http://econtent.hogrefe.com/doi/pdf/10.1027/1614-2241/a000107 - Jose Manuel Caperos <jcaperos@nebrija.es> - Wednesday, June 22, 2016 4:25:17 AM - |P Address:213.37.69.103

Original Article

by

Inconsistencies in Reported p-Values
in Spanish Journals of Psychology

The Case of Correlation Coefficients

José Manuel Caperos,' Ricardo Olmos,? and Antonio Pardo?

"Centro de Ciencias de la Salud San Rafael-Nebrija, Madrid, Spain
Universidad Auténoma de Madrid, Spain

Abstract: Correlation analysis is one of the most widely used methods to test hypotheses in social and health sciences; however, its use is not
completely error free. We have explored the frequency of inconsistencies between reported p-values and the associated test statistics in 186
papers published in four Spanish journals of psychology (1,950 correlation tests); we have also collected information about the use of one-
versus two-tailed tests in the presence of directional hypotheses, and about the use of some kind of adjustment to control Type | errors due to
simultaneous inference. Reported correlation tests (83.8%) are incomplete and 92.5% include an inexact p-value. Gross inconsistencies, which
are liable to alter the statistical conclusions, appear in 4% of the reviewed tests, and 26.9% of the inconsistencies found were large enough to
bias the results of a meta-analysis. The election of one-tailed tests and the use of adjustments to control the Type | error rate are negligible.
We therefore urge authors, reviewers, and editorial boards to pay particular attention to this in order to prevent inconsistencies in statistical

reports.
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The null hypothesis significance testing (NHST) has for dec-
ades and continues to be the most widespread method used
to analyze data in social and health sciences. The method is
applied in more than 95% of empirical papers published in
psychology journals (see Cumming et al., 2007).

Regardless of the controversy concerning the utility and
validity of NHST (a controversy that has accompanied this
analytical strategy since its inception; see Balluerka,
Gomez, & Hidalgo, 2005; Chow, 1996; Nikerson, 2000),
it is common to find errors in research reports which are
related to the way data are analyzed and interpreted
(Bakker & Wicherts, 2014; Curran-Everett, 2000; Jelici¢,
Phelps, & Lerner, 2009; Pardo, Garrido, Ruiz, & San
Martin, 2007; Rosnow & Rosenthal, 1989; Veldkamp,
Nuijjten, Dominguez-Alvarez, van Assen, & Wicherts,
2014). Furthermore, some reviews carried out in recent
years in different fields of knowledge have revealed the
presence of inconsistencies in the reported p-values (Bakker
& Wicherts, 2011; Berle & Starcevic, 2007; Caperos &
Pardo, 2013; Garcia-Berthou & Alcaraz, 2004).

The American Psychological Association (APA) recom-
mends including all data needed to assess the applied
statistics in reports and it specifically recommends describ-
ing the value of the test statistic, the degrees of freedom,
and the associated exact p-value (APA, 2010, p. 34). Several
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authors have questioned psychological research, emphasiz-
ing the importance of evaluating the quality of the studies
and research reports in this field (Bakker & Wicherts,
2011; Ioannidis, 2005; Pashler & Wagenmakers, 2012).
This work must be considered within regard to concerns
about the quality of research reports. Inconsistencies (or con-
gruency errors) occur when the reported p-value does not
correspond to the reported test statistic and its degrees of
freedom. Bakker and Wicherts (2011) found that inconsis-
tencies were quite common in international journals of psy-
chology: 18% of the reported statistical results were
inconsistent; and in approximately 1 out of 7 papers
reviewed, at least one conclusion appears to have been
unfounded on the basis of the results presented. Similar
results have been found in Spanish psychological journals
(Caperos & Pardo, 2013) and in medical journals (Berle &
Starcevic, 2007; Garcia-Berthou & Alcaraz, 2004). More
importantly, some of the inconsistencies detected require
a change in at least one conclusion after recalculating the
p-value: between 3% and 23% of papers (this result varies
with the study) include some of these gross inconsistencies
(Berle & Starcevic, 2007; Caperos & Pardo, 2013). Further-
more, it should be noted that these inconsistencies might
not only affect the particular studies’ conclusions, but also
the outcome of meta-analytic research that includes this
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information (Bakker & Wicherts, 2011; Caperos & Pardo,
2013).

