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We examined the interplay between how communication researchers use meta-analyses
to make claims and the prevalence, causes, and implications of unresolved heterogeneous
findings. Heterogeneous findings can result from substantive moderators, methodological
artifacts, and combined construct invalidity. An informal content analysis of meta-
analyses published in four elite communication journals revealed that unresolved between-
study effect heterogeneity was ubiquitous. Communication researchers mainly focus on
computing mean effect sizes, to the exclusion of how effect sizes in primary studies are
distributed and of what might be driving effect size distributions. We offer four recom-
mendations for future meta-analyses. Researchers are advised to be more diligent and
sophisticated in testing for heterogeneity. We encourage greater description of how effects
are distributed, coupled with greater reliance on graphical displays. We council greater
recognition of combined construct invalidity and advocate for content expertise. Finally,
we endorse greater awareness and improved tests for publication bias and questionable
research practices.
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The meta-analysis is a valuable tool for cumulating quantitative results—most
often effect sizes—across studies. Heterogeneity of effects exists when effects vary
from primary study to primary study more than would be expected by sampling
error alone. When unresolved, heterogeneity reduces confidence in the mean effect
size as an estimate of the population effect. The greater the amount of unresolved
heterogeneity, the greater the cause for concern.
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Van Erp, Verhagen, Grasman, and Wagenmakers (2017) created a database con-
taining 705 between-study heterogeneity estimates in meta-analyses published in
Psychological Bulletin. Our analyses of the Van Erp et al. database shows that sub-
stantial heterogeneity is evident in approximately four out of five meta-analyses.
Consequently, Van Erp et al.’s data document that between-study effect heterogeneity
is the norm rather than the exception in psychology (for similar studies, see Rhodes,
Turner, & Higgins, 2015; Turner, Davey, Clarke, Thompson, & Higgins, 2012). The
same conclusion may hold for most meta-analyses in communication. Our concern
is not the mere ubiquity of heterogeneity, but that between-study effect heterogeneity
is seldom fully resolved or explained.

Heterogeneity of effects can be produced by at least three broad classes of mech-
anisms. First and perhaps most widely recognized, effects are often contingent on
other constructs. We will call this category substantive moderators. Constructs that
are substantively different are ones that have non-isomorphic conceptual definitions.
Conceptually or theoretically, they are qualitatively different types of things. Substan-
tive moderators are when the effects of one construct (x1) on another construct (y)
varies as a function of one or more additional constructs (x2, x3, and so forth).

Substantive moderators are usually tested by coding primary studies for certain
theoretically relevant features and cumulating results separately within levels of
those features. For example, Feeley, Anker, and Aloe (2012) examined 10 substantive
moderators of the effectiveness of the door-in-the-face compliance strategy. Feeley et
al. report (as have others) that the door-in-the-face strategy requires that the same
person make both the large and subsequent smaller requests.

As a second example, Reimer, Reimer, and Czienskowski (2010) examined the
frequency in which groups discussed shared and unshared information in hidden
profile experiments. Substantive moderators resolve heterogeneity when effect sizes
vary systematically by level of the moderator and when within-level effect sizes are
no longer heterogeneous. Reimer et al. found that two substantive moderators—
discussion time and decision alternatives—accounted for much of the heterogeneity.
Effects were considerably weaker with two alternatives and less than 30 minutes of
discussion time than other combinations of these variables. While findings remained
heterogeneous when there were three alternatives coupled with less than 30 minutes
of discussion time, the findings were homogenous in the other conditions.

A second category of moderators that can lead to heterogeneity of effects are
various methodological artifacts. Poor measurement reliability, weak experimental
manipulations, and restrictions in range can all lower effect sizes (Baugh, 2002;
Hunter & Schmidt, 1990, 1994). If, for example, primary studies use measures that
vary in reliability, effects will vary as a result. Other examples of method-induced
heterogeneity can be differences in research design (e.g., between- or within-groups
designs), questionable research practices (Vermeulen & Hartman, 2015), publication
bias (e.g., Thornton & Lee, 2000), or when meta-analysts combined different types
of effect sizes (e.g., the synthesized effect includes Pearson’s zero-order correlations
aside correlations transformed from frequency tables; see Hunter & Schmidt, 1990,
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1994). Methodological artifact moderators can resolve heterogeneity when effects,
once corrected for artifacts, are no longer heterogeneous.

