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Abstract

Objective: Demographic trends and the globalization of neuropsychology have led to a push toward inclusivity and
diversity in neuropsychological research in order to maintain relevance in the healthcare marketplace. However, in a
review of neuropsychological journals, O’Bryant et al. found systematic under-reporting of sample characteristics vital
for understanding the generalizability of research findings. We sought to update and expand the findings reported by
O’Bryant et al. Method: We evaluated 1648 journal articles published between 2016 and 2019 from 7
neuropsychological journals. Of these, 1277 were original research or secondary analyses and were examined further.
Articles were coded for reporting of age, sex/gender, years of education, ethnicity/race, socioeconomic status (SES),
language, and acculturation. Additionally, we recorded information related to sample size, country, and whether the
article focused on a pediatric or adult sample. Results: Key variables such as age and sex/gender (both over 95%) as
well as education (71%) were frequently reported. Language (20%) and race/ethnicity (36%) were modestly reported,
and SES (13%), and acculturation (<1%) were more rarely reported. SES was more commonly reported in pediatric
than adult samples, and the opposite was true for education. There were differences between the present results and
those of O’Bryant et al., though the same general trends remained. Conclusions: Reporting of demographic data in
neuropsychological research appears to be slowly changing toward greater comprehensiveness, though clearly more
work is needed. Greater systematic reporting of such data is likely to be beneficial for the generalizability and
contextualization of neurocognitive function.
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INTRODUCTION

Demographic trends in the United States paint a vivid picture
of a changing cultural landscape (O’Bryant et al., 2004).
Specifically, there is a downward trend in the percentage
of people living below the poverty line as well as in those
without a high school education (US Census Bureau,
2019). In regards to ethnoracial diversity, Black/African
American individuals continue to comprise close to 13% of
the population while the percentages of individuals who iden-
tify as Hispanic/Latino, Asian, or of more than one race con-
tinue to climb; together, these four groups account for nearly
40% of the US population. Census projections estimate that
individuals who identify as White/Caucasian alone will be in

the minority (<50%) by the year 2045. Moreover, the United
States is becoming globally representative with notable
growth in the number of foreign-born individuals immigrat-
ing into the country and recent estimates suggest about 22%
of the nation’s population speaks a language other than
English at home (Figure 1).

In 2017, reflecting the shifting demographics and the
notable advances in research and theory related to the study
of multiculturalism, the American Psychological Association
adopted its updated multicultural guidelines (American
Psychological Association, 2017). In the document, the writ-
ers highlight an empirically supported need for consideration
of multiple factors that help define an individual’s identity;
they also emphasize the intersectionality of identities that
enhance our understanding of both between-group and
within-group differences. However, while the changing cul-
tural landscape in the United States is evident, our neuro-
psychological assessment strategies have greatly lagged in
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their applicability to under-represented communities. For
example, in its Relevance 2050 Initiative, the American
Academy of Clinical Neuropsychology provides a grim pre-
diction that our current neuropsychological toolkit will have
limited validity for use in the majority of the US population –
a full 60% – by the year 2050, rendering the field virtually
irrelevant in the healthcare marketplace. The consequences
of a lack of cultural contextualization are also likely to be felt
internationally, where research and the professionalization of
neuropsychology vary considerably. Nearly 15 years ago, a
review of the contemporary neuropsychological literature
in the field’s top journals revealed significant limitations in
the interpretability and generalizability of research findings;
while some demographic variables, like age, were nearly
ubiquitously reported in the literature, other important
descriptors, like race/ethnicity, of the samples studied were
systematically omitted by manuscript authors (O’Bryant
et al., 2004). In addition to limiting the generalizability of
study results, these omissions threaten the replicability of
the science reported.

The need to understand neuropsychological test perfor-
mance in the context of age, education, and sex is well-
documented (Grant & Adams, 2009; Heaton et al., 1986;
Lezak et al., 2004; Seidenberg et al., 1984). Indeed, numerous
normative references are now available for neuropsycholo-
gists, allowing for the comparison of scores on cognitive
measures across multiple domains. These typically include
either means and standard deviations or comprehensive tables
that allow for the calculation of standardized scores that may
control for any combination of age, education, and sex.
Relationships between cognitive performance and these dem-
ographic variables vary in size from small to very large and
depend on the cognitive domain being tested (Table 1).
Various reviews and meta-analyses have reported effect sizes
in the range of r= |.05–.81| for age and cognition (Salthouse,

2011) and r= |.01–.74| for education. Effect sizes for the rela-
tionship between biological sex and cognition have been
reported to be in the range of r= |.02–.27| (Zell et al.,
2015). Notably, less is known about gender identity and its
relationship with cognitive performance.

