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PRISMA NMA checklist of items to include when reporting a systematic review involving a network meta-analysis

Section/Topic	 Item #	 Checklist item	 Reported on 	
	 Page #

TITLE			 
Title	 1	 Identify the report as a systematic review incorporating a network meta-analysis (or related form	 1 
		  of meta-analysis). 	
	 		
ABSTRACT			 
Structured summary 	 2	 Provide a structured summary including, as applicable:	 1 
		  Background: main objectives
		  Methods: data sources; study eligibility criteria, participants, and interventions; study appraisal; 
		  and synthesis methods, such as network meta-analysis. 
		  Results: number of studies and participants identified; summary estimates with corresponding 
		  confidence/credible intervals; treatment rankings may also be discussed. Authors may choose to 
		  summarise pairwise comparisons against a chosen treatment included in their analyses for brevity.
		  Discussion/Conclusions: limitations; conclusions and implications of findings.
		  Other: primary source of funding; systematic review registration number with registry name.	
	 		
INTRODUCTION			 
Rationale 	 3	 Describe the rationale for the review in the context of what is already known, including mention	 2 
		  of why a network meta-analysis has been conducted. 	
Objectives 	 4	 Provide an explicit statement of questions being addressed, with reference to participants,	 2 
		  interventions, comparisons, outcomes, and study design (PICOS). 	
			 
METHODS			 
Protocol and registration 	 5	 Indicate whether a review protocol exists and if and where it can be accessed (e.g., Web address);	 3 
		  and, if available, provide registration information, including registration number. 	
Eligibility criteria 	 6	 Specify study characteristics (e.g., PICOS, length of follow-up) and report characteristics	 3 
		  (e.g., years considered, language, publication status) used as criteria for eligibility, giving rationale. 
		  Clearly describe eligible treatments included in the treatment network, and note whether any have 
	 	 been clustered or merged into the same node (with justification). 	
Information sources 	 7	 Describe all information sources (e.g., databases with dates of coverage, contact with study authors	 3
		  to identify additional studies) in the search and date last searched. 	
Search 	 8	 Present full electronic search strategy for at least one database, including any limits used, such	 3 
		  that it could be repeated. 	
Study selection 	 9	 State the process for selecting studies (i.e., screening, eligibility, included in systematic review, and, 	 3
		  if applicable, included in the meta-analysis). 	
Data collection process 	 10	 Describe method of data extraction from reports (e.g., piloted forms, independently, in duplicate)	 3 
		  and any processes for obtaining and confirming data from investigators. 	
Data items 	 11	 List and define all variables for which data were sought (e.g., PICOS, funding sources) and any	 3 
		  assumptions and simplifications made. 	
Geometry of the network	 S1	 Describe methods used to explore the geometry of the treatment network under study and potential	 4 
		  biases related to it. This should include how the evidence base has been graphically summarised for 
		  presentation, and what characteristics were compiled and used to describe the evidence base to readers.	
Risk of bias within	 12	 Describe methods used for assessing risk of bias of individual studies (including specification of	 4 
   individual studies 		  whether this was done at the study or outcome level), and how this information is to be used in any 
		  data synthesis. 	
Summary measures 	 13	 State the principal summary measures (e.g., risk ratio, difference in means). Also describe the use	 3-4 
		  of additional summary measures assessed, such as treatment rankings and surface under the 
	 	 cumulative ranking curve (SUCRA) values, as well as modified approaches used to present 
	 	 summary findings from meta-analyses.	
Planned methods of	 14	 Describe the methods of handling data and combining results of studies for each network meta- 	 3-4
   analysis		  analysis. This should include, but not be limited to:  
		  • Handling of multi-arm trials;
		  • Selection of variance structure;
		  • Selection of prior distributions in Bayesian analyses; and
		  • Assessment of model fit. 	
Assessment of Inconsistency	 S2	 Describe the statistical methods used to evaluate the agreement of direct and indirect evidence	 4 
		  in the treatment network(s) studied. Describe efforts taken to address its presence when found.	
Risk of bias across studies 	 15	 Specify any assessment of risk of bias that may affect the cumulative evidence (e.g., publication	 4 
		  bias, selective reporting within studies). 	
Additional analyses 	 16	 Describe methods of additional analyses if done, indicating which were pre-specified. This may	 3-4 
		  include, but not be limited to, the following: 
		  • Sensitivity or subgroup analyses;
		  • Meta-regression analyses; 
		  • Alternative formulations of the treatment network; and
		  • Use of alternative prior distributions for Bayesian analyses (if applicable).
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Section/Topic	 Item #	 Checklist item	 Reported on 	

	 Page #

RESULTS†			 
Study selection 	 17	 Give numbers of studies screened, assessed for eligibility, and included in the review, with reasons 	 4
		  for exclusions at each stage, ideally with a flow diagram. 	

Presentation of	 S3	 Provide a network graph of the included studies to enable visualization of the geometry of the	 4 
   network structure		  treatment network. 	

Summary of network	 S4	 Provide a brief overview of characteristics of the treatment network. This may include commentary	 4 
   geometry		  on the abundance of trials and randomised patients for the different interventions and pairwise 
		  comparisons in the network, gaps of evidence in the treatment network, and potential biases reflected 
		  by the network structure.	

Study characteristics 	 18	 For each study, present characteristics for which data were extracted (e.g., study size, PICOS, 	 4
		  follow-up period) and provide the citations. 	

Risk of bias within studies 	 19	 Present data on risk of bias of each study and, if available, any outcome level assessment. 	 4

Results of individual studies 	 20	 For all outcomes considered (benefits or harms), present, for each study: 1) simple summary data 	 4-5
		  for each intervention group, and 2) effect estimates and confidence intervals. Modified approaches 
		  may be needed to deal with information from larger networks.	  

Synthesis of results 	 21	 Present results of each meta-analysis done, including confidence/credible intervals. In larger	 4-5 
		  networks, authors may focus on comparisons versus a particular comparator (e.g. placebo or 
	 	 standard care), with full findings presented in an appendix. League tables and forest plots may be 
		  considered to summarise pairwise comparisons. If additional summary measures were explored 
		  (such as treatment rankings), these should also be presented.	

Exploration for	 S5	 Describe results from investigations of inconsistency. This may include such information as	 4-5 
    inconsistency		  measures of model fit to compare consistency and inconsistency models, P-values from statistical 
		  tests, or summary of inconsistency estimates from different parts of the treatment network.	

Risk of bias across studies 	 22	 Present results of any assessment of risk of bias across studies for the evidence base being studied. 	 4

Results of additional analyses	 23	 Give results of additional analyses, if done (e.g., sensitivity or subgroup analyses, meta-regression	 5 
		  analyses, alternative network geometries studied, alternative choice of prior distributions for 
		  Bayesian analyses, and so forth). 	
			 
DISCUSSION			 
Summary of evidence 	 24	 Summarize the main findings, including the strength of evidence for each main outcome; consider	 5-6 
		  their relevance to key groups (e.g., healthcare providers, users, and policy-makers). 	

Limitations 	 25	 Discuss limitations at study and outcome level (e.g., risk of bias), and at review level (e.g.,	 7 
		  incomplete retrieval of identified research, reporting bias). Comment on the validity of the 
		  assumptions, such as transitivity and consistency. Comment on any concerns regarding network 
		  geometry (e.g., avoidance of certain comparisons).	