Combined construct invalidity (Hunter & Schmidt, 1994) is a third potential
cause of heterogeneous effects, which is under-recognized and under-studied in
communication meta-analyses but is especially pernicious. Similar to Carpenter
(2020), we believe the aggregation of apples and oranges is problematic. Are all
primary findings being averaged in meta-analyses indeed of the same kind? We
argue here that this issue can be best understood as an issue of confounding. When
substantively different effects are averaged to form one mean, that mean can be said
to be confounded and, as a consequence, the mean effect can be said to exhibit
combined construct invalidity. If confounded constructs exhibit different effects, then
confounding produces heterogeneity that adds to existing heterogeneity beyond that
due to substantive moderators or methodological artifacts.

A confound occurs when there is more than one type of thing that are mashed
together. It is common to think of confounds as a concern in experimental inductions
(researcher-manipulated independent variables), where a nuisance variable varies
concomitantly with the treatment and controls. An experiment obsessively looking
at the effects of x on y compares a treatment involving both x and z with a control
involving neither x nor z, thus confounding x and z. But importantly, and frequently
ignored, measured variables and outcome variables can be confounded as well.
For instance, scale items that tap more than one latent variable can be said to be
confounded. Similarly, average effect sizes can be confounded if the effects are derived
from different variables. What all these types of confounds have in common is that
they make the interpretation of findings ambiguous. When recognized, they create
rival explanations that cannot be empirically parsed. When they go undetected,
conclusions about findings can be misleading.

For instance, when we meta-analyze the relationship between some message
feature (e.g., message sensation value) and some message outcome (e.g., behavioral
intentions), the effect sizes being averaged all need to be based on assessments of
the same message feature and the same outcome. It would be invalid, for example, to
combine effect sizes from assessments of behavioral intentions and actual behavior,
as we know that intentions are not the same thing as behaviors. Similarly, combining
effect sizes that are based on alternative assessments of message sensation value (e.g.,
information introduced; I2) would be problematic. Further, the empirical finding
that a message feature has similar effects on both intentions and behaviors does
not mean that intentions and behaviors are the same construct (cf., O’Keefe, 2013).
While combined construct invalidity can create heterogeneous effects, homogeneity
of effects does not preclude conceptual confounding.

Combined construct invalidity is an especially slippery issue in meta-analyses,
because it is a matter of critical thinking and topic expertise rather than something
subject to mere statistical testing. Carpenter (2020), for instance, argues that in order
to detect combined construct invalidity it is necessary to evaluate whether a construct
possesses the necessary level of concreteness. If a construct lacks concreteness—that
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is, is abstract and thereby covers an entire class of constructs—then it is potentially
invalid and a poor candidate for meta-analytical consideration. Obviously, this judg-
ment is based on theoretical and, to some extent, measurement considerations. There
cannot be a statistical test of construct concreteness. Thus, absent a generalizable
strategy to determine the concreteness of a construct, it is possible that decisions
regarding when or when not to summarize effect sizes in meta-analyses are subject to
substantial researcher degrees of freedom, with effect heterogeneity as a likely result.

An example of combined construct invalidity and confounded effect sizes can be
seen in the Vrij, Fisher, and Blank (2017) meta-analysis examining the effectiveness
of the cognitive approach to lie detection (for a detailed critique, see Levine, Blair,
& Carpenter, 2018). The cognitive approach to lie detection includes at least two
conceptually different strategies to improve lie detection: imposing a cognitive load
on senders and encouraging senders to say more. The meta-analysis also included
two conceptually different forms of outcome assessments: using statistical algorithms
to classify truths and lies based on coded sender behaviors, and human receivers
making truth-lie assessments scored for accuracy. Meta-analyzing the aggregate effect
of imposing a cognitive load on senders plus encouraging senders to say more on
statistical modeling plus human judgments leads to a confounded mean effect size.
It is important to note here that statistical tests indicating effect homogeneity do
not inform the issue at hand. The issues are whether adding a cognitive load is
conceptually the same as encouraging an interviewee to say more, and whether
human lie detection accuracy is the same as a statistical analysis of interviewee
behavioral cues.