While several studies have evaluated the prevalence of
inconsistencies related to the Student-t, Fisher-F of
ANOVA, and Pearson’s Chi-Square tests (Bakker & Wich-
erts, 2011; Berle & Starcevic, 2007; Caperos & Pardo,
2013; Garcia-Berthou & Alcaraz, 2004), no studies have
been carried out which evaluate the prevalence of inconsis-
tencies in correlation analysis reports.

Pearson’s product-moment correlation coefficient and
others, such as Spearman’s rho, indicate the magnitude
and direction of the linear relationship between two quanti-
tative variables. The null hypothesis usually tested in corre-
lation analysis is that the value of the coefficient is zero in
the population. While the application of this test is wide-
spread in the social and health sciences, its use is not
problem free. Porter (1999) and Onwuegbuzie and Daniel
(2002) reported several kinds of frequent errors in the
use of correlation analysis, such as the inadequate proof
of statistical assumptions, or inferring causation from corre-
lation coefficients. The main objective of this paper is to
provide evidence of another kind of error, that is, the incon-
sistencies in the reported p-values. More specifically, our
objective is to obtain evidence of the prevalence of inconsis-
tencies in correlation analysis and their impact on the meta-
analysis that incorporates them.

We also propose to obtain an estimate of how researchers
behave regarding two topics related to the NHST strategy
in general, and with the correlation analysis in particular:
(1) the use of some class of control over the Type I error
rate when carrying out multiple comparisons and (2) the
decision about whether to perform a one- or two-tailed test.

Firstly, many sources, including prestigious handbooks of
statistics and data analysis (e.g., Hays, 1994; Howell, 2002;
Keppel & Wickens, 2004; Kirk, 2013; Maxwell & Delaney,
2004; Winer, Brown, & Michels, 1991), recommend that
some class of adjustment be applied to control the Type I
error rate when simultaneous inference is carried out.
In the case of correlation tests, the p-value can be adjusted
via Bonferroni or Sidak inequalities (Cabin & Mitchell,
2000; Curtin & Schulz, 1998) or other more powerful
strategies (Hochberg & Tamhane, 1987; Holm, 1979;
Keselman, Cribbie, & Holland, 1999; Keselman, Miller, &
Holland, 2011; Rousselet & Pernet, 2012). The argument
for applying these adjustments is that the Type I error rate
increases as the number of tests increases (Curtin & Schulz,
1998; Rice, 1989; Wright, 1992). Nevertheless, there is no
agreement about the ideal way of adjusting the Type I error
rate (see, e.g., Keselman et al., 2011, p. 421), nor is there
agreement about whether some kind of control should be
applied (Rothman, 1990). However, regardless of whether
or not some control should be applied, the focus of this
study is to gather information about the decision made by
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researchers to use some control, and how the results

obtained are changed by its use.

Secondly, because the effect tested in a correlation anal-
ysis is directional, that is, the relationship may be positive or
negative, a two-tailed test could be replaced by a one-tailed
test, if the researcher is only interested in one kind of rela-
tionship. Most statistics and data analysis books recom-
mend using one-tailed tests when certain conditions are
met. For example, Winer et al. (1991) recommend using
one-tailed tests “in cases in which the experimenter is inter-
ested in rejecting Ho only when the alternative hypothesis is
one having a specified direction” (p. 44), and Zar (2004)
points out that a one-tailed test is appropriate if there is a
“reason a priori to hypothesize that a change... would be
in one specified direction” (p. 579). However, there is no
widespread agreement about this (see Lombardi &
Hurlbert, 2009). Our intention with regard to this issue is
not to denounce bad practices, but to collect information
about how researchers behave and how their behavior
affects the reported p-values.

The first aim of this work is to estimate the frequency of
correlation-analysis-related inconsistencies in four Spanish
journals of psychology indexed in the Journal Citation
Reports (JCR). This aim involves:

- evaluating the characteristics of the reports that
include correlation analysis (specifically if the informa-
tion provided includes statistics with their degrees of
freedom and exact p-values);

- checking the consistency of the reported statistical
results, which is to say, the existing congruence
between the reported p-value and the value of the test
statistic and its degrees of freedom;

- evaluating whether the inconsistencies detected affect
the conclusions of the study; and

- estimating how these inconsistencies can affect the
meta-analysis that incorporates them.

Additionally, we are interested in collecting information

about the behavior of researchers in relation to two topics:

- the use of some class of adjustment to control the Type I
error rate when carrying out multiple comparisons; and

- the use of one-tailed tests in the presence of a direc-
tional hypothesis.

