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Abstract 

The prospective collection of clinical data can generate detailed information on heterogeneous populations. This article 

reviews the strengths and limitations of the collection of real-world data and provides insight into the feasibility of routine 

collection of high-quality evidence even in a resource-constrained setting. The acquisition of high-quality data to assess 
the clinical and psychosocial needs of young Mexican patients with breast cancer has been enhanced through the 

use of preplanned, standardized data definitions and instrumentation to provide internally and externally comparable 

results, optimization of data collection with web-based surveys, engagement of participants to minimize missing data, 
and routine review for data consistency. A similar approach by other research groups could improve the quality of real- 
world data and accomplish enhanced inference of information. 

Clinical Breast Cancer, Vol. 000, No.xxx, 1–6 © 2021 Elsevier Inc. All rights reserved. 
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Introduction 

The practice of evidence-based medicine has led the research
community to build a hierarchy of the strength of evidence accord-
ing to research design. 1 Results from randomized clinical trials
(RCTs) are considered of the highest quality, as their strict method-
ology minimizes confounding effects and permits inference about
causal relationships. Furthermore, RCTs can provide insights into
the studied population by disclosing information regarding partici-
pant characteristics, prior and ongoing treatment strategies, progno-
sis, patient-reported outcomes, and experienced adverse events.
However, narrow eligibility criteria, inability to study complex inter-
actions, and elevated costs are considerable limitations for investiga-
tions with this design. 2 , 3 
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Recently, the collection of real-world data (RWD) has garnered
substantial interest as a research method that can provide comple-
mentary detailed information to findings from RCTs. 3 The
strengths of RWD are high external validity, flexibility in possi-
ble explorations, and the ability to study complex associations.
Although traditional RCTs remain the gold standard for assess-
ing the impact of an inter vention, obser vational data can explore
diverse concepts such as disease burden, treatment patterns, and
outcomes of heterogeneous populations. 4 Nonetheless, limitations
in interpreting observational RWD include the intrinsic embed-
ding of clinical management decisions on broader determinants of
patient status, such as prevalent comorbidities, 5 available resources,
and regional treatment preferences. 

In the last decade, compiling RWD has been enhanced by techno-
logical advances that permit the low-cost ubiquitous collection of
patient data, which can be used for both research purposes and
informing the clinical management of current patients. One of the
main strengths of RWD is that the data can be collected from a
wide variety of sources that can be broadly categorized into two
groups: health-related datasets (including electronic health records,
pharmacy dispensing data, insurance claims data, personal digital
device data, and electronic instruments measuring patient-reported
outcome measures) and non–health-related datasets (such as inter-
net activity data and employment data). 6 , 7 The purposeful prospec-
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2 Cli
tive collection of patient data in real-world settings provides a
foundation for designing point-of-care studies that can provide data
on diverse clinical scenarios. 2 Thus, the collection of data from
representative populations has the potential to achieve a seamless
acquisition of disease knowledge that can be extracted from usual
clinical practice. 

Optimization of RWD 

Despite the recent interest in RWD, current investigations with
this design are limited by a lack of interoperability among data
sources, unstandardized and unstructured raw data that complicate
automatic data extraction and hinder comparability, and vulnera-
bility to bias and confounding factors. 6 , 8 RWD comparability and
progress can be enhanced by using common data definitions, estab-
lished instrumentation, and overall quality improvements in data
completeness and internal consistency. Hence, several groups have
worked on standardization (or harmonization) of terminology that
is independent of study design. Examples of existing standardized
definitions are the US National Institutes of Health common data
elements (CDEs), 9 cancer Biomedical Informatics Grid Vocabu-
lary and Common Data Element Workspace, 10 standardized labora-
tory processes, and clinical biomarker cutpoints, 11 , 12 along with
standardized definitions of clinical endpoints. 13 Additionally, online
repositories facilitate the contextual comparison of cancer patient
attributes; two examples are the European Organisation for Research
and Treatment of Cancer (EORTC) established quality of life (QoL)
instruments 14 and the National Institutes of Health genomic data-
sharing database of Genotypes and Phenotypes (dbGaP). 15 Finally,
RWD can be enriched by data aggregation from multiple sources,
which can be successfully achieved through patient-centered health-
data-sharing platforms in order to provide a more comprehensive
picture of the gathered clinical data. 7 

RWD Research Designs 
Research involving RWD encompasses a variety of study designs.