However, as noted by O’Bryant and colleagues (2004),
other demographic variables that should be accounted for
in the interpretation of neuropsychological test scores have
been identified and include such factors as race/ethnicity,
acculturation, language, and socioeconomic status (SES).
A large body of literature has demonstrated both direct and
indirect (e.g., by pathways related to education quality) stat-
istical effects related to race/ethnicity and cognition. In a
study of cognitive performance in older adults, race was sig-
nificantly associated with test performance – even after con-
trolling for reading level achievement – and ranged in effect
sizes from r= |.10–.31| (Morgan et al., 2008). Moreover, evi-
dence of diminishing returns exists suggesting factors like
education may not portend the same cognitive outcomes
across ethnically and racially diverse groups (Díaz-
Venegas et al., 2016), further highlighting the critical need
to better characterize the demographic makeup of samples.
In a systematic review of the literature examining the relation-
ship between migrant status and cognitive abilities, greater
acculturation (i.e., participation in the practices and activities
from the dominant culture) was associated with better cogni-
tive performance (Xu et al., 2017). A recent meta-analysis of
these relationships suggests effect sizes in the range of
r= |.25–.66| (Tan et al., 2020). Not surprisingly, greater pro-
ficiency in the language of test administration is associated
with better cognitive test performance as well (Black et al.,
1999; Yano et al., 2000). Research on post-stroke aphasia
and the relationship between basic language abilities and
non-language cognitive measures suggests these measures
are strongly associated with simple auditory comprehension

Fig. 1. US demographic trends 2010–2018 (US Census Bureau).
NOTE: *Education estimates are for individual’s age 25 and higher. All data are from the American Community Survey for the USCensus and
reported to have a 0.1% margin of error.
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(r= |.37–.82|) and naming abilities (r= |.42–.88|) (Wall et al.,
2017). However, there is also compelling evidence that
speaking more than one language is associated with several
cognitive benefits, such as in attention and working memory
(Adesope et al., 2010). While the potential benefits of bilin-
gualism may be moderated by various factors, such as immi-
gration and the context of acquiring the multiple languages,
these benefits may also be greater with the increasing number
of languages spoken (Quinteros Baumgart & Billick, 2018).
In relation to SES, indicators ranging from the individual
level to the community and societal levels have also been
identified as moderators of cognitive performance across
the lifespan suggesting higher SES is related to better cogni-
tive test performance (Wong & Edwards, 2013; Wu et al.,
2015). In a meta-analysis on SES and executive functioning
in a pediatric population, SES was associated with cognitive
outcomes with effect sizes in the range of r= |.02–.47|
(Lawson et al., 2018). Moreover, how these various demo-
graphic variables intersect and relate to structural and func-
tional brain variables as well as behavioral and cognitive
outcomes can be used to inform research and clinical practice
(Dotson & Duarte, 2020).

Any observed test score can be attributed to actual ability,
systematic error variance, and random measurement error;
effects related to demographic variables may contribute to
systematic error. However, a lack of consistent reporting lim-
its our understanding of these effects and has implications on
downstream interpretation and treatment planning.
Therefore, when these variables are not systematically col-
lected, reported, and included in analyses, the results may
be confounded and potentially miss an opportunity to identify
significant differences in certain demographic groups. Once
systematic reporting of these demographic variables occurs in
research samples, downstream clinical decisions such as test
interpretation, differential diagnosis, prognosis, and treat-
ment planning can be considered in the context of these dem-
ographic modifiers.

Numerous guidelines for reporting research have been rec-
ommended for various types of studies. Indeed, over 400
reporting guidelines are currently registered by the

Enhancing the QUAlity and Transparency Of health
Research (EQUATOR) Network (http://www.equator-
network.org) and cover diverse scientific approaches such
as clinical trials, observational study, and meta-analyses.
Such guidelines, like Strengthening the Reporting of
Observational Studies in Epidemiology (STROBE; ttp://
www.strobe-statement.org/) and Consolidated Standards of
Reporting Trials (CONSORT; http://www.consort-
statement.org/) typically provide structured checklists for
authors, editors, and reviewers to follow in order to gauge
the inclusion of critical elements. However, while guidance
is given as to the description of research participants, this
is often vague or limited in scope (e.g., eligibility criteria,
source of recruitment, settings where data are collected).
Moreover, these guidelines are not systematically followed
by authors, requested by journals, or enforced by editors
and reviewers. Indeed, a critical review of the most com-
monly used reporting guidelines concluded that the inconsis-
tent implementation or enforcement of these guidelines may
explain why these guidelines may be related to only a mod-
erate improvement in the quality of research reporting
(Johansen & Thomsen, 2016).