Method

Sample

From the Spanish journals of psychology indexed in the
2009 Journal Citations Report (Social Science Edition), we
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Table 1. Journals, volumes, and papers checked, and number of
statistics compiled per volume

Number Number of Observed

Journal Volume of papers  valid papers statistics
An Psicol 27 (1) 30 11 427
27 (2) 32 10 476
Psicologica 32 (1) 7 1 16
32 (2) 13 2 19
33 (1) 7 1 15
Psicothema 23 (1) 25 8 296
23 (2) 26 5 135
Span J Psychol 14 (1) 46 15 566
Total 186 53 1,950

selected those with a more general or multidisciplinary
aim: Anales de Psicologia, Psicologica, Psicothema, and the
Spanish Journal of Psychology. We reviewed all the papers
in each journal in every volume published in 2011. As a
consequence of the lower number of papers per volume
in the journal Psicoldgica, we also included one volume
published in 2012. However, more papers were reviewed
from some journals than from others. Table 1 shows the
specific data of the reviewed volumes and the number
of papers per volume. From the 186 reviewed articles
we recorded 1,950 coefficients of correlation distributed
in 53 papers (Mean = 36.8, SD = 38.0, min = 2,
max = 204).

Compilation of Information

We included in the study all those papers reporting at least
one correlation test. We excluded from the study those cor-
relation analyses in which statistical significance was not
the relevant question, such as in correlation analyses previ-
ous to exploratory or confirmatory factorial analysis, or cor-
relations between subscales of the same test. We recorded
the following information from each paper:

- Reported details of correlation test. From each reported
correlation test we recorded the correlation coefficient
value (r), the sample size, and the reported p-value
(complete report). If the sample size was not available
we tried to obtain it from the descriptions in the
method section (incomplete report).

- Use of one- versus two-tailed test. We have recorded the
presence of explicit affirmations about the application
of one- or two-sided tests. When such affirmations
were not included, we have assumed that the authors
were implementing a bilateral test. In order to evaluate
possible inconsistencies regarding this topic, we
checked whether the authors make explicit directional
predictions about relationships between variables, that
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is, if the authors express interest in whether the rela-
tionship is positive or negative, but not both (we also
considered a prediction as directional in the case of
evaluating the convergent validity of instruments and
in the testing of specific models).

- Control of Type I errvor rate. Finally, we recorded
whether some class of adjustment has been imple-
mented to control the Type I error rate when carrying
out multiple comparisons. We have taken a related
group of observations whose statistical analyses are
within a mathematical framework to be correlations
within the same family (Miller, 1981, p. 34). Therefore,
we used the referent most recommended by experts,
namely, the familywise ervor rate (see, e.g., Keppel &
Wickens, 2004, pp. 112-113; Kirk, 2013, p. 162), to
collect this information. By way of explanation several
examples are provided below. In Pedrero et al. (2011)
we considered the existence of two families of
correlations: the first addressing the relationships
between TCI-R-67 and FrSBe-Sp scales (Table 2 in
the study); the second addressing the relationship
between personality traits and addiction variables
(Table 3 in the study). In Delgado, Oliva, and
Sanchez-Queija (2011) we considered that the correla-
tions presented in Tables 1 and 2 belong to the same
family because they answer related questions, with
the same sample and the same statistical tests. Finally,
in Rodriguez-Biglieri and Vetere (2011, Table 4) we
considered three different families of tests because
observations from three different sample groups exist,
that is, generalized anxiety disorder, anxious control,
and control.

Prevalence of Inconsistencies

In all the recorded correlation tests from the complete and
incomplete reports we recalculated the p-value derived
from the available information, that is, from the reported
sample size and r-value (or their transformation in t-value).
Additionally, we recalculated the p-values considering the
direction of research hypothesis and the number of tests
performed within a family.

The recalculated values have enabled us to distinguish
between: (a) the inconsistencies based on the originally
reported p-values; (b) the inconsistencies based on p-values
that would have been obtained if a unilateral contrast
(when this test would have been appropriate) had been
performed; and (c) the inconsistencies based on p-values
that would have been obtained by applying the
Bonferroni strategy to correct the error rate per family of
comparisons.
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After comparing original and recalculated data, we clas-
sified each correlation test into one of the following catego-
ries (Caperos & Pardo, 2013):

No inconsistency: the reported result coincides with our

calculations based on the available information;

- Slight inconsistency: the inconsistency detected did not
lead to a change in the conclusion (e.g., using

p = .232 instead of p = .198, or p = .002 instead of

p =.007); and
- Gross inconsistency: the inconsistency detected alters

the statistical conclusion and changes rejection into

non-rejection, or non-rejection into rejection (e.g.,

using p = .14 instead of p = .014, or p < .05 instead of

p =.086).

