Clinical Epidemiology

Dove

ORIGINAL RESEARCH

Validation Of Cancer Diagnoses In Electronic
Health Records: Results From The Information
System For Research In Primary Care (SIDIAP) In
Northeast Spain

Martina Recalde,"** Cyntia B
Manzano-Salgado, 125 Yesika
Diaz,' Diana Puente, ®"? Maria
Del Mar Garcia-Gil,' Rafael
Marcos-Gragera, (9** Josefa
Ribes-Puig,> Jaume Galceran,
Margarita Posso, (9)® Francesc

8 Talita Duarte-Salles

7

Macia,

'Fundacié Institut Universitari per a la
Recerca a I'Atenci6 Primaria de Salut Jordi
Goli Gurina (IDIAP)Gol), Barcelona, Spain;
2Universitat Autdnoma de Barcelona,
Bellaterra (Cerdanyola del Vallés),
Cerdanyola del Vallés, Spain; 3Unitat
d’Epidemiologia i Registre de Cancer de
Girona (UERCG), Pla Director
d’Oncologia, Institut Catala d’Oncologia,
Institut d’Investigacié Biomedica de Girona
(IdIBGi), Universitat De Girona, Girona,
Spain; “CIBER de Epidemiologia y Salud
Publica (CIBERESP), Madrid, Spain; >Catalan
Cancer Plan, Department of Health of
Catalonia, Barcelona, Spain; "Departmenc
of Clinical Sciences, University of Barcelona
(UB), Barcelona, Spain; “Registre de Cancer
de Tarragona, Fundaci6 per a la Investigacio
i Prevencié del Cancer (FUNCA), IISPV,
Reus, Spain; 8Cancer Prevention Unit and
Cancer Registry, Department of
Epidemiology and Evaluation, Hospital del
Mar, Barcelona, Spain

*These authors contributed equally to this
work

Correspondence: Talita Duarte-Salles
Fundacid Institut Universitari per a la
Recerca a I'Atencié Primaria de Salut Jordi
Gol i Gurina (IDIAP)JGolL) Gran Via Corts
Catalanes, 587 Atic, Barcelona 08007, Spain
Tel +34 93 482 43 42

Email tduarte@idiapjgol.org

This article was published in the following Dove Press journal:
Clinical Epidemiology

Background: Electronic health records are becoming an increasingly valuable resource for
epidemiology but their data quality needs to be quantified. We aimed to validate twenty-five
types of incident cancer cases in the Information System for Research in Primary Care
(SIDIAP) in Catalonia with the population-based cancer registries of Girona and Tarragona
as the gold-standard.

Methods: We calculated the sensitivity, positive predictive values (PPV), and the time-
difference between the date of diagnosis entered into the SIDIAP and into the registries. We
added hospital discharge cancer diagnoses to the SIDIAP to assess sensitivity changes.
Results: We identified 27,046 incident cancer diagnoses in the SIDIAP from 2009-2015
among the 949,841 residents of Girona and Tarragona. The cancer types with the highest
sensitivity were breast (89%, 95% CI: 88-90%), colorectal (81%, 95% CI: 80-82%), and
prostate (81%, 95% CI: 80-83%). Trachea, bronchus and lung cancers had the highest PPV
(76%, 95% CI: 74%-78%) followed by stomach (72%, 95% CI: 68—75%) and pancreas
(71%, 95% CI: 67-75%). Most cancer diagnoses were reported with less than three months
of difference between the SIDIAP and the registries. More cases were registered first in the
registries than in the SIDIAP. By adding cancer diagnoses based on hospital discharge data,
sensitivity increased for all cancers, especially for gallbladder and biliary tract for which the
sensitivity increased by 21%.

Conclusion: The SIDIAP includes 76% of the cancer diagnoses in the cancer registries but
includes a considerable number of cases that are not in the registries. The SIDIAP reports
most of the cancer diagnoses within a three-month period difference from the date of
diagnosis in the cancer registries. Our results support the use of the SIDIAP cancer diagnoses
for epidemiological research when cancer is the outcome of interest. We recommend adding
hospital discharge data to the SIDIAP to increase data quality, particularly for less frequent
cancer types.

Keywords: validation studies, cancer, electronic health records, primary health care,
population-based cancer registries

Introduction

Cancer is one of the leading causes of morbidity and mortality worldwide.' In 2018,
there were 18 million new cases and 9 million deaths.> In Spain, cancer is a
significant burden for the National Health System: cancer is the second most
frequent overall cause of death and results in more than 250,000 new invasive
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cancer cases every year. Therefore, conducting research
focused on understanding cancer epidemiology is impor-
tant both at the national and international levels.

