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Objective: To evaluate the reporting quality of randomized controlled trials (RCT) of acupuncture for knee osteoarthritis and explore 
factors associated with the reporting.
Study Design and Setting: Eight databases were searched from inception to August 2024 to assess the quality of acupuncture for 
knee osteoarthritis RCTs based on the CONSORT, the STRICTA, and the CONSORT-Outcomes. We performed regression analyses on 
pre-specified study characteristics to explore factors associated with reporting quality.
Results: One hundred and seventy-four RCTs were evaluated by 69 items from 3 checklists. Seventeen of 37 items on the CONSORT 
were under-reported (reported in less than 20% of RCTs), and the weakest reported item was why the trial ended or was stopped (0%). 
Four of 17 items on the STRICTA were under-reported, and the weakest reported item was the number of needle insertions per subject 
per session (9.2%). Eight of 17 items on the CONSORT-Outcomes were under-reported, and the weakest reported item was identifying 
any outcomes that were not pre-specified in a trial registry or trial protocol (0.6%). RCT locations include countries other than China, 
published in English, or funded were more likely to have better reporting.
Conclusion: RCTs of acupuncture for knee osteoarthritis need to focus more on reporting details of acupuncture interventions, the 
reporting of protocol amendment, and the complete reporting of outcome-related content. Journals should encourage authors to adhere 
strictly to reporting guidelines, which is necessary to improve the quality of reporting, which is very important for Chinese journals.
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Introduction
Clinical research can provide a decision-making basis for clinical practice, health policy, and further research, which 
determines that it needs to provide credible evidence.1–3 Randomized controlled trials (RCT) of low reporting quality 
may not only lead to invalid data or distorted results but also be unethical and harm the safety and rights of patients.3 

Higher-quality reports may improve RCT interpretation and minimize biased conclusions.4 The CONSORT statement 
was developed to improve the reporting of RCTs.5,6 Most of the CONSORT statement applies equally to all trial designs, 
but there are a few additional issues to address for each design.7 Therefore, other reporting guidelines have been 
published to extend the CONSORT checklist. A total of 37 extension reporting guidelines for the CONSORT statement 
have been published, which can be found in Enhancing the QUAlity and Transparency Of health Research (EQUATOR). 
Among these extension reporting guidelines, the STRICTA guidelines for RCTs with the acupuncture intervention,8,9 and 
the CONSORT-Outcomes for outcomes.10 Adhering to appropriate reporting guidelines is crucial for enhancing the 
quality of an article.
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Acupuncture is a commonly used traditional intervention for treating knee osteoarthritis in both China and developed 
countries.11–14 The total number of publications of RCTs of acupuncture for knee osteoarthritis continually increased 
these years.15 However, there is little information regarding the adherence of RCTs of acupuncture for knee osteoarthritis 
to the reporting guidelines. Additionally, in conducting a meta-analysis to assess the efficacy and safety of acupuncture 
for treating patients with knee osteoarthritis, we encountered difficulties in extracting information, which forced us to 
exclude articles with insufficient available information, resulting in a significant reduction in the studies ultimately 
included in the analyses.16,17 This may be related to the poor quality of reporting. Despite one study in 2018 that 
evaluated the reporting quality of RCTs of acupuncture for knee osteoarthritis,18 it is unclear whether there has been an 
improvement in the RCTs published after 2018. In addition, the study included a variety of acupuncture treatments and 
did not evaluate the CONSORT-Outcomes. Therefore, for more comprehensive reporting in future RCTs of manual and 
electroacupuncture for knee osteoarthritis, the primary objective of this study was to assess the overall reporting quality 
of RCTs of manual and electroacupuncture for knee osteoarthritis according to the CONSORT statement, CONSORT- 
Outcomes, and the STRICTA guidelines. Additionally, our study further explored factors associated with reporting 
quality.

