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Structure of session
1. Moving from pairwise to network meta-analysis

2. Complex interventions

3. Component network meta-analysis



Single - Independent studies 
A vs B

Study

Study

Study

Study

Study

Study

Study

Compare two groups

Intervention A Intervention B

Which is more effective/safe?



Plethora of clinical trials – possibly contradictory results
How to quantify all this information?
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Single - Independent studiesMeta-analysis

Statistical method for contrasting and 
combining results from different studies. 

Benefits

• Combine multiple sources of evidence

• Increased precision

• Resolve uncertainty when studies 
disagree

Network Meta-analysis



Network Meta-analysis

A+D

B
e.g., weight loss



Network Meta-analysis
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Benefits
• Increase precision: two sources of 

evidence (direct and indirect)

• Compare interventions that have 
never been compared before

• Rank interventions based on 
efficacy/safety

• Extension of meta-analysis 
• Compare multiple interventions



Network Meta-analysis
• ‘Complex’ or ‘Multicomponent ’ interventions

• Certain components (A–E)
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An intervention may consist of several (possibly interacting) components

Complex/Multicomponent interventions

Examples
• Psychological, behavioral and self-management interventions (SMIs)

Educating patients about the disease and focuses on changing behavioral patterns

Exercise + Medication + Environmental assessment and modifications
• Falls and Fractures

Seitidis G. et al. Graphical tools for visualizing the results of network meta-analysis of multicomponent interventions. Res Syn Meth. 2023; 14(3): 382-395. doi:10.1002/jrsm.1617

What are these components?
• Integral parts of the intervention
• Any intervention characteristics may impact on the intervention's effect.

– What  is the intervention (properties the intervention)
– How is it provided (mode of delivery: e.g., face-to-face, remotely, individually, or intensity)
– Who  provides the intervention (e.g., doctor, nurse, nutritionist)
– Where  is the intervention provided (e.g., hospital, home, other setting)
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Standard NMA vs Component NMA

Standard NMA Component NMA
‘Which interventions work?’ ‘Which components work?’
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Network meta-analysis
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Cannot analyze!

Intervention Effect
A+B+E d1

A+B+C+D d2

A+B+C d3

A+B d4

B+D d5

A+C d6

A+D d7

B d8

B+C d9

UC reference

‘Which interventions work?’



Component Network meta-analysis
Decomposition of multicomponent interventions 
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Intervention Effect
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‘Which components work?’



Component Network meta-analysis
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Decomposition of multicomponent interventions 
‘Which components work?’



Standard NMA vs Component NMA

Standard NMA

• Connected networks
• Compare any pair of interventions
• Two sources of evidence

› Direct
› Indirect

• Increase precision
• Ranking options

Component NMA

• (Dis)connected networks
• Compare any pair of interventions
• Two sources of evidence

› Direct
› Indirect

• More evidence
› More precise intervention effects
› More moderate effects 

• Effect of all combinations of components
• Intervention estimates are based

on the components estimates

‘Which interventions work?’ ‘Which components work?’



Additive and interaction models

• Additive model: 

• effect(A+C)=effect(A)+effect(C) or dA+C=dA+dC (additivity assumption)

• no interaction between components

• Interaction model: 

• Components may interact with each other

• effect(A+C)=effect(A)+effect(C)+interaction(A, C) or dA+C=dA+dC+dA+C

– antagonistically dA+C< 0
– synergistically dA+C > 0

Component Network meta-analysis



Sparse networks
• Sparse network of multicomponent interventions

– efficacy of interventions may be confounded with study characteristics

• 1 study-large effect
• Unclear if the efficacy is observed is due 

to study characteristics or intervention



Real data example

Network details: 
• 46 studies (43,811 participants) 
• 27 interventions
• 14 components+ Usual care (UC)

• Explored single, multiple and multifactorial interventions and their individual components
• Outcome: preventing fall-related fractures in community-dwelling persons, aged ≥65 years
• NMA and additive CNMA model 

Dautzenberg L et al. Interventions for preventing falls and fall-related fractures in community-dwelling older adults: A systematic review and network meta-analysis. J Am Geriatr Soc. 2021;69(10):2973-2984.
Tsokani S, Seitidis G, Mavridis D. Component network meta-analysis in a nutshell. BMJ  Evidence-Based Medicine 2023;28:183–186.



Component effects

Real data example



Component effects

Real data example

Component effects can be used to calculate the effect of any combination
• assist+envir+qualt+psych=0.51+0.17-0.31-0.31=0.06 



Component effects

Effect (assist + brisk) =?
a. 0.51
b. -0.13
c. 0.64
d. 0.38

Real data example



Component effects

Effect (assist + brisk) =?
a. 0.51
b. -0.13
c. 0.64
d. 0.38

Real data example



Interventions effects

Real data example

• CNMA more precise and moderate effect estimates
• qualt+brisk: compared in one study (114 participants)
• Component ‘social’
• Additivity assumption holds



Overall…

With CNMA…
• more precise intervention effects

- Use evidence from all studies that share the same components. 

• more moderate effects
- Not driven mainly by individual studies

• estimation of the effect of all combinations of component
- Even if not observed in included studies

• may reduce confounding in sparse networks
- Transitivity assumption may be threatened



However…
• Additivity assumption is strong!

– Biased estimates, if it doesn’t hold
– Statistical test, only for connected networks

• Interaction model relaxes the additivity assumption
– Challenging to define interaction terms

• Consistency cannot be assessed in CNMA

• Cannot test for small study effects using 
– Do it using the classical methods employed in NMA 

Overall…



Presenting results



How and when to apply?
• Multicomponent interventions

• Both Bayesian and frequentist framework

• NMA and CNMA are complimentary models

• Summary NMA effects

• Explore which components are observed in the most efficacious interventions

• Visualization tools-viscomp package
– Ways of visualizing NMA results consisting of interventions with multiple components
– E.g., Insights on how components are combined

Seitidis G et al. Graphical tools for visualizing the results of network meta-analysis of multicomponent interventions. Res Syn Meth. 2023; 14(3): 382-395. doi:10.1002/jrsm.1617



• Visualization tools-viscomp package
– Ways of visualizing NMA results consisting of 

interventions with multiple components
– E.g., Insights on how components are combined

Seitidis G et al. Graphical tools for visualizing the results of network meta-analysis of multicomponent interventions. Res Syn Meth. 2023; 14(3): 382-395. doi:10.1002/jrsm.1617

• Components cross-table: Explore number of arms that 
include a component or any pair of components
– Diagonal elements refer to components
– off-diagonal elements to components combinations. 
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Statistical test for additivity assumption
Rücker G, Petropoulou M, Schwarzer G. Network meta-analysis of multicomponent interventions. Biom J. 2020 
May;62(3):808-821. doi: 10.1002/bimj.201800167. Epub 2019 Apr 25. PMID: 31021449; PMCID: PMC7217213.

Data extraction for components
• Extract data as in standard NMA

• If available in the software used for analysis, employ a common separator for all combined treatments 
within the network. (e.g., in netmeta R-package, the default is the plus sign “+”; however, any other 
symbol can be used. In this way component matrix is automatically calculated).

• Create component matrix, using  dummy variables for components. See fictional example below for 
multicomponent interventions using 3 different components A,B,C. 

Treatment 1 
components

Treatment 2 
components

Treatment 3 
components

Study treat1 treat2 treat3 Tr1_A Tr1_B Tr1_C Tr2_A Tr2_B Tr2_C Tr3_A Tr3_B Tr3_C

1 A+B+C C 1 1 1 0 0 1

2 B A+B+C B+C 0 1 0 1 1 1 0 1 1
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