The Present Study

Although more work is necessary in studying a wide range of
individuals from diverse backgrounds, progress in the field
has beenmade to resolve the discrepancy of reporting in these
understudied populations. This has included making recom-
mendations for neuropsychological score interpretation as
well as the development of normative data for ethnoracially
and linguistically diverse groups (e.g., Mungas et al., 2004;
O’Driscoll & Shaikh, 2017; Rossetti et al., 2019). Given
the growing awareness that sociodemographic and cultural
factors are important for the interpretation of neuropsycho-
logical test performance, and emerging demographic trends
toward greater diversity, a broad goal is to update and expand
the review of O’Bryant et al. (2004) by evaluating the extent
to which a suite of sociodemographic variables is reported in
the neuropsychological literature. We include the same jour-
nals and variables as O’Bryant et al. (2004), but extend their
findings by also including more pediatric-focused journals,
examining a more recent time span, and coding for additional
characteristics (sample size, the proportion of non-Hispanic
White in the sample, whether the study included pediatric
or adult populations, and country). Within this structure,
we propose several hypotheses. (1) Given their nearly ubiqui-
tous reporting inO’Bryant et al., 2004, we expect to see a high
proportion of studies that report age and sex. Similarly, given
that acculturation was nearly universally not reported, we
expect similar proportions of studies that report acculturation.
(2) Relative to O’Bryant et al. (2004), we expect to see
increases in the proportion of studies that report race/ethnic-
ity, given low rates in that study, coupled with themore recent
sampling and pushes in the field for inclusiveness and diver-
sity (e.g., Falk et al., 2013; Rad, Martingano, & Ginges,

Table 1. Ranges of documented effect sizes for the seven
demographic variables

Variable Effect range Citation

Age r= |.05–.81| Salthouse (2011)
Education r= |.01–.74| Opdebeeck et al. (2016)
Gender r= |.02–.27| Zell et al. (2015)
Race/ethnicity r= |.10–.31| Aiken Morgan

et al. (2008)
Acculturation r= |.25–.66| Tan et al. (2020)
Language r= |.37–.88| Wall et al. (2017)
Socioeconomic status r= |.02–.47| Lawson et al. (2018)

Note: Benchmarks for effect sizes provided by Cohen (1988) and Rosenthal
(1996) suggest the following thresholds: small, r= .10; medium, r= .30;
large, r= .50; very large, r= .70.
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2018). We also expect an increase in reporting of education.
(3) We expect that non-Hispanic White participants will be
over-represented, but we do not have specific hypotheses
regarding expectations for sample size, country, or whether
the studies included pediatric and/or adult populations. (4)
In contrasting pediatric versus adult-focused studies, we
expect pediatric studies to be more likely than adult studies
to code for factors such as SES and language, given that these
variables are tied to many pediatric-focused outcomes.

METHODS

Descriptive Information

Journals/timeframe

We selected common neuropsychological journals. First, we
included the five journals that were coded in the original review
(Archives of Clinical Neuropsychology, Journal of Clinical and
Experimental Neuropsychology, Journal of the International
Neuropsychological Society, Neuropsychology, and The
Clinical Neuropsychologist). Second, we added journals
with a developmental focus (Child Neuropsychology and
Developmental Neuropsychology) in order to track trends across
both pediatric and adult literature since adult-focused neuropsy-
chology journalswere sampledwell byO’Bryant et al. (2004). In
aneffort to remainas current aspossiblewhile capturinga similar
number of articles, we coded journals from April 1, 2016 to
March 31, 2019. Although this duration is shorter than that of
the original report, we coveredmore journals, and ended upwith
a sample of articles similar to the original report; O’Bryant et al.
(2004) coded1440 articles from5 journals, and the present study
evaluated 1648 articles from 7 journals, of which 1277 were
coded and reported below (Figure 2).

Types of articles considered

Broadly, we included manuscripts that reported demographic
data for a sample. The only types of manuscripts that were
excluded categorically were Position Papers (k= 41),
Provider Surveys (k= 22), Review Papers (k= 174), Meta-
Analyses (k = 29), and Case Studies (k= 27). In addition,
78 additional published works were excluded that did not
include data/participants (e.g., editorials), or secondary
analyses (see further description below) that did not report
any demographic data (e.g., referring only to a prior work;
methods papers using a prior sample only as a demonstration;
simulation studies). Our approach to inclusion/exclusion was
consistent with the methods described by O’Bryant et al.
(2004). Given the above, this meant that 1277 articles were
fully coded for analyses.

