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• High scores on two personality traits: 
• Negative affectivity (NA)
• Social inhibition (SI)

• The DS14 questionnaire measures NA and SI 
• 14 items on 0-4 Likert scale 
• Example (NA): I often take a gloomy view of things
• Example (SI): I would rather keep other people at a distance

Type D personality1
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• Related to various medical and psychosocial outcomes

• Risk factor for adverse events in cardiovascular disease
• Early studies showed large effects
• More recent work did not replicate some findings 
• Meta-analysis: Type D as risk factor in CAD, but not CHF (Grande et al., 2012)
• Moderating role of age and type of endpoint (Kupper & Denollet, 2018)
• The importance of the Type D operationalization (Smith, 2011)

Type D personality1

Grande, G., Romppel, M., & Barth, J. (2012). Association between type D personality and prognosis in patients with cardiovascular diseases: a systematic review and meta-analysis. Annals of behavioral medicine, 43(3)
Kupper, N., & Denollet, J. (2016). Explaining heterogeneity in the predictive value of Type D personality for cardiac events and mortality. International journal of cardiology, 224.
Smith, T. W. (2011). Toward a more systematic, cumulative, and applicable science of personality and health: lessons from type D personality. Psychosomatic medicine, 73(7)
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How to estimate 
Type D effects?2



Example data: NA & SI sum scores



Cut-off score: 10 or higher



2-group method

Type D 
No Type D 



4-group method

Type D 
NA- SI- 
NA- SI+ 
NA+ SI- 

No Type D 



Continuous method

NA 
SI 

NA * SI (Type D) 
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False positive Type D effects for 2-group & 4-group methods: 
• If only NA or SI was related to an outcome
• Then these methods often indicated Type D effects
• Continuous method did not show this bias 

Data simulation studies
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Does this bias affect the Type D literature?

Of all reviewed studies with a significant 2-group Type D effect:
• 37% showed a Type D effect based on continuous method 
• 63% did not show a Type D effect!
• 48% merely showed an effect of NA or SI 
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False positive Type D effects for continuous methods: 
• If only NA or SI is quadratically related to an outcome
• And if the quadratic effects are not modeled
• Then false positive NA*SI interactions can occur 

Even the continuous method can be biased!

Lodder, P., Denollet, J., Emons, W. H., Nefs, G., Pouwer, F., Speight, J., & Wicherts, J. M. (2019). Modeling interactions between latent variables in 
research on Type D personality: A Monte Carlo simulation and clinical study of depression and anxiety. Multivariate behavioral research, 54(5), 637-665.



15

• Observation 1: Major discrepancy in conclusions 2-group vs continuous method
• Observation 2: Most published studies used the 2-group method
• Observation 3: Earlier meta-analyses were based on the on 2-group method

• Problem? These studies cannot distinguish Type D from NA or SI effects
• Solution? Re-analysis of earlier literature with continuous method
• How? Individual patient data meta-analysis

Reconsidering the Type D literature
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Individual patient data 
meta-analysis3
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Inclusion criteria
• Prospective cohort studies (1995-2020)
• Cardiovascular disease patient populations:

• Coronary artery disease
• Heart failure
• Ventricular arrhythmia 

• Self report measurements of NA and SI
• At least one type of adverse event recorded during follow-up 

• All-cause mortality
• Cardiac mortality
• Myocardial infarction
• Coronary artery bypass grafting (CABG)
• Percutaneous coronary intervention (PCI)

MACE
Any adverse event
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Flowchart
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Study characteristics

47 62.6 75.8%Overall 10759



Location of included studies

20Find more maps at slidescarnival.com/extra-free-resources-icons-and-maps

https://www.slidescarnival.com/extra-free-resources-icons-and-maps/?utm_source=template
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Study characteristics

NA

SI
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Statistical analysis
• Bayesian multilevel multivariable logistic regression

• Bayesian: bayes factors express evidence in favor of null/alternative hypothesis
• Multilevel: separating between/within-study variance 
• Multivariable: all continuous Type D effects adjusted for age and sex
• Logistic regression: no time to-event data available

• Additional analyses
• Do age and sex moderate the Type D effect?
• Separate models for CAD or HF patients only
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Odds ratio estimates

For bold faced cells the 95% Bayesian credible interval excludes an odds ratio of one

23

 (Type D)



Bayes factors

BF = Bayes factor; CABG = coronary artery bypass grafting; CAD = coronary artery disease; HF = heart failure; MACE = major adverse cardiac event; PCI = percutaneous coronary intervention
* Empty cells indicate that insufficient data was available to estimate the Type D effect on a particular endpoint for this patient sample 

24Kass, R. E., & Raftery, A. E. (1995). Bayes factors. 
Journal of the american statistical association, 90(430)
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Type D personality effects
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Do age and sex moderate the Type D effect?

CABG = coronary artery bypass grafting; MACE = major adverse cardiac event; OR = Odds ratio; PCI = percutaneous coronary intervention
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Limitations & future research4
• Limitations

• 7 of 25 (28%) eligible studies did not participate 
• No unpublished studies included
• No clinical covariates

• Future research
• More individual patient data meta-analyses
• Study underlying biological mechanism 
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Conclusion5
• Type D predicts MACE & any adverse event 

in coronary artery disease patients

• NA (and not Type D) predicts all-cause & 
cardiac mortality 

• No Type D effect in heart failure patients
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THANKS!
Any questions?
You can contact me at:

• p.lodder@uvt.nl
• www.paultwin.com
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Two-step individual patient data meta-analysis



35

Main effects and Interaction effects of NA and SI subtraits
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Interaction effects between individual NA & SI items


