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Evaluating Age, Sex, Racial, and Ethnic 
Representation in Acute Ischemic Stroke 
Trials, 2010 to 2020: A Systematic Review 
and Meta- Analysis
Emily K. Acton , MSCE; Mohammad Hossein Abbasi , MD, MPH; Scott E. Kasner , MD, MSCE

Enrollment of populations that bear the real- world 
burden of ischemic strokes is critical to develop-
ment of generalizable and clinically relevant ran-

domized clinical trials (RCTs). Despite well- recognized 
historical patterns of underrepresentation for women, 
older adults, and certain racial/ethnic minorities,1 
knowledge gaps remain regarding representation in 
modern trials. Interestingly, preliminary evidence sug-
gests more equitable enrollment among RCTs with 
acute rather than chronic interventions.2,3 We aimed to 
determine representativeness by age, sex, race, and 
ethnicity of participants in acute ischemic stroke RCTs 
performed in the United States or Canada.

We conducted a systematic review and meta- 
analysis in accordance with Preferred Reporting Items 
for Systematic Reviews and Meta- Analyses and pro-
spectively registered with PROSPERO: International 
Prospective Register of Systematic Reviews 
(CRD42021247730). All screening, data extraction, 
and quality assessment steps were undertaken in-
dependently by 2 reviewers (E.K.A. and M.H.A.), with 
areas of disagreement resolved by consensus.

The data that support the findings of this study are 
available from the corresponding author upon reason-
able request.

Our search was conducted in ClinicalTrials.gov 
among trials that (1) registered with the study type listed 

as “interventional,” the condition listed as “stroke” (or 
one of the terms affiliated with “stroke”), the location list-
ing indicating trial conduct in the United States and/or 
Canada, the age category for enrollees listed as “adult” 
and/or “older adult,” and the trial phase listed as “phase 
2,” “phase 3,” and/or phase “not applicable”; (2) reported 
a start date on or after January 1, 2010; and (3) reported 
a primary completion or termination date on or before 
December 31, 2020. ClincalTrials.gov entries and as-
sociated full- text, English language publications were 
screened for ischemic stroke RCTs, with acute interven-
tions (≤72 hours following stroke onset), ≥5 sites, ≥80% 
of sites located in the United States or Canada, and ≥100 
participants. Publications were excluded if exclusively 
reporting secondary, interim, or post hoc analyses.

Data were extracted from eligible trials using a 
standardized extraction form, with all data collected 
directly from the source article or its supplementary 
materials. The outcome of interest was representation 
among trial participants. Specifically, for representation 
by sex, race, and ethnicity, the proportion of partici-
pants in each of the extracted groups was assessed. 
Participants whose sex, race, or ethnicity was listed 
as “unknown” were excluded from the denominator 
of the calculated proportions for sex, race, or ethnic-
ity, respectively. In accordance with recommenda-
tions,4 “sex” was distinguished from “gender identity.” 
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Documentation of gender identity was extracted for 
descriptive purposes. For age, representation was 
evaluated using the reported mean (+/−1.35 SDs) or 
median (+/−1 interquartile range).

As this review focuses on the representativeness of 
stroke trial participants, assessment of methodologi-
cal quality concentrated on the completeness of re-
porting for the age, sex, racial, and ethnic profiles of 
participants within the publication or its supplementary 
materials.

In order to efficiently characterize and convey partic-
ipant representation in modern acute ischemic stroke 
trials, a combination of qualitative and quantitative data 
synthesis was employed. Data were quantitatively syn-
thesized via meta- analysis using a generalized linear 
mixed model (random intercept logistic regression 

model), which is a recommended approach for meta- 
analysis of single proportions. CIs for individual studies 
were derived based on the Clopper- Pearson method. 
Quantitative data synthesis and forest plot construction 
was performed using the meta R package. Statistical 
heterogeneity was expressed in terms of the I² statistic.

Of 548 screened ClincalTrials.gov entries, 12 RCTs 
met eligibility criteria (total: 7955 participants). Age and 
sex were reported in all assessed trials. However, race 
and ethnicity were documented in just 42% (5 publica-
tions), and only 33% (4 publications) provided a level of 
granularity beyond White/non- White for race. Gender 
identity was not described in any included publications. 
As shown in Figure, relatively proportionate represen-
tation was observed by age (12 studies; heterogene-
ity in reporting precluded meta- analysis) and sex (12 

Figure. Representation in the 12 eligible US or Canadian acute ischemic stroke trials published between 2010 and 2020.
A, Measures of central tendency and distribution for age by trial/trial intervention group.†B, Pooled proportion of female (sex) 
participants (pooled proportion of acute ischemic stroke RCT participants=48%; proportion of the general US population=51%).‡ C, 
Pooled proportion of Black participants (pooled proportion of acute ischemic stroke RCT participants=19%; proportion of the general 
US population=12.4%).‡ D, Pooled proportion of Asian participants (pooled proportion of acute ischemic stroke RCT participants=2%; 
proportion of the general US population=6%).‡ E, Pooled proportion of non- White participants (pooled proportion of acute ischemic 
stroke RCT participants=23%; proportion of the general US population=38.4%).‡ F, Pooled proportion of Hispanic participants (pooled 
proportion of acute ischemic stroke RCT participants=11%; proportion of the general US population=18.7%)‡. *In accordance with the 
format of age reporting in the RCT publications, age median and interquartile range were presented in place of mean and SD. †Error 
bars=mean +/− 1.35 SDs or median +/− 1 interquartile range. ‡To provide a visual comparator, the vertical, solid red line indicates the 
approximate proportion of each of the assessed groups within the general US population based on 2019 and 2020 census data.6,7 
RCT indicates randomized controlled trial.
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studies; 48% female, CI, 45%– 51%; I2=70%). Overall, 
non- White participants comprised 23% of reporting 
trials’ populations (5 studies; CI, 17%– 29%; I2=93%). 
Black and Asian participants accounted for 19% (CI, 
12%– 28%) and 2% (CI, 1%– 4%), respectively (4 stud-
ies; I2=96% and 45%). Hispanic participants encom-
passed 11% of reporting trials’ populations (5 studies; 
CI, 8%– 15%; I2=97%).

Although age and sex were routinely documented, 
less than half of the assessed US or Canadian acute 
ischemic stroke RCTs provided details about race and 
ethnicity. It is likely that this information was collected 
but underreported, impeding interpretation of the gen-
eralizability of these trials. Notably, these findings par-
allel the underreporting of race and ethnicity observed 
in cardiovascular trials,1 suggesting the need for com-
prehensive changes to RCT publication procedures 
and expectations. Core standards for reporting on race 
and ethnicity have been established by the National 
Institutes of Health,5 and bolstered by recent guidance 
from organizations like the New England Journal of 
Medicine.4 However, our findings underscore the need 
to drive uptake within the stroke research community. 
Echoing calls for increased transparency,4,5 we recom-
mend further emphasis on complete and granular re-
porting of racial and ethnic profiles in order to facilitate 
ongoing assessments of representation among mod-
ern stroke trials.
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