Conclusions 	 26	 Provide a general interpretation of the results in the context of other evidence, and implications for	 7 
		  future research. 	
			 
FUNDING			   2
Funding 	 27	 Describe sources of funding for the systematic review and other support (e.g., supply of data); role 
		  of funders for the systematic review. This should also include information regarding whether 
		  funding has been received from manufacturers of treatments in the network and/or whether some 
		  of the authors are content experts with professional conflicts of interest that could affect use of 
		  treatments in the network.	

PICOS: population, intervention, comparators, outcomes, study design.
*Text in italics indicates wording specific to reporting of network meta-analyses that has been added to guidance from the PRISMA statement.
†Authors may wish to plan for use of appendices to present all relevant information in full detail for items in this section.
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Box. Terminology: Reviews With Networks of Multiple Treatments
Different terms have been used to identify systematic reviews that incor-
porate a network of multiple treatment comparisons. A brief overview of 
common terms follows.

Indirect treatment comparison: Comparison of 2 interventions for which 
studies against a common comparator, such as placebo or a standard 
treatment, are available (i.e., indirect information). The direct treatment 
effects of each intervention against the common comparator (i.e., treat-
ment effects from a comparison of interventions made within a study) 
may be used to estimate an indirect treatment comparison between the 
2 interventions (Appendix Figure 1, A). An indirect treatment compari-
son (ITC) may also involve multiple links. For example, in Appendix 
Figure 1, B, treatments B and D may be compared indirectly on the 
basis of studies encompassing comparisons of B versus C, A versus C, 
and A versus D.

Network meta-analysis or mixed treatment comparison: These terms, 
which are often used interchangeably, refer to situations involving the 
simultaneous comparison of 3 or more interventions. Any network of 
treatments consisting of strictly unclosed loops can be thought of as a 
series of ITCs (Appendix Figure 1, A and B). In mixed treatment com-
parisons, both direct and indirect information is available to inform the 
effect size estimates for at least some of the comparisons; visually, this 
is shown by closed loops in a network graph (Appendix Figure 1, C). 
Closed loops are not required to be present for every comparison under 
study. “Network meta-analysis” is an inclusive term that incorporates the 
scenarios of both indirect and mixed treatment comparisons.

Network geometry evaluation: The description of characteristics of the 
network of interventions, which may include use of numerical summary 
statistics. This does not involve quantitative synthesis to compare treat-
ments. This evaluation describes the current evidence available for the 
competing interventions to identify gaps and potential bias. Network ge-
ometry is described further in Appendix Box 4.  

Appendix Box 1. The Assumption of Transitivity for Network Meta-
Analysis
Methods for indirect treatment comparisons and network meta-analysis 
enable learning about the relative treatment effects of, for example, treat-
ments A and B through use of studies where these interventions are com-
pared against a common therapy, C. 

When planning a network meta-analysis, it is important to assess patient 
and study characteristics across the studies that compare pairs of treat-
ments. These characteristics are commonly referred to as effect modifiers 
and include traits such as average patient age, gender distribution, dis-
ease severity, and a wide range of other plausible features.

For network meta-analysis to produce valid results, it is important that 
the distribution of effect modifiers is similar, for example, across studies 
of A versus B and A versus C. This balance increases the plausibility of 
reliable findings from an indirect comparison of B versus C through the 
common comparator A. When this balance is present, the assumption of 
transitivity can be judged to hold. 

Authors of network meta-analyses should present systematic (and even 
tabulated) information regarding patient and study characteristics when-
ever available. This information helps readers to empirically evaluate the 
validity of the assumption of transitivity by reviewing the distribution of 
potential effect modifiers across trials.

Appendix Box 2. Differences in Approach to Fitting Network Meta-
Analyses
Network meta-analysis can be performed within either a frequentist or a 
Bayesian framework. Frequentist and Bayesian approaches to statistics 
differ in their definitions of probability. Thus far, the majority of pub-
lished network meta-analyses have used a Bayesian approach.

Bayesian analyses return the posterior probability distribution of all the 
model parameters given the data and prior beliefs (e.g., from external 
information) about the values of the parameters. They fully encapsulate 
the uncertainty in the parameter of interest and thus can make direct 
probability statements about these parameters (e.g., the probability that 
one intervention is superior to another). 

Frequentist analyses calculate the probability that the observed data 
would have occurred under their sampling distribution for hypothesized 
values of the parameters. This approach to parameter estimation is more 
indirect than the Bayesian approach. 

Bayesian methods have been criticized for their perceived complexity 
and the potential for subjectivity to be introduced by choice of a prior 
distribution that may affect study findings. Others argue that explicit use 
of a prior distribution makes transparent how individuals can interpret 
the same data differently. Despite these challenges, Bayesian methods 
offer considerable flexibility for statistical modeling. 
In-depth introductions to Bayesian methods and discussion of these and 
other issues can be found elsewhere.

Appendix Box 3. Network Meta-Analysis and Assessment of Consist-
ency 
Network meta-analysis often involves the combination of direct and in-
direct evidence. In the simplest case, we wish to compare treatments A 
and B and have 2 sources of information: direct evidence via studies 
comparing A versus B, and indirect evidence via groups of studies com-
paring A and B with a common intervention, C. Together, this evidence 
forms a closed loop, ABC.

Direct and indirect evidence for a comparison of interventions should be 
combined only when their findings are similar in magnitude and interpre-
tation. For example, for a comparison of mortality rates between A and 
B, an odds ratio determined from studies of A versus B should be similar 
to the odds ratio comparing A versus B estimated indirectly based on 
studies of A versus C and B versus C. This assumption of comparability 
of direct and indirect evidence is referred to as consistency of treatment 
effects. 

When a treatment network contains a closed loop of interventions, it is 
possible to examine statistically whether there is agreement between the 
direct and indirect estimates of intervention effect. 

Different methods to evaluate potential differences in relative treatment 
effects estimated by direct and indirect comparisons are grouped as local 
approaches and global approaches. Local approaches (e.g., the Bucher 
method or the node-splitting method) assess the presence of inconsist-
ency for a particular pairwise comparison in the network, whereas global 
approaches (e.g., inconsistency models, I2 measure for inconsistency) 
consider the potential for inconsistency in the network as a whole.

Tests for inconsistency can have limited power to detect a true difference 
between direct and indirect evidence. When multiple loops are being 
tested for inconsistency, one or a few may show inconsistency simply 
by chance. Further discussions of consistency and related concepts are 
available elsewhere.
Inconsistency in a treatment network can indicate lack of transitivity (see 
Appendix Box 1).
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Appendix Box 5. Probabilities and Rankings in Network Meta-Anal-
ysis
Systematic reviews incorporating network meta-analyses can provide 
information about the hierarchy of competing interventions in terms of 
treatment rankings.

The term treatment ranking probabilities refers to the probabilities esti-
mated for each treatment in a network of achieving a particular placement 
in an ordering of treatment effects from best to worst. A network of 10 
treatments provides a total of 100 ranking probabilities—that is, for each 
intervention, the chance of being ranked first, second, third, fourth, fifth, 
and so forth). 

Several techniques are feasible to summarize relative rankings, and in-
clude graphical tools as well as different approaches for estimating rank-
ing probabilities. Appendix Figure 6 shows 2 approaches to presenting 
such information, on the basis of a comparison of adjuvant interventions 
for resected pancreatic adenocarcinoma.