Coded articles were designated as either Original Research
or Secondary Analysis. Original Research was designated
when it was apparent or reasonably inferred that the article
was the first and/or only report. For individual or stand-alone
studies, this was always the case. For papers known to be or
reasonably inferred to be derived from “larger projects,” these

were typically coded as secondary analyses. This was the case
if there was (a) some direct reference to prior reports (e.g.,
“further details on this sample can be found in Medina
et al.”) and/or there was some specific indication that the data
had been previously used (e.g., “the data here are from the
second time point of the ____ project”; “data were taken from
the ____ project”). If data came from records (e.g., “records
were reviewed”; “records were pulled from X registry”),
these were typically coded as Original Research, unless the
above conditions were met. As above, the only papers specifi-
cally excluded were those that did not present demographic
data at all (e.g., either because they were review/meta-
analyses or position papers). The research team coded spe-
cific demographic variables based on the criteria below.
Additionally, the study team communicated through a
monthly call to rectify any specific concerns that team
members came across during the coding process.

Sample N

We recorded the N of the sample for which demographic infor-
mation was reported. This definition resolved the issue where
demographics were sometimes provided only on the analyzed
sample or sometimes on the larger recruited sample. In the case
of multiple groups, we reported the sum total of those groups. If
there were multiple experiments, using different samples, we
reported the sum total across experiments. Thus if 200 were
recruited, but 15 were excluded, and 185 analyzed, then the
reported sample could be either 200, 185, or some other number;
the “Sample N” was determined by the number of individuals
for whom the study provided demographic data.

Developmental population

We coded whether studies included pediatric (age 0–17 years)
and/or adult (age 18þ years) samples. Some journals publish
works predominantly on pediatric versus adult populations, but
this often does not adequately represent the reported sample. In
fact, from the two developmental journals, 23% of coded
articles included adult samples (exclusively or in part), and
of the five other journals, 20% of articles included pediatric
samples (exclusively or in part). In cases where longitudinal
data that spanned the two populations were reported, or where
the age range included both pediatric and adult populations
(e.g., aged 16–24 years), we coded articles as including both
of these population categories. For pure follow-up samples
(e.g., a report that follows up on a sample reported 5 years ear-
lier), we coded the age for which data were currently being
reported (e.g., if the initial sample was recruited at age 15,
but the data for the current paper were collected at age 20,
the study would be coded as adult only).

Country

The country was coded by name, according to where the sam-
ple was recruited (as opposed to, e.g., the country of the lead/

500 L.D. Medina et al.

https://doi.org/10.1017/S1355617720001083 Published online by Cambridge University Press

https://doi.org/10.1017/S1355617720001083


senior author or where the IRB approval was from). In cases
where participants were from multiple countries, we chose to
code these as “International.” We also recoded country
according to the continent in a post hoc manner, for parsi-
mony in reporting.

Coding of Actual Demographic Variables

Age

We coded as 1 when studies reported actual ages (means, SD,
etc.). We coded as 0 if only a broad range (“adolescents”;
“toddlers”;ages12–18years)wasprovided.Wecodedagesome-
what strictly because of its ubiquity in O’Bryant et al. (2004).

Sex/gender

We coded as 1 when studies reported actual sex/gender or
proportions. We coded as 0 if only vague descriptions were
given (e.g., “mostly female”). While we acknowledge bio-
logical sex differs from gender identity or non-binary gender,
we use the term “sex/gender” here to encompass the reporting
of both. Notably, despite the distinction between these terms,
there remains a prevalent use of both terms in the literature
without explicit description justifying the choice in the term.
So as to not assume one or the other in the articles reviewed
(e.g., the authors reported “gender” but meant “sex”), we
refer to sex or gender as reported.

Race/ethnicity

We coded as 1 when studies documented racial/ethnic com-
position in the majority of cases. For example, if a study
reported dichotomies (e.g., % Caucasian), this was still coded
as 1. We coded as 0 if race or ethnicity or their proportions
were ambiguous (“% were Eastern European,” or “majority
were Caucasian”).

%NHW. The percentage of non-Hispanic White, if
reported or calculable, was recorded as %NWH. Beyond
recording the percentage of White individuals in a sample,
this variable distinguished studies that reported the race of
each individual within the sample from studies that reported
race more generally. For example, in a study that reported a
dichotomy such as the number of Hispanic versus non-
Hispanic individuals, race/ethnicity would still be coded as
1, but %NHW would not be calculable and therefore be left
blank.

