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• Ejec%on frac%on (EF) is used as a clinical indicator of cardiac 
func%on and has been associated with reduced execu%ve 
func%oning among heart failure (HF) pa%ents (2). 

• However, other HF studies have found no associa%on between EF 
and neurocogni%ve measures (7, 10). 

• This meta-analysis examines the rela%onship between EF and 
execu%ve func%oning using the Trail Making Test-B (TMT-B). 

Objective

Data Selection

• The TMT-B evidenced a statistically significant and medium effect size 
estimate (g = 0.568, p < 0.001). 

• The heterogeneity of TMT-B was not statistically significant. 

• The meta-regression analysis between EF and effect size was not 
statistically significant (Q=.434, df=1, p=.510). 

Data Synthesis

• TMT-B detects execuMve funcMoning deficits associated with heart failure. 

• A meta-regression did not reveal a significant relaMonship between EF and 
TMT-B. 

• It is likely that other factors moderated this relaMonship making it difficult 
to detect a relaMonship between these two variables in a diverse sample of 
studies.

Discussion

• Two researchers independently searched nine databases, extracted 
required data, and calculated effect sizes. 

• Inclusion criteria for articles: (a) adults diagnosed with HF, (b) matched 
control group on demographics (e.g. age), (c) standardized 
neuropsychological testing, and (d) data that allows for the calculation of 
effect size. 

• Exclusion criteria included: (a) comorbidity of HF with other types of major 
organ failure (i.e., lung or liver failure), (b) data that compared between 
different New York Heart Association (NYHA) classes of HF, or (c) not 
published or translated into English. 

• Once the required data were extracted, effect sizes were calculated. A total 
of eight articles (HF n= 592 and HC n = 268) were analyzed in this study.

Figure 1. Effect Size and Forest Plot
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Table 2. Meta-Regression Results of EF and Effect SizeTable 1. Study Characteristics of Articles

Study Name Outcome Statistics for Each Study

Hedge's g
Standard 

Error
Lower 
Limit

Upper 
Limit p-Value

Almeida and Tamai, 
2001 Trails B 0.642 0.234 0.183 1.101 0.006

Hoth et al., 2008 Trails B 0.704 0.259 0.197 1.211 0.007
Jung et al., 2017 Trails B 1.056 0.332 0.406 1.706 0.001
Nikendei et al., 2016 Trails B 0.628 0.294 0.052 1.205 0.033
Pressler et al., 2010 Trails B 0.555 0.142 0.275 0.834 0.000
Putzke et al., 2000 Trails B 0.545 0.201 0.151 0.939 0.007
Staniforth et al., 2001 Trails B 0.479 0.245 -0.002 0.96 0.051
Vogels et al., 2007 Trails B 0.334 0.200 -0.058 0.725 0.095

0.568 0.077 0.417 0.718 0.000

Primary Study Location Sample Size (n) Mean Age (SD)

Author Year Total HF Control HF Control

Almeida & Tamai 2001 Brazil 80 50 30 67.3(6.1) 76.7(7.7)

Hoth et al. 2008 USA 62 31 31 69.1(8.5) 68.9(8.5)

Jung et al. 2017 USA 40 20 20 59.5(12.8) 58.8(11.6)

Nikendai et al. 2016 Germany 47 24 23 70.4(11.6) 69.8(11.8)

Pressler et al. 2010 USA 312 249 63 62.9(14.6) 53.3(17.2)

Putzke et al. 2000 USA 113 75 38 50.4(11.1) 47.0(9.1)

Staniforth et al. 2001 UK 102 81 21 63.8(1.0) 66.0(1.4)

Vogels et al. 2007 Netherlands 104 62 42 69.2(9.2) 67.2(9.2)

Point 
Estimate

Standard 
Error Lower Limit Upper Limit Z-value p-Value

Slope 0.009 0.143 -0.019 0.037 0.658 0.510
Intercept 0.276 0.449 -0.604 1.156 0.613 0.539

Q df p-Value
Model 0.434 1.000 0.510
Residual 3.680 6.000 0.720
Total 4.115 7.000 0.776

Figure 2. Meta-Regression of EF and Effect Size


