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Patients from historically under-represented racial and ethnic groups are enrolled in

cancer clinical trials at disproportionately low rates in the USA' . As these patients
often have limited English proficiency*”, we hypothesized that one barrier to their
inclusionis the cost to investigators of translating consent documents. To test this
hypothesis, we evaluated more than 12,000 consent events at a large cancer centre
and assessed whether patients requiring translated consent documents would sign
consent documents less frequently in studies lacking industry sponsorship (for which
the principal investigator pays the translation costs) than for industry-sponsored
studies (for which the translation costs are covered by the sponsor). Here we show
that the proportion of consent events for patients with limited English proficiency
instudies not sponsored by industry was approximately half of that seeninindustry-
sponsored studies. We also show that among those signing consent documents,

the proportion of consent documents translated into the patient’s primary language
instudies without industry sponsorship was approximately half of that seenin
industry-sponsored studies. The results suggest that the cost of consent document
translationin trials not sponsored by industry could be a potentially modifiable
barrier to the inclusion of patients with limited English proficiency.

Cancer clinical trials are the primary means of developing diagnos-
tic and therapeutic strategies, and trial participation is associated
with improved patient outcomes®®. Patients from traditionally
under-represented racial and ethnic groups participate in clinical
trials at disproportionately low rates® ™, limiting the generalizabil-
ity of results*™. Although barriers to the inclusion of historically
under-represented racial and ethnic groups have been extensively
studied, there has been limited progress towards achieving equ
ity2710121617 While many important barriers are not easily addressed
by individual clinical trial investigators'®’®, investigator-related bar-
riers to equitable clinical trial enrolment have been less thoroughly
studied™®?.

The non-Hispanic white population in the USA has proportion-
ally decreased, based in part on immigration from Asia and Latin
America®®?. The percentage of residents speaking a language other
than English at home rose from 11% in 1980 to 22% by 2018, with rates
above 70% among individuals identifying as Hispanic or Asian??*%,
Consequently, therelativeimportance of limited English proficiency,
an established barrier to trial participation, has probably increased
over time. Yet, the factors contributing to the under-representation
of patients with limited English proficiency are understudied”.

Ensuringthat trial participants are appropriately informed regarding
procedures and risksis a cornerstone of ethical research?*. The Food and
Drugadministration (FDA) mandates that presented consent documents
areinalanguage understandable to the patient® %, The FDA recommends
that institutional review boards (IRBs) ensure that translated consent
documents are prepared by a qualified entity with a certification state-
ment foreach translation®?°, a potentially costly and time-consuming
process®**', Recognizing the importance of timely participation, the
FDA allows an alternative approach in which patients sign translated,
non-study-specific documents to be promptly followed by appropriately
translated study-specific consent documents (Supplementary Methods).

Whether delays, costs or other aspects of the consent document
translation process discourages trial participationamong patients with
limited English proficiency is challenging to study. As limited data can
be collected from patients who do not sign consent documents, itis dif-
ficult to establish how these patients differ from those who participate.
As consent documents are often translated only after a prospective par-
ticipantisidentified®, analyses assessing theimpact of available trans-
lated consent documents are subject to the bias of reverse causation®.

Approximately 70% of randomized oncology clinical trials are funded
by industry***, with most studies not sponsored by industry funded by
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Fig.1| Consent process and cost allocation of consent document
translation. Aninvestigator meeting an eligible patient for aclinical trial
should assess the patient’s (or parent or guardian’s) comfort with signing an
English consent document. If the patient (or parent or guardian) is not

agrant fromeither industry, philanthropic or governmental groups>¢".

Industry can offer assistance for a study sponsored by an academic
centre by providing study drug or device and/or additional financial
support, although generally less funding than in industry-sponsored
studies® (Fig.1). Innon-industry-sponsored studies, the principal inves-
tigator generally operates on a fixed, per-patient budget, whereas
inindustry-sponsored studies, the sponsor generally provides addi-
tional funds for consent document translation beyond the negotiated
per-patient budget®. Although an investigator can request funds for
consent document translationin a proposed grant, many grants have
abudget cap, meaning that such arequest would limit funds for other
study activities®. Furthermore, funds intended for consent document
translation could often be directed to other study activities if transla-
tion costs were below the budgeted amount®.

Among several barriersto the participation of patients with limited
English proficiency in clinical trials, we hypothesized that the addi-
tional costs incurred by investigators on studies not sponsored by
industry could discourage investigators from offering trial participa-
tion to patients for whom consent document translation would be
required*>?, Although prohibited by regulations®, aninvestigator who
lacks sufficient funds may not offer consent documents to patients
with limited English proficiency (Fig. 1) or the investigator may utilize
consent documents that are already available in a language in which
the patient is not proficient (generally English).

Totest our hypothesis, we assessed data from all consent events for
studies conducted at the University of California Los Angeles (UCLA)
Jonsson Comprehensive Cancer Center over asix-year period to deter-
mine patients’ primary language, English proficiency and language of
consent documents. We compared studies not sponsored by industry
with those sponsored by industry to evaluate potential differences
based on participant primary language and English proficiency.

Study population

0f 13,717 consent events between January 2013 and December 2018,
1,635 were excluded from further analysis based on lack of access to
appropriate data (Fig. 2). Most of the remaining 12,082 consent events
were for patients with English as their primary language (n =11,340,
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comfortable signing consent documentsin English, the investigator should
translate the consent documents. Depending on the study funder, this cost can
beeither completely passed onto theindustry sponsor, potentially covered by
theindustry sponsor or covered completely by the investigator.

93.9%). Of the remaining 742 consent events, the patient met the defi-
nition for limited English proficiency in 481 consent events (64.8%).

0Of200 randomly selected consent events evaluated as a control
to ensure English proficiency among patients with English as a pri-
mary language, 58 were for children. The need for aninterpreter was
found in only four consent events, all for paediatric patients with
English as their primary language but limited English proficiency
among their parents or guardians. Among 247 paediatric consent
events for patients with English as their primary language, the need
for aninterpreter was documented in 17 (6.9%), and these patients
were analysed as having a primary language other than English and
limited English proficiency.

Assome patients signed consent documents for multiple studies, the
12,082 consent events occurred in 9,213 patients, 63.4% of whom were
non-Hispanic white. Although only 1.6% of non-Hispanic white patients
had aprimary language other than English, 18.3% of members of racial
and ethnicgroups other than non-Hispanic white signing consent docu-
ments had a primary language other than English, including nearly a
quarter of Hispanic and Asian or Pacific Islander patients (Fig. 2 and
Extended Data Table1).

The most common primary languages other than English were
Spanish (40.8%, n =231) and Chinese (20.8%, n =118) (Extended Data
Table 2). The median number of words in the initial English consent
document was 7,491.5 (range 598 t0 20,382 words), with an estimated
cost of US $1,498 per translation. Additional costs would be incurred
totranslate aconsent document at the time of protocol amendments,
anamount that would vary by trial.

Consent events based on study sponsor

Nearly half of consent events (n = 5,738) were for industry-sponsored
studies (Extended Data Table 3). Of 758 studies for which patients
signed consent documents, 261 (34.4%) had any available IRB-approved
translated consent documents. Although most studies were spon-
sored by industry (n =585), the median number of consent events
per study was less compared with non-industry-sponsored studies
(5.0 versus 8.0, P< 0.001). Yet, the proportion of consent events in
studies that had translated consent documents available was higher
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Fig.2|Consent eventsincluded in the study. Consent-event data for patients
whosigned consent documents for cancer centre studies from 2013 to 2018
wereincludedinouranalysisifthey had amedical record numberinour
electronichealth systemas well asadocumented primary language (n=12,082).
Patients were considered to have English as their primary language (English
primary,n=11,340) or to have a primary language other than English (n = 742).
Patients withaprimary language other than English were considered to have
limited English proficiency if there was evidence for the use of an interpreter in
theelectronic healthrecord. Theracial and ethnic distribution of patientsis
depicted by colour with the representative colours described inthe legend.

for industry-sponsored studies compared with those not sponsored
by industry (51.4% versus 23.9%, P < 0.001).

Of 758 studies, 12 were paediatric-only studies, none of which were
sponsored by industry. Of these 12 studies, 8 (66.7%) had translated
consent documents at any point during the study. By contrast, among
718 adult-only studies, 580 (80.8%) were sponsored by industry and
241(33.5%) had translated consent documents at any point during the
study. The odds of a consent event for an industry-sponsored study
having any available translated consent documents were greater than
for a non-industry-sponsored study (odds ratio (OR) 3.4, 95% confi-
denceinterval (Cl) 3.1t0 3.6, P< 0.001; datanot shown).

Patients with a primary language other than English represented
8.1% of consent events in industry-sponsored studies versus 4.4% in
studies not sponsored by industry (P < 0.001) (Fig. 3). Patients with
limited English proficiency represented 5.5% of consent events in
industry-sponsored studies versus 2.8% in studies not sponsored by
industry (P<0.001). Findings were similar when only interventional
studies were analysed (Extended Data Fig. 1).