Robust reporting of rankings also includes specifying median ranks with 
uncertainty intervals, cumulative probability curves, and the surface un-
der the cumulative ranking (SUCRA) curve.

Rankings can be reported along with corresponding estimates of pairwise 
comparisons between interventions. Rankings should be reported with 
probability estimates to minimize misinterpretation from focusing too 
much on the most likely rank. 

Rankings may exaggerate small differences in relative effects, especially 
if they are based on limited information. An objective assessment of the 
strength of information in the network and the magnitude of absolute ben-
efits should accompany rankings to minimize potential biases.  

Appendix Box 4. Network Geometry and Considerations for Bias
The term network geometry is used to refer to the architecture of the treat-
ment comparisons that have been made for the condition under study. This 
includes what treatments are involved in the comparisons in a network, 
in what abundance they are present, the respective numbers of patients 
randomly assigned to each treatment, and whether particular treatments 
and comparisons may have been preferred or avoided. 

Networks may take on different shapes. Poorly connected networks de-
pend extensively on indirect comparisons. Meta-analyses of such net-
works may be less reliable than those from networks where most treat-
ments have been compared against each other. 

Qualitative description of network geometry should be provided and ac-
companied by a network graph. Quantitative metrics assessing features of 
network geometry, such as diversity (related to the number of treatments 
assessed and the balance of evidence among them), co-occurrence (related 
to whether comparisons between certain treatments are more or less com-
mon), and homophily (related to the extent of comparisons between treat-
ments in the same class versus competing classes), can also be mentioned.  

Although common, established steps for reviewing network geometry do 
not yet exist, however examples of in-depth evaluations have been de-
scribed related to treatments for tropical diseases and basal cell carcinoma 
and may be of interest to readers. An example based on 75 trials of treat-
ments for pulmonary arterial hypertension (Appendix Figure 3) suggests 
that head-to-head studies of active therapies may prove useful to further 
strengthen confidence in interpretation of summary estimates of treatment 
comparisons.
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Appendix Figure 6

Appendix Figure 1A-1C

Appendix Figure 3
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Comparative effectiveness of glucosamine, chondroitin, acetaminophen or celecoxib for the treatment of knee and/or hip osteo-
arthritis: network meta-analysis

Supplementary File 1
Table S1. Baseline characteristics of the included studies for knee and/or hip osteoarthritis

Study characteristics	 Treatment	 Patient characteristics

Study, year	 Country	 Study	 Intervention	 Daily dosage	 Number of	 Mean age	 Female	 BMI	 OA grade	 Joint affected
		  design		  (mg)	 patient	 (y)	 (%)	

Altman 2007 (1)	 USA	 RCT	 Acetaminophen	 3900	 160	 61.70	 71.30	 NA	 Ⅰ-Ⅲ	 Knee/Hip
			   Placebo	 ——	 165	 61.80	 71.50			 
Bensen 1999 (2)	 USA	 RCT	 Celecoxib	 200	 197	 62.00	 73.10	 NA	 Ⅰ-Ⅲ	 Knee
			   Placebo	 ——	 203	 62.00	 74.88			 
Bingham 2007 a (3)	 USA	 RCT	 Celecoxib	 200	 241	 62.50	 69.71	 NA	 Ⅰ-Ⅲ	 Knee/Hip
			   Placebo	 ——	 127	 62.80	 65.35			 
Bingham 2007 b (3)	 USA	 RCT	 Celecoxib	 200	 247	 62.20	 61.94	 NA	 Ⅰ-Ⅲ	 Knee/Hip
			   Placebo	 ——	 117	 60.90	 64.96			 
Bourgeois 1998 (4)	 France	 RCT	 Chondroitin	 1200	 83	 63.00	 72.29	 NA	 Ⅰ-Ⅲ	 Knee
			   Placebo	 ——	 44	 64.00	 84.09			 
Braham 2003 (5)	 Australia	 RCT	 Glucosamine	 2000	 24	 41.60	 29.17	 NA	 Ⅰ-Ⅲ	 Knee
			   Placebo	 ——	 22	 43.80	 27.27			 
Bucsi 1999 (6)	 France	 RCT	 Chondroitin	 800	 39	 60.60	 56.41	 29.20	 Ⅰ-Ⅲ	 Knee
			   Placebo	 ——	 46	 59.40	 63.04	 29.10		
Case 2003 (7)	 USA	 RCT	 Acetaminophen	 4000	 29	 62.10	 51.72	 26.4	 NA	 Knee/Hip
			   Placebo	 ——	 28	 61.70	 39.29	 27		
Chopra 2013 (8)	 India	 RCT	 Glucosamine	 2000	 108	 55.51	 NA	 27.46	 NA	 Knee/Hip
			   Celecoxib	 200	 105	 56.60		  27.44		
Cibere 2004 (9)	 Canada	 RCT	 Glucosamine	 1500	 71	 64.00	 43.66	 NA	 >=2	 Knee
			   Placebo	 ——	 66	 65.00	 69.70			 
Clegg 2006 (10)	 USA	 RCT	 Glucosamine	 1500	 317	 58.60	 62.78	 31.8	 Ⅱ-Ⅲ	 Knee
			   Chondroitin	 1200	 318	 58.20	 64.47	 32		
			   G+C	 1500+1200	 317	 58.60	 62.78	 31.5		
			   Celecoxib	 200	 318	 59.40	 66.67	 31.5		
			   Placebo	 ——	 313	 58.20	 63.90	 31.9		
Conaghan 2013 (11)	 UK	 RCT	 Celecoxib	 200	 233	 62.00	 66.95	 NA	 Ⅰ-Ⅲ	 Knee
			   Placebo	 ——	 227	 61.30	 66.08			 
DeLemos 2011 (12)	 Canada	 RCT	 Celecoxib	 200	 202	 60.00	 64.85	 NA	 Ⅰ-Ⅲ	 Knee/Hip
			   Placebo	 ——	 200	 58.90	 68.05			 
Dougados 2007 (13)	 France	 RCT	 Celecoxib	 200	 813	 61.60	 65.81	 31.1	 NA	 Knee
			   Placebo	 ——	 806	 61.30	 66.87	 31.1		
Essex 2012 (14)	 USA	 RCT	 Celecoxib	 200	 127	 58.00	 80.31	 NA	 Ⅰ-Ⅲ	 Knee
			   Placebo	 ——	 67	 58.00	 76.12			 
Essex 2014 (15)	 USA	 RCT	 Celecoxib	 200	 127	 59.60	 72.44	 NA	 Ⅰ-Ⅲ	 Knee
			   Placebo	 ——	 62	 61.70	 59.68			 
Essex 2016 (16)	 USA	 RCT	 Celecoxib	 200	 145	 65.90	 66.90	 NA	 Ⅰ-Ⅲ	 Knee
			   Placebo	 ——	 78	 63.90	 66.67			 
Fleischmann 2006 (17)	 USA	 RCT	 Celecoxib	 200	 444	 61.30	 67.12	 31.9	 NA	 Knee
			   Placebo	 ——	 231	 61.50	 66.23	 31.6		
Fransen 2015 (18)	 Australia	 RCT	 Glucosamine	 1500	 152	 61.20	 84.21	 28.4	 NA	 Knee
			   Chondroitin	 800	 151	 59.50	 85.43	 29.6		
			   G+C	 1500+800	 151	 60.70	 89.40	 28.8		
			   Placebo	 ——	 151	 60.60	 81.46	 29.1		
Geba 2002 (19)	 USA	 RCT	 Celecoxib	 200	 97	 62.60	 64.95	 29	 Ⅰ-Ⅲ	 Knee
			   Acetaminophen	 4000	 94	 63.10	 70.21	 29		
Gibofsky 2003 (20)	 USA	 RCT	 Celecoxib	 200	 189	 62.20	 68.78	 NA	 Ⅰ-Ⅲ	 Knee
			   Placebo	 ——	 98	 63.10	 65.31			 
Giordano 2009 (21)	 Italy	 RCT	 Glucosamine	 1500	 30	 57.20	 70.00	 22	 Ⅰ-Ⅲ	 Knee
			   Placebo	 ——	 30	 58.09	 70.00	 23		
Herrero-	 Spain	 RCT	 Glucosamine	 1500	 106	 63.40	 90.57	 27.7	 Ⅱ-Ⅲ	 Knee
     Beaumont 2007 (22)			   Acetaminophen	 3000	 108	 63.80	 86.11	 27.9		
			   Placebo	 ——	 104	 64.50	 85.58	 27.6		
Hochberg 2011 a (23)	 USA	 RCT	 Celecoxib	 200	 242	 61.50	 61.16	 33.2	 Ⅰ-Ⅲ	 Knee
			   Placebo	 ——	 124	 61.60	 66.13	 32.7		
Hochberg 2011 b (23)	 USA	 RCT	 Celecoxib	 200	 244	 62.30	 62.70	 33	 Ⅰ-Ⅲ	 Knee
			   Placebo	 ——	 122	 61.60	 63.11	 33		
Hochberg 2016 (24)	 USA	 RCT	 G+C	 1500+1200	 264	 62.20	 86.74	 31.1	 Ⅱ-Ⅲ	 Knee
			   Celecoxib	 200	 258	 63.20	 81.01	 30.9		
Holt 2015 (25)	 USA	 RCT	 Celecoxib	 200	 486	 61.90	 61.93	 33.1	 Ⅰ-Ⅲ	 Knee
			   Placebo	 ——	 246	 61.60	 64.63	 32.8		
Houpt 1999(26)	 Canada	 RCT	 Glucosamine	 1500	 58	 64.10	 63.79	 NA	 NA	 Knee
			   Placebo	 ——	 60	 64.80	 60.00			 
Kahan 2009(27)	 France	 RCT	 Chondroitin	 800	 309	 62.90	 69.90	 28.5	 Ⅰ-Ⅲ	 Knee/Hip
			   Placebo	 ——	 313	 61.80	 66.77	 29		
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Study characteristics	 Treatment	 Patient characteristics

