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Big Five Validity and Publication Bias: Conscientiousness Worse than Assumed  

ABSTRACT 

The Big Five validity data from Hurtz and Donovan (2000) were analyzed to assess the presence and 

extent of publication bias. Evidence consistent with an inference of publication bias was found for 

conscientiousness, but not necessarily for the other Big Five traits.  

 

 

 

Personality employment selection tests are popular, in part because of the general acceptance of 

the Big Five personality traits (e.g., Barrick & Mount, 1991; Borman et al., 2003; Hogan, 1991; Sackett & 

Lievens, 2008). Despite the popularity of the Big Five, the relatively weak predictive validity of 

personality tests remains a major concern (e.g., Hough, 1998; Hough & Oswald, 2000; Morgeson et al., 

2007a, b; Murphy & Dzieweczynski, 2005). We share this concern and evaluate if the validity of the Big 

Five traits, although relatively low to begin with (relative to other predictors such as cognitive ability; 

Schmidt & Hunter, 1998), is actually overestimated due to publication bias. We use newly developed 

meta-analytic techniques and publication bias methods in our analyses, thereby extending prior efforts 

(e.g., McDaniel, Hurtz, & Donovan, 2006a). We know of no study that has examined publication bias in 

the validity of personality tests in this detailed and rigorous manner.  

 

What is publication bias? 

Publication bias exists when studies available to reviewers are unrepresentative such that they 

yield systematically different results from the population of all studies (Rothstein, Sutton, & Borenstein, 

2005a). Publication bias presents a great threat to the validity of meta-analytic results (Rothstein et al., 

2005a), which is one of our most valuable tools for advancing evidence-based practice (Briner & 

Rousseau, in press; Huy, Oh, Shaffer, & Schmidt, 2007). 

A typical publication bias finding is that studies with small samples and statistically insignificant 

results may be missing (i.e., “suppressed”) from the readily available literature (Dickerson, 2005; 

McDaniel, Rothstein, & Whetzel, 2006b). The editorial review process is one of the causes of study 

suppression and thus publication bias (e.g., rejection of studies, elimination of tangential results prior to 

publishing). Yet, evidence across literature areas suggests that researchers of primary studies are the 

principal cause of publication bias because a majority of unpublished studies are never submitted 

(Dickerson, 2005) or results in published studies are not fully reported (e.g., specific outcomes or sub-

groups are not reported; Sutton & Pigott, 2005). Under either scenario (e.g., review process or researcher 

decisions), studies are not published or their results are not fully reported. Publication bias can also occur 

if meta-analytic researchers are unable to locate studies in the grey literature (e.g., dissertations, 

conference papers, government documents, organizational reports, books, etc.), which can be particularly 

difficult and time-consuming to locate (Hopewell, Clarke, & Mallett, 2005).  

In addition, the slow dissemination of research results through published sources can manifest 

itself in a time-lag bias if the time to publication is shorter for studies with large samples and statistically 

significant effects than for studies with small samples and statistically insignificant effects (Ioannidis, 

1998, 2005; Stern & Simes, 1997; Trikalinos & Ioannidis, 2005). The time-lag bias could also be due to 

the Proteus effect, which describes situations when studies with large effects are published earlier because 

they are more dramatic and interesting (Ioannidis, 2005; Trikalinos & Ioannidis, 2005). In either situation, 

it is proposed that earlier effect sizes (e.g., correlation coefficients between two constructs of interest) are 

larger than effect sizes between the same constructs obtained in later time periods (Ioannidis, 2005; 

Trikalinos & Ioannidis, 2005). 

