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Abstract

Introduction: The objective of this study was to determine rates and trends in reporting of
preferred language, socioeconomic factors, and sexual orientation and gender identity in published
pediatric clinical trials.

Methods: A cross-sectional study of pediatric clinical trials conducted in the United States
published from January 1, 2011 through December 31, 2020 in five general pediatric and five
general medical journals with the highest impact factor in their respective fields was performed.
Outcomes were reporting of preferred language, socioeconomic factors, sexual orientation, and
gender identity. In late 2021, descriptive statistics and logistic regression to understand how
reporting of preferred language and socioeconomic factors changed over time were performed.

Results: Of 612 trials, 29.6% (n=181) reported preferred language. Among these, 64.6%
(n=117/181) exclusively enrolled participants whose preferred language was English. From
2011-2020, there was a relative increase in reporting of preferred language (8.6% per year, 95%
Cl 1.8, 16.0). Socioeconomic factors were reported in 47.9% (n=293) of trials. There was no
significant change in the reporting of socioeconomic factors (8.2% per year, 95% CI -1.9, 15.1).
Only 5.1% (9/179) of published trial results among adolescent participants reported any measure
of sexual orientation and 1.1% (2/179) reported gender identity.

Conclusions: Preferred language, socioeconomic factors, sexual orientation, and gender identity
were infrequently reported in pediatric clinical trial results despite these characteristics being
increasingly recognized as social determinants of health. To achieve more inclusiveness and

to reduce unmeasured disparities, these characteristics should be incorporated into routine trial
registration, design, funding decisions, and reporting.

Keywords
pediatrics; Clinical trials; Language; socioeconomic status; sexual orientation

Introduction

Children with preferred languages other than English, in low-income families, and who

are leshian, gay, bisexual, transgender, and queer/questioning (LGBTQ+) have worse health
outcomes in the United States (U.S.) than children without these characteristics. Children
with preferred languages other than English have higher rates of medication dosing errors,
unplanned emergency department return visits, and adverse events while hospitalized.1#
Children with lower socioeconomic status receive less care for the same conditions,

have worse management of chronic conditions including cancer, and have higher rates

of mortality than children of higher socioeconomic status.>"10 LGBTQ+ individuals have
less access to healthcare, higher rates of psychiatric conditions including depression and
suicidality, and are more likely to have unstable housing situations than children who are not
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LGBTQ+.11-14 One of biomedical research’s fundamental roles is to evaluate and address
health inequities as well as investigate how interventions impact diverse populations.1®

For over 25 years, the U.S. Food and Drug Administration (FDA) and the U.S. Department
of Health and Human Services (HHS) have recommended that clinical trial investigators
provide materials and staff that facilitate the participation of individuals with preferred
languages other than English, and that informed consent information be presented “in
language understandable to the subject”.16:17 The U.S. National Institutes of Health (NIH)
has designated “sexual and gender minorities as a health disparity population alongside
racial and ethnic minorities, and socioeconomically disadvantaged populations.”8 The
HHS, the National Academy of Medicine, the Joint Commission, and the National
Academy of Sciences have recommended routine collection of patients' sexual orientation in
health care settings, including clinical trials.1%-22 Despite these recommendations, preferred
language, socioeconomic factors, and sexual orientation and gender identity (SOGI) are
not recorded in a standardized way in most administrative databases or electronic health
records.23:24

Clinical trials provide the highest level of evidence for medications and interventions

that guide and improve clinical care.?® In adult clinical trials, as few as 4-15% of
published results reported measures of socioeconomic factors and only 22% reported
participant SOGI.28:27 Failure to report these important participant characteristics may
perpetuate known disparities, miss unrecognized health inequities, and hamper the creation
of interventions needed to reduce health inequities.28

Despite the documented disparities in pediatric outcomes by preferred language,
socioeconomic factors, and SOGI, an understanding of pediatric participant enrollment in
clinical trials by these characteristics is lacking. Characterization of reporting of these
demographics in trial enrollment has the potential to inform future reporting, recruitment
strategies, and research priorities. This study was conducted to evaluate multiple domains
of trial reporting in a sample previously used to explore the reporting of participants’

race and ethnicity.2% The objective was to determine rates and trends in reporting of these
characteristics in pediatric clinical trials published in leading general pediatric and medical
journals.