The use of databases of routinely collected electronic
health records (EHRs) is becoming more common in epi-
demiology and clinical research. Due to their size, amount
of data availability, representativeness, and long-term fol-
low-up, EHR databases offer a great opportunity to con-
duct cancer research.* Another advantage of large health
record databases is that they provide sufficient statistical
power to detect uncommon outcomes such as rare cancer
types.” However, validation processes are required to
quantify the correctness of the data and to increase the
reliability of large health record databases for use in sub-
sequent observational studies.®

The information recorded in EHRs by primary health
care professionals in Catalonia — a region in Northeast
Spain with 7.5 million inhabitants (2017) — comprises the
Information System for Research in Primary Care (SIDIAP)
platform.” Since the SIDIAP aims to provide reliable infor-
mation to support research in primary health care, validation
studies are performed regularly.® A previous study assessed
the validity of lung, colon and rectum, prostate, breast, and
cervix uteri cancers in the SIDIAP during the period
2009-2012 with sensitivities ranging from 64% (cervix
uteri) to 92% (breast).” However, this study compared
SIDIAP cancer cases with those from the registry of a
single hospital in Barcelona. Although the data collection
for this hospital is rigorous for a specific area in Barcelona,
this area is not representative of the general population of
Catalonia. Furthermore, the hospital does not have data
available for research use on hematological cancers. A
study validating more cancer types and using population-
based cancer registries as the gold-standard may increase
the scope of the validity of cancer diagnosis in the SIDIAP
as well as its use in new areas of research.

The aim of this study was to validate twenty-five types
of incident cancer cases in the SIDIAP using the popula-
tion-based cancer registries of Girona and Tarragona as the
gold-standard and to assess the time-difference in the date
of diagnosis between the SIDIAP and these cancer
registries.

Methods

Data Sources
We performed a cross-sectional study in the SIDIAP dur-
ing the years 2009-2015, using data from the two

population-based cancer registries that exist in Catalonia,
the Girona and Tarragona cancer registries, as the gold-
standard. The SIDIAP includes information recorded in
EHRs by health professionals during routine visits at 287
primary health care centers from the Institut Catala de la
Salut (ICS, Catalan Health Institute).'®!'" The SIDIAP has
anonymized records for more than seven million people
and is representative of the Catalan population in terms of
age, sex, and geographic distribution.'’ It includes infor-
mation on disease diagnoses (International Classification
for Diseases, 10th revision [ICD-10]), drug prescriptions
and dispensations in the primary care setting, and clini-
cally relevant parameters (eg, weight, blood pressure,
laboratory tests). It is also linked to a hospital discharge
database for patients who attend ICS hospitals (30% of the
SIDIAP population).'>'* The cancer registries of Girona
(created in 1994) and Tarragona (in 1980) cover 20% of
the Catalan population.'*'> They collect cancer diagnoses
from public and private hospitals, anatomopathological
and hematological laboratories, mortality registries, and
other information sources.'®'® Both cancer registries com-
ply with the International Agency for Research on Cancer
quality requirements."®

Study Population And Cancer Case

Definition
In the SIDIAP, incident cancer cases were identified as the
first cancer diagnosis from 2009 to 2015 among inhabi-
tants of the provinces of Girona and Tarragona. We had the
number of incident cancer cases from the cancer registries
during 2005-2015 for Girona and during 2005-2013 for
Tarragona available for reference. Cases registered during
2005-2008 were used to clean prevalent cases (Figure 1).
The linkage between the SIDIAP and the cancer registries
data was performed by a Trusted Third Party (the ICS in
this study) using the unique personal identification number
of patients. We obtained approval from the Clinical
Research Ethics Committee of the IDIAPJGol (project
code: P14/074) and the Research Ethics Committee of
the Hospital Doctor Josep Trueta (project code: 2017.024).
We used ICD-10 codes and date of diagnosis to iden-
tify the following 25 cancer types in adults (aged >18
years): head and neck (ICD-10 codes: C00-C14), esopha-
gus (C15), stomach (C16), colorectal (C18-21), liver
(C22), gallbladder and biliary tract (C23-24), pancreas
(C25), larynx (C32), trachea, bronchus, and lung (C33-
34), bone and articular cartilage (C40-C41), malignant
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Figure | Time period covered by each data source with respect to the duration of the study.
Notes: Figure adapted from Margulis, A. et al. (2017). Validation of Cancer Cases Using Primary Care, Cancer Registry, and Hospitalization Data in the UK. Epidemiology, 29(2), |.