Particularly, this methodology has been useful for cohort studies,
pharmacovigilance trials, and population-based cancer registries. 2 , 3

Of note, the promotion of large-scale clinical registries with
automated data collection and aggregation can generate valuable
insights. An example is the US Surveillance, Epidemiology, and
End Results (SEER) program, which currently covers population-
based registries for approximately 34.6% of the US population. 16

The SEER database includes broad information about patient
demographics, primary tumor site, tumor morphology, stage at
diagnosis, first-line treatment, and survival. 16 However, no detailed
information is provided on disease recurrence, QoL assessment,
or biologic tumor investigations. Thus, there is a role for smaller
research databases with more in-depth coverage of specific infor-
mation, especially if these are high-quality databases with data
standardization and minimization of missing values. It is impor-
tant to note that existing databases such as SEER may be improved
at specified recorded collection time points, as was illustrated with
the SEER April 2020 release; factors in common in different time
periods are then assessable using timeline stratification or assessment
within and across periods. For example, the new SEER Research
Plus version now provides high-level descriptions of first-line radio-
nical Breast Cancer 2021 
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therapy and chemotherapy, thus providing more detailed informa-
tion regarding treatment strategies employed in cancer patients. 17 

RWD in Resource-Limited Settings 
In resource-limited settings, RWD is of substantial interest as

these regions tend to be under-represented in RCTs because of
cultural and infrastructural challenges despite the potential for
increased health burden. 18 The obstacles for conducting clini-
cal research in developing countries or other resource-constrained
settings such as rural health clinics and non-academic urban health
centers include lack of funding, shortage of qualified research and
clinical personnel, insufficient motivation to conduct clinical trials,
overly complex regulatory systems, inadequate infrastructure, and
challenges with data integrity and security, as well as difficult
patient recruitment because of cultural and educational barriers. 19-21

Despite these limitations, there has been a recent interest in research
utilizing RWD in Latin America, 21 which could be attributed to the
flexibility in data sources allowed by this research method and the
ability of RWD to be collected in a structured framework by person-
nel with no research background. 

Observational Designs for Under-Serviced Populations 
Studies with observational designs are particularly valuable to

characterize disease spectra and outcomes in settings where there
is limited knowledge about patient characteristics, current manage-
ment, and psychosocial needs. Such is the case with women
≤40 years of age, a unique population affected by breast cancer
(BC). 22 Compared with older patients, this group is charac-
terized by an increased prevalence of poor-prognosis biological
subtypes, more aggressive clinicopathological characteristics, less
favorable survival outcomes, and a higher association with germline
pathogenic mutations. 22-24 Furthermore, young patients face age-
specific psychosocial issues of vulnerability to emotional distress,
decreased adherence to medical recommendations, and suscep-
tibility to treatment-related adverse effects (eg, fertility issues,
menopausal symptoms). 22 , 25-28 The combination of these factors
may significantly impact patient management and QoL. 29 However,
high-quality data are lacking, as this group is under-represented in
RCTs. 22 Hence, RWD could potentially provide important clinical
information about this vulnerable population. 