This was a cross-sectional analysis of articles published in five general pediatric journals and
five general medical journals over a 10-year period. This study was exempted from review
by the Boston Children’s Hospital institutional review board since all data were publicly
available and no identifiable patient information collected.

Study Sample

The detailed methodology related to an analysis of reporting of race and ethnicity has
been reported previously.29 Briefly, in this secondary analysis to evaluate the reporting

of participant/caregiver preferred language, socioeconomic factors, and SOGI in pediatric
clinical trials, articles published in the five general pediatrics journals with the highest

Am J Prev Med. Author manuscript; available in PMC 2024 June 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnue Joyiny

1duosnuen Joyiny

Rees et al.

Measures

Page 4

impact factor (i.e., JAMA Pediatrics, Lancet Child & Adolescent Health, Pediatrics, Journal
of Adolescent Health, and the Journal of Pediatrics) and the five general medical journals
with the highest impact factor (i.e., New England Journal of Medicine, Lancet, JAMA,
British Medical Journal, and PL0oS Medicine) according to impact factor in the Web of
Science’s Journal Citation Report in 2019 were reviewed.30 These journals were selected
because it was thought they would be likely to publish the most impactful pediatric clinical
trial results which had the highest likelihood of influencing clinical care for children and
adolescents. Articles published from January 1, 2011 to December 31, 2020 were reviewed.

To determine which articles reported clinical trial results, the NIH definition of a clinical
trial was used.3! Articles that reported pediatric clinical trial results, defined as those in
which enrolled participants were 0-18 years of age or in which the median or mean age of
participants was <18 years were included. Articles reporting clinical trials conducted outside
the U.S. and secondary analyses of clinical trials (if the original clinical trial publication was
included in the dataset) were excluded.

PubMed was queried to identify published articles in the selected journals (Appendix
Query). The abstract and full text of each article were screened and reviewed by a member
of the team of investigators (i.e., CAR, AMS, ENP, SM, EA, JJ, JM, or EWF) to identify
pediatric clinical trials. The following trial characteristics were extracted: randomization,
masking, trial phase, intervention type, disease(s) studied, listed funding sources, and trial
location(s). The number of enrolled participants, participant age group(s), and, whenever
reported, participant/caregiver preferred language, participant socioeconomic factors, sex,
and SOGI as reported were extracted. Sex and SOGI were only collected from trials that
primarily enrolled school age children or adolescents. Preferred languages were extracted as
reported in the published trial results. Distinction between preferred language for medical
care, primary language spoken at home, or U.S. Census questions about English proficiency
was not made in the published articles. Socioeconomic factors were extracted as reported

in the published trial results and included: insurance type or status, household income,
community level income (e.g., county, ZIP code, neighborhood, etc.), caregiver education,
caregiver employment status, or other.

The REDCap platform was used to collect and manage all data.3? Variables were extracted
from the primary article, online supporting supplementary information, or the corresponding
entry in ClinicalTrials.gov.

The primary outcome was the proportion of published pediatric clinical trials that
reported participant/caregiver preferred language, socioeconomic factors, and SOGI in
trial enrollment. As there was no standardized list of preferred languages, socioeconomic
variables, or method of reporting SOGI used across the included articles, these variables
were recorded as reported in the published article or supplemental information.

Statistical Analysis

Descriptive statistics were calculated for the number of published pediatric clinical trials
that reported participant/caregiver preferred language, socioeconomic factors, and SOGI.

Am J Prev Med. Author manuscript; available in PMC 2024 June 01.


http://ClinicalTrials.gov

1duosnuen Joyiny 1duosnuey Joyiny 1duosnue Joyiny

1duosnuen Joyiny

Rees et al.

Results

Page 5

To understand how reporting of participant/caregiver preferred language and socioeconomic
factors changed over time, a hierarchical logistic regression model at the level of individual
studies, with preferred language or socioeconomic factors reported as the dependent variable
and year as the independent variable was constructed, with a random intercept for journal

to address heterogeneity in journal reporting rate trends. An exploratory analysis was
conducted using logistic regression to test associations between the outcomes of reporting
preferred language and of socioeconomic factors using several trial characteristics that were
hypothesized to be associated with the reporting of these outcomes. Candidate variables
included participant age group, trial allocation (i.e., randomized vs. not randomized),

trial size, intervention type (e.g., drug/biologic, behavioral intervention, etc.), and funding
category. As the number of trials reporting SOGI data was limited, factors associated with
reporting of participant SOGI or test for change over time were not assessed. P <0.05 was
considered significant. All analyses were conducted using the statistical software package R
version 4.0.3 (R Foundation for Statistical Computing, Vienna, Austria).

