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Abstract

Biobanks are increasingly recognized to be vital for analyzing tumor properties, treatment options, and clinical prognosis, yet
few data exist on whether they are equipped to enable research on cancer inequities, that is, unfair and unnecessary social
group differences in health. We conducted a systematic search of global biobanks, identified 46 that have breast tumor tissue
and share data externally with academic researchers, and e-mailed and called to obtain data on the sociodemographic,
socioeconomic, and geospatial data included, plus time span encompassed. Among the 32 biobank respondents, 91% housed
specimens solely from the Global North, only 31% obtained socioeconomic data, 63% included racial/ethnic data (of which
55% lacked socioeconomic data), 44% included limited geographic data, and 55% had specimens dating back at most to 2000.
To enable research to address cancer inequities, including trends over time, biobanks will need to address the data gaps
documented by our study.

In an age of ever-expanding biomarker, genomic, and other –
omics data, biobanks are a vital resource for research on tumor
properties, clinical treatment, and prognosis (1–4). Indicative of
the keen interest in such data, the US National Cancer Institute
is funding research to improve biobanks so as “to accelerate
and/or enhance research in cancer biology, early detection and
screening, clinical diagnosis, treatment, epidemiology, or ad-
dress issues associated with cancer health disparities” (5).

Analysis of cancer health inequities, however, requires more
than the biological specimens. Also needed are the social data
used to characterize and quantify the inequities (6–8), that is,
group differences in health that are unfair, unnecessary, and in
principle preventable (8–10). For example, recent research in the
United States has shown that understanding the etiology of,
and temporal changes in, differences in breast cancer estrogen
receptor status among US black and white women requires data
on not only race/ethnicity and socioeconomic position but also
time and place of birth in relation to the pre-1965 existence of
legal racial discrimination (“Jim Crow”) in the District of
Columbia and 21 of the 50 US states (11–15). The well-
documented need for socioeconomic, sociodemographic, and
geographic data (eg, neighborhood characteristics, urban vs

rural location) to analyze cancer inequities (6,7,16,17), however,
remains largely unaddressed in the literature on minimum data
sets for biospecimen repositories (1–3,18–21).

Motivated by our prior US-based research on assessing the
feasibility of analyzing long-term trends in disparities in breast
cancer biomarkers using archival tissue specimens (22,23), we
sought to assess the feasibility of using tumor biobank data for
research on cancer inequities and their trends over time. Our a
priori hypotheses were that most biobanks 1) would not rou-
tinely collect socioeconomic, sociodemographic, or geographic
data needed to quantify cancer inequities and 2) would primar-
ily include specimens only from the Global North, with few
specimens available before the 1990s.

We used the following international and US biobank directo-
ries to identify biobanks: specimencentral.com (24), IARC bio-
bank membership (25), National Institute of Health (NIH) Cancer
Specimens Search (26), and the NIH Cooperative Human Tissue
Network (27). Inclusion criteria were that the biobanks had
available breast cancer tumor tissue (not collected as part of
randomized controlled trials) whose data they would share ex-
ternally with academic institutions (ie, excluding tissue banking
services that do not share data for research). We sent out initial
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inquiries by e-mail in July 2017, e-mailed nonresponders twice
(September and October 2017), and attempted to call once
(October 2017). We asked about data collected for year of diag-
nosis and death, specimen preservation, race/ethnicity, socio-
economic position, and residential address/geographic
information. No institutional review board (IRB) review was
needed, as no human subjects were involved.

Of the 46 initial eligible biobanks we identified, 32 had speci-
men data available online or responded to e-mail or phone calls.
We excluded 12 biobanks (10 from the United States and
Europe, one from Iran, one from China) because they either did
not respond (n ¼ 10) or would not provide information without
a formal data request and IRB approval (n ¼ 2). The Global North
included Europe, North America, Australia, New Zealand, and
Japan; other countries comprised the Global South (28).

Table 1 presents results for the 32 included biobanks, listed
in alphabetical order. Virtually all (94%) housed specimens
solely from the Global North (North America [United States: 9;
Canada: 2]; Western Europe: 16; or Australia: 3); two encom-
passed multiple countries, and three respectively included
specimens from India, Singapore, and Taiwan. All 32 biobanks
included data on age at diagnosis, treatment, and mortality.
Among the 21 biobanks that shared data on their number of
specimens (primarily cases but also some noncase biopsies),
the range was from 25 to approximately 463 000. Among the 30
biobanks reporting preservation type, 29 (97%) stored formalin-
fixed paraffin-embedded (FFPE) specimens, three had frozen tis-
sue, and one had tumor microarray (TMA) specimens.

Only 10 (31%) of the 32 biobanks included any socioeconomic
information, mainly education and occupation. Among the 20
biobanks (63%) with racial/ethnic data, 12 (60%) did not share
the categories employed, the rest employed diverse categories
(with two [10%] using the category “Caucasian”), and 11 (55%)
lacked socioeconomic data. Only 14 of the 32 biobanks (44%) in-
cluded any geographic information, primarily pertaining to
birth place, with only eight (25%) having residential location at
time of diagnosis.

Among the 31 biobanks providing the dates of their speci-
mens, the number (and percentage) whose earliest dates of di-
agnosis by decade were: 1960s ¼ 1 (3%); 1970s ¼ 2 (6%); 1980s ¼ 4
(13%); 1990s ¼ 7 (23%); 2000s ¼ 10 (32%); and 2010s ¼ 7 (23%).
Thus, the majority (55%) had specimens dating back at most to
2000, that is, less than two decades.

Supporting our a priori hypotheses, few biobanks included
the social and geographic data required to analyze cancer
inequities and their trends (6–8,11–17,29–31). Raising concerns
about continuing the racialization of cancer data (6–8,32),
among the 32 biobanks we surveyed with breast cancer tissue
specimens available for use in research studies, 63% obtained
racial/ethnic data (with two using the scientifically invalid and
discredited spurious category of “Caucasian” [32–35]), only 31%
had socioeconomic data, and only 28% had both racial/ethnic
and socioeconomic data. The majority (>55%) also lacked geo-
graphic data. Additionally, these biobanks overwhelmingly
(94%) contained specimens solely from countries of the Global
North, primarily from the past two decades.

Our study has several strengths and limitations. First, we
employed a systematic and replicable approach to identifying,
contacting, and requesting information from eligible biobanks.
Nevertheless, among the 46 eligible biobanks, we were unable
to obtain information from 12 (of which only two were countries
in the Global South), and among the 32 that provided informa-
tion, not all provided information on all variables. As there is no
a priori reason to believe that nonrespondents would obtain

more or better-quality data than the respondents, our findings
thus likely provide conservative estimates of data deficiencies.

In summary, for biobanks to enable research to address can-
cer inequities (6–8,11–17,29,32), the social data gaps we docu-
ment require remedy. Greater expansion of the time frame also
warrants support, given evidence of long-term trends and varia-
tions in the magnitude of cancer inequities (12,14,28–31).
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