 

The current study 

The goal of the current study is to re-examine the Hurtz and Donovan (2000) meta-analysis of the 

Big Five personality traits as predictors of job performance using new meta-analytic techniques and 
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publication bias methods. Although publication bias could exist in all Big Five traits, we expect it to 

affect conscientiousness more than the other traits. First, as conscientiousness has demonstrated stronger 

validity than the other Big Five traits, we should be more likely to see published studies that focus 

primarily on the validity of conscientiousness. We suggest that such studies would be under greater 

pressure to demonstrate a strong validity than studies that include all Big Five traits. Thus, due to 

editorial-, reviewer-, and author-related reasons, studies with small magnitude correlations for 

conscientiousness may never get disseminated and published. Second, validity estimates for emotional 

stability, agreeableness, extraversion, and openness to experience are substantially smaller than for 

conscientiousness. Small coefficients leave little room to be explained by publication bias, even if bias is 

present.  

 

Method 

Data source 

The data from Hurtz and Donovan (2000) were obtained from the authors. Although we use 

identical data, there are differences between the published Hurtz and Donovan (2000) study and ours. 

Whereas Hurtz and Donovan (2000) reported sub-group mean validities for four job families (sales, 

customer service, managers, and skilled and semiskilled employees), we perform separate analyses for 

three of these four sub-groups as the number of samples (i.e., correlations) for the managerial job family 

is only four, limiting the credibility of the publication bias analyses. We also perform an additional sub-

group analysis for a combined sales/customer service job family. Given the content-related similarity of 

work between sales and customer service jobs as well as in the validity coefficients for conscientiousness 

(mean observed correlations: .18 and .17, estimated population means: .29 and .27, respectively), we 

combined these two job families for an additional analysis. Hurtz and Donovan excluded five samples 

(N=889) from their sub-group analyses as they could not be classified as sales or customer service. Yet, it 

is possible to classify them as sales/customer service. This gives us an additional five samples for the 

combined sales/customer service job family and thus more statistical power to detect the potential 

presence of publication bias (the power of some methods to detect publication bias is very low with small 

numbers of samples; Borenstein, Hedges, Higgins, & Rothstein, 2009; Rothstein et al. 2005b). 

 

Analysis approach 

Meta-analytic approach and imputations. To address statistical artifacts, we performed a 

psychometric meta-analysis and examined the presence of publication bias in the correlations corrected 

for measurement error as well as indirect range restriction (Hunter & Schmidt, 2004; Hunter, Schmidt, & 

Le, 2006). To calculate estimated population correlations for each observed correlation, one needs 

reliabilities for the personality and job performance criterion as well as information on range restriction. 

Our estimated population correlations reported in this study do not incorporate the correction of the 

coefficients for measurement error in the personality test. This is because the personality test, when used 

operationally, contains measurement error. However, the reliability of the personality test is needed to 

correct for indirect range restriction (Hunter & Schmidt, 2004; Hunter et al., 2006). The most appropriate 

reliability measure for supervisor ratings of job performance is inter-rater reliability (Ones, Viswesvaran, 

& Schmidt, 2008; Schmidt & Hunter, 1996). Therefore, we imputed the true estimated inter-rater 

reliability of supervisory ratings of overall job performance (.52) derived by Viswesvaran, Ones, and 

Schmidt (1996) when no inter-rater reliability estimate was provided.  

All analyses of observed and individually corrected correlations were conducted using the CMA 

software (Borenstein, Hedges, Higgins, & Rothstein, 2005) because there is no software in the 

psychometric meta-analysis tradition that conducts all the publication bias analyses used in this study. 

Although the observed correlations were individually corrected for measurement error and indirect range 

restriction consistent with current practice in psychometric meta-analysis (Hunter & Schmidt, 2004; 

Hunter et al., 2006), the meta-analyses conducted in CMA differ in small ways from meta-analyses 
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usuing psychometric meta-analysis software (e.g., Schmidt & Le, 2005).
1
 We demonstrate the small 

impact of these differences when comparing the mean observed correlations as reported by Hurtz and 

Donovan (2000) with those reported in this paper. The estimated population correlations in the Hurtz and 

Donovan results and the present results are not comparable because the orginal paper corrected the data 

for direct range restriction. The current paper uses the more appropriate indirect range restriction 

corrections (Hunter et al., 2006; methods for correcting for indirect range restriction were not available at 

the time of the original Hurtz and Donovan study). Also, Hurtz and Donovan used artifact distribution 

meta-analyses and our analyses employ individually corrected correlations (the findings of the artifact 

distribution approach and the individual correction of correlations result in the same conclusions; Hunter 

& Schmidt, 2004). 