Education quantity

Education was coded more broadly than some other catego-
ries, partly because education means different things for chil-
dren (tied to how old they are) versus adults (where education
typically indicates maximal academic attainment). Education
was coded as 1 if the number of years of education or grade
level was actually provided (e.g., mean, SD). If a range was
given (e.g., grades 4–9, or “all participants had a HS

Fig. 2. PRISMA flow diagram.
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diploma”), education was also coded 1. However, education
was coded 0 even if related data were provided (e.g., % in
Special Education), because it was the quantity/level of edu-
cation that was the variable of interest. For pediatric samples,
we coded as 1 when either a parental or child education level
was given. For example, in infant studies, education per se is
not relevant, but parental education is often reported. For tod-
dlers, they may or may not be in preschool or parental edu-
cation may be reported. Similarly, for most age ranges,
education could be inferred (“participants were in middle
school” or “young adults in college”) and was also coded
1 in such instances.

Socioeconomic status

SES was coded as 1 only if (a) it was specifically identified as
such or included the major SES elements (e.g., income, occu-
pation), and (b) went beyond education. For example, if
authors documented that they used maternal education level
as a proxy for SES without any additional corroborating
information, then SES was coded as 0 and education was
coded as 1. SES, like education, was coded broadly; if general
categories were provided (“sample was predominantly upper-
middle class”), then SES was coded 1. Also, as with educa-
tion, in pediatric samples, if parental SES was given, then
SES was coded as 1. Additionally, we coded as 0 if SES
was used in analyses but means, SDs, and/or frequencies/per-
centages were not reported. If occupational categories were
provided and presented a clear hierarchy (manual labor vs.
professional), then we also coded SES as 1.

Language

The language was coded as 1 if the manuscript reported the
participants’ language (e.g., somemeasure of language domi-
nance, the proportion that is bilingual, or the proportion with
a second language). The language was also coded as 1 if
inclusion/exclusion criteria were clear (e.g., “must be native
Swedish speakers,” “must have English as dominant
language”). The language was coded as 0 if language ability
was ambiguous (“participants were fluent in English”). The
language was also coded as 0 if the samples’ language was
not explicitly stated, even if the study’s context may suggest
a specific language (e.g., a German study might be assumed
that its sample spoke German; this, however, was not suffi-
cient reporting according to our definition).

Acculturation

Acculturation was coded as 1 if some specific measure of
acculturation was used and data provided, and/or there was
some strong indication that all the participants were clearly
and uniformly acculturated to the setting (e.g., all participants
being of the same ethnicity and language background and
having lived in the same small rural town). Otherwise, accul-
turation was coded 0.

If authors mentioned that groups were “matched” on one
or more of the above demographic factors, but did not report
evidencing data, we coded as 0. We also coded as 0 in cases
where, in secondary analyses, authors referred to a previous
report or larger study for any of these demographic variables
(though as noted, we did not include secondary analyses if no
demographic data were reported). In these cases, although
data may be available, specific demographic breakdowns
or values were not made immediately evident to the reader,
and therefore constituted a lack of reporting.

Analyses

Preliminary analyses included an evaluation of inter-rater
reliability coding. While it may seem self-evident whether
or not a given datum was reported, because journals and
authors vary considerably, there were not always clear-cut
statements on which to evaluate whether or not a given piece
of information was recorded. In fact, all team members par-
ticipated in finalizing the definitions relayed above to pro-
mote consistency. Once all definitions had been agreed and
finalized, we double-coded 10 manuscripts from each journal
(70 altogether, or 5.5% of total) for agreement purposes. We
computed both percent agreements and Kappa coefficients
for each of the 13 variables considered (see Table 2 for values
and confidence intervals). These were all acceptable, and
indicate that agreement, particularly on key variables, was
excellent.

Primary analyses were largely descriptive. However, for
comparisons of equivalence or increases/decreases relative
to benchmarks, we used a single sample proportion z-test
from a binomial distribution (Pan, 2002) to statistically com-
pare these frequencies. A specification of a margin is required
for equivalence tests; for these, we used 5%, or else the maxi-
mum allowed utilizing a 5% would cause the margins to not
be bound by 0 or 1. Two-sided p-values were used, at .05.
Further, in comparing pediatric versus adult, we used chi-
square analyses to compare proportions among those report-
ing either or both of these populations.