Methods
Study Strategy
We searched eight databases from inception to August 2024, including PubMed, Embase, Cochrane Library databases, 
Web of Science, China, National Knowledge Infrastructure, Chinese Biomedical Literature Database, VIP Database for 
Chinese Technical Periodicals, and Wan Fang. The detailed search strategy for each database is shown in Additional file 
1. The WHO International Clinical Trials Registry Platform the National Institutes of Health Clinical Registry 
ClinicalTrials.gov and the Chinese Clinical Registry were searched as a supplement.

Eligibility Criteria
We only included RCTs, which should enroll knee osteoarthritis patients, whose diagnostic criteria follow the American 
College of Rheumatology clinical criteria, National Institute for Health and Clinical Excellence guidelines, or any other 
accepted guidelines.19,20 The eligible interventions include manual acupuncture and electroacupuncture. It was deemed 
acceptable to utilize sham acupuncture, analgesics, usual care, or waiting lists in the control groups.

Data Extraction
We identified and removed the duplicate records (Liu CY, Wang Y) before the abstract screening. To ensure that all 
included RCTs met our criteria, Liu CY, Wang Y, Zhou H, and Duan YS first screened the abstract independently and 
then the full texts. A third reviewer (Wang LQ) helped to solve disagreements.

Data Collection
As shown in Additional file 2, from every qualified RCT, we gathered data on study characteristics, including the first 
author’s name, the year and language of publication, the journal name, the kind of financing (funded or unfunded), the 
location where the study was implemented, and the total number of centers. We counted RCTs publications before and 
after 2010 and 2022, respectively, as The CONSORT and STRICTA checklist was revised in 2010 and the CONSORT- 
Outcomes checklist was drafted in 2022.

Before the examination, two impartial reviewers underwent methodical training to guarantee they fully comprehended 
each issue. Depending on whether the author reports or not, they choose to answer “yes” or “no”. Items in the 
CONSORT-Outcomes scale that were deemed “not applicable” throughout the review process were those that specifically 
stated they were not relevant to all studies. The third reviewer addressed and ultimately verified any discrepancies. Lastly, 
descriptive statistics were employed to characterize the degree to which research followed the CONSORT, the STRICTA, 
and the CONSORT-Outcomes. These data included frequencies and percentages. The data was descriptively analyzed 
using Excel 2010.
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Data Analysis
Overall Reporting Quality Rating
The full quality evaluation of the included RCTs was conducted using the overall quality score. For the calculation of the 
overall quality score, the item was awarded one point if it was reported or zero if it was not. Some items do not apply to 
all RCTs and need to be assessed based on applicability. These RCTs do not require reporting of inapplicable items. 
Therefore, RCTs that do not apply to this item are awarded 1 point when calculating the quality score. The maximum 
possible score for the overall quality score was 69 (the standard CONSORT checklist, STRICTA, and CONSORT- 
Outcomes were 37, 17, and 17 points). We also calculated scores for each of the evaluation scales.

Only a small proportion (less than 20%) of the RCTs reporting on the project were deemed under-reported. If over 
80% of the RCTs were reported on the project, it was considered to be good-reported.18

Factors Associated with Reporting Quality
We identified five potentially relevant factors, including language (English vs Chinese), number of centers (single vs 
multicenter), financial support (yes vs no), research location (China vs other countries), and published time.

The study used the overall quality score as a dependent variable to investigate factors related to reporting quality. 
Only significant variables (p < 0.10) from the univariate analysis were included in the multivariate regression model (p < 
0.05).21 Similarly, we investigated the factors that impact the quality of reporting by using the scores of each scale as the 
dependent variable separately.

Results
Study Searching and Selection
A total of 16347 publications about acupuncture for knee osteoarthritis were found, based on the search strategy. 7483 
were not included before screening. A total of 174 relevant RCTs were ultimately included after 8249 papers were 
excluded after reading the title and abstract and 441 papers were removed after reading the entire text. The search and 
selection procedure for the RCT is depicted in Figure 1.