There were 99,866 articles, 3,782 potentially related to pediatric clinical trials, and 612
reported results of pediatric clinical trials.29 Most of the trials were randomized (93.8%,
n=574) and publicly funded (55.9%, n=342) (Table 1). Nearly half of the trials enrolled
100-499 participants (46.4%, n=284). There were 28.8% (n=176) trials that primarily
enrolled adolescent participants and 22.5% (n=138) that primarily enrolled pre-school and
school age children. There were 565,618 total participants enrolled in the included published
trials.

Of the 612 included published pediatric clinical trials, 29.6% (n=181) reported participant/
caregiver preferred language. There was a relative increase in reporting of participant/
caregiver preferred language during the study period (8.6% per year, 95% CI 1.8, 16.0)
(Figure 1). Among trials that reported participant/caregiver preferred language, 64.6%
(117/181) exclusively enrolled participants whose preferred language was English. Among
the 64 trials that reported non-English speakers, 72% (n=46/64) reported including consent
materials in languages other than English (43 in Spanish, 1 in Portuguese, 1 in Arabic, and 1
in Haitian Creole). Likewise, of the 64 trials that reported languages other than English, only
42% (n=27/64) reported having interpreters available for trial enroliment (25 with Spanish
interpreters and 2 with unspecified language interpreters).

Besides English, the most reported participant/caregiver preferred language was Spanish
(46.9%, 85/181). Eleven (6.1%) published trials reported that participants spoke other
languages, but these were not specified. Only 15.1% (n=85,139/565,618) of participants’
preferred language was reported in the included published trial results.

Pediatric clinical trials that primarily enrolled infants and toddlers were more likely to report
participant/caregiver preferred language than trials that primarily enrolled neonates when
adjusting for other variables (adjusted odds ratio [aOR] 2.32, 95% CI 1.14, 4.81) (Table

2). Published trials that evaluated behavioral interventions and screening/referral, or health
services interventions were more likely to report participant/caregiver preferred language
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than trials for drugs/biologics/dietary supplements (aOR 5.14, 95% CI 3.15, 8.59 and aOR
4.87,95% ClI 2.42, 9.85, respectively).

There were 293 (47.9%) articles reporting some measure of participant socioeconomic
factors. There was no significant change in the reporting of socioeconomic factors (8.2%
per year, 95% CI -1.9, 15.1) (Figure 1). The 293 trials reporting any measure of participant
socioeconomic factors described 13 different socioeconomic measures (Appendix Table).
Among all studies, caregiver education (31.0%, n=190/612) and household income (22.1%,
n=135/612) were the most reported measures.

Pediatric clinical trials that primarily enrolled infants and toddlers were more likely to
report socioeconomic factors than trials that primarily enrolled neonates (aOR 2.04, 95% ClI
1.04, 4.06) (Table 3). Trials enrolling 100-499 and =500 participants were more likely to
report participant socioeconomic factors than trials that enrolled fewer than 100 participants
(aOR 2.05, 95% CI 1.26, 3.35 and aOR 2.02, 95% CI 1.15, 3.56, respectively). Trials that
evaluated behavioral interventions and screening/referral, or health services interventions
were more likely to report socioeconomic factors compared to trials for drugs/biologics/
dietary supplements (aOR 8.48, 95% CI 5.22, 14.11 and aOR 18.16, 95% CI 7.86, 47.07,
respectively). Trials that were privately funded and those that did not report a funding source
were less likely to report socioeconomic factors than trials with combined public and private
funding (aOR 0.39, 95% CI 0.21, 0.72 and aOR 0.20, 95% CI 0.04, 0.68, respectively).