Consequences of Inconsistencies
on Meta-Analysis

In order to evaluate how the inconsistencies may alter the
results of a meta-analysis, we compared, in all cases where
inconsistencies were detected, the reported r-value (i.e., the
observed effect size) with the r-value corresponding to a
sample size and a p-value as the reported (i.e., estimated
effect size). For example, if n = 50 and p = .01, then
t = 211 and r = .29, therefore the estimated effect size is
29. In the case of inconsistencies based on inexact
p-values, we estimated the effect size by using the r-value
associated with the reported level of significance. For exam-
ple, if n = 30, r = .445, and p < .01, then the estimated
r-value is .463, that is, the r-value corresponding to p = .01.

To rate the discrepancies between the observed and
recalculated r-values, we used the cut points proposed by
Cohen (1992) to identify small, medium, and large effect
sizes, that is, .1, .3, and .5, respectively.

Inter-Rater Agreement

The first author compiled the information. The second and
third authors reviewed the papers for inclusion or exclusion
in the study. This was followed by a review of directionality
of the research hypothesis and the classifications in family
test of the selected papers. All three authors discussed dis-
crepancies until 100% agreement was reached (inclusion-
exclusion: one discrepancy; hypothesis directionality: six
discrepancies; family test: five discrepancies). In addition,
the second author also reviewed 30% of the correlations
included in the study reaching 98% agreement on data
compilation. Finally, the three authors reviewed all the
inconsistencies detected in order to ascertain that they
had originated from the original paper.
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Results

Reported Details of Correlation Test

A total of 1,950 correlation tests were analyzed: 1,852
(95.0%) based on Pearson coefficients, 38 (1.9%) based
on Spearman coefficients, and 60 (3.1%) based on partial
coefficients. Of these tests, the report was complete (i.e.,
the sample size and p-value had been included) in 283
(14.5%) and incomplete (i.e., the sample size was missing)
in 1,634 (83.8%), although in these tests the sample size
could be ascertained from the information included in the
method. We classified 33 (1.7%) tests as nonvalid because
the authors had not included the sample size (12 tests),
the p-value (15 tests), or the exact r-value (6 tests) in the
report. This resulted in the elimination of 33 tests from
the prevalence of inconsistencies study because the papers
did not contain the information required.

Most of the tests, 1,790 (92.5%), included an inexact
p-value, while only 138 (7.2%) tests reported an exact
p-value (32 tests) or the minor p-value recommended by
APA (i.e., p < .001; APA, 2010, p. 114; 106 tests). Finally,
7 (0.4%) p-values were implausible (p = 0).

Use of One- Versus Two-Tailed Test

The authors expected a positive or negative relationship
between variables (directional hypotheses) in 1,331
(68.3%) of the 1,950 valuated tests. However, none of the
authors had indicated that they had used a one-tailed test.

Control of Type | Error Rate

With one exception, all the correlation tests were presented
within a family of tests. Papers included 1-4 families of tests
(Mean = 1.4, SD = 0.7). The mean number of tests per fam-
ily was 25.7 + 33.8 tests, the smallest family consisted of two
tests, and the largest family of 204 tests. Only in 74 (3.8%)
tests (from two different papers) did the authors control for
Type I errors, using the Bonferroni procedure in all cases. In
the 53 papers including some correlation test, we detected
76 families of tests.

Prevalence of Inconsistencies

We obtained 1,917 valid correlation tests (i.e., those tests
from which we could compile the sample size, r-value,
and p-value). Of these, the null hypothesis was rejected in
1,332 (69.5%) tests. The information presented was
consistent in 1,813 (94.6%) tests; 27 (1.4%) tests included
a slight inconsistency; and 77 (4.0%) tests included a gross
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inconsistency (ie., an inconsistency whose correction
implied a change in the conclusion). Of these 77 gross
inconsistencies, 35 caused a change from non-rejection to
rejection and 42 caused a change from rejection to a non-
rejection. As a result of this, the recalculation of inconsis-
tent tests led to 1,325 (69.1%) rejections. Gross inconsisten-
cies appear in 18 articles (mean per article 4.3 + 3.8), two of
which contained 11 inconsistencies each.