Characteristics of Included Trials
These 174 RCTs were published between 1905 and 2024; of them, 141 (81.0%) were single center trials, 81 (46.6%) 
were funded, 148 (85.1%) were conducted in China, and 137 (78.7%) were published in Chinese (Table 1).

Overall Reporting Quality According to CONSORT Statement
Eight of the CONSORT checklist’s 37 items had positive reports, accounting for more than 80% of the studies that were 
reported, including structured summary (96.6%), scientific background and explanation of rationale (90.8%), eligibility 
criteria for participants (83.9%), settings and locations where the data were collected (93.1%), sufficient details of each 
intervention (94.8%), defined pre-specified primary and secondary outcome measures (88.5%), statistical methods used 
to compare groups for primary and secondary outcomes (94.3%) and each group, number of participants (92.0%).

Seventeen projects were under-reported (less than 20% of the RCTs reported). Poorly reported items were: identifica
tion as a randomised trial in the title (19.0%), description of trial design including allocation ratio (16.7%), important 
changes made to the method after the trial commencement and reasons (2.9%), any changes to trial outcomes after the 
beginning of the trial and reasons (1.1%), how sample size was determined (15.5%), explanation of any interim analyses 
and stopping guidelines when applicable (1.7%), mechanism used to implement the random allocation sequence, 
describing any steps taken to conceal the sequence until interventions were assigned (17.2%), who generated the random 
allocation sequence, who enrolled participants, and who assigned participants to interventions (10.3%), who was blinded 
after assignment to interventions and how if done (18.4%), description of the similarity of interventions if relevant 
(18.4%), methods for additional analyses (6.9%), for binary outcomes presentation of both absolute and relative effect 
sizes is recommended (1.7%), results of any other analyses performed (6.3%), generalisability of the trial findings 
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(14.9%), registration number and name of trial registry (9.2%), and where the full trial protocol can be accessed (5.2%). 
No trial has fully reported on why the trial ended or was stopped. The details are shown in Table 2.

Overall Reporting Quality According to STRICTA Statement
As shown in Table 3, six items were good-reported, including the extent to which treatment was varied (88.5%), needle 
stimulation (94.3%), needle retention time (92.5%), number of treatment sessions (87.9%), frequency and duration of 
treatment sessions (95.4%), and precise description of the control or comparator (97.1%). At the same time, four items 
were under-reported, including the number of needle insertions per subject per session (9.2%), setting and context of 
treatment (12.1%), description of participating acupuncturists (16.7%), and rationale for the control or comparator in the 
context of the research question with sources (17.8%).

Overall Reporting Quality According to CONSORT-Outcomes Statement
The quality of the 174 included studies was evaluated based on the CONSORT-Outcomes statement (Table 4). Among 
the 17 items, only 4 were good-reported, while 8 were under-reported. The poorly reported items including outcomes that 
were not prespecified (0.6%), personnel allocation and qualification or training for outcome assessment (2.9%), processes 
used to promote outcome data quality during data collection and after data collection (8.0%), define and justify the target 
difference between treatment groups (9.8%), methods used to account for multiplicity of the primary and secondary 

Figure 1 Flow diagram of the study selection process.
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Table 1 General Characteristics of Included RCTs

Features of included RCTs Total 
(n=174)

Chinese 
(n=137)

English 
(n=37)

Publication year No. (%)

Before 2010 (including 2010) 32 (18.4) 13 (9.5) 19 (51.4)

After 2010 142 (81.6) 124 (90.5) 18 (48.6)

Before 2022 (including 2022) 70 (40.2) 125 (91.2) 35 (94.6)

After 2022 104 (59.8) 12 (8.8) 2 (5.4)

Funding availability No. (%)

Funded 81 (46.6) 53 (38.7) 28 (75.7)

Not Funded 93 (53.4) 84 (61.3) 9 (24.3)

Location No. (%)

China 148 (85.1) 137 (100.0) 11 (29.7)

Other countries 26 (14.9) 0 (0) 26 (70.3)

Number of centers No. (%)

Single center 141 (81.0) 121 (88.3) 20 (54.1)