Several prospective cohort studies have been established to
identify the specific needs of young women with BC in Europe
and North America. 30-32 Notable examples include the PYNK and
“Young and Strong” programs to improve the care of young women
with BC in the United States 33 , 34 ; the POSH cohort in the United
Kingdom, which has provided valuable data regarding the effect of
germline deleterious mutations in BRCA on early-onset BC 

35 ; and
the PREFER study in Italy, which focuses on fertility and pregnancy
issues in this population. 36 Nonetheless, young women account for a
variable proportion of BC cases worldwide, with a higher incidence
in limited-resource regions such as Latin America and Sub-Saharan
Africa. 37 In addition, different demographic, cultural, economic,
and health system characteristics make it necessary to study young
women with BC in low- and middle-income countries. 38 In this
work, we demonstrate the feasibility of collecting high-quality RWD
regarding BC patients in a resource-constrained setting using CDEs,
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established QoL instrumentation, internal technological controls to
improve the completeness of data fields, and planned periodic clini-
cal and biostatistical reviews. 

Discussion 

High-Quality RWD Collection by Joven & Fuerte 
To our knowledge, Joven & Fuerte (J&F) is the first program

dedicated to the care of young BC patients in Latin America. 37

It was created in 2014 by Médicos e Investigadores en la lucha
contra el Cáncer de Mama ( MILC ), a non-governmental organization
dedicated to promoting quality care of BC patients in Mexico. The
program itself has three objectives: (1) provide multidisciplinary care
to young BC patients, (2) promote patient and healthcare providers’
education about young women’s special needs, and (3) study a
prospective cohort of young women with BC. This last compo-
nent is active in three sites: Instituto Nacional de Cancerologia in
Mexico City and Hospital San Jose and Hospital Zambrano Hellion
in Monterrey, Nuevo Leon. Patients who participate in the research
component of the program are followed for a period of 5 years,
during which relevant demographic characteristics, clinical infor-
mation, and patient-reported outcomes are collected. The embed-
ding of the prospective cohort in a program financed by a non-
governmental organization has allowed the project to be sustain-
able with the support of grants from organizations such as Susan G.
Komen, Avon Foundation, Cimab Foundation, and pharmaceutical
companies, as well as donations from the general public. 

Recently, an interim analysis of the J&F pilot phase cohort
yielded important information about the characteristics of young
Mexican women with BC and the performance of the study proto-
col. 39 Based on the viability of our approach, we propose several
actions that may optimize the general collection of RWD. Specifi-
cally, our recommendations focus on (1) preplanned uniform data
definitions, (2) optimization of data collection, (3) minimization of
selection bias, (4) sustained participants’ engagement, (5) promo-
tion of data availability, (6) routine central review for data consis-
tency and validity, and (7) reduction of research costs ( Figure 1 ). 

Preplanned Uniform Data Definitions. Preplanned uniform data
definitions ensure that the study adequately assesses established
endpoints and that the generated data achieve internally and exter-
nally comparable results. Demographic and clinical characteris-
tics collected by J&F were selected and culturally adapted by a
multidisciplinary team, with inspiration from the PYNK 

34 and
Young and Strong 33 programs for young women with BC. In
addition, previously validated tools for relevant patient-reported
issues were incorporated. These instruments include the EORTC
QoL Questionnaire Core 30 (QLQ-C30) and Breast Cancer–
Specific QoL Questionnaire (QLQ-BR23), 14 the Hospital Anxiety
and Depression Scale (HADS), 40 the Female Sexual Function-
ing Index, 41 and the Sexual Satisfaction Inventory. 42 Moreover,
researchers uniformly extract relevant clinicopathological informa-
tion by filling an electronic survey based on the National Cancer
Institute Breast Oncology Local Disease CDEs, 43 and the Standard-
ized Definitions for Efficacy End Points system 

13 . The preplanned
definitions have allowed the aggregation and comparability of data
from patients managed by different physicians in diverse centers.
Please cite this article as: Cynthia Villarreal-Garza et al, Improving Collection of R
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Additionally, the previously validated instruments enable the direct
comparability of the results with previous studies. 