Only 5.1% (9/179) of trial results among adolescent participants reported participant sexual
orientation and only 1.1% (2/179) reported measure of participants gender identity. No trials
that enrolled school-aged children reported SOGI. Four of the publications that reported
sexual orientation were trials that assessed HIV-focused interventions and the other five
reported sexual health-related interventions. Among the two trials that reported gender
identity, one was an intervention targeting sexual-minority youths and the other was an
assessment of adolescents’ response to cigarette packaging.

Discussion

Across a wide range of clinical trials there was underreporting of social determinants of
health including preferred language, socioeconomic factors, and SOGI. Participant/caregiver
preferred language was infrequently reported in published pediatric clinical trials and though
participant/caregiver socioeconomic factors were more commonly reported, these data were
still reported in less than half of published trial results and used a wide range of measures
that makes potential comparison of results across studies difficult. Reporting of participant
sex was common, but SOGI were rarely reported. Though the collection of these variables
in clinical trials may create the need for additional time spent collecting data and may lead
to some participants/caregivers wondering why these are collected, the inclusion of these
well-documented social determinants of health will help standardize sociodemographic data
collection.

Preferred language was infrequently reported in this sample. When preferred language was
reported, nearly two-thirds of published trials excluded non-English speaking participants/
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caregivers, despite over 13% of people living in the U.S. (i.e., 60 million) who report that
they speak a language other than English at home.33 Thus, pediatric clinical trial enrollment
was exclusionary of a large proportion of children in the U.S. based on primary language
alone. Lack of equitable representation by preferred language limits the generalizability of
research findings to diverse patient populations and may perpetuate extant health disparities.
The exclusion of participants whose preferred language was not English is disconcerting in
light of recommendations put forth by the HHS in 1995 and recently reiterated by the FDA
to encourage the participation of individuals who speak all languages.18:17 While federal
policies mandate the provision of healthcare to patients in a language they understand,3*
there are no such policies mandating the inclusion of participants who prefer a language
other than English in research. Some funders discourage exclusion of research participants
based on their preferred language. Additional policies regarding the inclusion of patients
who prefer a language other than English may be needed.35-37

Though structural and individual barriers including systemic racism, researcher bias,
immigration status, and distrust of healthcare systems may reduce clinical trial enroliment,38
the default of enrolling English-speaking participants is likely the result of convenience,
resource limitations, and the hegemony of English in health care.3? Recruitment and
enrollment of participants whose preferred language is not English requires the provision

of translated enrollment materials and interpreters, which add additional costs to research.
However, if pediatric trials are meant to be representative of all pediatric populations, such
provisions should be made available. The Affordable Care Act mandates the availability

of interpreters for clinical care;* if the same requirement for medical research was
implemented this could improve clinical research recruitment efforts of patients with a
preferred language other than English. Language-concordance has been shown to improve
health outcomes and may also improve representation in research.! Recruiting and
retaining linguistically diverse clinical investigators and research staff could facilitate greater
enrollment of linguistically diverse participants.

Fewer than half of clinical trial publications included participant/caregiver socioeconomic
factors, but this was more common in behavioral and screening/referral or health services
trials. There is mounting evidence that socioeconomic factors including neighborhood
poverty, insurance type and status, and health literacy are important determinants of
pediatric health.>:742-47 |t is important to note that disparities in outcomes by these

social determinants of health are determined by societal and systemic factors. Recognition
of the influence of socioeconomic factors on pediatric health among investigators may
partially explain the greater reporting of participant/caregiver socioeconomic factors in
this study. This study’s results suggest that pediatric clinical trials that enrolled larger
numbers of participants and those that studied behavioral and screening interventions
were more likely to report participant/caregiver socioeconomic factors. Trialists evaluating
behavioral interventions may have greater recognition of socioeconomic factors’ role in
health outcomes, given the association of poverty and behavioral health disorders in
children.*8

Participant sex has long been acknowledged as a biological variable that should be
incorporated in research.#9 This study demonstrated that nearly all published pediatric
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clinical trials enrolling older children reported participant sex. In contrast, SOGI were

rarely reported. In 2015 there were an estimated 1.3 million high school students in the

U.S. who identified as LGBQ+; as of 2019 11.7% of high school students identified as
non-heterosexual and 13.3% had same-sex sexual contact.>0-52 Likewise, nearly 10% of