Multicenter 33 (19.0) 16 (11.7) 17 (45.9)

Table 2 Compliance of Reporting to the Standard CONSORT Checklist

Item Description No. (%) of trials clearly reported

Total 
(n=174)

Chinese 
(n=137)

English 
(n=37)

1a Identification as a randomised trial in the title 33 (19.0) 5 (3.6) 28 (75.7)

1b Structured summary of trial design, methods, results, and conclusions 168 (96.6) 135 (98.5) 33 (89.2)

2a Scientific background and explanation of rationale 158 (90.8) 121 (88.3) 37 (100.0)

2b Specific objectives or hypotheses 138 (79.3) 103 (75.2) 35 (94.5)

3a Description of trial design including allocation ratio 29 (16.7) 14 (10.2) 15 (40.5)

3b Important changes to methods after trial commencement, with reasons 5 (2.9) 0 (0) 5 (13.5)

4a Eligibility criteria for participants 146 (83.9) 110 (80.3) 36 (97.3)

4b Settings and locations where the data were collected 162 (93.1) 131 (95.6) 31 (83.8)

5 The interventions for each group with sufficient details to allow replication 165 (94.8) 129 (94.2) 36 (97.3)

6a Completely defined pre-specified primary and secondary outcome measures 154 (88.5) 118 (86.1) 36 (97.3)

6b Any changes to trial outcomes after the trial commenced, with reasons 2 (1.1) 1 (0.7) 1 (2.7)

7a How sample size was determined 27 (15.5) 3 (2.2) 24 (64.9)

7b When applicable, explanation of any interim analyses and stopping guidelines 3 (1.7) 0 (0) 3 (8.1)

(Continued)
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outcomes (10.9%), methods used to assess patterns of missingness (9.2%), outcome analysis population relating to 
nonadherence of the trial protocol (9.2%), explain why they were performed if any analyses were not prespeci
fied (16.7%).

Table 2 (Continued). 

Item Description No. (%) of trials clearly reported

Total 
(n=174)

Chinese 
(n=137)

English 
(n=37)

8a Method used to generate the random allocation sequence 87 (50.0) 63 (46.0) 24 (64.9)

8b Type of randomisation; details of any restriction 66 (37.9) 39 (28.5) 27 (73.0)

9 Mechanism used to implement the random allocation sequence, describing any steps taken to 

conceal the sequence until interventions were assigned

30 (17.2) 6 (4.4) 24 (64.9)

10 Who generated the random allocation sequence, who enrolled participants, and who assigned 

participants to interventions

18 (10.3) 1 (0.7) 17 (45.9)

11a If done, who was blinded after assignment to interventions and how 32 (18.4) 7 (5.1) 25 (67.6)

11b If relevant, description of the similarity of interventions 32 (18.4) 9 (6.6) 23 (62.2)

12a Statistical methods used to compare groups for primary and secondary outcomes 164 (94.3) 129 (94.2) 35 (94.6)

12b Methods for additional analyses 12 (6.9) 0 (0) 12 (32.4)

13a For each group, the numbers of participants who were randomly assigned, received intended 
treatment, and were analysed for the primary outcome

121 (69.5) 90 (65.7) 31 (83.8)

13b For each group, losses and exclusions after randomisation, together with reasons 46 (26.4) 21 (15.3) 25 (67.6)

14a Dates defining the periods of recruitment and follow-up 139 (79.9) 116 (84.7) 23 (62.2)

14b Why the trial ended or was stopped 0 (0) 0 (0) 0 (0)

15 A table showing baseline demographic and clinical characteristics for each group 104 (59.8) 75 (54.7) 29 (78.4)

16 For each group, number of participants 160 (92.0) 127 (92.7) 33 (89.2)

17a For each primary and secondary outcome, results for each group, and the estimated effect 

size and its precision

125 (71.8) 93 (67.9) 32 (86.5)

17b For binary outcomes, presentation of both absolute and relative effect sizes is recommended 3 (1.7) 1 (0.7) 2 (5.4)