Optimization of Data Collection. In J&F, optimization of
data collection is achieved through web-based surveys that are
programmed with formatted entry fields that have items that
accept responses of only predefined data types (eg, only unanno-
tated numeric or prespecified date formats are accepted for certain
items), as well as items with prespecified possible entries that
are offered as a drop-down choice or multiple-choice selection.
Information is collected by program-supplied tablets at baseline,
6 months, 1 year, and biennially for up to 5 years of follow-
up. For both patient-reported outcomes and clinical information
surveys, a response is required for each item before proceeding to
the next, effectively minimizing missing data. Upon completion,
the results of each questionnaire are automatically uploaded into an
anonymized central electronic database. Thus, researchers are spared
the transcription of responses, and the need for data curation before
statistical analysis is reduced. 

Minimization of Selection Bias. The minimization of selection
bias is promoted in J&F by consecutive patient recruitment at three
institutions that are BC referral centers in Northern and Central
Mexico with different healthcare coverage schemes (ie, private or
public health insurance). For context, the Mexican healthcare system
is fragmented into three main components that operate in paral-
lel: (1) social insurance schemes, which cover all salaried employees
in the formal sector of the economy (˜40% of the population are
private sector or federal government employees); (2) public assis-
tance schemes, which traditionally provided basic medical services to
the uninsured population (˜44% of Mexicans) but are now available
to any individual since inauguration of the Institute of Health for
Wellbeing (INSABI) in 2020; and (3) private sector, which includes
private insurance schemes and private service providers. 44 Although
BC management is covered by both social insurance and public
assistance schemes (as well as by some private insurance schemes),
disparities in access to services and perceived quality of patient-
centered care are conspicuous. 45 Thus, the participation of refer-
ral centers with different healthcare coverage not only facilitates
a continuous accrual of new patients to the J&F cohort but also
ensures that a heterogeneous and representative sample of patients
is achieved, allowing adequate external validity. However, a limita-
tion is that not all eligible patients have agreed to participate in the
research component. For example, 19 of 135 eligible patients (14%)
refused accrual to the pilot phase and five of 116 enrolled patients
(4%) revoked consent to participate during the follow-up period. 39 

Unfortunately, the reasons why the patients refused to participate
in the study were not registered. Of 111 patients who maintained
enrollment, 21 patients were excluded from the pilot study because
of benign breast disease ( n = 7), distant metastasis at diagnosis
( n = 7), or death before any survey completion ( n = 7). 39 

Sustained Participant Engagement. Another potential source of
bias is non-random patient attrition and non-completion of data
at the prespecified time points. This is reduced in J&F by maintain-
ing the engagement of participants. A particular limitation in our
Clinical Breast Cancer 2021 3 
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Figure 1 Recommendations for the Collection of High-Quality RWD 

Abbreviations: BOLD CDEs = National Cancer Institute Breast Oncology Local Disease Common Data Elements; 
NGO = non-governmental organization; RWD = real-world data. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

4 Cli
setting is that patients are unlikely to attend an appointment solely
to complete research surveys due to financial, geographical, and
time constraints. Hence, they have been encouraged to continue
their participation with feedback about the clinical usefulness of
the collected data (eg, if depression is detected in the HADS
questionnaire, the medical team would take appropriate measures to
address this situation) and by explaining that the information they
provided is important to advance the scientific understanding about
their disease, with interim results presented at patient educational
events. Our experience indicates that such measures have favorably
impacted participation. Furthermore, survey completion rates have
been improved by (1) approaching patients personally during sched-
uled medical appointments, (2) a reduction of time points in which
patient reported outcomes (PROs) are collected (eg, PRO question-
naires were originally intended to be collected annually up to 5
years after BC but are now assessed at baseline, 6 months, 1 year,
2-3 years, and 4-5 years after diagnosis); (3) flexibility in allowing
questionnaire completion during a 3-month window for each time
point; and (4) contacting offsite patients via telephone or email to
offer remote completion of surveys. These measures have permitted
adequate survey completion rates. In total, 73 of 90 patients were
expected to answer pilot-phase follow-up surveys regarding PROs.
Of these, 69 to 72 (95%-99%) completed the baseline question-
naires, and 40 to 44 of the 61 non-recurrent patients (68%-76%)
completed the surveys at 2 years. Therefore, the 2-year instrument
completion rates were comparable with those from other research
groups (76%-80%). 46 
 