Methods to assess publication bias. To assess the presence of publication bias, we used five 

approaches, which are more suited to detect publication bias than commonly used methods (Becker, 2005; 

Borenstein et al., 2009; Hopewell et al., 2005; McDaniel et al., 2006b; Rothstein et al., 2005b): (a) visual 

examination of the funnel plot; (b) a trim and fill analysis consistent with the most established approach 

(Moreno et al., 2009; Sutton, 2005; Terrin, Schmid, Lau, & Olkin, 2003); (c) a cumulative meta-analysis 

with effect sizes sorted by precision from high to low; (d) Egger’s regression interception; and (e) Begg 

and Mazumdar’s rank correlation test. A review of these methodologies is beyond the scope of this paper 

(for detailed reviews see McDaniel, 2009; McDaniel et al., 2006b; Rothstein et al., 2005b). To the extent 

that the results are consistent across multiple publication bias methods, our conclusions are more credible. 

 

Results 

Conscientiousness 

Observed correlations.  Table 1 and Figures 1 and 2 display the results of our analyses. From 

Table 1, it can be seen that the observed mean for all job families and conscientiousness (45 samples) is 

.15. A trim and fill analysis of the observed correlations shows that six imputed correlations are needed in 

order to achieve symmetry in the funnel plot. The amount of imputed correlations indicates asymmetry in 

the funnel plot, indicative of publication bias (Sterne, Gavaghan, & Egger, 2005). The mean of the 

observed correlations combined with the six imputed correlations resulted in a mean of .12. We refer to 

this mean (adj.  ̅   ) as “the trim and fill adjusted mean observed correlation.” Duval (2005) argued that a 

comparison of the mean observed correlation with the trim and fill adjusted mean observed correlation 

can help inform inferences concerning the presence of publication bias. The difference in observed means 

(.15 vs. .12), a difference of 20%, is relatively large and consistent with an inference of publication bias. 

Yet, the magnitude of the difference is only .03.  

Based on the trim and fill analysis of conscientiousness for all job families combined, we 

conclude that there is evidence of publication bias, but the effect of this bias is relatively unimportant as a 

difference of .03 would probably not have much influence on decisions regarding the use of the 

conscientiousness measure. Begg and Mazumdar’s rank correlation test (=.00, p=.50; see Table 1) and 

Egger’s test of the intercept (Egger’s test; .86, p=.13) are not statistically significant and thus inconclusive 

(insignificant results should not be seen as evidence for the absence of publication bias; Borenstein et al., 

2009; Rothstein et al., 2005b). The forest plot from the cumulative meta-analysis (available from the first 

                                                 
1 We used CMA (Borenstein et al., 2005, 2009) to perform our analyses, partially because there is no other meta-analytic 

software that conducts all the publication bias analyses used in this study. CMA differs in two aspects when compared to other 

psychometric meta-analysis software (Schmidt & Le, 2005). First, CMA weights correlations differently. For random-effects 

models, CMA adjusts this weight by taking into account the variance that is not attributable to sampling error. By contrast, 

psychometric meta-analysis (Schmidt & Le, 2005) always uses random-effects models in which sample size is used as the study 

weight in a bare bones analysis (i.e., random sampling error is the only artifact considered). Due to CMA’s weights for random-

effects models, effects from larger sample size studies are given less relative weight when compared to psychometric meta-

analysis random-effects models. Yet, the correlations between these two weights are typically high and this was true in our study. 