Consent documents at study opening

Only18studies had translated consent documents available at the time
of study opening, 13 industry-sponsored and 5 non-industry-sponsored
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Fig.3| Comparison of the proportion of consent events based on primary
language and English proficiency inindustry-sponsored versus non-industry-
sponsored studies. a, Blueindicates the proportion of consent events for
patients with English as their primary language. The bracketed areas indicate
the proportion of consent events for patients with a primary language other
than Englishinindustry-sponsored studies (top bar) versus non-industry-
sponsored studies (bottom bar) (8.1% versus 4.4%, P< 0.001). Green indicates
the proportion of consent events for patients with a primary language other
than English signing consent documentsin alanguage different than their
primaryinindustry-sponsored studies (top bar) compared with non-industry-
sponsored studies (bottombar) (3.5% versus 3.2%, P=0.391). Yellow indicates
the proportion of consent events for patients with a primary language other
than English signing consent documentsin their primary language inindustry-
sponsored studies (top bar) compared with non-industry-sponsored studies
(bottombar) (4.6% versus1.2%, P< 0.001). b, Blue indicates the proportion

of consent events for patients with English as their primary language. The
bracketed areasindicate the proportion of consent events for patients with
limited English proficiency inindustry sponsored studies (top bar) versus
non-industry-sponsored studies (bottom bar) (5.5% versus 2.8%, P < 0.001).
Purpleindicates the proportion of consent events for patients with limited
English proficiency signing consent documentsinalanguage different

than their primary inindustry-sponsored studies (top bar) compared with
non-industry-sponsored studies (bottom bar) (1.8% versus 1.8%, P= 0.643).
Redindicates the proportion of consent events for patients limited English
proficiency signing consent documents in their primary language inindustry-
sponsored studies (top bar) compared with non-industry-sponsored studies
(bottombar) (3.7% versus 1.0% P < 0.001). Logistic regression models with
generalized estimating equations clustered by patient unique identifier
compared the proportions above. The Pvalues reported are two-tailed.

studies. Of these 18 studies, 12 had Spanish consent documents at
study opening: 10 industry-sponsored and 2 non-industry-sponsored
(Extended Data Table 4). Patients with Spanish as their primary lan-
guage had higher odds of signing consent documents for studies
that had Spanish consent documents at study opening than those
without (ORS5.7,95% C13.8to 8.5, P< 0.001) (Extended Data Table 4).
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Patients with a primary language other than English or Spanish did not
have higher odds of signing consent documents for studies that had
Spanish consent documents at study opening (OR0.9,95% C10.6t01.3).

Consent documents in primary language

Patients withaprimary language other than English signed consent doc-
uments in alanguage different than the patient’s primary language in
43.8% of consent events for industry-sponsored studies versus 72.6%in
studies not sponsored by industry (P < 0.001). When analysing patients
with limited English proficiency, rates were 31.9% versus 65.9%, respec-
tively (P<0.001) (Fig. 4). When evaluating only studies without any
translated consent documents, the corresponding results were 42.4%
versus 71.9% for patients with a primary language other than English
(P<0.001),30.6% versus 64.9% (P < 0.001) in patients with limited
English proficiency. This phenomenon of patients signing consent
documentinalanguage different than their primary language appears
to be driven by lack of appropriately translated consent documents,
asonly 3% occurred when consent documentsinthe patient’s primary
language were available (data not shown). Patients with a primary
language other than English had lower odds of signing consent docu-
mentsin alanguage different than primary for studies with translated
consent documents than those without them (OR 0.02, 95% C10.009
to 0.030; Extended Data Table 4).
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Fig.4 | Comparison of the proportion of consent events by language.

a, Orange barsindicate the proportion of consent events for which patients
withaprimarylanguage other than English signed consent documents in their
primarylanguage inindustry-sponsored versus non-industry-sponsored
studies (light orange, 56.2% versus 27.4%, P< 0.001; dark orange, 57.6% versus
28.1%,P<0.001). Purplebarsindicate the proportion of consent events for
which patients signed consent documentsinalanguage different than primary
inindustry-sponsored versus non-industry-sponsored studies (43.8% versus
72.6%,P<0.001).Blueindicates the proportion of consent events for which
patients signed consent documentsin Englishinindustry-sponsored versus
non-industry-sponsored studies (42.4% versus 71.9%, P< 0.001). b, Yellow bars
indicate the proportion of consent events for which patients with limited
English proficiency signed consent documents in their primary language in
industry-sponsored versus non-industry-sponsored studies (light yellow,
68.1% versus 34.1%, P< 0.001; dark yellow, 69.4% versus 35.1%, P< 0.001).
Greybarsindicate the proportion of consent events for which patients signed
consentdocumentsinalanguage different than primary inindustry-sponsored
versus non-industry-sponsored studies (31.9% versus 65.9%, P < 0.001). Blue
barsindicate the proportion of consent events for which patients signed
consentdocumentsin Englishinindustry-sponsored versus non-industry-
sponsored studies (30.6% versus 64.9%, P < 0.001). Logistic regression models
with generalized estimating equations clustered by patient unique identifier
compared the proportionsabove. The Pvalues reported are two-tailed.c, Among
patients witha primary language other than English signing consent documents
forboth anindustry-sponsored and anon-industry-sponsored study, 10 (green)
signedin their primarylanguage and 24 signed in alanguage different than
primary for both (purple). Of the 18 patients who signed consent documents
indiscrepantlanguages, 16 (pink) signed in their primary language in the
industry-sponsored study versus 2 (blue) in the non-industry-sponsored study
(McNermar’stest, P=0.002).

Of 52 patients who signed consent documents for both industry-
sponsored and non-industry-sponsored studies, 10 signed all in their
primary language, 24 signed all in a language different than primary
and 18 signed in their primary language for one study and a language
different than primary for the other. Of these 18 patients, 16 signed
consent documents in a language different than primary for the
non-industry-sponsored study (P = 0.002; Fig. 4c).

Differences in the proportion of consent events by sponsor type
were largely driven by a difference in consent events in the patient’s
primary language. The proportion of consent events for patients with
aprimary language other than English who signed consent documents
in the patient’s primary language was 4.6% versus 1.2% (P < 0.001) in
industry-sponsored versus non-industry-sponsored studies, and 3.7%
versus 1.0% (P < 0.001) for those with limited English proficiency (Fig.3).
However, the proportion of consent events for patients with aprimary
language other than English who signed consent documents in alan-
guage different than primary was similar between industry-sponsored
and non-industry-sponsored studies (3.5% versus 3.2%, P= 0.391) and
patients with limited English proficiency (1.8% versus 1.8%, P= 0.643).
Patients with a primary language other than English had a higher pro-
portion of consent events in which the patient signed consent docu-
ments in a language different than primary in studies not sponsored
by industry across departments (Extended Data Table 5).

Consent odds based on language

A multivariable analysis evaluated whether associations were con-
founded by other factors. After adjusting for age at consent, gender,
race, ethnicity, histology and study type (observational versus inter-
ventional), patients with a primary language other than English (OR
0.74,95% C10.63t0 0.94, P= 0.005) and limited English proficiency (OR
0.74,95% C10.58 t0 0.95, P= 0.021) had lower odds of signing consent
documents for non-industry sponsored studies than patients with



Table 1| Multivariable analysis for odds ratio for the association between various factors and signing consent documentsina

non-industry-sponsored study

Multivariable analysis for
patients with a primary
language other than English

Multivariable analysis for
patients with a primary
language other than English

Multivariable analysis for
patients with limited English
proficiency signing consent

Multivariable analysis for
patients with limited English
proficiency signing consent

signing consent documents signing consentdocumentsin  documents documents in patient’s primary
patient’s primary language language

Variable OR 95% Cl Pvalue OR 95% Cl Pvalue OR 95% Cl Pvalue OR 95% Cl Pvalue
Age
Age at consent 0.97 0.97-0.98 <0.001 0.97 0.97-0.98 <0.001 0.97 0.97-0.98 <0.001 0.97 0.97-0.98 <0.001
(per year)
Language
English primary Reference Reference Reference Reference
Primary other than 0.74 0.63-0.94 0.005 0.38 0.28-0.52 <0.001 - - - - - -
English®
Limited English - - - - - - 074 058-095 0021 035 025-050 <0.001
proficiency®
Race and ethnicity
Non-Hispanic white Reference Reference Reference Reference
Asian or Pacific Islander  0.64 0.54-0.75 <0.001 0.66 0.55-0.79 <0.001 0.65 0.55-0.77 <0.001 0.66 0.55-0.79 <0.001
Black 1.00 0.80-1.26 0.978 1.01 0.80-1.28 0.916 1.06 0.80-1.27 0.972 1.01 0.80-1.27 0.921
Hispanic 0.75 0.63-0.89 <0.001 0.76 0.63-0.90 0.002 0.73 0.62-0.88 <0.001 0.74 0.62-0.90 0.002
Other 115 0.87-1.54 0.324 116 0.87-1.56 0.321 115 0.86-1.53 0.345 1.2 0.87-1.55 0.320
Unknown 3.38 2.86-4.01 <0.001 3.39 2.86-4.02 <0.001 343 2.89-406  <0.001 3.4 2.87-4.05 <0.001
Study type
Interventional Reference Reference Reference Reference
Observational 36.2 28.3-46.4 <0.001 35.1 27.3-45.0 <0.001 357 277-37.3 <0.001 34.9 27.3-44.9 <0.001
Gender
Male Reference Reference Reference Reference
Female 0.38 0.35-0.42 <0.001 0.37 0.33-0.42 <0.001 0.38 0.35-0.42 <0.001 0.37 0.34-0.41 <0.001
Histology
Single solid malignancy Reference Reference Reference Reference
Healthy 178 1.35-2.35 <0.001 1.87 1.41-2.48 <0.001 1.86 1.37-2.52 <0.001 1.89 1.41-2.51 <0.001
Multiple histology 0.38 0.34-0.42 <0.001 0.38 0.34-0.42 <0.001 0.36 0.33-0.40 <0.001 0.38 0.35-0.43 <0.001
Single haem malignancy 0.06 0.04-0.08 <0.001 0.06 0.04-0.09 <0.001 0.06 0.04-0.09 <0.001 0.06 0.04-0.09 <0.001

*Patients with a primary language other than English compared with patients with English as their primary language. ®Patients with limited English proficiency compared with patients with
English as their primary language. ORs (with 95% Cl) were estimated from a logistic regression model with generalized estimating equations clustered by patient identifier. ‘Reference’ indicates
the reference category in the multivariable model; - indicates ‘not applicable’. The P values reported are two-tailed.