Study, year	 Country	 Study	 Intervention	 Daily dosage	 Number of	 Mean age	 Female	 BMI	 OA grade	 Joint affected
		  design		  (mg)	 patient	 (y)	 (%)	

Kivitz 2001(28)	 USA	 RCT	 Celecoxib	 200	 207	 62.00	 65.00	 NA	 Ⅰ-Ⅲ	 Knee
			   Placebo	 ——	 218	 64.00	 67.00			 
Kowh 2014(29)	 Germany	 RCT	 Glucosamine	 1500	 98	 52.17	 52.04	 28.81	 Ⅰ-Ⅳ	 Knee
			   Placebo	 ——	 103	 52.29	 45.63	 28.99		
Lehmann 2005(30)	 Germany	 RCT	 Celecoxib	 200	 420	 62.90	 68.33	 29.7	 NA	 Knee
			   Placebo	 ——	 424	 61.70	 71.93	 29.7		
Lugo 2016(31)	 USA	 RCT	 G+C	 1500+1200	 65	 52.60	 56.92	 25.5	 Ⅱ-Ⅲ	 Knee
			   Placebo	 ——	 58	 53.10	 51.72	 24.7		
Mazieres 2001(32)	 France	 RCT	 Chondroitin	 1000	 63	 67.30	 71.43	 29.2	 Ⅱ-Ⅲ	 Knee
			   Placebo	 ——	 67	 66.90	 77.61	 28.9		
Mazieres 2007(33)	 France	 RCT	 Chondroitin	 1000	 153	 66.00	 71.24	 28.8	 Ⅱ-Ⅲ	 Knee
			   Placebo	 ——	 154	 66.00	 68.83	 28.8		
McAlindon 2004(34)	 USA	 RCT	 Glucosamine	 1500	 101	 NA	 57.43	 31	 NA	 Knee
			   Placebo	 ——	 104		  71.15	 34.1		
McKenna 2001 a(35)	 UK	 RCT	 Celecoxib	 200	 201	 61.90	 68.16	 NA	 NA	 Knee
			   Placebo	 ——	 200	 60.40	 66.00			 
McKenna 2001 b(36)	 UK	 RCT	 Celecoxib	 200	 63	 62.00	 67.00	 NA	 Ⅰ-Ⅲ	 Knee
			   Placebo	 ——	 60	 63.20	 75.00			 
Miceli-Richard 2004(37)	 France	 RCT	 Acetaminophen	 4000	 405	 69.00	 72.10	 29	 NA	 Knee
			   Placebo	 ——	 374	 70.00	 77.81	 29		
Michel 2005(38)	 Switzerland	 RCT	 Chondroitin	 800	 150	 62.50	 50.67	 27.7	 Ⅰ-Ⅲ	 Knee
			   Placebo	 ——	 150	 63.10	 52.00	 28.1		
Noack 1994(39)	 Italy	 RCT	 Glucosamine	 1500	 126	 55.00	 58.73	 26.6	 Ⅰ-Ⅲ	 Knee
			   Placebo	 ——	 126	 55.00	 61.90	 26.2		
Pavelka 2002(40)	 Italy	 RCT	 Glucosamine	 1500	 101	 61.20	 79.21	 25.7	 Ⅱ-Ⅲ	 Knee
			   Placebo	 ——	 101	 63.50	 76.24	 25.7		
Pincus 2004 a(41)	 USA	 RCT	 Celecoxib	 200	 181	 63.00	 62.00	 NA	 Ⅱ-Ⅳ	 Knee/Hip
			   Acetaminophen	 4000	 171					   
			   Placebo	 ——	 172					   
Pincus 2004 b(41)	 USA	 RCT	 Celecoxib	 200	 189	 63.00	 66.00	 NA	 Ⅱ-Ⅳ	 Knee/Hip
			   Acetaminophen	 4000	 185					   
			   Placebo	 ——	 182					   
Prior 2014(42)	 USA	 RCT	 Acetaminophen	 3900	 267	 61.70	 77.53	 NA	 Ⅱ-Ⅲ	 Knee/Hip
			   Placebo	 ——	 275	 61.70	 71.27			 
Reginster 2001(43)	 UK	 RCT	 Glucosamine	 1500	 106	 66.00	 74.53	 27.3	 Ⅱ-Ⅲ	 Knee
			   Placebo	 ——	 106	 65.50	 78.30	 27.4		
Rother 2007(44)	 Germany	 RCT	 Celecoxib	 200	 132	 62.40	 62.12	 NA	 Ⅰ-Ⅳ	 Knee
			   Placebo	 ——	 127	 62.80	 62.99			 
Rozendaal 2008(45)	 Netherlands	 RCT	 Glucosamine	 1500	 111	 63.10	 68.47	 27.9	 >=2	 Hip
			   Placebo	 ——	 111	 63.70	 70.27	 28		
Schnitzer 2005(46)	 USA	 RCT	 Celecoxib	 200	 523	 61.40	 68.07	 NA	 Ⅰ-Ⅲ	 Knee
			   Acetaminophen	 4000	 269	 61.90	 66.17			 
Schnitzer 2011(47)	 USA	 RCT	 Celecoxib	 200	 419	 61.70	 61.34	 30.2	 NA	 Hip
			   Placebo	 ——	 416	 61.40	 60.58	 29.7		
Sheldon 2005(48)	 USA	 RCT	 Celecoxib	 200	 393	 60.20	 63.10	 32.5	 NA	 Knee
			   Placebo	 ——	 382	 60.80	 61.26	 32.6		
Smugar 2006 a(49)	 USA	 RCT	 Celecoxib	 200	 456	 61.80	 67.54	 NA	 Ⅰ-Ⅲ	 Knee/Hip
			   Placebo	 ——	 150	 61.80	 68.67			 
Smugar 2006 b(49)	 USA	 RCT	 Celecoxib	 200	 460	 62.00	 65.65	 NA	 Ⅰ-Ⅲ	 Knee/Hip
			   Placebo	 ——	 151	 62.50	 67.55			 
Tannenbaum 2004(50)	 Canada	 RCT	 Celecoxib	 200	 481	 64.10	 69.23	 30	 NA	 Knee
			   Placebo	 ——	 243	 64.60	 67.08	 29.6		
Uebelhart 1998(51)	 France	 RCT	 Chondroitin	 800	 23	 60.00	 47.83	 NA	 Ⅰ-Ⅲ	 Knee
			   Placebo	 ——	 23	 57.00	 56.52			 
Uebelhart 2004(52)	 Switzerland	 RCT	 Chondroitin	 800	 54	 63.20	 79.63	 NA	 Ⅰ-Ⅲ	 Knee
			   Placebo	 ——	 56	 63.70	 82.14			 
Usha 2004(53)	 India	 RCT	 Glucosamine	 1500	 30	 52.00	 NA	 26.62	 Ⅰ-Ⅲ	 Knee
			   Placebo	 ——	 28	 50.00		  25.39		
Wildi 2011(54)	 France	 RCT	 Chondroitin	 800	 35	 59.70	 60.00	 30.4	 Ⅰ-Ⅲ	 Knee
			   Placebo	 ——	 34	 64.90	 58.82	 31.5		
Williams 2000(55)	 USA	 RCT	 Celecoxib	 200	 454	 62.90	 66.30	 31.14	 Ⅰ-Ⅲ	 Knee
			   Placebo	 ——	 232	 62.60	 66.81	 31.96		
Williams 2001(56)	 USA	 RCT	 Celecoxib	 200	 474	 61.70	 68.78	 32.5	 Ⅰ-Ⅲ	 Knee
			   Placebo	 ——	 244	 61.30	 72.95	 32		
Zegels 2013(57)	 Belgium	 RCT	 Chondroitin	 1200	 236	 65.30	 63.14	 28.6	 NA	 Knee
			   Placebo	 ——	 117	 64.90	 67.52	 28.6		
Zhao 1999(58)	 Canada	 RCT	 Celecoxib	 200	 197	 62.00	 72.59	 31.2	 Ⅰ-Ⅲ	 Knee
			   Placebo	 ——	 204	 62.00	 75.49	 31.4		