18 Results of any other analyses performed 11 (6.3) 0 (0) 11 (29.7)

19 All important harms or unintended effects in each group 44 (25.3) 23 (16.8) 21 (56.8)

20 Trial limitations, addressing sources of potential bias, imprecision, and, if relevant, multiplicity 

of analyses

41 (23.6) 15 (10.9) 26 (70.3)

21 Generalisability of the trial findings 26 (14.9) 17 (12.4) 9 (24.3)

22 Interpretation consistent with results, balancing benefits and harms, and considering other 

relevant evidence

104 (59.8) 69 (50.4) 35 (94.6)

23 Registration number and name of trial registry 16 (9.2) 3 (2.2) 13 (35.1)

24 Where the full trial protocol can be accessed, if available 9 (5.2) 2 (1.5) 7 (18.9)

25 Sources of funding and other support, role of funders 57 (32.8) 33 (24.1) 24 (64.9)
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Table 3 Compliance of Reporting to the STRICTA Checklist

Item Description No. (%) of trials clearly reported

Total 
(n=174)

Chinese 
(n=137)

English 
(n=37)

1a Style of acupuncture 55 (31.6) 36 (26.2) 19 (51.4)

1b Reasoning for treatment provided 80 (46.0) 49 (35.8) 31 (83.8)

1c Extent to which treatment was varied 154 (88.5) 121 (88.3) 33 (89.2)

2a Number of needle insertions per subject per session 16 (9.2) 4 (2.9) 12 (32.4)

2b Names of points used 65 (37.4) 45 (32.8) 20 (54.1)

2c Depth of insertion 81 (46.6) 55 (40.1) 26 (70.3)

2d Response sought 121 (69.5) 95 (69.3) 26 (70.3)

2e Needle stimulation 164 (94.3) 131 (95.6) 33 (89.2)

2f Needle retention time 161 (92.5) 128 (93.4) 33 (89.2)

2g Needle type 66 (37.9) 51 (37.2) 15 (40.5)

3a Number of treatment sessions 153 (87.9) 120 (87.6) 33 (89.2)

3b Frequency and duration of treatment sessions 166 (95.4) 132 (96.4) 34 (91.9)

4a Details of other interventions administered to the acupuncture group 62 (35.6) 56 (40.9) 6 (16.2)

4b Setting and context of treatment 21 (12.1) 1 (0.7) 20 (54.1)

5 Description of participating acupuncturists 29 (16.7) 5 (3.6) 24 (64.9)

6a Rationale for the control or comparator in the context of the research question with sources 31 (17.8) 18 (13.1) 13 (35.1)

6b Precise description of the control or comparator 169 (97.1) 136 (99.3) 33 (89.2)

Table 4 Compliance of Reporting to the CONSORT-Outcomes Checklist

Item Description No. of trials clearly reported/ trials applicable 
to item (%)

Total Chinese English

6a.1 Provide a rationale for the selection of the domain for the trial’s primary outcome 172/174 (98.9) 135/137 (98.5) 37/37 (100.0)

6a.2 Describe the specific measurement variable, analysis metric, method of 
aggregation, and the time point for each outcome

137/174 (78.7) 104/137 (75.9) 33/37 (89.2)

6a.3* If the analysis metric for the primary outcome represents within-participant 
change, define and justify the minimal important change in individuals

6/25 (24.0) 2/19 (10.5) 4/6 (66.7)

6a.4* If the outcome data were continuous, but were analyzed as categorical, specify the 
cutoff values used

38/39 (97.4) 34/35 (97.1) 4/4 (100.0)

6a.5* If outcome assessments were performed at several time points after 
randomization, state the time points used for the analysis

93/95 (97.9) 66/67 (98.5) 27/28 (96.4)

6a.6* If a composite outcome was used, define all individual components of the 
composite outcome

32/32 (100.0) 21/21 (100.0) 11/11 (100.0)

(Continued)
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Factors Associated with the Reporting Quality
The results of the univariate analyses showed that language, funding, and location were factors affecting both the overall 
quality of reporting of RCTs and the quality of reporting of CONSORT, STRICTA, and CONSORT-Outcomes (p < 0.10). 
There were differences in the quality of RCTs before and after the publication of the CONSORT and CONSORT - 
Outcomes. The results of the univariate analyses are detailed in Additional file 3.