English as their primary language. Younger age, women, and Asian
or Pacific Islander and Hispanic (both compared with non-Hispanic
white) patients also had lower odds of signing consent documents for
non-industry-sponsored studies. The odds of signing consent docu-
ments for observational studies was higher in studies not sponsored
byindustry (Table1).

The odds of signing consent documents in the patient’s primary
language for anon-industry-sponsored study were considerably lower
for patients with a primary language other than English (OR 0.38, 95%
Cl10.28t00.52,P<0.001) and limited English proficiency (OR 0.35,95%
C10.25t00.50, P< 0.001) compared with patients with English as their
primary language. The results were similar when evaluated by bivari-
ableanalysis (Extended Data Table 6). Patients with aprimary language
other than English, including those with limited English proficiency, had
lower odds of signing consent documents for non-industry-sponsored
than industry-sponsored studies across departments (Fig. 5). When
looking at the distribution of patients with a primary language other
than English, the proportion of those signing consent documents and
signing consent documents in their primary language was decreased
across non-industry-sponsored studies (Extended Data Fig. 2).

Additional potential confounders

The potentially confoundinginteractions between Medi-Cal insurance
status and language interaction terms were evaluated, but they were not
significant (Extended Data Table 7). Therefore, interaction terms were
not included in the final model. While nesting consent events within
studies led to P values that were somewhat higher for some analyses,
the general trends seen were similar (Extended Data Table 8). Findings
alsoremained consistent when studies that could have received some
industry support for consent document translation were grouped with
those that were sponsored by industry. The odds of signing consent
documents for studies not sponsored or supported by industry were
0.61(95%C10.52t00.72,P< 0.001) for patients with a primary language
other than Englishand 0.64 (95% C10.53t00.79, P< 0.001) for patients
with limited English proficiency compared with patients with English
astheir primary language (data not shown).

The safety net insurer Medi-Cal insured 48.8% of patients with a
primary language other than English versus 6.9% among patients
with English as their primary language (P < 0.001) (Extended Data
Table 1). When Medi-Cal insurance status was added as a variable in
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Fig.5|Oddsratios for patients with aprimary language other than English
and with limited English proficiency signing consent documentsin non-
industry-sponsored studies compared with patients with English as their
primary language across the different departments. Odds ratios for patients
with aprimarylanguage other than English (top row) and limited English
proficiency (bottom row) of signing consent documentin any language (top
row) and in the patient’s primary language (bottom row) were calculated using

the multivariable model, results remained consistent (Extended Data
Table 7).

Discussion

We found that the proportion of consent events for patients with a pri-
mary language other than English was lower in non-industry-sponsored
versus industry-sponsored studies. For non-industry-sponsored
studies, patients with a primary language other than English frequently
signed consent documentsin alanguage different than their primary
language. Findings persisted when analyses were restricted to patients
with limited English proficiency.

Standard economictheory argues thatincreasing the expense faced
by anindividual foranactivity discourages the individual from engag-
ingin thatactivity*’. So, we tested the hypothesis that patients requir-
ing translated consent documents would be less likely to sign consent
documents for studies not sponsored by industry, studies for which
theinvestigator would generally be responsible for the cost of consent
document translation. While aretrospective study cannot prove causa-
tion, consistent associations across analyses support the hypothesis
that patients requiring translated consent documents were selectively
missing from studies not sponsored by industry.

Itisunlikely that our observations were driven by differential enrol-
mentby sponsor type, as the odds of having any translated consent doc-
uments available for non-industry-sponsored studies was substantially
lower despite a greater median number of consent events per study
when compared with industry-sponsored studies. It is also unlikely
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alogisticregressionmodel with generalized estimating equations clustered by
patientuniqueidentifier. The dot denotes the odds ratio and the barsrepresent
the 95% CI.?OR could not be calculated because there were no patients with a
primary language other than English or limited English proficiency who signed
consentdocumentsin their primarylanguageinindustry-sponsored studies.
®OR could not be calculated as no consent documents were translated into
patient’s primary language.

thatour observations were driven by differences in the patient popula-
tion by sponsor type, as when the same patient signed consent docu-
ments for both an industry-sponsored and non-industry-sponsored
study, nearly all patients who signed consent documents in discrepant
languages signed in a language different from their primary for the
non-industry-sponsored study.

An approach that increases the participation of patients with a pri-
mary language other than English in non-industry-sponsored to the
level seen in industry-sponsored studies would be expected to lead
to amodestincrease in the representation of patients from ethnic or
racial groups other than non-Hispanic white. If either efficacy or toxicity
substantially differed in these populations compared with non-Hispanic
white patients, inaggregate, this increased representation could facili-
taterecognizing such a difference. Moreover, as patients with limited
English proficiency may form a distinct subpopulation that is more
likely to have poor social determinants of health within traditionally
under-represented racial and ethnic groups, differential clinical out-
comes observed inthis subpopulation could be even more pronounced
thanin an unselected population from that racial or ethnic group**%.

Increased representation could be particularly important in paedi-
atricstudies as approximately 30% of the Hispanic population living in
the USA are children*®. Although patients with Spanish as their primary
language were more likely to sign consent documents for studies with
Spanish consent documents available at study opening, this result
shouldbeinterpreted cautiously. First, the presence of translated con-
sent documents at the time of study opening in a single study in less
common languages, such as Thai, suggests that this analysis is subject



tothebias of reverse causation. Second, itis possible that astudy antici-
pated to enrol adisproportionate number of Hispanic patients would
be more likely to have Spanish consent documents available at study
opening. The potential for translated consent documents at study
opening facilitating increased inclusion in clinical trials should be an
area for future investigation.

Althoughmostindustry-sponsored studies have atherapeuticintent,
non-industry-sponsored studies often focus on biobanking, assessing
screening and prevention strategies, and survivorship and quality of life
issues*, study types inwhich the inclusion of a diverse patient popula-
tionis highly relevant. Although our analysis focused on cancer studies,
investigators studying other diseases face similar pressures. Whether
our findings extend beyond oncology studies should be investigated.

Our results raise concern about the quality of information conveyed
to patients with limited English proficiency. The National Institutes
of Health (NIH) Policy and Guidelines on the Inclusion of Women and
Minorities clearly indicates that the cost of inclusion of participants
with limited English proficiencyinclinical research should not hinder
their participation®. However, no additional resources are typically
provided toinvestigators to cover the cost of consent document transla-
tion on studies not sponsored by industry, which are typically funded
through federal grants or cooperative groups**, We are not aware of
data so far that have explored whether the cost of consent document
translation is commonly requested in NIH grant applications, but it
would be helpful if those data could be made available.

The FDA does not specifically mandate who should perform con-
sent document translation, and IRB requirements vary across institu-
tions*’#%, At some institutions, IRBs require that consent documents
aretranslated by a professional translation service, whereas othersrely
oninvestigators to determine what constitutes an adequate transla-
tion®. Investigators at some institutions could have members of the
researchteam fluentinanother language translate consent documents,
especially for minimal risk studies, at a lower cost than professional
translation services. This could potentially decrease the barrier of cost
of consent translation.

The strengths of the current dataset include alarge number of con-
sent events based onsix years of heavily curated data, the high number
of translated consent documents and the large number of patients
signing consent documents for studies not sponsored by industry. In
addition, inclusion of all consent events for which the appropriate data
were availableincreases confidenceinour results and reduces potential
biases. The primary weakness of our analysis isits single-centre nature.
Sensitivities regarding patient healthinformation, study-related data
and differences in regulatory structures make cross-centre studies
difficult. The general consistency across departments suggests that
these findings are widespread. However, data from additional cancer
centres would enhance confidencein our findings. Although Southern
California has particularly high racial and ethnic diversity*’, increasing
non-Hispanic white populations are not limited to this region.