NA: not available; G+C: glucosamine + chondroitin.
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Table S2. The methodological quality of the included studies.

Study	 Random	 Allocation	 Blinding	 Incomplete	 Selective	 Other bias	 Loss of	 Intent-to-treat
	 sequence	 concealment		  outcome	 reporting		  following-up	 analysis
	 generation			   data			 

Altman 2007 (1)	 low	 unclear	 low(double blinding)	 low	 low	 low	 Y	 Y
Bensen 1999 (2)	 low	 unclear	 low(double blinding)	 low	 low	 low	 Y	 Y
Bingham 2007 a (3)	 low	 unclear	 low(double blinding)	 low	 low	 low	 Y	 Y
Bingham 2007 b (3)	 low	 unclear	 low(double blinding)	 low	 low	 low	 Y	 Y
Bourgeois 1998 (4)	 low	 unclear	 low(double blinding)	 low	 unclear	 High	 NA	 NA
Braham 2003 (5)	 low	 unclear	 low(double blinding)	 low	 low	 low	 NA	 NA
Bucsi 1999 (6)	 low	 unclear	 low(double blinding)	 low	 unclear	 High	 Y	 NA
Case 2003 (7)	 low	 unclear	 low(double blinding)	 low	 unclear	 unclear	 Y	 Y
Chopra 2013 (8)	 low	 unclear	 low(double blinding)	 low	 low	 unclear	 Y	 Y
Cibere 2004 (9)	 low	 unclear	 low(double blinding)	 low	 low	 unclear	 Y	 Y
Clegg 2006 (10)	 unclear	 unclear	 low(double blinding)	 low	 low	 unclear	 Y	 Y
Conaghan 2013 (11)	 low	 unclear	 low(double blinding)	 low	 low	 low	 Y	 Y
DeLemos (12)	 unclear	 unclear	 low(double blinding)	 low	 low	 low	 Y	 Y
Dougados 2007 (13)	 low	 unclear	 low(double blinding)	 low	 unclear	 low	 NA	 Y
Essex 2012 (14)	 unclear	 unclear	 low(double blinding)	 low	 low	 low	 Y	 Y
Essex 2014 (15)	 unclear	 unclear	 low(double blinding)	 low	 low	 low	 Y	 Y
Essex 2016 (16)	 low	 unclear	 low(double blinding)	 low	 low	 low	 Y	 Y
Fleischmann 2005 (17)	 low	 unclear	 low(double blinding)	 low	 low	 low	 Y	 Y
Fransen 2014 (18)	 low	 unclear	 low(double blinding)	 low	 low	 low	 Y	 N
Geba 2002 (19)	 unclear	 unclear	 low(double blinding)	 low	 low	 unclear	 Y	 N
Gibofsky 2003 (20)	 unclear	 unclear	 low(double blinding)	 low	 unclear	 High	 Y	 Y
Giordano 2009 (21)	 low	 unclear	 low(double blinding)	 low	 unclear	 High	 Y	 Y
Herrero-Beaumont 2007 (22)	 low	 unclear	 low(double blinding)	 low	 low	 unclear	 Y	 Y
Hochberg 2011 a (23)	 low	 unclear	 low(double blinding)	 low	 unclear	 unclear	 Y	 Y
Hochberg 2011 b (23)	 low	 unclear	 low(double blinding)	 low	 unclear	 unclear	 Y	 Y
Hochberg 2014 (24)	 low	 unclear	 low(double blinding)	 low	 low	 unclear	 Y	 Y
Holt 2015 (25)	 low	 unclear	 low(double blinding)	 low	 low	 low	 NA	 Y
Houpt 1999 (26)	 unclear	 unclear	 low(double blinding)	 low	 low	 low	 NA	 Y
Kahan 2009 (27)	 unclear	 unclear	 low(double blinding)	 low	 low	 low	 Y	 Y
Kivitz 2001 (28)	 low	 unclear	 low(double blinding)	 low	 low	 low	 Y	 Y
Kowh 2014 (29)	 low	 unclear	 low(double blinding)	 low	 low	 unclear	 Y	 N
Lehmann 2005 (30)	 low	 unclear	 low(double blinding)	 low	 low	 low	 Y	 Y
Lugo 2016 (31)	 low	 unclear	 low(double blinding)	 low	 low	 low	 Y	 Y
Mazieres 2001 (32)	 low	 unclear	 low(double blinding)	 low	 low	 low	 Y	 Y
Mazieres 2006 (33)	 low	 unclear	 low(double blinding)	 low	 low	 low	 Y	 Y
McAlindon 2004 (34)	 low	 unclear	 low(double blinding)	 low	 low	 low	 Y	 Y
McKenna 2001 a (35)	 low	 unclear	 low(double blinding)	 low	 low	 low	 Y	 NA
McKenna 2001 b (36)	 low	 unclear	 low(double blinding)	 low	 low	 low	 Y	 NA
Miceli-Richard 2004 (37)	 unclear	 unclear	 low(double blinding)	 low	 low	 low	 Y	 Y
Michel 2005 (38)	 low	 unclear	 low(double blinding)	 low	 low	 low	 Y	 Y
Noack 1994 (39)	 low	 unclear	 low(double blinding)	 low	 low	 low	 Y	 Y
Pavelka 2002 (40)	 low	 unclear	 low(double blinding)	 low	 low	 low	 Y	 Y
Pincus 2004 a (41)	 low	 unclear	 low(double blinding)	 low	 low	 low	 NA	 Y
Pincus 2004 b (41)	 low	 unclear	 low(double blinding)	 low	 low	 low	 NA	 Y
Prior 2014 (42)	 low	 unclear	 low(double blinding)	 low	 low	 low	 Y	 N
Reginster 2001 (43)	 unclear	 unclear	 low(double blinding)	 low	 low	 low	 Y	 Y
Rother 2005 (44)	 low	 unclear	 low(double blinding)	 low	 low	 low	 Y	 Y
Rozendaal 2008 (45)	 low	 unclear	 low(double blinding)	 low	 low	 low	 Y	 N
Schnitzer 2005 (46)	 unclear	 unclear	 low(double blinding)	 low	 unclear	 unclear	 Y	 Y
Schnitzer 2011 (47)	 low	 unclear	 low(double blinding)	 low	 low	 low	 Y	 NA
Sheldon 2005 (48)	 low	 unclear	 low(double blinding)	 low	 low	 low	 Y	 Y
Smugar 2006 a (49)	 unclear	 unclear	 low(double blinding)	 low	 unclear	 High	 Y	 Y
Smugar 2006 b (49)	 unclear	 unclear	 low(double blinding)	 low	 unclear	 High	 Y	 Y
Tannenbaum 2004 (50)	 low	 unclear	 low(double blinding)	 low	 low	 low	 Y	 Y
Uebelhart 1998 (51)	 low	 unclear	 low(double blinding)	 low	 low	 low	 NA	 NA
Uebelhart 2004 (52)	 low	 unclear	 low(double blinding)	 low	 unclear	 High	 Y	 Y
Usha 2004 (53)	 low	 unclear	 low(double blinding)	 low	 low	 low	 Y	 NA
Wildi 2011 (54)	 low	 unclear	 low(double blinding)	 low	 low	 unclear	 Y	 NA
Williams 2000 (55)	 unclear	 unclear	 low(double blinding)	 low	 low	 low	 NA	 Y
Williams 2001 (56)	 low	 unclear	 low(double blinding)	 low	 low	 low	 Y	 Y
Zegels 2013 (57)	 low	 unclear	 low(double blinding)	 low	 low	 low	 Y	 Y
Zhao 1999 (58)	 low	 unclear	 low(double blinding)	 low	 low	 low	 Y	 Y