Given that most of the p-values reported were inexact,
the prevalence of possible inconsistencies due to the use
of two-tailed tests instead of a one-tailed test in the pres-
ence of a directional hypothesis, and due to the absence
of control over the Type I error rate was evaluated using
the exact p-values recalculated from the reported r-value
and sample size. For this analysis we used the 1,840 corre-
lation tests which were free from gross inconsistencies.
Firstly, had the authors taken into account the direction
of the hypothesis tested, they would have rejected the null
hypothesis instead of maintaining it in 37 (2.0%) tests. Sec-
ondly, when applying a conservative method (Bonferroni) to
protect against Type I errors due to multiple tests, 293
(15.9%) of the rejected hypotheses should have been main-
tained. These 293 inconsistencies are distributed in 40 test
families. In 9 of these families more than 10 inconsistencies
are observed and 73 (40 + 33) of the 293 inconsistencies
appear in only two families (of 118 and 91 tests). Nonethe-
less, by applying a less conservative approach than that of
Bonferroni, for example by using Bonferroni with families
with five tests or less, and « .01 instead of .05 with families
with more than five tests, the 293 inconsistencies would be
reduced to 128 (7.0%).

Consequences of Inconsistencies
on Meta-Analysis

In the 104 inconsistencies detected (27 slight plus 77 gross)
we calculated the expected r-value associated with a sam-
ple size and p-value as reported. The mean difference
between the observed and expected r-values was .09
(+.10), with .39 being the largest difference. From the 104
inconsistencies, 76 (73.1%) can be considered to be insignif-
icant (with discrepancies < .1), 21 (20.2%) can be consid-
ered to be relevant (with discrepancies between .1 and .3),
with 7 (6.7%) greater than .3.

Discussion

The information collected in this study about correlation
tests indicates that statistical inconsistencies in peer-
reviewed journals do not appear to be infrequent.
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Correlation coefficient tests appeared in 28.5% of the
papers reviewed and are present in a large number per
paper (36.8 + 38.0). Nevertheless, despite the high fre-
quency of use of these tests, 4.0% of statistical conclusions
could be erroneous. Taking into account all the types of
inconsistencies considered in our study, approximately
13.0% of statistical conclusions could be erroneous: 77/
1,917 (4.0%) due to gross inconsistencies; 37/1,840
(2.0%) due to inconsistencies related to directionality of
test; and 128,/1,840 (7.0%) due to inconsistencies related
to the control of the Type I error rate.

The prevalence of inconsistencies in reported p-values
has been described in several papers for the #-test,
F-ANOVA, and chi-square statistics (Bakker & Wicherts,
2011; Berle & Starcevic, 2007; Caperos & Pardo, 2013;
Garcia-Berthou & Alcaraz, 2004). Inconsistencies in low
impact factor journals, that is, those with an impact factor
below 1.5, appear in 10.3%-21.3% of reported hypothesis
tests (Bakker & Wicherts, 2011). In this study we found that
inconsistencies when reporting correlations appear less fre-
quently (5.4%) than in reports concerning other tests; but it
is important to bear in mind that because correlation
reports are nearly always presented with an inexact p-value,
the majority of slight inconsistencies cannot be detected
(Bakker & Wicherts, 2011; Caperos & Pardo, 2013). With
regard to inexact p-values, the following prevalence of
inconsistencies was found: 4.7% (Caperos & Pardo, 2013),
and 7.5%-8.1% (Bakker & Wicherts, 2011), which are very
similar values to those found in our study on correlation
tests.

When considering only gross inconsistencies (inconsis-
tencies that imply a change in the statistical conclusion),
we found that these accounted for 4%. The prevalence of
gross inconsistencies is similar between the exact and inex-
act p-values, and has been found to appear in 3% of the
tests (Caperos & Pardo, 2013). Bakker and Wicherts
(2011) found a mean value of gross inconsistencies between
1.6% and 3.4% in low impact journals. Our data also shows
a prevalence of gross inconsistencies that is similar to those
found in other statistical tests.