The second difference between CMA and psychometric meta-analysis is that the latter conducts analyses of correlations while 

CMA converts the correlations into the Fisher z metric, conducts the analyses with the Fisher z, and converts the results back into 

correlations. The potential difference in results between both methods is typically minimal. These differences do not affect the 

conclusions concerning our publication bias results.  



PUBLICATION BIAS AND VALIDITY OF THE BIG FIVE 5 

author) shows limited indication of drift. In summary, we conclude that publication bias of the observed 

correlations, for data on all job families combined, shows little evidence of publication bias.  
 

------------------------------------------- 

Insert Table 1 and Figures 1 and 2 about here 

-------------------------------------------  
 

The results are similar for conscientiousness and the other job families in that there is fairly 

limited support for the presence of publication bias (see Table 1). 

Population correlations.  The analyses using observed correlations implicitly assume that all 

observed variance is solely due to sampling error and can yield incorrect conclusions when this 

assumption is violated (Duval, 2005; Terrin et al., 2003). Often, this assumption is doubtful, and it is 

likely that the Hurtz and Donovan (2000) data are heterogeneous. Three sources of heterogeneity are 

differences across samples in measurement error in the conscientiousness measures, measurement error in 

job performance, and range restriction. We did not correct for measurement error in the conscientiousness 

measures because an employment test has measurement error when operationally used. Yet, as discussed 

earlier, we did correct for measurement error in the criterion and indirect range restriction.  

For conscientiousness across job families, the estimated population mean is .29 (see Table 1). 

This mean is higher than the population mean of .22 reported by Hurtz and Donovan (2000). This 

difference is primarily due to Hurtz and Donovan using corrections for direct range restriction and the 

current study using indirect range restriction corrections (Hunter et al., 2006). The trim and fill analysis 

suggests that 15 correlation coefficients are needed to be imputed in order to achieve symmetry (see 

Figure 1, panel a), indicative of publication bias (Sterne et al., 2005). The imputations lead to a trim and 

fill adjusted estimated population correlation of .16. The difference of .13 (a 45% difference) is judged 

substantial and is consistent with an inference of publication bias such that lower magnitude correlations 

are missing from the published literature. Begg and Mazumdar’s rank correlation test (=.27, p<.01) and 

Egger’s test of the intercept (1.65, p<.001) support this conclusion.  

The cumulative meta-analysis by precision also indicates the presence of publication bias (see 

Figure 2, panel a). The cumulative point estimate of the first five samples is .12 (cumulative N=2,367). As 

less precise studies (i.e., samples with larger standard errors) are added, the cumulative estimated 

population mean drifts to the right side. At 51% of k, the estimate increases to .26 (cumulative N=5,848, 

72% of N, cumulative k=23). By the time all data are included, the point estimate drifts further right to .29 

(N=8,083; k=45). The overall drift from .12 (29% of N, 11% of k) to .29 (100% of N, 100% of k) is quite 

dramatic (.17; a 58% difference). In summary, we conclude that the conscientiousness validity literature 

reviewed by Hurtz and Donovan has publication bias that substantially overestimates the estimated 

population mean. That is, the validity of conscientious is likely to be substantially lower than has been 

previously asserted.  

Another potential source of heterogeneity in our data is moderators. Hurtz and Donovan (2000) 

examined job family as a moderator. We re-analyzed the job family data to evaluate the extent to which 

their findings were potentially distorted by publication bias. The results (see Table 1, Figures 1 and 2) are 

very similar, with the potential exception of the skilled and semiskilled job family. Thus, for all job 

families, except the skilled and semiskilled one, there appears to be publication bias in the data when 

using the estimated population correlations; small magnitude correlations seem to be missing from our 

literature. 