A content analysis of current practice

To provide evidence of our assertions and to get a feel for current practices in
communication research, we examined a sample of meta-analyses published in
four leading communication journals (Communication Monographs, Communication
Research, Human Communication Research, and Journal of Communication) dating
back 10 years to 2008 and extending to 2015. The idea was that if heterogeneity is
prevalent and frequently unresolved, then examples should be evident even in a small
sample. Further, if unresolved heterogeneity was commonplace in our best journals,
then readers might benefit from our four suggestions provided at the end of our essay.
That is, we seek a small demonstration that the concerns we articulate have a basis in
recent published work and that practice can be improved.

Selection criteria and coding
The rationale of our selection criteria was straightforward: the time frame was
selected to capture the current state of the art while still having a large enough sample
to separate common practice from an idiosyncratic instance. We limited the sample
to A-level journals so that the works we examined passed not only peer review but
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a relatively high bar for importance and quality. Meta-analyses were selected using
a database of 149 meta-analyses of communication phenomena compiled by Rains,
Levine, and Weber (2018).

There were 14 meta-analyses that met the criteria and were included (for a list, see
the Supporting Information). The selected meta-analyses were read, and the follow-
ing coding system was created based on the goals of this article. One of the authors
did the coding. Three research purposes (population estimates, significance testing,
and moderator searches) were coded as present or absent. The reporting of tests of
between-study effect heterogeneity, the results of the heterogeneity tests, and whether
the heterogeneity was resolved with moderator analyses were noted. Whether fixed-
effects or random-effect analyses, correction for measurement artifacts, and tests of
publication bias were conducted were also coded as present or absent. Finally, the
meta-analyses were examined for how the distribution of effects were described or
graphed, if at all.

Results
The meta-analyses we examined focused primarily on three goals: (1) estimating
population effect sizes; (2) testing mean effects against a nil/null hypothesis for
statistical significance; and (3) searching for moderators (i.e., conditions under which
effect sizes vary). All the meta-analyses in our sample calculated (and typically
weighted) mean effect sizes. Of the 14, 10 tested the mean effect sizes against a nil/null
hypotheses of no effect, while 12 looked for moderators.

Most (64%) of the meta-analyses we examined tested for heterogeneity. Of those
meta-analyses testing for heterogeneity, all found it. Importantly, most (78%) meta-
analyses were unable to fully resolve the heterogeneity with moderator searches or
artifact corrections. Although searching for moderators was ubiquitous in the meta-
analyses we examined, descriptions of the distributions of effect sizes were typically
limited to central tendency, dispersion, and alphabetical listings of effects. Only
two meta-analyses provided forest plots. No funnel plots, histograms, or stem-and-
leaf plots were included. In short, there was very little in the way of describing or
graphing the shapes of distributions. Graphing is critical because different shapes
of distributions may reveal the potential causes of heterogeneity (e.g., a bimodal
distribution might suggest a single, critical moderator). We also observed that testing
for publication bias has not yet become normative.

We graphed five sets of effect sizes from the meta-analyses. We initially selected
distributions from meta-analyses that provided tables of effects sizes from primary
studies and that involved relatively more effects. The five initially selected sets of effect
sizes were sufficient to exemplify the importance of how effects are distributed (see
Figure 1).

In one case (O’Keefe & Jensen, 2009), the distribution of effects was symmetrical
and approximately normal (Shapiro-Wilk = .98; p < .575). With most primary
studies tightly clustered around the mean effect, in this case the interpretation of
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Figure 1 Histograms of primary effects from five recent communication meta-analyses.

the mean effect is straightforward because, in a distribution that is approximately
normal (symmetrical, unimodal, bell-shaped), the mean is a valid representation of
the distribution’s central tendency. A second distribution (Jeong, Cho, & Hwang,
2012) had a substantial, positive skew, which likely suggests publication bias and
an inflated mean effect size. A third distribution (Banas & Rains, 2010) was clearly
bimodal, suggesting an unknown moderator. The remaining two distributions were
somewhere in between these three extremes.