Abbreviation: SIDIAP, Information System for Research in Primary Care.

melanoma of skin (C43), breast (C50), cervix uteri (C53),
corpus uteri (C54-C55), ovary (C56), prostate (C61), testis
(C62), kidney (C64), bladder (C67), brain, central nervous
system, pituitary gland and pineal gland (C70-72, C75.1-
C75.3), thyroid (C73), Hodgkin lymphoma (C81), non-
Hodgkin lymphoma (C82-C86, C96), multiple myeloma
(C90), and leukemia (C91-95).>° We excluded other and
unspecified malignant neoplasm of skin (C44). Other
unspecified or very low-frequency cancers (n<100) were
excluded. Diagnosis in hospital discharge data was regis-
tered using ICD-9 codes.?' We mapped diagnosis codes to
ICD-10 using available conversion codes eCIEMaps
v3.1.9, which we have provided in Supplementary
Table S1.

Other Variables

In the SIDIAP, we had information on the primary care center
to which individuals were assigned in 2016 (Girona,
Tarragona), date of diagnosis, sex (women, men), age (18—

35, 36-50, 51-65, =>66), and nationality (Spanish,

non-Spanish). Socioeconomic status was assessed using the
“Mortalidad en areas pequefas Espafiolas y Desigualdades
Socioeconémicas y Ambientales” (MEDEA) deprivation
index, which we categorized into quintiles for anonymization
purposes. The 1st and the 5th quintiles represent the least and
most deprived levels of the urban population in Catalonia,
respectively.”> We included a rural category since the
MEDEA index was not available for people living in these
areas.

Statistical Analysis
We performed a descriptive analysis of the overall number
of cancer cases in SIDIAP and of the confirmed (ie,
matched diagnoses between the SIDIAP and the cancer
registries) vs non-confirmed cases (ie, in the SIDIAP but
not in the cancer registries) by sex, age, nationality,
MEDEA deprivation index, and year of diagnosis, in
Girona and Tarragona, and we used a Chi-squared test to
assess for significant differences.”® We used the Catalonia
Cancer (CCRs, Girona

Registries and Tarragona
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combined) data as the gold-standard to calculate the sen-
sitivity and the positive predictive values (PPVs) for each
cancer type (an illustration of our calculations is available
in Figure S1. As secondary analyses, we stratified the
sensitivity and PPV analyses by province (Girona and
Tarragona) to assess if there were geographical differences
and by sex, nationality, age, and the MEDEA deprivation
index to assess if there were differences for specific popu-
lation groups. We also checked if the sensitivities
improved after including cancer diagnoses from the hospi-
tal discharge database.

For the confirmed cases, we calculated the time differ-
ence (months) between the date of diagnosis registered in
the SIDIAP and the date registered in the CCRs.

We used R version 3.5.0 for all the statistical analyses
<0.05 to be

and considered p-values statistically

significant.

Results

Sociodemographic Characteristics Of

SIDIAP And Confirmed Cases
In the SIDIAP, we identified 496,356 inhabitants of Girona
in 2016, of which 16,211 had a cancer diagnosis between
2009 and 2015, and 453,485 inhabitants of Tarragona, of
which 10,835 had a cancer diagnosis between 2009 and
2013. There were more cancer cases registered in the
SIDIAP among men (55%, 56%
Tarragona, respectively), people aged 66 years or older
(45%, 49%), Spanish citizens (94%, 95%), and people
living in rural areas (32%, 37%) (Table 1).

We confirmed 9,296 cancer cases in Girona and 7,182

for Girona and

in Tarragona. Compared to non-confirmed cases, con-
firmed cases had a higher proportion of men in
Tarragona (58% vs 52%) as well as people aged 51 to 65
in both provinces (35% vs 31% in Girona; 34% vs 27% in
Tarragona) but a lower proportion of socioeconomically
deprived individuals in Girona (11% vs 14%) (Table 1).

Overall Validation

Out of the 21,559 cancer cases registered in the CCRs,
16,478 (76%) were in the SIDIAP. The cancer types with
the highest sensitivities in Catalonia were breast (89%,
95% CI: 88-90%), colorectal (81%, 95% CI: 80-82%),
and prostate (81%, 95% CI: 80-83%) (Table 2). Almost all
cancer types had sensitivities above 60% in both pro-

vinces. The exceptions were head and neck (51%, 95%

CI: 47-55%) and gallbladder and biliary tract (29%, 95%
CI: 23-35%) (Table 2).