Time-lag bias.  Given these results, we investigated whether the time-lag bias, including the 

Proteus effect (Ioannidis, 1998; Sterne, Gavaghan, & Egger, 2000; Trikalinos & Ioannidis, 2005), is a 

potential cause for the publication bias in conscientiousness. To assess this possibility, we ran additional 

cumulative meta-analyses. In these analyses, we sorted the samples by year of publication (Lau & 

Antman, 1992; Lau, Schmid, & Chalmers, 1995). Evidence of a time-lag bias exists if the cumulative 

means in the forest plot drift to the negative side (i.e., left-hand side), indicating that the more recent 

effect sizes added to the analysis are smaller in magnitude. Consistent with the time-lag effect, the forest 

plots (available from the first author) for all distributions (i.e., all job families, sales/customer service, 
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sales, customer service, and skilled and semiskilled) show a moderate to severe left-hand drift of the 

cumulative point estimate (i.e., the cumulative estimated population mean). We thus conclude that the 

time-lag-bias, including the Proteus effect, is a likely cause for the publication bias in conscientiousness.  

 

The other Big Five traits 

The results for the other Big Five personality traits show less evidence of publication bias.  

 

Discussion 

This study was designed to assess whether the literature on the relation between the Big Five 

personality traits and job performance is affected by publication bias. Overall, our results displayed in 

Table 1 indicate that the observed validities for the Big Five traits are relatively small with only 

conscientiousness typically exceeding .10. Similarly, Hurtz and Donovan (2000) noted that the validity 

evidence even for conscientiousness “is not as impressive as one would expect, given the recent 

enthusiasm surrounding its use as a predictor of job performance” (p. 876). Our findings exacerbate this 

conclusion by indicating that some of Hurtz and Donovan’s (2000) observed and population mean 

validity estimates for the Big Five personality traits have been affected by publication bias. Of particular 

concern are our results regarding conscientiousness as the bias appears to be fairly severe and present for 

each job family; the estimated population means were overestimated by between .11 and .18 (by between 

38 and 55%). Our initial argument that conscientiousness is more likely to suffer from publication bias 

than the other Big Five personality traits was thus supported. Additional analyses led us to the conclusion 

that the time-lag bias is most likely a cause of the publication bias in conscientiousness. We thus echo and 

extend previous cautions regarding the usage of Big Five-based selection tests (e.g., Morgeson et al., 

2007a, b; Murphy & Dzieweczynski, 2005). 

The differences in results for the observed correlations and population correlation estimates are 

likely due to differences across studies in artifacts (i.e., measurement error and range restriction; 

Ioannidis, 2005). Such differences distort publication bias analyses as they implicitly assume that the 

observed variance is due to sampling error. When using observed correlations, this assumption is likely to 

be violated, yielding incorrect results (Duval, 2005; Terrin et al., 2003). Thus, using the estimated 

population correlations (i.e., reducing the heterogeneity between samples) should increase the accuracy of 

publication bias methods (Duval, 2005; Rothstein et al., 2005b; Terrin et al., 2003). As corrections for 

indirect range restrictions have the potential to remove a significant amount of between sample 

heterogeneity (Hunter et al., 2006; Schmidt, Oh, & Le, 2006), it is thus not surprising that we observed 

differences between uncorrected (i.e., observed) and corrected (i.e., estimated population) correlations. In 

addition, corrections for indirect range restriction tend to lead to substantially larger population estimates 

(Hunter et al., 2006), reinforcing our initial explanation related to the magnitude of the validity estimates 

(i.e., small coefficients, coefficients that do not deviate far from zero, leave little potential to explain a 

possible bias, even if present). Taken together, the difference in publication bias conclusions between the 

observed and the estimated population correlations can, quite reasonably, be attributed to the removal of 

artifactual variance.  