Y: Yes; NA: Not available.
The reference numbers correspond to the references of Table S1 in Additional File 1.
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Table S3. The quality of evidence on pain.

Outcomes	 GRADE

	 Quality of the evidence	 Risk of bias	 Inconsistency	 Indirectness	 Imprecision	 Publication bias

Glucosamine vs. Chondroitin	 High ⊕⊕⊕⊕	 no	 no	 no	 no	 undetected
Glucosamine vs. Glucosamine+Chondroitin	 High ⊕⊕⊕⊕	 no	 no	 no	 no	 undetected
Glucosamine vs. Celecoxib	 Moderate⊕⊕⊕⊗	 no	 serious (-1)1	 no	 no	 undetected
Glucosamine vs. Acetaminophen	 Low ⊕⊕⊗⊗	 no	 serious (-1)1	 no	 serious (-1)3	 undetected
Glucosamine vs. Placebo	 High ⊕⊕⊕⊕	 no	 no	 no	 no	 undetected
Chondroitin vs. Glucosamine+Chondroitin	 High ⊕⊕⊕⊕	 no	 no	 no	 no	 undetected
Chondroitin vs.Celecoxb	 High ⊕⊕⊕⊕	 no	 no	 no	 no	 undetected
Chondroitin vs. Acetaminophen	 Moderate ⊕⊕⊕⊗	 no	 no	 serious (-1) 2	 no	 undetected
Chondroitin vs. Placebo	 High ⊕⊕⊕⊕	 no	 no	 no	 no	 undetected
Glucosamine+Chondroitin vs. Celecoxib	 High ⊕⊕⊕⊕	 no	 no	 no	 no	 undetected
Glucosamine+Chondroitin vs. Acetaminophen	 Moderate⊕⊕⊕⊗	 no	 no	 serious (-1)2	 no	 undetected
Glucosamine+Chondroitin vs. Placebo	 High ⊕⊕⊕⊕	 no	 no	 no	 no	 undetected
Celecoxib vs. Acetaminophen	 High ⊕⊕⊕⊕	 no	 no	 no	 no	 undetected
Celecoxib vs. Placebo	 High ⊕⊕⊕⊕	 no	 no	 no	 no	 undetected
Acetaminophen vs. Placebo	 High ⊕⊕⊕⊕	 no	 no	 no	 no	 undetected

1The direct estimate is inconsistent with the indirect estimate; 2The estimates are based on indirect comparisons; 3The sample size is less than 500.

Table S4. The quality of evidence on function.

Outcomes	 GRADE

	 Quality of the evidence	 Risk of bias	 Inconsistency	 Indirectness	 Imprecision	 Publication bias

Glucosamine vs. Chondroitin	 High ⊕⊕⊕⊕	 no	 no	 no	 no	 undetected
Glucosamine vs. Glucosamine+Chondroitin	 High ⊕⊕⊕⊕	 no	 no	 no	 no	 undetected
Glucosamine vs. Celecoxib	 Moderate ⊕⊕⊕⊗	 no	 serious (-1)1	 no	 no	 undetected
Glucosamine vs. Acetaminophen	 Moderate ⊕⊕⊕⊗	 no	 no	 no	 serious (-1)3	 undetected
Glucosamine vs. Placebo	 High ⊕⊕⊕⊕	 no	 no	 no	 no	 undetected
Chondroitin vs. Glucosamine+Chondroitin	 High ⊕⊕⊕⊕	 no	 no	 no	 no	 undetected
Chondroitin vs. Celecoxib	 High ⊕⊕⊕⊕	 no	 no	 no	 no	 undetected
Chondroitin vs. Acetaminophen	 Moderate⊕⊕⊕⊗	 no	 no	 serious (-1)2	 no	 undetected
Chondroitin vs. Placebo	 High ⊕⊕⊕⊕	 no	 no	 no	 no	 undetected
Glucosamine+Chondroitin vs. Celecoxib	 High ⊕⊕⊕⊕	 no	 no	 no	 no	 undetected
Glucosamine+Chondroitin vs. Acetaminophen	 High ⊕⊕⊕⊕	 no	 no	 no	 no	 undetected
Glucosamine+Chondroitin vs. Placebo	 High ⊕⊕⊕⊕	 no	 no	 no	 no	 undetected
Celecoxib vs. Acetaminophen	 Low ⊕⊕⊗⊗	 no	 no	 serious (-1)2	 serious(-1)3	 undetected
Celecoxib vs. Placebo	 High ⊕⊕⊕⊕	 no	 no	 no	 no	 undetected
Acetaminophen vs. Placebo	 High ⊕⊕⊕⊕	 no	 no	 no	 no	 undetected

1The direct estimate is inconsistent with the indirect estimate; 2The estimates are based on indirect comparisons; 3The sample size is less than 500.