As shown in Table 5, RCTs published in the English language (β coefficient −5.507, 95% CI −8.566 to −2.448), study 
locations include countries other than China (β coefficient 7.696, 95% CI 4.566 to 10.827) and funded (β coefficient 
−5.957, 95% CI −7.466 to −4.134) were found to be statistically associated with an elevated overall quality score, which 

Table 4 (Continued). 

Item Description No. of trials clearly reported/ trials applicable 
to item (%)

Total Chinese English

6a.7 Identify any outcomes that were not prespecified in a trial registry or trial protocol 1/174 (0.6) 0/137 (0) 1/37 (2.7)

6a.8 Provide a description of the study instruments used to assess the outcome 86/174 (49.4) 64/137 (46.7) 22/37 (59.5)

6a.9 Describe who assessed the outcome and any qualifications 5/174 (2.9) 3/137 (2.2) 2/37 (5.4)

6a.10 Describe any processes used to promote outcome data quality during data 
collection and after data collection

14/174 (8.0) 0/137 (0) 14/37 (37.8)

7a.1 Define and justify the target difference between treatment groups 17/174 (9.8) 3/137 (2.2) 14/37 (37.8)

12a.1 Describe any methods used to account for multiplicity in the analysis 19/174 (10.9) 1/137 (0.7) 18/37 (48.6)

12a.2 State and justify any criteria for excluding any outcome data from the analysis and 

reporting

40/174 (23.0) 19/137 (13.9) 21/37 (56.8)

12a.3 Describe the methods used to assess patterns of missingness, and describe the 

methods used to handle missing outcome items or entire assessments

16/174 (9.2) 1/137 (0.7) 15/37 (40.5)

12a.4 Provide a definition of the outcome analysis population relating to nonadherence 

of the trial protocol

16/174 (9.2) 10/137 (7.3) 6/37 (16.2)

17a.1 Include the results for all prespecified outcome analyses 94/174 (54.0) 70/137 (51.1) 24/37 (64.9)

18.1* If there were any analyses that were not prespecified, explain why they were 
performed

1/6 (16.7) 0/0 (0) 1/6 (16.7)

Note: *This item is not applicable to all trails. For these items, the percentage of trials in which item was clearly reported was calculated by the number of positive trials and 
the total number of applicable trials.

Table 5 Results of Multivariable Regression Analyses of Factors Predicting 
Reporting Quality

Variables β Coefficient (95% CI) p

Factors associated with overall reporting quality

Language of publication

English vs Chinese −5.507 (−8.566 to −2.448) <0.001

Funding

Funded vs unfunded −5.957 (−7.466 to −4.134) <0.001

(Continued)
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is indicative of superior overall reporting quality. The CONSORT, the STRICTA, and the CONSORT-Outcomes scores 
were analyzed with the same results as the overall quality score. Moreover, studies conducted after 2010 (β coefficient 
4.544, 95% CI 2.723 to 6.365) related to better quality of the CONSORT.

Discussion
This study employed a systematic approach to evaluate the reporting quality of RCTs of acupuncture for knee 
osteoarthritis and to identify associated factors. The results showed that overall, the quality of reporting is poor, but 

Table 5 (Continued). 