RESULTS

The primary descriptive results appear in Table 3. As with
O’Bryant et al. (2004), the most frequently reported catego-
ries were age, sex/gender, and education (see Table 4 for
direct comparisons). We first expected that age, sex/gender,
and acculturation would be similar to previously reported
rates. We found that for age (reported nearly ubiquitously),
the obtained value was greater than the lower margin and
less than the upper margin (zlower= 33.62, p< .001;
zupper=−1.66, p< .048), indicating that our obtained value
was equivalent to that of O’Bryant et al. (2004). However,
for sex/gender, the present reporting was not equivalent
(zlower= 23.74, p< .001; zupper=þ5.49, p< .001), indicat-
ing that our obtained value was higher than that found in
O’Bryant et al. (2004), z= 8.80, p< .001. Similarly, for
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acculturation, reporting was not equivalent (zlower= 2.40,
p< .009; zupper= 1.46, p= .928), indicating that our obtained
value was higher than that found in O’Bryant et al. (2004),
z= 4.18, p< .001.

We expected that both race/ethnicity and education would
be more frequently reported. This was the case for race/eth-
nicity, z= 12.63, p< .001, but not for education, z=−5.46,
p< .001, which was in fact less frequently reported compared
to O’Bryant et al. (2004).

For SES and language, these were more frequently reported,
z= 5.48, p< .001 and z= 8.25, p< .001, respectively, but we
expected these to be more reported in pediatric than adult sam-
ples. For this comparison, statistics were evaluated excluding
the studies that contained both sample groups (k= 1162).
SES was in fact reported more commonly in pediatric
(30.7%) than in adult (5.7%) samples, χ2(1)= 131.2, p< .001
(the value was 18.3% for studies that included both pediatric
and adult samples). However, the language was reported simi-
larly across these two populations, p> .05, though as noted the
overall value was higher than in O’Bryant et al. (2004).

Exploratory evaluationof rates of reportingonother variables
didnotrevealdifferencesbetweenadultandpediatricsamples,on
age, sex/gender, acculturation, or race/ethnicity, but education
was in factmuchmore commonly reported in adult (86.8%) than
pediatric (39.1%) samples, χ2(1)= 273.4, p< .001.

Considering variables not included in O’Bryant et al., it is
interesting to note that the proportion of non-Hispanic White
participants across studies was 68% (median, 75%). It should
also be noted that this value is only calculable on studies that
reported this proportion, which was only approximately one-
third of the sample (n= 414).

Another interesting value examined was study origin,
where the overwhelming proportion of studies included par-
ticipants from either North America (52%) or Europe (27%).

As a follow-up analysis, we examined the extent to which
the rates of reporting were different in original versus secon-
dary analyses (since there is likely variability in the extent to
which researchers recapitulate descriptive data that exist else-
where). However, for most all variables, there was no differ-
ence in such rates, p> .05, with the exception of race/
ethnicity, though in this case, this variable was more fre-
quently reported in secondary (50%) relative to original
(31%) reports, χ2(1)= 35.5, p< .001.

DISCUSSION

We sought to review articles from neuropsychological jour-
nals published over a 3-year period in order to compare the
reporting of demographic variables (e.g., age, education,
sex/gender, race/ethnicity, and language) to the previously
reported rates by O’Bryant et al. (2004). The data were
encouraging in some respects, demonstrating increases in
reporting of language, race/ethnicity, and even sex/gender
(and SES, at least for pediatric populations). However, as inti-
mated 15 years ago by O’Bryant et al. (2004), there remains
much work to do. For example, although reporting rates of
race/ethnicity and SES and language have increased, they
are still quite low. Although the fact that SES as reported
in adult studies was lower than even in O’Bryant et al.
(2004), this is likely a function of the lenient criteria and
the explicit separation of SES from education in the current
study. Lower rates of education reporting in pediatric samples
appear counterintuitive, although this may in part be due to
the fact that young children may not have years of education
(though as noted, education was coded even if parent infor-
mation was provided). It is important to note that the adult
journals did not differ in percent reported for education from

Table 2. Inter-rater reliability

Demographic variable % Agreement Kappa coefficients 95% confidence interval

Primary demographics: seven variables
included in O’Bryant et al. (2004)

Education 92.9 0.83 0.68–0.97
Race/ethnicity 91.4 0.83 0.70–0.96

Age 100 N/A N/A
Sex/gender 95.7 N/A N/A
Acculturation 100 N/A N/A
Language 95.7 0.84 0.67–1.02