U.S. adolescents have a gender-diverse identity (e.g., trans girl, trans boy, genderqueer,
nonbinary).23 Though LGBTQ+ identity may not have surface-level biologically plausible
reasons to suspect differences in intervention outcomes, it must be recognized that neither do
race, ethnicity, language preference, nor socioeconomic status. Yet research shows that these
factors are true determinants of health. Rather than ignore SOGI status among participants,
researchers should appreciate that LGBTQ+ individuals experience higher rates of stigma,
discrimination, mental and behavioral health challenges, health risk behaviors, and poor
health outcomes.11-14 Thus, it is important to understand how these individuals may have
different outcomes within clinical trials. Standardization of best practices for SOGI data
collection is needed for clinical trials. SOGI questions from the Youth Risk Behavior Survey,
PhenX Toolkit, and Behavioral Risk Factor Surveillance System offer a starting point

by providing easy-to-implement questions.>2-54-56 Additionally, Harvard Medical School
recently published recommendations for data collection around SOGI and sex development
with proposed questionnaires to facilitate this process.>’

This study is subject to several limitations. This sample of published pediatric clinical trials
in medical journals with the highest impact factor is not representative of all pediatric
clinical trial results and may have introduced some bias in reporting of these key participant
characteristics. Though there are standardized questions put forth by the National Institute
on Minority Health and Health Disparities to assess participant English proficiency,8 this
study could not distinguish between preferred language for medical encounters, language
preference for written or verbal medical communication, or language spoken at home. This
study was unable to confirm whether reported preferred language represents that of the
caregiver or that of the pediatric participant, which is a complexity inherent to pediatric
research.>® Additionally, this study did not assess the reporting of health literacy. Lastly, this
study assessed the reporting of preferred language, socioeconomic factors, and SOGI and
was not designed to determine if these data were obtained as part of the pediatric trials or
not.

Conclusions

Participant/caregiver preferred language and participant SOGI were infrequently reported in
published pediatric clinical trial results. However, participant socioeconomic factors were
reported in nearly half of all published clinical trial results. The proportion of published
pediatric clinical trials that reported participant/caregiver preferred language increased from
2011 to 2020 but was still underreported. To achieve more inclusive pediatric clinical trials
and to ensure that clinical trial results are generalizable and address disparities, researchers
need to broaden their perspective on demographics, should incorporate these factors into
their data gathering and analysis, and work to delineate and report how these differences
ultimately affect participants response to research to improve care for all children. Finally,
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funding and publishing entities should consider these factors in deciding which trials to
support and disseminate.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Figure 1. Trends in reporting of participant/caregiver preferred language and socioeconomic
status from 2011-2020.2

@Reporting of participant sexual orientation and gender identity were too small to trend over
the study period.
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Characteristics of 612 pediatric trials published in leading general pediatric and medical journalsa

Table 1.

Trial Characteristics N (%)
Participant age group in article
All pediatric age groups 91 (14.9)
Neonate (0-30 days) 115 (18.8)
Infants and toddlers (31 days-3 years) 92 (15.0)

Pre-school and school age (4-12 years) 138 (22.5)

Adolescent (13-18 years) 176 (28.8)
Trial allocation

Randomized 574 (93.8)

Not randomized 38 (6.2)
Participant enroliment

<100 172 (28.1)

100-499 284 (46.4)

>500 156 (25.5)
Trial intervention

Behavioral 244 (39.9)

Drug/biologic/dietary supplement 239 (39.1)

Device/procedure 75 (12.3)

Screening/Referral/Health services 54 (8.7)
Funding source

Public 342 (55.9)

Private 112 (18.3)

Public and Private 128 (20.9)

None Reported 30 (4.9)

Participant preferred language reported | 181 (29.6)

Socioeconomic factor(s) reported 293 (47.9)
Sex reported (N=282) ” 272 (96.1)
Sexual orientation reported (N=282) b 9(15)
Gender identity reported (N=282) b 2(0.7)
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aJA MA Pediatrics, Lancet Child & Adolescent Health, Pediatrics, Journal of Adolescent Health, the Journal of Pedjatrics, New England Journal of
Medicine, Lancet, JAMA, BMJ, and PLoS Medicine

b . -
There were 282 trials that enrolled school age or adolescent participants.
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Table 2.