Significant findings for the Asian or Pacific Islander race and Hispanic
ethnicity in multivariable analyses suggests that our models may not
have optimally separated the effects of race and ethnicity from lan-
guage. The effect of language in the multivariable analysis may have
persisted for Asian or Pacific Islander and Hispanic patients based on
perceived limited English proficiency. This will be animportant topic
for future research. Another limitation is the retrospective nature of
our study and reliance on electronic health record data. For instance,
Medi-Calinsurance status, adynamicvariable, was gathered retrospec-
tively and may not accurately reflectinsurance status at the time of the
consent event. Furthermore, some data, such as language proficiency,
may not be documented accurately in the electronic health record.

As all data included were from patients who signed consent docu-
ments for cancer centre studies, importantbarriers preventing patients
from participating in any cancer centre study were not assessed.
Barriers such as delays associated with consent document translation

and lack of training for research staff on appropriate consent practices
for patients with limited English proficiency may have had important
roles. As such, additionalimpediments should be explored to inform
possible future interventions.

Conclusion

Our findings suggest that animportant barrier for patients with limited
English proficiency to participate in cancer studies may be the cost that
consent document translation presents to investigators, particularly
instudies not sponsored by industry. This work identifies a potentially
modifiable barrier to enrolling these patients on studies, which is of
particularimportance inanincreasingly multicultural and multilingual
population.

Online content

Anymethods, additional references, Nature Portfolio reporting summa-
ries, source data, extended data, supplementary information, acknowl-
edgements, peer review information; details of author contributions
and competinginterests; and statements of dataand code availability
are available at https://doi.org/10.1038/s41586-023-06382-0.

1. Boulware, L. E. et al. Combating structural inequities—diversity, equity, and inclusion in
clinical and translational research. N. Engl. J. Med. 386, 201-203 (2022).

2. Oyer, R. A. etal. Increasing racial and ethnic diversity in cancer clinical trials: an American
Society of Clinical Oncology and Association of Community Cancer Centers joint
research statement. J. Clin. Oncol. 40, 2163-2171(2022).

3. Wendler, D. et al. Are racial and ethnic minorities less willing to participate in health
research? PLoS Med. 3, €19 (2006).

4.  Frayne, S. M., Burns, R. B., Hardt, E. J., Rosen, A. K. & Moskowitz, M. A. The exclusion of
non-English-speaking persons from research. J. Gen. Intern. Med. 11, 39-43 (1996).

5. Glickman, S. W. et al. Perspective: The case for research justice: inclusion of patients with
limited English proficiency in clinical research. Acad. Med. 86, 389-393 (2011).

6.  Muthukumar, A. V., Morrell, W. & Bierer, B. E. Evaluating the frequency of English language
requirements in clinical trial eligibility criteria: a systematic analysis using ClinicalTrials.
gov. PLoS Med. 18, 1003758 (2021).

7. Roy, M. etal. Limited English proficiency and disparities in health care engagement
among patients with breast cancer. JCO Oncol. Pract. 17, €1837-e1845 (2021).

8. Fleurence, R. L. et al. Engaging patients and stakeholders in research proposal review:
the patient-centered outcomes research institute. Ann. Intern. Med. 161, 122-130
(2014).

9. Staples, J. N. et al. Language as a barrier to cancer clinical trial accrual: assessing
consenting team knowledge and practices for cancer clinical trial consent among low
English fluency patients. Appl. Cancer Res. 38, 14 (2018).

10. Clark, L. T. et al. Increasing diversity in clinical trials: overcoming critical barriers. Curr.
Probl. Cardiol. 44,148-172 (2019).

1. Corbie-Smith, G., Miller, W. C. & Ransohoff, D. F. Interpretations of ‘appropriate’ minority
inclusion in clinical research. Am. J. Med. 116, 249-252 (2004).

12.  Davis, T.C., Arnold, C. L., Mills, G. & Miele, L. A qualitative study exploring barriers and
facilitators of enrolling underrepresented populations in clinical trials and biobanking.
Front. Cell Dev. Biol. 7, 74 (2019).

13.  Murthy, V. H., Krumholz, H. M. & Gross, C. P. Participation in cancer clinical trials: race-,
sex-, and age-based disparities. JAMA 291, 2720-2726 (2004).

14. Parada, H.Jr, Vu, A. H., Pinheiro, P. S. & Thompson, C. A. Comparing age at cancer
diagnosis between Hispanics and non-Hispanic whites in the United States. Cancer
Epidemiol. Biomarkers Prev. 30, 1904-1912 (2021).

15. FDA takes important steps to increase racial and ethnic diversity in clinical trials. US FDA
https://www.fda.gov/news-events/press-announcements/fda-takes-important-steps-
increase-racial-and-ethnic-diversity-clinical-trials (2022).

16.  Unger, J. M., Vaidya, R., Hershman, D. L., Minasian, L. M. & Fleury, M. E. Systematic review
and meta-analysis of the magnitude of structural, clinical, and physician and patient
barriers to cancer clinical trial participation. J. Natl Cancer Inst. 111, 245-255 (2019).

17. Vuong, I. et al. Overcoming barriers: evidence-based strategies to increase enrollment of
underrepresented populations in cancer therapeutic clinical trials—a narrative review.
J. Cancer Educ. 35, 841-849 (2020).

18. Ford, J. G. et al. Barriers to recruiting underrepresented populations to cancer clinical
trials: a systematic review. Cancer 112, 228-242 (2008).

19. Durant, R. W. et al. Perspectives on barriers and facilitators to minority recruitment for
clinical trials among cancer center leaders, investigators, research staff, and referring
clinicians: enhancing minority participation in clinical trials (EMPaCT). Cancer 120,
1097-1105 (2014).

20. Selected characteristics of the foreign-born population by period of entry into the United
States. US Census Bureau https://data.census.gov/cedsci/table?q=AMERICAN%20
COMMUNITY%20SURVEY&tid=ACSST5Y2020.S0502 (2020).

21.  Jones, N., Marks, R., Ramirez, R. & Rios-Vargas, M. 2020 census illuminates racial and
ethnic composition of the country. US Census Bureau https://www.census.gov/library/
stories/2021/08/improved-race-ethnicity-measures-reveal-united-states-population-
much-more-multiracial.html (2021).

Nature | www.nature.com | 7


https://doi.org/10.1038/s41586-023-06382-0
https://www.fda.gov/news-events/press-announcements/fda-takes-important-steps-increase-racial-and-ethnic-diversity-clinical-trials
https://www.fda.gov/news-events/press-announcements/fda-takes-important-steps-increase-racial-and-ethnic-diversity-clinical-trials
https://data.census.gov/cedsci/table?q=AMERICAN%20COMMUNITY%20SURVEY&tid=ACSST5Y2020.S0502
https://data.census.gov/cedsci/table?q=AMERICAN%20COMMUNITY%20SURVEY&tid=ACSST5Y2020.S0502
https://www.census.gov/library/stories/2021/08/improved-race-ethnicity-measures-reveal-united-states-population-much-more-multiracial.html
https://www.census.gov/library/stories/2021/08/improved-race-ethnicity-measures-reveal-united-states-population-much-more-multiracial.html
https://www.census.gov/library/stories/2021/08/improved-race-ethnicity-measures-reveal-united-states-population-much-more-multiracial.html

Article

22.

23.

24.

25.

26.

27.

28.

29.

30.

31

32.

33.

34.

35.

36.

37.

2019: ACS 1-year estimates selected population profiles. US Census Bureau https://data.
census.gov/table?q=Language+Spoken+at+Home&tid=ACSST1Y2019.51601 (2019).
Zeigler, K. & Camarota, S. A. 67.3 million in the United States spoke a foreign language at
home in 2018. Center for Immigration Studies https://cis.org/Report/673-Million-United-
States-Spoke-Foreign-Language-Home-2018 (2019).

Department of Health, Education, and Welfare; National Commission for the Protection of
Human Subjects of Biomedical and Behavioral Research The Belmont Report. Ethical
principles and guidelines for the protection of human subjects of research. J. Am. Coll.
Dent. 81, 4-13 (2014).

A guide to informed consent. US FDA https://www.fda.gov/regulatory-information/
search-fda-guidance-documents/guide-informed-consent (1998).

Klitzman, R. How US institutional review boards decide when researchers need to
translate studies. J. Med. Ethics 40, 193-197 (2014).

McMillan, G. IRB policies for obtaining informed consent from non-English-speaking
people. Ethics Hum. Res. 42, 21-29 (2020).

Association, A. T. What is a certified translation? American Translators Association
https://www.atanet.org/client-assistance/what-is-a-certified-translation/ (2023).
Mistretta, S. Amending federal regulations to counteract language barriers in the
informed consent process. Voices Bioethics https://doi.org/10.52214/vib.v8i.8815 (2022).
Resnik, D. B. & Jones, C. W. Research subjects with limited English proficiency: ethical and
legal issues. Account. Res. 13, 157-177 (2006).

Spiegel, M. L. et al. Non-small cell lung cancer clinical trials requiring biopsies with
biomarker-specific results for enrollment provide unique challenges. Cancer 123,
4800-4807 (2017).

Informed consent, draft guidance for IRBs, clinical investigators, and sponsors. US FDA
https://www.fda.gov/regulatory-information/search-fda-guidance-documents/informed-
consent#nonenglish (2014).

Abadie, A. in Encyclopedia of Social Measurement (ed. Kempf-Leonard, K.) 259-266
(Elsevier, 2005).