Our reviewers correctly noted that we have omitted four additional meta-analyses
published in our time frame: Rains, Peterson, and Wright (2015); Sun, Pan, and Shen
(2008); Wright, Tokunaga, and Kraus (2015); and Yang, Aloe, and Feeley (2014).
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Rains et al. (2015) aggregates counts in content analyses rather than more typical
effect sizes: the arguments we make in this manuscript do not apply. Wright et al.
(2015) does not report heterogeneity tests, and Yang et al. (2014) mention the shape
of effect distributions and the heterogeneity of effects, but the heterogeneous findings
remained unresolved. Sun et al. (2008) focused on mean effect sizes and found
heterogeneous effects. Moderators resolved some, but not all heterogeneity. Taken
together, these four additional meta-analyses reflect exactly the issues we report from
the included studies.

Suggestions for future practice

Based on our arguments and results, we encourage four improvements for future
meta-analytical practice in communication research. First, it should become standard
practice that all communication meta-analyses consider between-study heterogene-
ity of effects. Heterogeneity should not only be reported as merely present or absent,
but instead as a matter of degree.

Researchers should use widely accepted measures of effect variation, combined
with the appropriate statistical tests, such as Higgin’s I2 (Higgins & Thompson,
2002; Higgins, Thompson, Deeks, & Altman, 2003), which, in contrast to Cochran’s
Q, allows researchers both to quantify and test the degree of heterogeneity (Hue-
do-Medina, Sánchez-Meca, Marín-Martínez, & Botella, 2006). If researchers provide
statistical evidence for the absence of effect heterogeneity, then simply referring to a
non-significant result at an alpha level of 5% is insufficient because of the risk of a
Type II error. This is especially true when the number of primary studies in a meta-
analysis is small. More appropriate alpha levels (maximum tolerable Type I errors
in statistical decisions against a nil/null hypothesis) are 10% or even 20% (Higgins
& Thompson, 2002). Better still is the application of an equivalence test approach
(e.g., Weber & Popova, 2012), in which previously reported estimates of effect size
variation across studies (e.g., Van Erp et al., 2017) are used as parameters of the H1
distribution for between-study heterogeneity (for a Bayesian approach, see Gronau,
Van Erp, Heck, Cesario, Jonas, & Wagenmakers, 2017; Kpekpena & Muthukumarana,
2018).

Second, we suggest that meta-analyses report and preferably graph the distribu-
tions of primary effects. Van Erp et al. (2017, p. 2) report that most (194 out of 255)
published meta-analyses did not provide an estimate of between-study effect size
variation and many failed to provide effect size distributions. This is an unfortunate
practice. Creating a stem-and-leaf plot of primary effects is simple and highly
informative. Additionally, we strongly encourage adding forest plots (e.g., Sedgwick,
2015; for available software, see Gordon, 2019), which are especially informative, to
all future communication meta-analyses. In addition to reporting mean effect sizes
and their variations (first and second moment), we endorse including information
on further distribution moments, such as skewness and kurtosis. If the distribution
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of primary effects in plots is highly skewed, unusually platykurtic, or if there is
more than one mode, this should be noted and discussed in the context of between-
study effect size heterogeneity. As distributions depart from symmetrical, bell-shaped
distributions, the utility of the mean effect as a representation of the literature may
be diminished. If primary studies’ effect sizes are normally distributed around the
mean effect size, then this should also be noted and offered as evidence that the
mean effect size is likely (but not certainly, see below) an informative indication of
central tendency and a valid estimate of a true population parameter. If research does
provide specific information on between-study effect size heterogeneity, such as τ

(tau), then it is important for the researchers to explain which estimator for τ or τ 2

they have used, as different estimators are available in the literature and in meta-
analysis software (e.g., DerSimonian-Laird; maximum likelihood; Hunter-Schmidt),
and different estimators can lead to different and even conflicting test results for
between-study heterogeneity (Viechtbauer, 2005).