Table S5. The quality of evidence on stiffness.

Outcomes	 GRADE

	 Quality of the evidence	 Risk of bias	 Inconsistency	 Indirectness	 Imprecision	 Publication bias

Glucosamine vs. Chondroitin	 High ⊕⊕⊕⊕	 no	 no	 no	 no	 undetected
Glucosamine vs. Glucosamine+Chondroitin	 Moderate  ⊕⊕⊕⊗	 no	 serious (-1)1	 no	 no	 undetected
Glucosamine vs. Celecoxib	 Moderate  ⊕⊕⊕⊗	 no	 serious (-1)1	 no	 no	 undetected
Glucosamine vs. Acetaminophen	 Moderate ⊕⊕⊕⊗	 no	 no	 serious (-1)2	 no	 undetected
Glucosamine vs. Placebo	 High ⊕⊕⊕⊕	 no	 no	 no	 no	 undetected
Chondroitin vs. Glucosamine+Chondroitin	 High ⊕⊕⊕⊕	 no	 no	 no	 no	 undetected
Chondroitin vs. Celecoxib	 High ⊕⊕⊕⊕	 no	 no	 no	 no	 undetected
Chondroitin vs. Acetaminophen	 Moderate  ⊕⊕⊕⊗	 no	 no	 serious (-1)2	 no	 undetected
Chondroitin vs. Placebo	 Moderate  ⊕⊕⊕⊗	 no	 serious (-1)1	 no	 no	 undetected
Glucosamine+Chondroitin vs. Celecoxib	 High ⊕⊕⊕⊕	 no	 no	 no	 no	 undetected
Glucosamine+Chondroitin vs. Acetaminophen	 Moderate  ⊕⊕⊕⊗	 no	 no	 serious (-1)2	 no	 undetected
Glucosamine+Chondroitin vs. Placebo	 High ⊕⊕⊕⊕	 no	 no	 no	 no	 undetected
Celecoxib vs. Acetaminophen	 Moderate  ⊕⊕⊕⊗	 no	 no	 no	 serious (-1)3	 undetected
Celecoxib vs. Placebo	 High ⊕⊕⊕⊕	 no	 no	 no	 no	 undetected
Acetaminophen vs. Placebo	 High ⊕⊕⊕⊕	 no	 no	 no	 no	 undetected

1The direct estimate is inconsistent with the indirect estimate; 2The estimates are based on indirect comparisons; 3The sample size is less than 500.
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Table S6. Network meta-analysis results of the sensitivity analysis.

Intervention	 Sensitivity analysis	 Sensitivity analysis	 Sensitivity analysis
	 (>100patient per arm)	 (>50patients per arm)	 (quality of included study)

pain			 
Glucosamine vs Chondroitin	 0.02	 (-0.10,0.14)	 0.06	 (-0.06,0.17)	 0.05	 (-0.05, 0.15)
Glucosamine vs Glucosamine+Chondroitin	 0.11	 (-0.04,0.25)	 0.13	 (-0.01,0.26)	 0.13	 (0.01, 0.24)
Glucosamine vs Celecoxib	 0.21	 (0.11,0.31)	 0.23	 (0.14,0.32)	 0.22	 (0.14, 0.30)
Glucosamine vs Acetaminophen	 0.03	 (-0.09,0.16)	 0.05	 (-0.07,0.17)	 0.05	 (-0.05, 0.15)
Glucosamine vs Placebo	 -0.10	 (-0.19,-0.01)	 -0.08	 (-0.16,0.00)	 -0.07	 (-0.14, 0.00)
Chondroitin vs Glucosamine+Chondroitin	 0.09	 (-0.06,0.22)	 0.07	 (-0.07,0.20)	 0.08	 (-0.04, 0.20)
Chondroitin vs Celecoxib	 0.19	 (0.09,0.29)	 0.17	 (0.07,0.27)	 0.17	 (0.09, 0.26)
Chondroitin vs Acetaminophen	 0.01	 (-0.12,0.15)	 -0.01	 (-0.13,0.12)	 0.00	 (-0.11, 0.11)
Chondroitin vs Placebo	 -0.12	 (-0.21,-0.02)	 -0.14	 (-0.23,-0.05)	 -0.12	 (-0.20, -0.04)
Glucosamine+Chondroitin vs Celecoxib	 0.11	 (-0.02,0.23)	 0.10	 (-0.01,0.22)	 0.09	 (-0.01, 0.20)
Glucosamine+Chondroitin vs Acetaminophen	 -0.07	 (-0.23,0.08)	 -0.08	 (-0.22,0.07)	 -0.08	 (-0.21,0.05)
Glucosamine+Chondroitin vs Placebo	 -0.20	 (-0.33,-0.08)	 -0.21	 (-0.32,-0.09)	 -0.20	 (-0.30,-0.10)
Celecoxib vs Acetaminophen	 -0.18	 (-0.28,-0.08)	 -0.18	 (-0.27,-0.08)	 -0.17	 (-0.25, -0.08)
Celecoxib vs Placebo	 -0.31	 (-0.36,-0.26)	 -0.31	 (-0.36,-0.26)	 -0.29	 (-0.33, -0.25)
Acetaminophen vs Placebo	 -0.13	 (-0.23,-0.04)	 -0.13	 (-0.22,-0.04)	 -0.12	 (-0.20, -0.04)
			 