Out of the 27,046 SIDIAP cancer cases present in
Catalonia, 16,478 (61%) were also in the CCRs. The
trachea, bronchus and lung cancers had the highest PPV
(76%, 95% CI: 74-78%) followed by stomach (72%, 95%
CI: 68-75%) and pancreas (71%, 95% CI: 67-75%) can-
cers (Table 2). On the other hand, bone and articular
cartilage (23%, 95% CI: 15-31%) and cervix uteri (28%,
95% CI: 24-33%) cancers had the lowest PPVs (Table 2).

Most cancer diagnoses were reported within less than
three months of difference between the SIDIAP and the
registries (Figure 2). More cases were reported first in the
cancer registries than in the SIDIAP. Only kidney cancer
had more than twenty-five percent of cases reported first in
the SIDIAP compared to the CCRs.

Secondary Analyses

Overall, Girona had higher sensitivities than Tarragona,
especially for cancers of the cervix uteri (68% vs 52%,
for Girona and Tarragona, respectively), Hodgkin lym-
phoma (69% vs 56%) and head and neck (56% vs 45%)
(Supplementary Table S2). The only cancer for which

Tarragona had a higher sensitivity than Girona was for
bone and articular cartilage (56% vs 75%). Regarding
PPVs, Tarragona had higher estimates than Girona, except
for six cancer types. We observed the biggest differences
for bladder (33% vs 69% %, for Girona and Tarragona,
respectively), colorectal (65% vs 77%) and larynx (52% vs
63%) cancers. The cancer types for which Girona had the
biggest differences in PPVs with Tarragona were gallblad-
der and biliary tract (56% vs 44%) and Hodgkin lym-
phoma (71% vs 56%) (Supplementary Table S2).
Overall, sensitivity estimates differed by age groups,

and PPVs estimates differed by age, nationality and socio-
economic status. Those older than 66 years showed lower
sensitivities than those aged between 36 and 65 years for
most cancer types (Supplementary Table S3). Overall,

PPVs were lower in those aged between 18 and 35 years
than in the rest of age groups, in non-Spanish than in the
Spanish population and in the most deprived compared to
the least deprived MEDEA quintiles (Supplementary
Table S4). Besides the abovementioned situations, we did
not observe any other change in the sensitivity and PPVs
according to sex, age, nationality, and socioeconomic sta-
tus, with exception of certain specific cancer types
(Supplementary Tables S3 and S4).
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Table 2 Validity Of The ICD-10 Codes Used To Identify Incident Cancer Diagnoses Registered In The SIDIAP Database, Catalonia®

(2009-2015)°

Cancer Type (ICD-10 CM) Cancer Cases, n Sensitivity, % (95% CI) PPV, % (95% CI)
CCRs SIDIAP Confirmed
Head and neck (C00-C14) 650 819 332 51.1 (47.2-54.9) 40.5 (37.2-43.9)
Esophagus (C15) 211 255 157 74.4 (68.5-80.3) 61.6 (55.6-67.5)
Stomach (C16) 673 633 455 67.6 (64.1-71.1) 71.9 (68.4-75.4)
Colorectal (C18-C21) 3743 4329 3035 81.1 (79.8-82.3) 70.1 (68.7-71.5)
Liver (C22) 561 625 364 64.9 (60.9-68.8) 58.2 (54.4-62.1)
Gallbladder & biliary tract (C23-C24) 197 107 57 28.9 (22.6-35.3) 53.3 (43.8-62.7)
Pancreas (C25) 578 590 419 72.5 (68.8-76.1) 71.0 (67.4-74.7)
Larynx (C32) 337 403 226 67.1 (62.0-72.1) 56.1 (51.2-60.9)
Trachea, bronchus & lung (C33-C34) 2152 2155 1631 75.8 (74.0-77.6) 75.7 (73.9-77.5)
Bone and articular cartilage (C40-C41) 39 106 24 61.5 (46.3-76.8) 22.6 (14.7-30.6)
Malignant melanoma of skin (C43) 550 962 417 75.8 (72.2-79.4) 43.3 (40.2-46.5)
Breast (C50) 3325 4456 2958 89.0 (87.9-90.0) 66.4 (65.0-67.8)
Cervix uteri (C53) 198 416 118 59.6 (52.8-66.4) 28.4 (24.0-32.7)
Corpus uteri (C54-C55) 576 661 424 73.6 (70.0-77.2) 64.1 (60.5-67.8)
Ovary (C56) 263 398 190 722 (66.8-77.7) 47.7 (42.8-52.6)
Prostate (C61) 2820 3596 2286 81.1 (79.6-82.5) 63.6 (62.0-65.1)
Testis (C62) 139 175 102 73.4 (66.0-80.7) 58.3 (51.0-65.6)
Kidney (Cé4) 536 730 397 74.1 (70.4-77.8) 54.4 (50.8-58.0)
Bladder (C67) 1456 2370 1108 76.1 (73.9-78.3) 46.8 (44.7-48.8)
Brain and CNS (C70-C72, C75.1-C75.3)¢ 393 544 298 75.8 (71.6-80.1) 54.8 (50.6-59.0)
Thyroid (C73) 395 432 264 66.8 (62.2-71.5) 61.1 (56.5-65.7)
Hodgkin lymphoma (C81) 144 142 92 63.9 (56.0-71.7) 64.8 (56.9-72.6)
Non-Hodgkin lymphoma (C82-C86, C96) 709 909 472 66.6 (63.1-70.0) 51.9 (48.7-55.2)
Multiple myeloma (C90) 294 362 233 79.3 (74.6-83.9) 64.4 (59.4-69.3)
Leukemia (C91-C95) 620 871 419 67.6 (63.9-71.3) 48.1 (44.8-51.4)