nical Breast Cancer 2021 
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Promotion of Data Availability. Research collaborations can be
encouraged to increase data availability. Due to resource constraints
in our setting, few patients have access to specialized services such as
genetic testing or genomic studies. Thus, comprehensive biologic
characterization is not uniformly available due to socioeconomic
and healthcare system constraints. To promote data availability, J&F
encourages collaborative partnerships with other research groups in
order to improve the characterization of tumor biology in young
women with BC. For example, a collaboration with the City of
Hope Clinical Cancer Genomics Community Research Network
has allowed most of the J&F cohort to receive free genetic cancer
risk assessment and genetic testing. 

Routine Central Reviews for Data Consistency and Validity. To
ensure the collection of high-quality RWD, clinicians, and biostatis-
ticians in J&F periodically perform routine central reviews for data
consistency and reliability ( Table 1 ). In this study, data integrity
is ensured through the evaluation of data coding compliance and
intrafield consistency every 6 months and prior to any interim analy-
ses. 

Reduction of Research Costs. Although RWD collection is gener-
ally considered less cost-intensive than conducting RCTs, cost-
efficient measures in J&F have been needed to engage collaborators
from different disciplines (oncologists, psychologists, nurse naviga-
tors, and a biostatistician) and to preserve the integrated use of
technology (web-based surveys, tablets, and electronic databases).
eal-World Data: The Experience of the Joven & Fuerte Prospective Cohort 
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Table 1 Data Quality Assurance Steps Performed Every 6 Months 

1. Verification of complete data entry for each participant 

2. Corroboration/correction of data entry types (eg, unannotated predefined numeric; date format mm/dd/yy vs. dd/mm/yy) 

3. Evaluation of internal consistency between fields in past assessments or related fields at a single time point 

4. Resolution of all inconsistencies in clinical data against primary medical records to ensure correct inference 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Ongoing support of research grants and donations has operationally
sustained the protocol, along with low- or no-cost contributions by
experienced mentors who have kept expenses manageable. 

Pilot-Phase Clinical Results 
The pilot-phase clinical results will be reported when all 90

patients have completed the 5-year follow-up. Longitudinal experi-
ence of the ongoing cohort at three recruiting sites and extensions to
other sites will permit examinations of temporal and regional valid-
ity. Meanwhile, available indicators suggest that the pilot data are
representative of the general population of young Mexican patients
with BC. 39 

Conclusion 

Carefully designed data collection, in conjunction with the
widespread availability of electronic capture technology, provides
an opportunity to improve the quality of RWD, with increased
uniformity and data completeness. Particularly, existing real-world
databases could be strengthened by increasing data standardiza-
tion, optimizing system interoperability, and incorporating efforts
to reduce missing data. Database optimization by research groups
could improve the quality of RWD available and generate real-world
evidence with enhanced inference. 

In our cohort of young women with breast cancer, a reason-
ably complete collection of detailed RWD has been achieved
in Mexico through a series of key factors including preplanned
data definitions and outcomes, utilization of web-based surveys
programmed to minimize missing data, flexibility on how partici-
pants are contacted, assurance data reliability, and partnerships with
other research groups. Our experience could serve as a precedent for
other researchers who aim to collect and analyze RWD, particularly
in resource-constrained settings such as ours. Such purposeful point-
of-care collection of high-quality data would permit the generation
of improved RWD to expedite research advances in representative
clinical populations. 
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