Given our results, we echo McDaniel et al.’s (2006b) call to re-examine past meta-analytic efforts 

for the possibility of publication bias. As we have shown, recent methodological advances allow for a 

rigorous assessment of publication bias that goes beyond traditionally used procedures and tests such as 

the problematic failsafe N analysis (Becker, 2005; Borenstein et al., 2009; Rothstein et al., 2005b). As 

meta-analytic reviews may hold the most promise in bridging the gap between research and practice by 

providing practitioners with a review of research findings (Briner & Rousseau, in press; Huy et al., 2007), 

the results and conclusions of these quantitative reviews need to be as sound and error-free as possible. 

Advocating the use of a specific selection test or any other management practice based on potentially 

erroneous results has the potential to widen the often lamented gap between research and practice (e.g., 

Briner & Rousseau, in press; Rousseau, 2006; Rynes, Colbert, & Brown, 2002). Thus, publication bias 

analysis should become a requirement in future meta-analytic efforts in the organizational sciences, just 

as they are in medicine (Dickerson, 2005) and certain areas of psychology (Cooper, 2003).   
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Table 1: Meta-analytically derived validity coefficients and publication bias analysis 

 

 Observed distribution  Population distribution  

  
T&F 

distribution 

B&M’s 

test 

Egger’s 

test 

 
 

T&F 

distribution 

B&M’s 

test 

Egger’s   

test 

Distribution N k  ̅    ic adj.  ̅     (p-value) int (p-value)   ̂̅ ic adj.  ̂̅  (p-value) int (p-value) 

Conscientiousness 

All job families 8,083 45 .15 (.14) 6 .12 .00 (.50)  .86 (.13)  .29 (.22) 15 .16  .27 (<.01)  1.65 (<.001) 

Sales/customer service 4,107 27 .18 (n/a) 3 .16 .12 (.19)  1.10 (.17)  .36 (n/a) 10 .23  .35 (<.01)  2.18 (<.001) 

Sales 1,326 10 .18 (.18) 3 .13 .11 (.33)  2.38 (.15)  .32 (.29) 5 .14  .60 (<.01)  2.74 (<.001) 

Customer service 1,892 12 .18 (.17) 4 .13 .21 (.18)  3.45 (.03)  .48 (.27) 5 .30  .42  (.03)  2.67 (<.001) 

Skilled and semiskilled 3,481 14 .11 (.10) 1 .09 -.05 (.39)  .20 (.44)  .20 (.17) 4 .09  .07  (.35)  1.00  (.15) 

Emotional Stability 

All job families 5,671 37 .09 (.09) 2 .08 -.08 (.25)  .21 (.38)  .14 (.14) 4 .13  .06 (.29)  .48  (.16) 

Sales/customer service 3,302 22 .11 (n/a) 1 .10 .05 (.37)  .40 (.32)  .15 (n/a) 4 .13  .13 (.19)  .97 (.07) 

Sales 799 7 .09 (.09) 0 .09 -.48 (.07) -3.10 (.13)  .13 (.15) 0 .13  .05 (.44)  -.27  (.43) 

Customer service 1,614 10 .08 (.08) 3 .06 .44 (.04)  2.09 (.04)  .11 (.13) 3 .08  .47 (.03)  1.57  (.03) 

Skilled and semiskilled 1,874 11 .06 (.06) 0 .06 -.24 (.16)  -.29 (.42)  .12 (.09) 1 .10  -.27 (.12)  .00  (.50) 

Agreeableness 

All job families 6,447 40 .07 (.07) 0 .07 .02 (.42)  .08 (.47)  .10 (.13) 12 .04  .24 (.02)  1.05  (<.01) 

Sales/customer service 3,567 24 .09 (n/a) 0 .09 .05 (.35)  -.43 (.35)  .14 (n/a) 10 .04  .34 (.01)  1.52 (<.01) 

Sales 959 8 .04 (.03) 3 -.02 .25 (.19)  2.12 (.23)  .03 (.06) 3 -.02  .57 (.02)  4.77  (.03) 