Fundytus, A. et al. Industry funding of oncology randomised controlled trials:
implications for design, results and interpretation. Clin. Oncol. (R. Coll. Radiol.) 34, 28-35
(2022).

Bodenheimer, T. Uneasy alliance — clinical investigators and the pharmaceutical industry.
New Engl. J. Med. 342, 1539-1544 (2000).

Califf, R. M. et al. Characteristics of clinical trials registered in ClinicalTrials.gov,
2007-2010. JAMA 307, 1838-1847 (2012).

Ehrhardt, S., Appel, L. J. & Meinert, C. L. Trends in National Institutes of Health funding for
clinical trials registered in ClinicalTrials.gov. JAMA 314, 2566-2567 (2015).

8 | Nature | www.nature.com

38.

39.

40.

41.

42.

43.

44.

45.

46.

47.

48.

49.

Hakoum, M. B. et al. Characteristics of funding of clinical trials: cross-sectional survey
and proposed guidance. BMJ Open 7, 015997 (2017).

Nevens, H. et al. Budgeting of non-commercial clinical trials: development of a budget
tool by a public funding agency. Trials 20, 714 (2019).

Marshall, A. Principles of Economics: An Introductory Volume 8th edn (Macmillan, 1920).
Fischer, A., Conigliaro, J., Allicock, S. & Kim, E. J. Examination of social determinants of
health among patients with limited English proficiency. BMC Res. Notes 14, 299 (2021).
Proctor, K., Wilson-Frederick, S. M. & Haffer, S. C. The limited English proficient
population: describing medicare, medicaid, and dual beneficiaries. Health Equity 2,
82-89 (2018).

Quick facts. US Census Bureau https://www.census.gov/quickfacts/fact/table/US#
(2022).

Schilsky, R. L. Publicly funded clinical trials and the future of cancer care. The Oncologist
18, 232-238 (2013).

NIH policy and guidelines on the inclusion of women and minorities as subjects in clinical
research. NIH https://grants.nih.gov/policy/inclusion/women-and-minorities/guidelines.
htm (1993).

Schmidt, C. Cooperative groups say NCl trials funding inadequate; some turn to industry.
J. Natl Cancer Inst. 99, 830-837 (2007).

Txabarriaga, R. IMIA Guide on Medical Translation, https://www.imiaweb.org/uploads/
pages/438.pdf (IMIA, 2009); .

Brelsford, K. M., Ruiz, E. & Beskow, L. Developing informed consent materials for
non-English-speaking participants: an analysis of four professional firm translations from
English to Spanish. Clin. Trials 15, 557-566 (2018).

Staff, A. C. California: 2020 census. US Census Bureau https://www.census.gov/library/
stories/state-by-state/california-population-change-between-census-decade.
html#:~:text=Race%20and%20ethnicity%20(White%20alone,or%20More%20Races%20
10.2%25) (2020).

Publisher’s note Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.

Springer Nature or its licensor (e.g. a society or other partner) holds exclusive rights to this
article under a publishing agreement with the author(s) or other rightsholder(s); author
self-archiving of the accepted manuscript version of this article is solely governed by the
terms of such publishing agreement and applicable law.

© The Author(s), under exclusive licence to Springer Nature Limited 2023


https://data.census.gov/table?q=Language+Spoken+at+Home&tid=ACSST1Y2019.S1601
https://data.census.gov/table?q=Language+Spoken+at+Home&tid=ACSST1Y2019.S1601
https://cis.org/Report/673-Million-United-States-Spoke-Foreign-Language-Home-2018
https://cis.org/Report/673-Million-United-States-Spoke-Foreign-Language-Home-2018
https://www.fda.gov/regulatory-information/search-fda-guidance-documents/guide-informed-consent
https://www.fda.gov/regulatory-information/search-fda-guidance-documents/guide-informed-consent
https://www.atanet.org/client-assistance/what-is-a-certified-translation/
https://doi.org/10.52214/vib.v8i.8815
https://www.fda.gov/regulatory-information/search-fda-guidance-documents/informed-consent#nonenglish
https://www.fda.gov/regulatory-information/search-fda-guidance-documents/informed-consent#nonenglish
https://www.census.gov/quickfacts/fact/table/US#
https://grants.nih.gov/policy/inclusion/women-and-minorities/guidelines.htm
https://grants.nih.gov/policy/inclusion/women-and-minorities/guidelines.htm
https://www.imiaweb.org/uploads/pages/438.pdf
https://www.imiaweb.org/uploads/pages/438.pdf
https://www.census.gov/library/stories/state-by-state/california-population-change-between-census-decade.html#:~:text=Race%20and%20ethnicity%20(White%20alone,or%20More%20Races%2010.2%25)
https://www.census.gov/library/stories/state-by-state/california-population-change-between-census-decade.html#:~:text=Race%20and%20ethnicity%20(White%20alone,or%20More%20Races%2010.2%25)
https://www.census.gov/library/stories/state-by-state/california-population-change-between-census-decade.html#:~:text=Race%20and%20ethnicity%20(White%20alone,or%20More%20Races%2010.2%25)
https://www.census.gov/library/stories/state-by-state/california-population-change-between-census-decade.html#:~:text=Race%20and%20ethnicity%20(White%20alone,or%20More%20Races%2010.2%25)

Methods

Study population

After approval by the UCLA IRB, data were collected for all patients
signing consent documents for studies conducted at the Jonsson Com-
prehensive Cancer Center from1January 2013 to 31 December 2018, and
dataon consentevents and investigator-reported patient demograph-
ics were extracted from the clinical trials database, OnCore (OnCore
Enterprise Research, Advarra; Supplementary Methods). Patient char-
acteristics, including primary language, need for atranslator, insurance
provider and date of birth were obtained from the demographic section
ofthe Epic (Epic Systems) electronic health record. Using each patient’s
medical record number, patient data were matched to consent event
dataretrieved from OnCore. Study data was collected and managed
using the Research Electronic Data Capture (REDCap) system, and
protected healthinformation was manipulated by a third party through
the UCLA Department of Biostatistics***.

Language designations

Definitions for primary language can be found in Supplementary
Methods. Patients were considered to have limited English proficiency
if the demographic section of the electronic health record indicated
the need for an interpreter or the medical record review indicated
the need for aninterpreter during any encounter within six months
of the consent date. Chart review on 200 randomly selected consent
events for patients with English as their primary language evaluated
whether there was an identifiable group requiring an interpreter six
months before or after the consent date. On the basis of this analysis,
adult patients with English as a primary language were considered
proficientin English, whereas English proficiency in paediatric patients
was evaluated regardless of the patient’s primary language. Paediatric
patients with limited English proficiency included those for whom
the electronic health record indicated that the patient, or parents or
guardians, required an interpreter within six months of the consent
date, as the parents or guardians sign the primary consent documents.
When a paediatric patient had a primary language documented as
English but limited English proficiency (based on the parents or
guardians), the patient was considered to have a primary language
other than English and limited English proficiency.

Consent language and sponsor assessment

For all patients with a primary language other than English, consent
documents were reviewed to determine whether the patient signed
consentdocumentsintheir primary language. When thisinformation
was not available, all IRB-approved translated consent documents
were reviewed. We considered patients to have signed consent docu-
ments in their primary language if IRB-approved consent documents
were available at the time of consent or within the subsequent 30 days
(Supplementary Methods).

An additional analysis was restricted to consent events for which
there were no translated consent documents at the time of consent
or withinthe subsequent 30 days toidentify patients who definitively
signed English consent documents. Another analysis evaluated the
odds of patients with Spanish as their primary language signing con-
sent documents to studies that had Spanish consent documents at
study opening.

Study type and sponsor assessment

The cancer centre labels studies as interventional when a clear phar-
macologic, dietary, lifestyle intervention, procedural or diagnostic
intervention was performed with other studies labelled as observa-
tional. We lacked access to complete budgetary data, but the study
sponsor was documented. Studies considered tobe industry sponsored
had a biopharmaceutical company that evaluated a drug, device or
procedure serve as the principal funding sponsor. All other studies

were considered non-industry sponsored. An additional analysis was
performed, dividing studies based on whether any funds for consent
document translation could have been provided by anindustry partner
(thatis, the study did not receive funding fromindustry beyond study
drug or device) versus studies in which funds for consent document
translation from industry could not be ruled out. Studies including
only patients younger than 18 were considered to be paediatric only,
whereas studies thatincluded only patients18 or older were considered
to be adult only. Studies were also reviewed to assess whether they
included asingle solid or haematologic malignancy, multiple histolo-
gies or healthy patients.

Assessment of cost of consent document translation

For simplicity, we assumed that every study had the initial consent docu-
ment translated at 20 cents per word, the median cost for translation
paid by the cancer centre during the evaluated period (Supplementary
Methods).

Statistical analyses

Patient characteristics were summarized using frequency (%) and com-
pared using Pearson chi-squared tests (Supplementary Methods).
The median number of consent events between studies sponsored
and not sponsored by industry were compared using the Wilcoxon
rank sum test.