Variables β Coefficient (95% CI) p

Location

China vs other countries 7.696 (4.566 to 10.827) <0.001

Factors associated with the standard CONSORT

Language of publication

English vs Chinese −2.780 (−5.146 to −0.414) 0.022

Funding

Funded vs unfunded −4.185 (−5.500 to −2.870) <0.001

Location

China vs other countries 8.912 (6.526 to 11.298) <0.001

Publication year

Before 2010 (including 2010) vs after 2010 4.544 (2.723 to 6.365) <0.001

Factors associated with the standard STRICTA

Language of publication

English vs Chinese −2.362 (−3.568 to −1.157) <0.001

Funding

Funded vs unfunded −0.764 (−1.449 to −0.080) 0.029

Location

China vs other countries −1.028 (−2.261 to 0.205) 0.102

Factors associated with the standard CONSORT-Outcomes

Language of publication

English vs Chinese −1.511 (−2.264 to −0.758) <0.001

Funding

Funded vs unfunded −0.725 (−1.139to −0.311) 0.001

Location

China vs other countries 1.020 (0.243 to 1.797) 0.010

Publication year

Before 2022 (including 2022) vs after 2022 −0.713 (−1.478 to 0.052) 0.068
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some items were reported well. Of a total of 37 items in the CONSORT statement, 8 were good-reported. These items 
include: “structured abstracts”, “background and rationale”, “eligibility criteria for participants”, “settings and locations”, 
“interventions details”, “complete outcomes measures”, “statistical methods for outcomes”, and “numbers analyzed”. 
The STRICTA statement’s overall reporting quality was the best (6 items good-reported among 17 items in total). The 
reporting quality of the CONSORT-Outcomes was poor (8 items under-reported among 17 items in total). This could be 
due to the recent publication of the CONSORT-Outcomes (published in 2022), but it also suggests that the CONSORT- 
Outcomes is currently receiving insufficient attention.

In contrast with the study published in 2018,18 the reporting quality has improved. For the under-reported items in the 
CONSORT standard, some reporting quality showed significant improvement. These items include: “completely defined 
pre-specified outcomes”, “type of randomisation”, “participant flow”, and “limitations”. While 15 items were still poor 
(less than 20% of the RCTs reported in both our study and the study published in 2018). In STRICTA, items 
“acupuncture rationale”, and “details of other interventions” reporting quality improved, but three items were still under- 
reported. The enhancement of some items noted that the publication of guidelines for reporting and studies evaluating the 
quality of reports contributed to the improvement in the quality of reporting. Although there has been an improvement in 
the quality of reporting outcome-related items, we still encountered issues with the lack of detailed reporting of outcome- 
related information during our meta-information extraction process. Therefore, a thorough evaluation of outcomes is 
necessary to address the current reporting problems and enhance the quality of reporting. Regrettably, previous studies 
did not offer a distinct assessment of the outcome reporting quality. Therefore, with the addition of the new RCTs, our 
study conducted a new evaluation based on this topic, considering only the more clinically used manual acupuncture and 
electroacupuncture interventions and adding a separate evaluation for outcome.

Mere eight items were found to have been good-reported (over 80% of the RCTs were reported on the project) on the 
CONSORT statement, which comprises a total of 36 items. The results of our study indicated a lack of reporting about 
amendment of the protocol in RCTs (including items 3b, 6b, and 18). Clarifying amendments to the protocol of RCTs can 
reduce selection and confounding bias in the research process, improving the quality and authenticity of RCTs.22–24 Items 
about protocol and registration were poorly reported (including items 23 and 24). Published or registered completed 
research protocols are crucial as they pre-specify the methods of the RCT, helping to reduce the possibility of undeclared 
post hoc changes to the trial methods and selective outcome reporting.22,25–29 The low quality of reporting for 
methodologically relevant items is not conducive to determining the credibility of the RCTs, restricting the use for meta- 
research (including items 7a, 7b, 9, 10, 11a, 11b), especially concealment of allocation and appropriate blinding, which 
are crucial for avoiding bias and subsequent distortion of the estimation of the effect.30 Moreover, the key details of 
sample size determination should be adequately described to inform readers whether the trial has sufficient subjects to 
detect statistically significant differences between intervention and control groups.31