Customer service 1,719 11 .11 (.11) 1 .11 .29 (.10)  .35 (.37)  .32 (.19) 3 .29  .34 (.07)  2.67  (.13) 

Skilled and semiskilled 2,385 12 .07 (.06) 0 .07 .03 (.45)  .59 (.33)  .09 (.11) 2 .05  .15 (.25)  .80  (.17) 

Extraversion 

All job families 6,453 39 .07 (.06) 3 .05 -.01 (.46)  .63 (.21)  .10 (.10) 11 .02  .02 (.42)  1.20  (<.01) 

Sales/customer service 3,573 23 .10 (n/a) 0 .10 -.09 (.26)  -.70 (.28)  .14 (n/a) 1 .14  .09 (.27)  .27 (.38) 

Sales 1,044 8 .09 (.10) 0 .09 -.25 (.19) -4.35 (.15)  .11 (.16) 0 .11  .35 (.11)  2.40  (.15) 

Customer service 1,640 10 .07 (.07) 0 .07 -.04 (.43)  -.60 (.38)  .11 (.11) 0 .11  -.07 (.39)  -.31  (.41) 

Skilled and semiskilled 2,385 12 .01 (.00) 0 .01 .03 (.45)  .76 (.25)  .01 (.01) 2 -.02  .15 (.25)  .79  (.10) 
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 Observed distribution  Population distribution  

  
T&F 

distribution 

B&M’s 

test 

Egger’s 

test 

 
 

T&F 

distribution 

B&M’s 

test 

Egger’s   

test 

Distribution N k  ̅    ic adj.  ̅     (p-value) int (p-value)   ̂̅ ic adj.  ̂̅  (p-value) int (p-value) 

Openness to Experience 

All job families 5,525 35 .04 (.04) 5 .02 .01 (.47)  .26 (.37)  .06 (.07) 8 .01  .11 (.19)  .71 (.03) 

Sales/customer service 3,156 20 .08 (n/a) 4 .06 .18 (.13)  .93 (.18)  .11 (n/a) 7 .06  .32 (.03)  1.70 (.02) 

Sales 732 6 .04 (.03) 1 .00 .40 (.13)  7.03 (.07)  .05 (.04) 3 -.07  .47 (.09)  6.40  (.01) 

Customer service 1,535 9 .10 (.10) 2 .09 .25 (.17)  1.39 (.14)  .14 (.17) 3 .11  .33 (.11)  1.50  (.05) 

Skilled and semiskilled 1,874 11 -.01 (-.01) 1 -.02 -.16 (.24)  .70 (.32)  -.01 (-.02) 1 -.02 -.05  (.41)  -.06  (.45) 

 
N = total sample size summed across samples; k = number of samples (i.e., number of correlation coefficients);  ̅    = weighted mean observed correlation; ic = 

number of trim and fill imputed correlations; adj. ); adj.  ̅    = trim and fill adjusted observed mean (the weighted mean of the distribution of the combined 

observed correlations and the imputed correlations);  = Kendall’s tau from Begg and Mazumdar’s rank correlation test; int = intercept from Egger’s test of the 

intercept; p-value = 1-tailed p-value for Begg and Mazumdar’s rank correlation test (B&M’s test) and/or Egger’s test of the intercept (Egger’s test);  ̂̅ = estimated 

population mean; adj.  ̂̅ = trim and fill adjusted estimated population mean. 
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Figure 1: Conscientiousness: Funnel plots of the estimated population correlation 
a
 

 
(a) All job families 

 

(b) Sales and customer service 

 

 
 

 
 

 

(c) Sales 

 

 

(d) Customer service 

 

 

(e) Skilled and semiskilled 

   
 
a
 Imputed correlations are indicated in black. 
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Figure 2: Conscientiousness: Forest plots of the cumulative meta-analyses by precision for the estimated population correlations 
a
 

 

(a) All job families 

 

(b) Sales and customer service 

 

(c) Sales 
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