0 ‘€vl) T '6'09) 8¢ ‘v'19) £V ‘0s1) SL ‘96l) LT '€'S7) S6 'T60) 91T auwil] uonu3llay 3|paaN
(¥'£9-00 (TTs-9L (9v8-€v (r'eL-00 (r'£9-0'0 (99€-0'0 @sL-L'L  (9ze-vel (zol-s'L 6'L1-ST (€0L-0'S (ooL-L'9
‘00) 0 1'€7) € ‘eee) L ‘00) 0 ‘00) 0 ‘00) 0 '€Y) T ¥'17) Sl ‘oY) ¥ ‘9'9) 9 Tl LT ‘8'L) 8 3ybnos asuodsay
(¥'£9-0'0 (TTs-9L (9v8-€v (r'€L-0'0 ('£9-0'0 (0Le-0'L @sL-LL (09L-0€ (0vL-v€ (€'8-6'0 (L6-SY (r'8-8v
‘00) 0 1'€7) € ‘eee) L ‘00) 0 ‘00) 0 AWVARS '€Y) T AWAR ‘0L L ‘80 € '9'9) ST v9) Ly uoniasuj jo yadag
(#'£9-00 (9699-0'LL (9v8-€¥ (r'€L-0'0 (¥'£9-0'0 Wev-L'L (6'SS-L'8C  (#'05—-0'8C ee-ze  (L'vz-L'oL  (€9¢-6£1L  (09¢-00C
‘00) 0 'S'8€) § ‘e'ee) L ‘00) 0 ‘00) 0 7o € ‘€'ly) 6L '9'8¢€) LT ‘0s1) 6L ‘6'Sl) L1 ‘8'L7) T8 '8'7T) 691 uoissas 1ad suonuasu| 3|pa3N JO 1aquinN
(#'£9-00 (8'88-6'0% (9¥8-€¥ (r'€L-00 (¥'£9-00 (Ca A} (95.-¥'8y  (6'79-6'6€ (S¥z-ool (€ge-L81 (6'67-L'l  (972€-0'9C
‘00) 0 T69) 6 ‘€'€E) L ‘00) 0 ‘00) 0 'L'G€) § ‘0°€9) 6T ¥'LS) 9¢€ ‘09L) 91 'T97) 8T '€'67) G6 'T67) 91T Sjulod jo uoijedoT 10 saweN
(Tzz-s9l
‘T6l) ,slie3ag buijpasN
(r'£9-00 (9°S9-0'LL (r'€L-00 (r'€L-00 (¥'£9-00 (99€-0'0 (o'Lz-€€ (z9z-6'8 (Tsl-Ly (£81-S9 8vL-v'8 (€€L-88
‘00) 0 ‘'S'8¢) § ‘00) 0 ‘00) 0 ‘00) 0 ‘00) 0 ‘1'8) v ‘1'S1) 1L ‘08) 8 Ty i L) ‘8'0l) 08 nm‘_:uu::.u:u< jo 31fas
(1D %S6) (1D %S6) (1D %S6) (1D %S6) (1D %S6) (1D %Ss6) (1D %S6) (1D %S6) (1D %S6) (1D %S6) (1D %S6) (1D %S6)
‘r=u ‘EL=u ‘e=u ‘e=u ‘r=u ‘vL=u ‘op=u ‘oL=u ‘ooL=u ‘L0L=u ‘9LE=U ‘ovL=u
30 (%) eN 3O (%) N JO (%) N JO (%) N 3O (%) N 30 (%) .N 3O (%) N 3O (%) N 3O (%) N 3O (%) .N 3O(%)..N 3O (%).N
41N iio)| 999y s)da d410-n3 Nddr 1041 Y1DZNVY NL1DYSI Yi1DlyD Anobrsjeny l1esdn0 s|ie32@ uoniuaAIU| 34npundndy Joj swa)| |enads
el

's|le19p UOIUSAIRIUI 2IndUNdNde o) swll [e1dads *y ajqel

March 2013 | Volume 8 | Issue 3 | 59506

PLOS ONE | www.plosone.org



Assessment of Registration Quality of ACTs

Table 5. Descriptive information of some acupuncture special items.