SES 98.6 0.90 0.71–1.09
Primary demographics 96.3 0.93 0.89–0.96

Secondary demographics: three
additional demographic variables

Article type 80 0.52 0.30–0.75
Adult 98.6 0.97 0.91–1.03
Child 100 1.0 1.0–1.0

Secondary demographics 92.9 0.86 0.79–0.93
Primary and secondary demographics Total 10 demographics 95.3 0.91 0.87–0.94
Other publication characteristics Country 82.9 0.65 0.52–0.78

Sample N 88.6 0.93* 0.89–0.96
% NHW 95.7 0.95* 0.89–0.97

Note. Kappa coefficients and CIs could not be computed for age and acculturation due to % agreement being 100%. Kappa coefficients and CIs could not be
computed for sex/gender due to one of the required cells being 0 (other raters never coded “not reported” for sex/gender). CIs = confidence intervals.
*Sample N and % NHW do not have computed Kappa coefficients because these are not categorical variables; values provided are intraclass correlation
coefficients.
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the original reporting by O’Bryant et al. (2004). In sum, an
important takeaway is that not enough information is rou-
tinely provided in neuropsychological research regarding
race/ethnicity, language status, acculturation, or SES.

It should be noted that the present study focused on the
presence of these characteristics being reported. This is a
fairly “low bar,” and of course is far different than consider-
ing these variables analytically (either as covariates, as
matching variables, or as an area of scientific focus).
Considering such variables routinely, particularly beyond
age and sex/gender, may allow for broader applicability of
the principles and findings reported. While we mostly limited
our review to the demographic variables reviewed by
O’Bryant et al. (2004), other variables [e.g., rural vs. urban
living environment (Saenz et al., 2018)] may provide an addi-
tional valuable sample characterization. Exploration of
reporting patterns by subfields of research and practice
(e.g., epilepsy vs. neurodegenerative disease) may also pro-
vide insights into specific and systematic oversights. In the
end, we believe that more routine reporting of such data (both
rote reporting as well as consideration in analyses) will serve
tomake neuropsychological researchmore inclusive and gen-
eralizable, as well as positively affect test interpretation and
downstream diagnosis, recommendations, and treatment
planning. Particularly as many of these factors are easily
obtained via self-report, there is little reason not to include
them. Acculturation seems the closest to a construct here,
and might require specific assessment, though SES typically
does as well.

These results highlight two related, albeit distinct, critical
issues with neuropsychological literature: representation/
generalizability and transparency. This is particularly the case
since neuropsychological research occurs across many coun-
tries, and more consistent delineation of sample characteris-
tics could improve international communicability.

Regarding representation and generalizability, to take the
example of ethnicity/race, non-Hispanic White individuals
comprise 60% of the US population (US Census Bureau,

2019). Of the studies for which this information was available
(414/1277), the median proportion of non-Hispanic White
participants was 75%. In a review of the behavioral science
literature, Henrich, Heine, and Norenzayan ( 2010) noted that
broad claims about human behavior are often derived from
convenience samples drawn entirely from what they termed
WEIRD (Western, Educated, Industrialized, Rich, and
Democratic) societies. In their findings, the authors reported
how these samples are often, and paradoxically, not represen-
tative of the larger population and identified significant var-
iations in brain–behavior relationships highly relevant to the
field of neuropsychology – including visuospatial abilities,
memory, attention, categorization, and reasoning – threaten-
ing notions of the universality of “basic” psychological proc-
esses. In a push for characterizing a more representative brain
in a cross-disciplinary manner, the population neuroscience
literature has explicitly outlined various goals and frame-
works for integrating brain–behavior research with represen-
tative samples (Falk et al., 2013). The lack of representative
samples prevents our profession from developing and provid-
ing culturally and linguistically appropriate assessment tools
and, consequently, maintains health disparities. Despite
numerous documented barriers to recruitment and inclusion
(Robinson & Trochim, 2007), under-represented communities
do not appear to be less willing to participate in health research
(Wendler et al., 2006). While a discussion of the science of
recruitment and inclusion for research is beyond the scope of
this review, various critical issues and approaches to the effec-
tive inclusion of culturally and linguistically diverse commun-
ities in research protocols have been reviewed elsewhere (e.g.,
Hughson et al., 2016; Nápoles et al., 2011; Paskett et al., 2008;
Torres-Ruiz et al., 2018; Yancey et al., 2006).