Third, along with Carpenter (2019), we encourage greater awareness of the apples-
to-oranges, confounded effects, and combined construct invalidity concerns in meta-
analyses. We emphasize that while combined construct invalidity can create het-
erogeneous effects, homogeneity of effects does not preclude combined construct
invalidity. For a purposely extreme example, Wilson, Norris, Shi, and Rack (2010)
report that non-maltreated children engage in more positive behaviors with parents,
relative to maltreated children (Cohen’s d = .42–.45). These mean effect sizes are quite
similar to the mean effect size (d = .42) of various lie detection strategies in Vrij et al.
(2017). We hope it is sufficiently obvious that the similarity in effect sizes across these
vastly different literatures would in no way justify pooling the Wilson et al. children’s
data with the Vrij et al. deception research to create an average effect size. Such an
aggregate would make no substantive sense, and no finding of homogeneity would
change that.

As a solution to combined construct invalidity, we advocate that meta-analyses
with the intention to specify a population parameter in a particular research field
must always include a content expert. A content expert is someone well versed in
the topic of the meta-analysis, which includes the range of methodological practices
and the relevant theory. Content experts in lie detection would know, for example,
that judgments of human message receivers are conceptually distinct from statistical
models of sender behavior in relevant theory (because senders and receivers play
different roles in communication; see Levine et al., 2018). At the very least, if meta-
analysts are unable to document topic expertise in the form of previously peer-
reviewed research on the topic, then their meta-analysis article needs to include a
comprehensive discussion of all relevant methodological practices and theoretical
premises (perhaps even theoretical controversies), so that these discussions may
allow for the necessary scrutiny from reviewers who may be expert in the topic.
We do not mean to suggest that only the most published scholars in a research area
are from now on “allowed” to produce meta-analyses. However, based on our claim
that combined construct invalidity goes mostly undetected and requires content
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expertise, editors and reviewers should be wary of meta-analyses lacking a content
expert.

Finally, we emphasize that so long as heterogeneity is unresolved, its causes are
unknown. Unresolved heterogeneity might indicate an unrecognized substantive
moderator, it might be the result of methodological artifacts, or it might stem from
combined construct invalidity. And, of course, these three classes of causes are not
mutually exclusive. All three can be present at the same time. Thus, we call for
including complementary heterogeneity analyses in all future communication meta-
analyses. At a minimum, such analyses should include investigations of publica-
tion bias beyond a fail-safe N (Orwin, 1983; Rosenthal, 1979; placeholder citation
for publication bias essay), providing either standard funnel plots (Egger, Smith,
Schneider, & Minder, 1997; Light & Pillemer, 1984), contour-enhanced funnel plots
(Johnson & Hennessy, 2019), tests for skews in effect size distributions (e.g. studies
with smaller sample size show larger effects; Stanley & Doucouliagos, 2014), or
direct tests of publication bias by comparing effects from published journal articles
with effects from the grey literature (e.g., unpublished dissertations). In addition, we
suggest that researchers demonstrate their best efforts by including a discussion of
how indications of questionable research practices—such as (a) optional removal of
outliers; (b) optional selection between multiple dependent variables; (c) optional
use of additional covariates; and (d) arbitrary decisions in stopping data collection in
primary studies—may have affected between-study effect-size variations. As Carter,
Schönbrodt, Gervais, and Hilgard (2019) have convincingly demonstrated in a large-
scale simulation study of biased (primary) study results, such a discussion is essential
not only for the identification of effect heterogeneity’s potential causes, but also for
determining the performance of different estimation models in meta-analyses (such
as fixed- vs random-effect models). Carter et al. found that no particular estimation
model demonstrated clear advantages over others; hence, they recommend adding
sensitivity analyses of different estimation models in cases of between-study effect
heterogeneity. Concretely, this means that researchers are advised to (a) conduct
meta-analyses using more than one estimation method; (b) consider how the applied
estimation methods may be superior or inferior in light of different types of question-
able research practices; and then (c) report how their interpretations of results may
change, dependent on which questionable research practices are most likely. While
researchers can currently choose among many convenient software packages for
meta-analyses that all provide different estimation methods, we realize that our last
recommendation adds a substantial burden on the side of meta-analysts. However,
given the severity of the problem, and in the spirit of best-practice recommendations,
we believe these extra efforts are warranted in assuring the relevance and quality of
future communication meta-analyses.

Supporting Information

Additional Supporting Information may be found in the online version of this article.
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Please note: Oxford University Press is not responsible for the content or
functionality of any supplementary materials supplied by the authors. Any queries
(other than missing material) should be directed to the corresponding author for
the article.
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