Category

Number (%) of n, (95% CI)

Style of Acupuncture

n=97

Traditional Chinese Medicine Acupuncture
Ear Acupuncture
Moxibustion
Western Style Acupuncture
Japanese Medicine Acupuncture
Korean Medical Acupuncture
Tongue Acupuncture
Needle Stimulation of the Acupuncture
Electrical
Manual
Laser
Not specified or other stimulation
Details of other Interventions Administered to Acupuncture
Western Medicine
Traditional Chinese Medicine
Exercises, Rehabilitation, Massage,Moxibustion, Cupping, etc.
Cognitive Behavioural Therapy, Life Style Advice, etc.

Other Interventions (Routine nursing, Conventional Therapy, etc.)

33 (34.0, 25.3-44.0)
28 (28.9, 20.7-38.6)
14 (14.4, 8.7-22.9)
13 (13.4,7.9-21.7)
5(5.2,22-11.8)
2(2.1,05-7.9)
2(2.1,05-7.9)
n=309

108 (35.0, 29.8-40.4)
46 (14.9, 11.3-19.3)
26 (8.4, 5.8-12.1)
129 (41.7, 36.4-47.3)
n=176

67 (38.1, 31.2-45.5)
13 (7.4, 43-12.3)

37 (21.0, 15.6-27.7)
9 (5.1, 2.7-9.5)

50 (28.4, 22.2-35.5)

doi:10.1371/journal.pone.0059506.t005

centers established after this announcement would have set the
items according to the WHO TRDS. Thus, the items from those
centers would have a higher percentage of registration than the
centers established prior to 2007. For example, ChiCTR, which
was established after 2007, was found to have better completeness
and quality of the 20 items.

In the current study we also have determined that for each
register center, there were several items that contained woefully
inadequate information. This may have been caused by the
absence of related items in that specific center. For instance,
ISRCIN has no area for information about ‘secondary sponsor(s)’
[14], and no record contained relevant information. Similarly, the
item ‘secondary sponsor’ was not found in IRCT [14], and only
2.2% records provided relevant information. This speculation is
supported by previous research by Liu’s [14]. Liu mentioned that,
although the data sets of each registry were based on the 20 items,
there were still slight differences among registries due to the
increase or reduction of some items so that there are different
registration rates in different centers.

Unlike general clinical intervention, acupuncture is a special
medical technique that treats patients by inserting thin needles into
acupoints. Acupuncture clinical practice is mainly concerned with
acupuncture theory, acupoints, unique acupuncture manipulation
methods, and acupuncture instruments [20]. The “quality” of an
intervention in the sense of “how well made is the intervention™ is
a preclinical not a clinical issue for drugs, biologics, or devices, but
for procedures such as acupuncture, intervention quality is a
clinical issue. There are many factors which can influence its
curative effect and safety. Arguably more information thoroughly
describing the acupuncture intervention should be required in the
registration of ACTs, just as in the registration of drug, biological
and vaccine trials, information on the dose, frequency, route of
administration and duration of treatment are needed [16,21]. As

PLOS ONE | www.plosone.org

an open-source, the information of ACTs registration should be
detailed enough to make trials as transparent as possible.

Since acupuncture is a unique medical technique, it is not
appropriate to evaluate the quality of its intervention specifics with
existing evaluation criterion for general intervention measures. As
demonstrated by previous studies, special items that describe the
intervention details of acupuncture should be added to the
registration of item sets [17]. Further assessment on the quality of
ACTs registration could potentially be accomplished using these
special items. We developed items and evaluation criterion that
contain the following four facets: style of acupuncture, needling
details, treatment regimen and other interventions administered
with acupuncture. We validated these items for quality evaluation
of acupuncture intervention details in reference to the Standards
for Reporting Interventions in Controlled Trials of Acupuncture
(STRICTA) [22]. As is known to all, the intervention details of
acupuncture are totally included by STRICTA. However, unlike
the trial report, trial registration is a demonstration of the protocol
before implementation while the trial report is the demonstration
of the process and details about the trial after completion.
Therefore, instead of using all of the items published by
STRICTA, we integrated the suggestions of intervention from
acupuncturists, clinical expert, methodologists and producers of
systematic reviews and chose only those items related with
intervention that should be included in a protocol of acupuncture
research (the protocol without these information will miss the
accuracy of the implementation of trails and the results will be
unreliable.). However, we found that information on the details of
acupuncture intervention is seriously insufficient. Possible reasons
for this may be: (1) these special items were not included in 20
items and the registration centers lacked registration requirements
for them. Therefore, these items failed to catch the attention of
registrants and registrants neglected the description of acupunc-
ture intervention details or (2) the selection of acupoints and
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acupuncture manipulation takes great skill and heavy reliance on
experience, therefore many clinical acupuncture practitioners keep
this information private and are reluctant to share technical
details. These limitations cause ACTs to be less transparent.