The second critical issue highlighted by the current find-
ings relates to transparency. Adequate description and char-
acterization of study samples are crucial for the replicability
of study findings and can help elucidate the reasons for vari-
ability when results are not replicated. The overwhelming
majority of neuropsychological tests are developed primarily

Table 3. Descriptive results

Journal k Age EDU Sex/gender R/E ACC LANG SES Adult Pediatric Original % NHW Sample N

ACN 195 98.7 83.1 93.9 44.1 0.0 15.4 3.6 91.3 16.4 97.4 67.9 137.0
CNP 167 100 38.9 98.2 35.9 0.6 15.0 32.9 17.4 98.8 68.9 62.9 93.0
DVN 95 100 39.0 84.2 28.4 0.0 21.1 22.1 32.6 83.2 74.7 56.2 69.0
JCEN 208 100 77.9 98.1 31.7 0.0 20.7 9.1 89.4 20.7 72.6 70.4 89.5
JINS 240 100 76.7 96.7 37.1 0.0 17.1 12.5 85.8 21.3 50.0 71.1 90.0
NEU 233 100 74.7 97.0 23.2 0.9 22.3 12.9 82.4 22.8 97.0 69.2 69.0
TCN 139 99.3 91.4 98.6 56.1 2.2 27.3 6.5 88.5 17.3 59.7 72.1 169.0
Total 1277 99.8 71.3* 96.0* 36.0* 0.5* 19.5* 13.4* 74.0 35.0 74.9 68.2 99.0

Note: k is the number of reviewed articles and included in the comparisons for each journal. The value for Sample N is a median value (as original variable was
quite skewed and kurtotic) of the samples described in each article. All other values are percentages.
*Significant at p< .01 compared to 2004 data; all significant values indicate increases in reporting except for EDU (i.e., education), which demonstrated a
decline in reporting. As noted, adult and pediatric do not add up to 100% given that some studies include both populations. ANC= Archives of Clinical
Neuropsychology; CNP=Child Neuropsychology; DVN=Developmental Neuropsychology; JCEN= Journal of Clinical and Experimental
Neuropsychology; JINS= Journal of the International Neuropsychological Society; NEU=Neuropsychology; TCN= The Clinical Neuropsychologist;
EDU= education; R/E= race/ethnicity; ACC= acculturation; LANG= language; SES= socioeconomic status; NHW= non-Hispanic White. Original is
the proportion of studies with original data, its converse is secondary data reporting.
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in the context of WEIRD samples and what is known about
performance on these tests is likely restricted to our under-
standing of these specific samples (Dotson & Duarte, 2020).
Honest disclosure of the demographicmakeup of sampleswill
allowfor theevaluationof thegeneralizability of reported find-
ings. Moreover, the selection of appropriate tests for a given
group will be facilitated. The under-reporting of sample char-
acteristics is not unique to neuropsychology and has not been
helped by establishing reporting guidelines (Johansen &
Thomsen, 2016). Rad and colleagues (2018) similarly found
that important factors, like ethnicity/race and SES, were
largely unreported in broader literature related to psychologi-
cal research. The authors similarly noted that, in addition to
omitting this information, researchers in over 80% of the
articles reviewed did not discuss their results in the context
of the population sampled (Rad et al., 2018). Rad et al.
(2018) provide several recommendations for both authors
and journals, summarized here. For authors, they recommend
(1) reporting of more comprehensive demographic character-
istics; (2) justification of the sample studied; (3) contextuali-
zation of findings to the population sampled; (4) discussion of
the generalizability of the findings (including with regard to
culture and context); and (5) analytical investigation of
existing diversity (e.g., moderator effects of sex/gender).
For journals, Rad and colleagues (2018) recommend (1) con-
sideration of sample diversity as a paper characteristic that can
increase its overall contribution; (2) incentivizing and/or
rewarding authors who sample diverse populations (e.g.,
through diversity badges); and (3) explicitly establishing
diversity targets (e.g., setting a goal that at least 50% of papers
for a given year will sample populations that deviate from typ-
ically sampled populations on at least one dimension). We
agree with these recommendations, and suspect that many
neuropsychological researchers implicitly consider the above
in theirwork; doing somore explicitly is likely to be of benefit.

Taken together, these recommendations would arguably tar-
get both the lack of representativeness and the lack of transpar-
ency. The American Psychological Association, in their Journal
ArticleReportingStandards (JARS), lists sampling, recruitment,
and participant selection as basic methodological factors to be
described when characterizing participant samples in manu-
scripts (Appelbaum et al., 2018). As our cultural landscape
becomes increasingly heterogeneous and neuropsychology
becomes more international, expanding our reporting standards
to incorporate recommendations for greater inclusion and trans-
parency is not onlywarranted – it may be vital for our profession
to stay relevant both in the healthcare marketplace and as a sci-
entific discipline.
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