Logisticregression models with generalized estimating equations
clustered by patient unique identifier to adjust for repeated meas-
ures compared consent events for non-industry-sponsored versus
industry-sponsored studies. As a sensitivity analysis, the same gen-
eralized estimating equation models were run specifying patients
nested within each study as the repeated effect. Models were con-
structed in two consent-event groupings: all consent events and the
subset inwhich patients signed consent documents in their primary
language. The main explanatory variable was a language-grouping
variable (English primary versus primary other than English or lim-
ited English proficiency). Additional covariates were prospectively
identified: age at consent, a single category for race and ethnicity in
which Hispanic patients were coded as such regardless of race (that s,
Hispanic, Black, Asian or Pacific Islander, other (whichincludedrace
or ethnicities in whose proportion in the evaluated population was
less than 4.0%) or non-Hispanic white), female versus male, interven-
tional versus non-interventional, and the study’s included histolo-
gies (single haematologic malignancy, solid malignancy, multiple
histologies or healthy patients). A variable evaluating whether each
patient had Medi-Cal as their payor was subsequently added for spe-
cific analyses (patient with Medi-Cal as their payor, Yes or No). For
each set of models, we first constructed bivariable and then multi-
variable models. Additional analyses estimated the effect of the
language-grouping variable within subgroups based on the depart-
ment conducting the study and interventional studies. Consent events
missing the primary language were excluded from all analyses. Other
methods for handling missing data are described in Supplementary
Methods.

The McNemar’s test compared the subset of patients who
signed consent documents for both industry-sponsored and
non-industry-sponsored studies to identify the probability of sign-
ing translated consent documents for a study based on whether
or not the study had industry sponsorship (Supplementary
Methods).

For all tests, a two-tailed P value < 0.05 was considered statistically
significant. Data were analysed using SAS software, version 9.3 (SAS
Institute) and JMP Pro 16.0 (SAS Institute).

Reporting summary
Furtherinformation onresearch designis available in the Nature Port-
folio Reporting Summary linked to this article.
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Extended DataFig.1| Comparison of the proportion of consent events b.Blueindicates the proportion of consent events for patients with English as
based on primary language and English proficiency in interventional their primary language. Red indicates the proportion of consent events for
industry versus non-industry sponsored studies. a. Blue indicates the patients with limited English proficiency inindustry sponsored studies (top bar)
proportion of consent events for patients with Englishas their primarylanguage.  versusnon-industry sponsored studies (bottombar) (5.6% versus 2.5%, p < 0.001).
Yellow indicates the proportion of consent events for patients with a primary Logistic regression models with Generalized Estimating Equations clustered
language other than English inindustry sponsored studies (top bar) versus by patientunique identifier were used to test comparisons above, Pvalues

non-industry sponsored studies (bottom bar) (8.2% versus 4.0%, p < 0.001). reported are two-tailed.
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Extended DataFig.2| Comparison of the percentage of patients signing
consent documents per study between industry and non-industry
sponsored studies. The X axis depicts the percentage of patients signing
consentdocuments for each study who had a primary language other than
Englishinindustry (a) and non-industry sponsored studies (b). Each study is
represented by arowintheY axis. Therows are taller for non-industry

sponsored studies compared toindustry sponsored studies as there are fewer
ofthem. Green denotes the percentage of patients who signed consentin their
primary language, pink represents the percentage of patients signing consent
documentsinalanguage different than their primary language and red
represents the percentage of patients with limited English proficiency signing
consentdocumentinalanguage different than primary.



Extended Data Table 1| Characteristics of patients included in the analysis who signed consent documents to Cancer Center
studies

" i e P
Characteristic, n (%) n= n= ( . ) n=577(6.3) alue n=376 (4.0) ue
Gender*

Female 3513 (38.1) 3255 (37.7) 260 (45.1) <0.001¢ 175 (46.5) <0.001¢
Male 5686 (61.7) 5368 (62.2) 316 (54.8) 201 (53.4)

Race and Ethnicity' <0.001¢ <0.001"
Asian or Pacific Islander 901 (9.8) 680 (7.8) 221 (38.3) <0.001 139 (37.0) <0.001
Black 389 (4.2) 389 (4.5) 0 <0.001 0 <0.001
Other 279 (3.0) 262 (3.0) 17 (3.0) 0.725 13 (3.5) 0.804
Hispanic 902 (9.7) 687 (7.9) 215 (37.2) <0.001 160 (42.5) <0.001
Non-Hispanic White 5840 (63.4) 5744 (66.5) 96 (16.6) <0.001 50 (13.3) <0.001
Medi-Cal as payor

Yes 879 (9.5) 597 (6.9) 282 (48.8) K 206 (55.1) |
No 8270 (89.8) 7983 (924) 287 (49.7) i 162 (43.3) =001

2Comparison between patients with primary language other than English and English as primary language. "Comparison between patients with limited English proficiency and English as
primary language. °Unknown Total: 14 (0.2%). “Comparison of the proportion of female and male patients between patients with a primary language other than English and English as primary
language. *“Comparison of the proportion of female and male patients between patients limited English proficiency and patients with English as primary language.

fUnknown Total: 902 (9.7%). °Comparison of the proportion by racial and ethnic groups among patients with primary language other than English and English as primary language.
"Comparison of the proportion by racial and ethnic groups among patients with limited English proficiency and English as primary language. ‘Other: American Indian; 16 (0.2%), Multiracial; 28
(0.3%), Other; 235 (2.5%). 'Unknown Total: 64 (0.7%). “Comparison of the proportion of patients with Medi-Cal as their payor between patients with a primary language other than English and
patients with English as primary language. ‘Comparison of the proportion of patients with Medi-Cal as their payor between patients with limited English proficiency and patients with English
as primary language. All statistical comparisons were performed using Pearson’s chi-squared test, no adjustments were made for multiple comparisons. Abbreviations: n, number. Racial and
ethnic groups representing less than 4.0% of the study population were included as “other”.
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Extended Data Table 2 | Primary languages spoken by
patients with a primary language other than English

Language Number of patients  Percent
Spanish 231 40.8%
Chinese? 118 20.8%
Korean 63 11.1%
Farsi, Persian 33 5.8%
Armenian 30 5.3%
Russian 20 3.5%
Vietnamese 19 3.4%
Japanese 12 2.1%
Arabic 8 1.4%
Other 6 1.1%
Tagalog 6 1.1%
Hindi <5 <0.4%
Hungarian <5 <0.4%
Lithuanian <5 <0.4%
Thai <5 <0.4%
Afar <5 <0.4%
Burmese <5 <0.4%
Cambodian <5 <0.4%
Danish <5 <0.4%
Ethiopian <5 <0.4%
French <5 <0.4%
Greek <5 <0.4%
Hebrew <5 <04%
Indonesian <5 <0.4%
ltalian <5 <0.4%
Laotian <5 <0.4%
Ukrainian <5 <0.4%

“Chinese includes Mandarin, Cantonese, and Simplified Chinese.



Extended Data Table 3 | Characteristics and distribution of consent events in non-industry and industry sponsored studies

Non-Industry Industry
Sponsored Sponsored P Value
Study Study
Studies, N (%) 173 (22.9) 585 (77.1)
Studies with at least one translated consent document, N (% per sponsor type) 39 (23) 222 (38) <0.001?
Consent events, N (%) 6344 (52.5) 5738 (47.5)
t(i;:)r:;ent events for studies that translated at least one consent document, N (%, per sponsor 1513 (23.9) 2951 (51.4) <0.0012
Median number of consent events per study (range) 8.0 (1-791) 5.0 (1-206) <0.001®
:\:l::;aer)\ number of consent events for studies that translated at least one consent document 9.5 (1-510) 8.0 (1-206) 0.577°
Median number of consent events for studies that did not translate at least one consent (range) 8.0 (1-791) 4.0 (1-93) <0.001®
Number of Interventional studies, N (%) 143 (19.8) 577(80.2)
Median nhumber of consent events for interventional studies (range) 8.0 (1-585) 5.0 (1-206) <0.001"

“Statistical comparisons were performed using Pearson’s chi-squared. "Statistical comparisons were performed using the Wilcoxon Rank Sum Test. P values reported are two tailed. No adjust-
ments were made for multiple comparisons. Abbreviations, OR; odds ratio, Cl; confidence Interval.
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Extended Data Table 4 | Analysis of studies with translated consent documents in Spanish and odds of signing consent
based on consent document translation availability at study opening

Non-Industry Industry
Sponsored Study Sponsored Study

Studies with translated consent documents in Spanish available at the start of study
opening, N* 2 19
Consent events for studies with Spanish consent documents available at the start of 127 (2.0) 142 (2.4)
study opening, N (%, per sponsor type)® i )
Consent events for patients with a primary language other than English® 10 (3.6) 31(6.7)
Consent events for patients with limited English proficiency® 5(2.8) 26 (8.4)
Consent events for patients with Spanish as their primary language® 9(6.9) 23 (13.0)
Consgnt e\cents for patients with Spanish as their primary language who had limited English 5(5.7) 20 (16.1)
proficiency
At study opening OR 95% CI
Odds for patients with Spanish as their primary language of signing of consent to studies with 57 38-85
Spanish translation compared to studies without them. ’ s
Odds for patients with a primary language other than English or Spanish of signing consent to 0.9 06-13
studies with a Spanish translation compared to studies without them. ) i i
At any time during the study
Odds for patients with a primary language other than English of signing consent in a language 0.02 0.009 — 0.030
different than primary to studies that had translated consent documents. ) . i
Odds for patients with limited English proficiency of signing consent in a language different than 0.02 0.009 — 0.037

primary to studies that had translated consent documents.