Factors associated with pediatric clinical trial reporting of participant/caregiver preferred language

Trial Characteristics Reported | Did Not Report | Adjusted Odds
Language Language Ratio (95% CI)
(N=181), n | (N=431), n (%)
(%) P value

Participant age group in article

All pediatric age groups 28 (15.4) 63 (14.6) 1.48 (0.71, 3.15) 0.30

Neonate (0-30 days) 17 (9.4) 98 (22.7) Referent

Infants and toddlers (31 days-3 years) 36 (19.9) 56 (13.0) 2.32(1.14,4.81) 0.02

Pre-school and school age (4-12 years) 36 (19.9) 102 (23.7) 0.86 (0.42, 1.78) 0.68

Adolescent (13-18 years) 64 (35.4) 112 (26.0) 1.16 (0.58,2.37) | 0.68
Trial allocation

Not randomized 6 (3.3) 32 (7.4) Referent

Randomized 175 (96.7) 399 (92.6) 1.98 (0.80, 5.68) 0.16
Trial enrollment

<100 45 (24.9) 127 (29.5) Referent

100-499 89 (49.2) 195 (45.2) 0.89 (0.55,1.44) | 063

>500 47 (25.9) 109 (25.3) 0.58(0.33,1.01) | 0.06
Trial intervention

Drug/biologic/dietary supplement 37 (20.4) 202 (46.9) Referent

Behavioral 110 (60.8) 134 (31.1) 5.14 (3.15,8.59) | <0.001

Device/procedure 11 (6.1) 64 (14.8) 1.02 (0.46, 2.11) 0.97

Screening/Referral or Health services 23(12.7) 31(7.2) 4.87 (2.42,9.85) | <0.001
Funding source

Public and Private 36 (19.9) 92 (21.3) Referent

Private 30 (16.6) 82 (19.0) 1.02(0.55,1.88) | 095

Public 109 (60.2) 233 (54.1) 1.15(0.71,1.89) | 056

None Reported 6 (3.3) 24 (5.6) 1.06 (0.34, 3.01) 0.91

Note: Boldface indicates statistical significance (£<0.05).
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Table 3.

Factors associated with pediatric clinical trial reporting of participant socioeconomic factors

Trial Characteristics Reported Did Not Report Adjusted
Socioeconomic Socioeconomic Odds Ratio
Factors Factors (N=319), n (95% CI) P
(N=293), n (%) (%) value

Participant age group in article

All pediatric age groups 39 (13.3) 52 (16.3) 0.81 (0.39, 1.66) 0.56

Neonate (0-30 days) 31 (10.6) 84 (26.3) Referent

Infants and toddlers (31 days-3 years) 55 (18.8) 37 (11.6) 2.04 (1.04, 4.06) 0.04

Pre-school and school age (4-12 years) 77 (26.3) 61 (19.1) 1.07 (0.56, 2.06) 0.83

Adolescent (13-18 years) 91 (31.1) 85 (26.6) 0.57(0.29, 1.11) 0.10
Trial allocation

Not randomized 9(3.1) 29 (9.1) Referent

Randomized 284 (96.9) 290 (90.9) 2.29(0.90, 6.37) 0.10
Trial enrollment

<100 45 (15.4) 127 (39.8) Referent

100-499 149 (50.9) 135 (42.3) 2.05 (1.26, 3.35) 0.004

>500 99 (33.8) 57 (17.9) 2.02 (1.15, 3.56) 0.01
Trial intervention

Drug/biologic/dietary supplement 57 (19.5) 182 (57.1) Referent

Behavioral 171 (58.4) 73 (22.9) 8.48 (5.22, 14.11) | <0.001

Device/procedure 19 (6.5) 56 (17.6) 1.00 (0.52, 1.87) 0.99

Screening/Referral or Health services 46 (15.7) 8(2.5) 18.16 (7.86, 47.07) | <0.001
Funding source

Public and Private 68 (23.2) 60 (18.8) Referent

Private 36 (12.3) 76 (23.8) 0.39(0.21,0.72) | 0.003

Public 186 (63.5) 156 (48.9) 0.89 (0.54, 1.45) 0.63

None Reported 3(1.0) 27 (8.5) 0.20 (0.04, 0.68) 0.02

Note: Boldface indicates statistical significance (£<0.05).
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