Acupuncture is a part of Traditional Chinese Medicine (TCM).
The necessity of acupuncture intervention and selection of
acupoints are based on TCM’s syndromes. However, most
acupuncture researchers focus on ‘western disease’ for their
diagnostic criteria rather than “T'CMs’ syndromes’. In the current
study, we found that only 6.5% (2.3% + 4.2%) of ACTs
registration records provided information about TCM’s syndrome
in their diagnostic criteria. To comply with the principles of
selection of treatment based on the differential diagnosis of TCM,
we strongly propose that diagnostic criteria contain information on
both western disease and TCM’s syndrome in the registration of
ACTs.

After the publication of the announcement of International
Committee of Medical Journal Editors ICMJE) [23], the Ottawa
Statement and Declaration of Helsinki [24,25], and with the
establishment of the WHO ICTRP, the importance of registration
has been gradually accepted so that now, clinical trial registration
has become a part of the current research paradigm internation-
ally. With increasing numbers and attention in recent years, ACTs
should be encouraged to register in order to improve public
confidence in clinical effectiveness. Registration could bring the
following benefits to the clinical research of acupuncture. First,
registration promotes the inspection of study design and provides
technical guidance for the clinical trial [26]. Second, whether the
key part of clinical trial was reported or not, a registered protocol
can be used as a basis for supervision. Registration will also
increase the transparency of the clinical trials, so it can be ensured
that the reported information from clinical research is complete,
true and valid [24,27] while potential biases are reduced as much
as possible. Third, registration of ACTs helps to avoid repeating
research and/or wasting resources. Fourth, as a precondition of
ACTs being published in journals with high impact factors [18],
registration could facilitate the communication of the results from
ACTs. Therefore, further quantitative and qualitative improve-
ments are needed in ACTs registration.

Although the quality of ACTs registration was fair in regard to
the completeness of the 20 items according to our research, the
serious lack of information on acupuncture intervention specifics
lowered its overall quality greatly, which made trial registration fail
to fulfill its promise of promoting research transparency [28-30].
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It is very necessary to establish special registration system for
ACTs because of the specificity of acupuncture, just like
STRICTA — a special version of CONSORT [31] — is made for
acupuncture RCTs. Modifying the existing registration system to
include criteria (or items) specific to acupuncture could facilitate
developing a registration system for ACTs. The first step would be
to establish a registration data set suitable for AC'Ts. We propose
that those items used to assess acupuncture intervention details in
the current study be added on the basis of the 20 items. The
second step would be to establish a special registry center for
ACTs.

There were several limitations in the current study. First,
assessment of the registration quality of ACTs in different centers
according to the completeness of 20 items may be lacking fairness
since the 20 items of the WHO TRDS were not announced until
2007. Therefore, those centers established after 2007 may have a
higher registration quality since they could more easily meet the
standards set by the WHO TRDS. Second, there are likely many
clinical trials that are not registered in the WHO ICTRP, so that it
would be impossible for our study to include all of the ACTs that
are registered throughout the world.

In conclusion, the overall registration quality of ACTs was not
high enough due to the serious lack of information on the specifics
of acupuncture intervention. Further improvements are needed in
this field. This could be achieved by optimizing the WHO TRDS
to include those additional items related to acupuncture. It is
extremely vital to establish a number of special items regarding
acupuncture intervention to develop a suitable system for the
registration of ACTs.
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