2Other languages in which studies had available translated consent documents at study opening included: Chinese (n=1), Farsi (n=1), Hebrew (n=1), Japanese (n=1), Korean (N=1), Thai (n=1).
PDenominator is consent events per sponsor type (non-industry sponsored studies n = 6344, industry sponsored studies n = 5738). °Denominator is consent events for patients with a primary
language other than English within that sponsor type (non-industry sponsored studies n=278, industry sponsored studies n = 464). “Denominator is consent events for patients with limited Eng-
lish proficiency within that sponsor type (non-industry sponsored studies n=174, industry sponsored studies n=307). “Denominator is consent events for patients with Spanish as their primary
language within that sponsor type (non-industry sponsored studies n=129, industry sponsored studies n=176). ‘Denominator is consent events for patients with Spanish and limited English
proficiency within that sponsor type (non-industry sponsored studies n=88, industry sponsored studies n=124).

Odds ratios (with 95% Cl) were estimated from a logistic regression model with Generalized Estimating Equations clustered by patient unique identifier. P values reported are two tailed. No
adjustments were made for multiple comparisons. Abbreviations, OR; odds ratio, Cl; confidence Interval.



Extended Data Table 5 | Proportion of consent events in which patients with a primary language other than English and
limited English proficiency who signed consent documents in a language different than primary in industry sponsored and
non-industry sponsored studies across Departments

Department Proportion (%) 95% CI P Value

Primary language other than English

Medicine <0.001
Industry Sponsored Study 39.5 34.8-444
Non-Industry Sponsored Study 62.5 53.5-70.9

Radiology and Molecular Pharmacology 0.003
Industry Sponsored Study 60.0 26.2 -87.8
Non-Industry Sponsored Study 98.4 91.2-99.9

Pediatrics NA®
Industry Sponsored Study 0.0 0.0-84.1
Non-Industry Sponsored Study 19.2 6.5 -39.5

Radiation Oncology NA®
Industry Sponsored Study 100.0 63.0 - 100
Non-Industry Sponsored Study 100.0 79.4 - 100

Surgical specialties 0.082
Industry Sponsored Study 82.6 6.1.2-95.5
Non-Industry Sponsored Study 97.3 85.8 -99.9

Other NA®
Industry Sponsored Study 100 54.0 - 100
Non-Industry Sponsored Study 44 4 13.7 -78.8

Limited English Proficiency

Medicine <0.001
Industry Sponsored Study 274 22.2-33.0
Non-Industry Sponsored Study 58.2 46.5 - 69.2

Radiology and Molecular Pharmacology 0.013
Industry Sponsored Study 55.6 21.2-86.3
Non-Industry Sponsored Study 974 86.1 —99.9

Pediatrics NA?
Industry Sponsored Study 0.0 0.0-84.2
Non-Industry Sponsored Study 19.2 6.6 -394

Radiation Oncology NAP
Industry Sponsored Study 100.0 54.0 - 100
Non-Industry Sponsored Study 100.0 66.3 — 100

Surgical specialties 0.112
Industry Sponsored Study 69.2 38.5-90.9
Non-Industry Sponsored Study 93.7 69.7 —99.8

Other NA®
Industry Sponsored Study 100.0 29.2 - 100
Non-Industry Sponsored Study 40.0 53-853

2P value could not be generated because there were no patients who signed consent documents in a language different than primary in industry sponsored studies. °P value could not be
generated because there were no consent documents translated. °P value could not be generated because there were no patients who signed consent documents in a language different than
primary in industry sponsored studies. A logistic regression model with Generalized Estimating Equations clustered by patient unique identifier was used to compare the proportions above.

P values reported are two tailed. No adjustments were made for multiple comparisons.
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Extended Data Table 6 | Bivariable analysis odds ratio for the association between various factors and signing consent into a
non-industry sponsored study

Bivariable Analysis for signing Bivariable Analysis for signing
consent documents consent documents in patient’s
primary language

Variable OR 95% CI P OR 95% CI P
Value Value

Age

Age at consent (per year) 0.99 0.98-0.99 <0.001 0.99 0.98-0.99 <0.001

Language

English Primary Reference Reference

Primary Other than English? 0.50 043-0.59 <0.001 0.25 0.19-0.32 <0.001

Limited English Proficiency® 0.47 0.38-0.57 <0.001 0.24 0.18-0.32 <0.001

Race and Ethnicity

Non-Hispanic White Reference Reference

Asian or Pacific Islander 0.61 0.53-0.69 <0.001 0.61 0.53-0.70 <0.001

Black 1.22 0.92-1.36 0.250 1.13 0.93-1.37 0.215

Hispanic 0.81 0.71-0.92 0.002 0.79 0.69-0.90 <0.001

Other 1.44 1.13-1.83 0.004 1.44 1.13-1.85 0.004

Unknown 3.34 2.89-3.94 <0.001 3.36 2.84-3.97 <0.001

Study Type

Interventional Reference Reference

Observational 324 25.1-41.8 <0.001 31.1 24.1-40.1 <0.001

Gender

Male Reference Reference

Female 0.37 0.34-0.40 <0.001 0.36 0.33-0.39 <0.001

Histology

Single Solid Malignancy Reference Reference

Healthy 1.62 1.23-2.14 <0.001 1.70 1.28-2.27 <0.001

Multiple Histology 0.46 0.42-0.50 <0.001 0.45 0.41-0.49 <0.001

Single Heme Malignancy 0.07 0.05-0.09 <0.001 0.07 0.05-0.09 <0.001

?Patients with a primary language other than English compared to patients with English as their primary language. °Patients with limited English proficiency compared to patients with English
as their primary language. Odds ratios (with 95% Cl) were estimated from a logistic regression model with Generalized Estimating Equations clustered by patient unique identifier. P values
reported are two tailed. No adjustments were made for multiple comparisons. Abbreviations, OR; odds ratio, Cl; confidence Interval.



Extended Data Table 7 | Multivariable analysis for odds ratio for the association between various factors including Medi-Cal

status and signing consent into a non-industry sponsored study nested by individual patient

Multivariable Analysis for
patients with a primary
language other than
English signing consent

Multivariable Analysis for
patients with a primary
language other than
English signing consent
documents in patient’s

Multivariable Analysis for
patients with limited
English proficiency sighing
consent documents

Multivariable Analysis for
patients with limited
English proficiency signing
consent documents in

documents primary language patient’s primary language

Variable OR  95%CI ° . OR  95%CI  ° . OR  95%Cl b . OR  es%cCl E
Age
Age at consent (per year) 0.97 0.97-0.98 <0.001 0.98 0.97-0.98 <0.001 0.97 0.97-0.98 <0.001 098 0.97-0.98 <0.001
Language
English Primary Reference Reference Reference Reference
Z:;;?,O‘he' than 078 063098 0033 039 029054 <0001 - ] . ] . .
'F-,"“'te.d English ; ; ; ; - . 080 062100 0105 038 027-054  <0.001

roficiency’
Race and Ethnicity
Non-Hispanic White Reference Reference Reference Reference
Asian or Pacific Islander 064 054-076 <0001 0.66 0.56-0.79 <0.001 065 055077 <0001 066 055079 <0.001
Black 1.03  0.81-1.29 0.833 1.03  0.81-1.30 0787 1.03 0.82-1.30 0805 1.03  0.81-1.30 0.776
Hispanic 0.75  0.63-0.89 0.001 0.76  0.63-0.91 0.003 074 0.62-088 <0.001 075 0.63-0.90  <0.002
Other 116 0.87-1.54 0.306 1.16  0.87-1.56 0306 115  0.87-1.54 0.323 1.16  0.87-1.56 0.304
Unknown 3.36 2.83-3.98 <0.001 3.36 2.83-3.99 <0.001 3.40 2.86-4.04 <0.001 3.39 2.89-4.04 <0.001
Study Type
Interventional Reference Reference Reference Reference
Observational 36.3 28.4-46.5 <0.001 35.2 27.4-451 <0.001 35.5 27.7-45.4 <0.001 35.0 27.3-45.8 <0.001
Gender
Male Reference Reference Reference Reference
Female 0.38  0.34-042  <0.001  0.37  0.33-041 <0.001  0.37 0.34-042  <0.001 0.37 0.38045  <0.001
Histology
Single Solid Malignancy Reference Reference Reference Reference
Healthy 1.73 1.30-2.3 <0.001 1.82 1.38-243 <0.001 1.7 1.34-2.30 <0.001 1.83 1.38-2.40 <0.001
Multiple Histology 0.38 0.35-043 <0.001 0.38 0.34-042 <0.001 0.39 0.35-043 <0.001 0.38 0.35-042 <0.001
Single Heme Malignancy 0.06 0.04-0.09 <0.001 0.06 0.04-0.09 <0.001 0.06 0.04-0.09 <0.001 0.06 0.04-0.09 <0.001
Medi-Calc
No Reference Reference Reference Reference
Yes 0.81 0.68-0.97 0.021 0.81 0.67-0.98 0.034 078  0.66-0.95 0.015 0.83  0.66-0.97 0.025
Unknown 366  1.73-764 <0.001 3.73  1.97-8.12 <0.001 342 1.61-7.2 <0.001 349 1.55-7.72  <0.001