According to the STRICTA, the overall reporting quality is good, while the quality of reporting on the details of 
acupuncture and control interventions was low (items 2a, 4b, 6a), which could lead to studies that are difficult to 
replicate, which can affect their clinical reproducibility. Practitioner qualifications (item 5) were severely lacking. Given 
the complexity of needling as an intervention, it is crucial to provide a comprehensive report of all intervention details, 
which is important for the determination of suitability or future clinical implementation of that technique.18,21 The low 
reporting rate of these items may be attributed to limitations in article length or the opinions of the reviewing experts. 
However, the page length was found to be associated with reporting quality.32,33 For acupuncture RCTs, journals may 
consider appropriately increasing the word count requirement or requesting authors to include content related to 
acupuncture details in an appendix to make the research details available to a wider range of readers.

Poor reporting of outcomes across RCTs can be identified based on the results of the CONSORT-Outcomes, 8 of the 
17 items were under-reported. It is of great importance that all outcomes of a trial are fully reported, as this allows for the 
replication of results, the synthesis of knowledge, and the prevention of the selective non-reporting of results.10 

Consistent with CONSORT standard findings in our study, CONSORT-Outcomes findings persistently have problems 
reporting on protocol amendment and description of the method used to determine the sample size (items 6a.7, 7a.1, and 
18.1). It is crucial to include any outcomes that were not initially declared in trial reports to prevent any potential 
perception of reporting bias.34,35 For the determination of sample size, different from the CONSORT statement, the 
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objective of the CONSORT-Outcomes is to encourage authors to report the specific difference that was used to inform the 
trial’s sample size calculation.10 Given the potential for differing pragmatic or clinical factors to inform the selected 
target difference and the existence of numerous alternative options, it is essential to provide a rationale for the chosen 
target difference.10,36–38 Meanwhile, descriptions of who assessed the outcome with their qualifications or trial-specific 
training and the processes employed to ensure the quality of outcome data (items 6a.9 and 6a.10) are important in the 
improvement of reporting quality, providing transparency, and facilitating appraisal of the quality of the trial’s data. The 
description of statistical methods used to compare groups for primary and secondary outcomes was not specific enough 
(items 12a.1, 12a.3, 12a.4), including the techniques employed to accommodate multiplicity in the analysis or inter
pretation of the primary and secondary outcomes.

Our regression analyses showed that the study location is China and Chinese-published RCTs had lower reporting 
quality. This aligns with previous studies on reporting quality in different areas.39–44 This is related to the fact that 
English journals are more likely to ask authors to follow the reporting quality scale during the submission process.45 

Suggesting Chinese journals need to focus on the use of reporting quality scales. Moreover, to provide more detailed 
information regarding the intervention, Chinese journals can allow for the addition of articles. Furthermore, in alignment 
with prior findings, clinical trials that were funded demonstrated superior study design and higher reporting quality.18,46

Our study also has limitations. Firstly, our study was not comprehensive enough as it only included RCTs where the 
intervention was commonly used in clinical acupuncture (manual acupuncture or electroacupuncture). Secondly, we only 
included RCTs published in Chinese and English. The publication of articles in other languages is neglected, which may 
affect the comprehensiveness of the evaluation of the quality of the reports. Thirdly, we think that different entries are of 
equal importance when calculating the total score, however, this may not be the case. Fourthly, as both STRICTA and 
CONSORT-Outcomes are extension scales to the CONSORT statement, there is some overlap in the items. However, 
given the distinct criteria for each item, we have evaluated every item of the three scales. Additionally, when we 
calculated the overall quality score, 1 point was awarded for inapplicable items in some RCTs, which is somewhat 
optimistic and may impact the results. It is worthwhile to explore the method of inapplicable items in future studies.

Conclusions
Evaluation of previous publications from database inception to August 2024 showed that RCTs of acupuncture for knee 
osteoarthritis need to focus more on the reporting of details of acupuncture interventions, the reporting of protocol 
amendment, and the complete reporting of outcome-related content. To improve the reporting quality, journals, especially 
Chinese journals, should encourage strict adherence to the reporting guidelines.
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