Regarding the use of the one-tailed test, we found that
two-tailed tests were more frequently used even when
authors were testing directional hypotheses. Good and
Hardin (2006) considered that confusion over the use of
one- versus two-tailed tests is a common error in statistics;
and we cannot ignore that the use of one-tailed tests is con-
troversial (Kimmel, 1957; Lombardi & Hurlbert, 2009; Rice
& Gaines, 1994; Ruxton & Neuhiuser, 2010). Several
authors propose a restrictive use of one-tailed tests consid-
ering that they are justified only when it “is absolutely cer-
tain that a result in the unpredicted direction is impossible”
(Lombardi & Hurlbert, 2009). Regardless of this concern,
our study shows that 2.0% of null hypotheses in the
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reviewed journals would change if the authors had chosen a
one-tailed test.

Papers reporting correlations usually include several tests
between different variables measured in the same sample.
We found between one and four different families of tests
per paper. Authors from two different papers controlled
for Type I errors only in 74 (3.8%) tests. In these cases
the authors considered the correlations between one vari-
able and several others as belonging within the same fam-
ily, but did not consider as a family the complete set of
correlations within the same sample. There is some contro-
versy about what can be considered a family of tests, and
subjective points of view can intervene in the decision
(Miller, 1981). In our paper we have adopted Miller’s
(1981, p. 34) proposal: “the natural family (...), in the
majority of instances, is the individual experiment of a sin-
gle researcher.” Regardless of the more or less strict defini-
tion of family of tests, it is important for researchers to
evaluate the occurrence of Type I errors when many tests
are performed using the same data. The implementation
of the Bonferroni correction in our sample of reviewed
papers would lead to maintaining 15.9% of the rejected
hypotheses. A less conservative strategy (@ = .01) would
lead to maintaining 7.0% of the rejected hypotheses.
Olejnik, Li, Supattathum, and Huberty (1997) affirm that
differences regarding the number of hypotheses rejected
with real data sets among different procedures to adjust
for Type I errors are less than 4%. The aim of this work
is not to review all the procedures designed to control a
Type I error rate, but to inform authors and editors about
their use (see Olejnik et al., 1997, for classical methods;
or Keselman et al., 2011, for new approximations). Several
authors have recently highlighted the importance of
establishing adequate practices to reduce false discoveries
(Toannidis, 2005, 2008; Pashler, & Wagenmakers, 2012;
Wagenmakers, Wetzels, Borsboom, & Van Der Maas,
2011). It is the responsibility of authors to improve the
review process when publishing results, in order to
reduce the prevalence of inconsistencies. But it is also the
responsibility of editorial boards to adopt clear policies
concerning how to proceed when working with
multiple correlation tests and, in general, with multiple
inferences.

The fact that, on many occasions, correlation analysis is
used as an exploratory strategy may reduce the importance
of inconsistencies related to statistical significance. How-
ever, meta-analytic reviews compile effect sizes regardless
of their level of significance (Botella & Sanchez-Meca,
2015; Card, 2011). A common practice in meta-analytic
reviews is to collect effect sizes (r-values) from large tables
reported in published papers that include the relationship
studied. As a result of an inconsistency, an erroneous

© 2016 Hogrefe Publishing

r-value could be included in a meta-analysis. We found a
mean discrepancy of .09 + .1 point between the expected
and observed r-values (excluding in this the inconsistencies
related to the directionality of test and those related to the
control of the Type I error rate). Moreover, 26.9% of the
inconsistencies might lead to the inclusion in meta-analysis
of moderate or strong discrepancies in effect sizes. These

results are similar to those of Bakker and Wicherts (2011),

who found that discrepancies in Cohen’s d owing to incon-

sistencies in ¢-tests and two groups of ANOVA comparisons
would lead to important errors in 23% of cases.

Based on the sample of papers included in this study, we
can conclude that statistical reports concerning correlation
tests can be improved upon. With reference to the objec-
tives of this study we found:

- most of the correlation reports did not include the sam-
ple size (83.8%) or the exact p-value (92.5%);

- gross inconsistencies appear at a similar rate (4%) to
that previously found for t-tests, chi-square tests, or
F-tests; and

- 26.9% of inconsistencies could bias the meta-analysis
that includes them. In addition, the use of one-tailed
tests is negligible, even when the researcher’s hypoth-
esis is directional; and a large number of Type I errors
(16.6%) due to multiple inferences without any control
in the error rate were found.

Authors, in particular, but also reviewers and editorial
boards are encouraged to pay particular attention to pre-
vent inconsistencies in statistical reports in Spanish psy-
chology journals.
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