2Patients with a primary language other than English compared to patients with English as their primary language. "Patients with limited English proficiency compared to patients with English as
their primary language. “The P value for the overall interaction between Medi-Cal and primary language other than English or English as primary language was p=0.163, and the overall P value
for the interaction between Medi-Cal and limited English proficiency, English as primary language was P=0.275. Odds Ratios were estimated with a Generalized Estimating Equation Model
clustered by patient. P values reported are two tailed. No adjustments were made for multiple comparisons. Abbreviations, OR; odds ratio, Cl; confidence Interval.
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Extended Data Table 8 | Multivariable analysis for odds ratio for the association between various factors and signing consent
into a non-industry sponsored study nested by study

Multivariable Analysis for

Multivariable Analysis for atients with a prima Multivariable Analysis for Multivariable Analysis for
patients with aprimary | Paven's FO B PIEROTY patients with limited patients with limited English
language other than nguag g English proficiency proficiency signing consent
S et signing consent documents - - 2~ o
English signing consent it batlent's prifa signing consent documents in patient’s
documents p | anguag " ry documents primary language
) P P P P
Variable OR 95% ClI Value OR 95% CI Value OR 95% ClI Value OR 95% ClI Value
Age
?g:r;“ conssnk(per 097 097-098 <0001 098 0.97-098 <0001 097 097-098 <0.001 098  097-098  <0.001
Language
English Primary Reference Reference Reference Reference
Primiy Ofion en 079 065-096 0019 040 030-054 <0001 - : 2 : : :
English?®
Ll English - - - - . - 078 061099 0045 038 027053  <0.001
Proficiency’
Race and Ethnicity
Non-Hispanic White Reference Reference Reference Reference
ﬁf;’;:r' Facle 055 048-066 <0001 058 049-069 <0.001 063 053-073 <0001 058 049069  <0.001
Black 095 0.76-1.28 0.608 0.94 0.76-1.17 0605 1.05 0.84-1.30 0.660 0.94 0.76-1.18 0.600
Hispanic 067 058-0.78 <0.001 0.8 0.58-0.80 <0.001 0.75 0.64-0.88  <0.001 0.68 0.57-0.80 <0.001
Other 099 0.77-1.28 0.972 1.00 0.77-1.29 0996 1.13  0.87-145 0.358 1.00 0.77-1.29 0.996
Unknown 112 0.86-1.41 0.315 1.12 0.89-140 0.318 3.31 2.78-3.94 <0.001 1.12 0.89-1.40 0.318
Study Type
Interventional Reference Reference Reference Reference
Observational 30.3 24.8-37.2 <0.001 29.2 23.8-35.9 <0.001  31.3 25.6-28.8 <0.001 29.1 23.7-35.8 <0.001
Gender
Male Reference Reference Reference Reference
Female 0.36  0.33-0.39 <0.001 0.36 0.32-0.39  <0.001 0.38 0.35-042  <0.001 0.35 0.32-0.39 <0.001
Histology
Single Solid
Malignancy Reference Reference Reference Reference
Healthy 1.73 1.30-2.3 <0.001 1.83 1.37-2.44 <0.001 1.78 1.37-2.52 <0.001 1.84 1.41-245 <0.001
Multiple Histology 0.33 0.30-0.37 <0.001 0.33 0.30-0.36 <0.001 035 0.32-0.39 <0.001 0.33 0.30-0.37 <0.001

Single Heme

Mali 0.06  0.04-0.09 <0.001 0.06 0.04-0.09 <0.001 0.06 0.04-0.09 <0.001 0.06 0.04-0.09 <0.001
alignancy

?Patients with a primary language other than English compared to patients with English as their primary language. °Patients with limited English proficiency compared to patients with English
as their primary language. Odds ratios (with 95% Cl) were estimated from a logistic regression model with Generalized Estimating Equations clustered by study, P values reported are two-tailed.
Abbreviations, OR; odds ratio, CI; confidence Interval.
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Policy information about studies with human participants or human data. See also policy information about sex, gender (identity/presentation),
and sexual orientation and race, ethnicity and racism.

Reporting on sex and gender The find- ings of our study apply to only both male and female gender. These were investigator-reported. Our study spans
from 2013 to 2018. The electronic health record and the clinical trial repository were not linked during this period. As such,
demographic data in this study is considered to be investigator rather than patient reported as research personnel manually
inputted data in the clinical trial repository where data was collected for this analysis. Gender was included in both univariate
as well as multivariable models are predictor variables. There were 3513 female patients and 5686 male patients included in
our study there were 14 patients for which the gender was marked as "Unkown" in the electronic health record.

Reporting on race, ethnicity, or ' Race and ethnicity for patients who participated in studies during the study period were collected from the clinical trial

other socially relevant repository Oncore. These were investigator reported as our study spans from 2013 to 2018 when the electronic health

groupings record were not linked. As such we only have data that was collected manually from clinical trial research personnel. There
were consent for patients for which this variable was not collected and as such these were left as "Unknown".
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Population characteristics The evaluation assessed 12,082 consent events in 9213 patients. This represented six years of data from the Cancer Center
that was analyzed for the Cancer Center support grant competitive renewal. All consent events in all Cancer Center
Departments were included as long as there was evaluable data for primary language.

Population characteristics as predictor variables:

- Age at the time of consent (analyzed as a continuous variable)

- Primary language:

Patients whose primary language was not English, including patients whose primary language was "Other" in the electronic
health record, were coded as "primary language other than English" (note: this group included pediatric patients whose
primary language was English, but whose parent or guardian required an interpreter)

Patients whose primary language was English were coded as "English as primary language"

- English proficiency

For all analyses, the comparator group for patients with limited English proficiency were patients coded as "English as
primary language" as above

Those falling into either group below were coded as having "Limited English proficiency":

Adult patients for whom the electronic health record indicated that they needed interpreter or chart review indicated a need
for an interpreter within 6 months of the consent date.

Pediatric patients for whom the electronic health record indicated that the patient needed an interpreter or for whom the
parents or guardians required an interpreter within 6 months of the consent date.

- Race and ethnicity

Hispanic ethnicity (coded as such regardless of race)

Asian or Pacific Islander (as a single category)

Black

Non-Hispanic White

Other (American Indian, Multiracial, Other)

Unknown

- Gender

Female

Male

Unknown

-Safety net insurance status (Medi-Cal)

Yes

No

Unknown

Recruitment This was a retrospective study that included patients who signed consent to studies at our institution from 2013 to 2018.

Ethics oversight Protocol was submitted and accepted by the University of California, Los Angeles, IRB on March 2020 prior to any data
collection

Note that full information on the approval of the study protocol must also be provided in the manuscript.

Field-specific reporting

Please select the one below that is the best fit for your research. If you are not sure, read the appropriate sections before making your selection.

|X| Life sciences |:| Behavioural & social sciences |:| Ecological, evolutionary & environmental sciences

For a reference copy of the document with all sections, see nature.com/documents/nr-reporting-summary-flat.pdf

Life sciences study design

All studies must disclose on these points even when the disclosure is negative.

Sample size Sample size calculation was not performed as we prospectively sought to evaluate and include all consent events for patients who
participated in clinical trials and for whom data was available. The time period elected for our study was the last NCI competing renewal




period. Our study included over 12000 consent events and even though sample size calculation was not prospectively performed this
represented enough power for our analysis. However because our study was retrospective in nature and we planned on including all consent
events were data was available we did not limit the sample to a certain pre-specificied sample size.

Data exclusions  Of 13,717 consent events between January 2013 and December 2018, those excluded from further analysis included 303 for which no
medical record number was available, 1,212 at affiliated sites for which electronic health record access was not available, and 120 for which

the primary language could not be identified.

Replication Replication was not applicable to our study was we only had one dataset in which the statistical analyses were run. Statistical tests were
performed by the first author (Maria A Velez) and by Tristan Grogan separately on the same dataset to ensure that results were consistent.

Randomization  Randomization was not relevant to our study as this was a retrospective observational (cross-sectional) study.

Blinding Blinding was not relevant to our study as this was a retrospective observational (cross-sectional) study.
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Reporting for specific materials, systems and methods

We require information from authors about some types of materials, experimental systems and methods used in many studies. Here, indicate whether each material,
system or method listed is relevant to your study. If you are not sure if a list item applies to your research, read the appropriate section before selecting a response.

Materials & experimental systems Methods
Involved in the study n/a | Involved in the study
Antibodies g |:| ChiIP-seq
Eukaryotic cell lines |:| Flow cytometry
Palaeontology and archaeology g |:| MRI-based neuroimaging

Animals and other organisms
Clinical data

Dual use research of concern

XXX NXNXX s
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Plants

Clinical data

Policy information about clinical studies
All manuscripts should comply with the ICMJE guidelines for publication of clinical research and a completed CONSORT checklist must be included with all submissions.

Clinical trial registration  N/A, this was not a clinical trial
Study protocol submitted with previous versions of the manuscript
Data collection Data was collected from the electronic health record and clinical trial repository.

Qutcomes The outcome was sponsor type: signing consent documents in an industry sponsored study versus a non-industry sponsored study
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