Function			 
Glucosamine vs Chondroitin	 0.03	 (-0.09,0.14)	 0.03	 (-0.09,0.14)	 0.03	 (-0.09,0.14)
Glucosamine vs Glucosamine+Chondroitin	 0.07	 (-0.06,0.21)	 0.07	 (-0.06,0.21)	 0.07	 (-0.06,0.21)
Glucosamine vs Celecoxib	 0.16	 (0.06,0.25)	 0.16	 (0.06,0.25)	 0.16	 (0.06,0.25)
Glucosamine vs Acetaminophen	 0.00	 (-0.13,0.15)	 0.00	 (-0.13,0.15)	 0.00	 (-0.13,0.15)
Glucosamine vs Placebo	 -0.13	 (-0.21,-0.05)	 -0.13	 (-0.21,-0.05)	 -0.13	 (-0.21,-0.05)
Chondroitin vs Glucosamine+Chondroitin	 0.05	 (-0.09,0.18)	 0.05	 (-0.09,0.18)	 0.05	 (-0.09,0.18)
Chondroitin vs Celecoxib	 0.13	 (0.03,0.23)	 0.13	 (0.03,0.23)	 0.13	 (0.03,0.23)
Chondroitin vs Acetaminophen	 -0.02	 (-0.17,0.11)	 -0.02	 (-0.17,0.11)	 -0.02	 (-0.17,0.11)
Chondroitin vs Placebo	 -0.15	 (-0.25,-0.06)	 -0.15	 (-0.25,-0.06)	 -0.15	 (-0.25,-0.06)
Glucosamine+Chondroitin vs Celecoxib	 0.09	 (-0.04,0.21)	 0.09	 (-0.04,0.21)	 0.09	 (-0.04,0.21)
Glucosamine+Chondroitin vs Acetaminophen	 -0.07	 (-0.23,0.09)	 -0.07	 (-0.23,0.09)	 -0.07	 (-0.23,0.09)
Glucosamine+Chondroitin vs Placebo	 -0.20	 (-0.32,-0.08)	 -0.20	 (-0.32,-0.08)	 -0.20	 (-0.32,-0.08)
Celecoxib vs Acetaminophen	 -0.16	 (-0.28,-0.04)	 -0.16	 (-0.28,-0.04)	 -0.16	 (-0.28,-0.04)
Celecoxib vs Placebo	 -0.29	 (-0.34,-0.23)	 -0.29	 (-0.34,-0.23)	 -0.29	 (-0.34,-0.23)
Acetaminophen vs Placebo	 -0.13	 (-0.25,-0.02)	 -0.13	 (-0.25,-0.02)	 -0.13	 (-0.25,-0.02)
			 
Stiffness			 
Glucosamine vs Chondroitin	 -0.08	 (-0.25,0.10)	 -0.08	 (-0.25,0.10)	 -0.08	 (-0.25,0.10)
Glucosamine vs Glucosamine+Chondroitin	 0.09	 (-0.09,0.27)	 0.09	 (-0.09,0.27)	 0.09	 (-0.09,0.27)
Glucosamine vs Celecoxib	 0.19	 (0.06,0.33)	 0.19	 (0.06,0.33)	 0.19	 (0.06,0.33)
Glucosamine vs Acetaminophen	 0.05	 (-0.15,0.25)	 0.05	 (-0.15,0.25)	 0.05	 (-0.15,0.25)
Glucosamine vs Placebo	 -0.09	 (-0.21,0.03)	 -0.09	 (-0.21,0.03)	 -0.09	 (-0.21,0.03)
Chondroitin vs Glucosamine+Chondroitin	 0.17	 (-0.02,0.36)	 0.17	 (-0.02,0.36)	 0.17	 (-0.02,0.36)
Chondroitin vs Celecoxib	 0.27	 (0.12,0.42)	 0.27	 (0.12,0.42)	 0.27	 (0.12,0.42)
Chondroitin vs Acetaminophen	 0.13	 (-0.09,0.34)	 0.13	 (-0.09,0.34)	 0.13	 (-0.09,0.34)
Chondroitin vs Placebo	 -0.01	 (-0.15,0.13)	 -0.01	 (-0.15,0.13)	 -0.01	 (-0.15,0.13)
Glucosamine+Chondroitin vs Celecoxib	 0.10	 (-0.05,0.26)	 0.10	 (-0.05,0.26)	 0.10	 (-0.05,0.26)
Glucosamine+Chondroitin vs Acetaminophen	 -0.04	 (-0.26,0.18)	 -0.04	 (-0.26,0.18)	 -0.04	 (-0.26,0.18)
Glucosamine+Chondroitin vs Placebo	 -0.18	 (-0.33,-0.02)	 -0.18	 (-0.33,-0.02)	 -0.18	 (-0.33,-0.02)
Celecoxib vs Acetaminophen	 -0.14	 (-0.32,0.02)	 -0.14	 (-0.32,0.02)	 -0.14	 (-0.32,0.02)
Celecoxib vs Placebo	 -0.28	 (-0.35,-0.21)	 -0.28	 (-0.35,-0.21)	 -0.28	 (-0.35,-0.21)
Acetaminophen vs Placebo	 -0.14	 (-0.30,0.03)	 -0.14	 (-0.30,0.03)	 -0.14	 (-0.30,0.03)

Data was pooled as the standard mean difference (SMD) and its related 95% CI (credibility interval).

Table S7. The rank of the competing treatments.

Intervention	 SUCRA(95%CI)

	 Pain	 Function	 Stiffness

Glucosamine 	 0.35	 (0.20, 0.80)	 0.44	 (0.20, 0.80)	 0.82	 (0.40, 1.00)
Chondroitin	 0.64	 (0.20, 1.00)	 0.62	 (0.20, 1.00)	 0.31	 (0.00, 1.00)
Glucosamine+Chondroitin	 0.67	 (0.20, 1.00)	 0.65	 (0.20, 1.00)	 0.58	 (0.00, 1.00)
Celecoxib	 0.96	 (0.80, 1.00)	 0.96	 (0.20, 1.00)	 0.73	 (0.40, 1.00)
Acetaminophen	 0.38	 (0.20, 0.80)	 0.33	 (0.00, 0.80)	 0.37	 (0.00, 1.00)
Placebo	 0.00	 (0.00, 0.00)	 0.01	 (0.00, 0.20)	 0.20	 (0.00, 0.60)

SUCRA: Surface under the cumulative ranking curve. 
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Supplementary File 2

Fig. S1. Summary of the study search and selection.
RCT: Randomised controlled trial.

Fig. S2. Network of treatment comparisons in-
cluded in the analysis for function.

Fig. S3. Network of treatment comparisons in-
cluded in the analysis for stiffness.

Fig. S4. Network of treatment comparisons in-
cluded in the analysis for adverse effects.
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Fig. S5. Comparison adjusted funnel plot for the 
outcome pain.
1: Glucosamine; 2: Chondroitin; 3: Combination 
of glucosamine and chondroitin; 4: Celecoxib; 
5: Acetaminophen; 6: Placebo.

Fig. S6. Comparison adjusted funnel plot for the 
outcome function
1: Glucosamine; 2: Chondroitin; 3: Combination 
of glucosamine and chondroitin; 4: Celecoxib; 
5: Acetaminophen; 6: Placebo.

Fig. S7. Comparison adjusted funnel plot for the 
outcome stiffness.
1: Glucosamine; 2: Chondroitin; 3: Combination 
of glucosamine and chondroitin; 4: Celecoxib; 
5: Acetaminophen; 6: Placebo.
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Fig. S8. Inconsistency factors for the outcome 
pain.
1: Glucosamine; 2: Chondroitin; 3: Combination 
of glucosamine and chondroitin; 4: Celecoxib; 
5: Acetaminophen; 6: Placebo.

Fig. S9. Inconsistency factors for the outcome 
function. 
1: Glucosamine; 2: Chondroitin; 3: Combination 
of glucosamine and chondroitin; 4: Celecoxib; 
5: Acetaminophen; 6: Placebo.

Fig. S10. Inconsistency factors for the outcome 
stiffness.
1: Glucosamine; 2: Chondroitin; 3: Combination 
of glucosamine and chondroitin; 4: Celecoxib; 
5: Acetaminophen; 6: Placebo.
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Fig. S11. Posterior density for the outcome pain.
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Fig. S12. Traditional meta-analysis results for pain.
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Fig. S13. Traditional meta-analysis results for function
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Fig. S14. Traditional meta-analysis results for stiffness.