Notes: *Provinces of Girona and Tarragona. "Data from the Tarragona Cancer Registry was only available for 2009-2013. “Include pituitary gland and pineal gland tumors.
Abbreviations: Cl, Confidence Interval; CNS, Central Nervous System; CCRs, Catalonia Cancer Registries; ICD-10, International Classification for Diseases, |0th
revision; PPV, positive predictive values; SIDIAP, Information System for Research in Primary Care.

When adding cancer diagnoses from hospital discharge
to primary care data, we observed an increase in sensitivity
for all cancer types. Gallbladder and biliary tract cancer
had the most substantial change in sensitivity, changing
from 29% to 50% (Supplementary Table S5). We also
observed changes above 10% for larynx (67% to 83%),
head and neck (51% to 66%) and liver (65% to 78%)
cancers (Supplementary Table S5).

Discussion

This study validated cancer diagnoses recorded in primary
care using the data of the two provincial population-based
cancer registries that exist in Catalonia as the gold-stan-
dard. We found that 23 out of 25 cancer types had sensi-
tivities above 60%. PPV estimates were generally lower
than the sensitivities observed in most cancer types. The
number of cancer cases in the SIDIAP that were not
confirmed by the cancer registries was high for some

specific cancer sites. More cases were first recorded in
the cancer registries rather than in the SIDIAP, though
for most cancer cases, the time difference between both
data sources did not exceed three months. Including cancer
diagnoses from hospital discharge data considerably
improved the reliability of the data for specific cancer
types.

We observed a high sensitivity for the majority of
cancer types. Breast, colorectal and prostate cancers had
the highest sensitivities, which are some of the most inci-
dent tumors and thoroughly screened cancers in systematic
programs (breast and colorectal) and strongly sought by
opportunistic screening (prostate) in Catalonia.***
Furthermore, these cancers take part in the rapid diagnos-
tic circuit program run in Catalonia, which could also
contribute to an increase in the accuracy of diagnosis in
primary care.”® Previous studies conducted in the United
Kingdom (UK) that compared primary care data with
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Figure 2 Time-difference (months) in the date of cancer diagnosis recorded in the SIDIAP and the population-based Catalonia Cancer Registries® (2009-2015)"

Notes: *Population-based cancer registries from the provinces of Girona and Tarragona. ®Data from the Tarragona Cancer Registry was only available for 2009-2013.
Negative values indicate SIDIAP diagnosis before the registries’ diagnosis date. Brain and CNS include pituitary gland and pineal gland tumors.

Abbreviations: CNS, Central Nervous System; m, months; SIDIAP, Information System for Research in Primary Care.

hospital and cancer registry data also reported high sensi-
tivities for breast, prostate, and colorectal cancers, high-
lighting that these cancers are usually managed by general
practitioners.””*® In Catalonia, a previous study compar-
ing SIDIAP cases with those registered in a hospital can-
cer registry in Barcelona, also reported high sensitivities
for breast, colorectal and prostate cancers.’” High sensitiv-
ities are important to enhance study inclusiveness and to
be able to ascertain common exposures.”’ A high sensitiv-
ity paired with a high specificity (which is important for
classifying outcomes) facilitates both the study of cancer
as an outcome as well as the identification of the cases’
common exposures. In our study, the lowest sensitivities
were found for cancers that are less frequent and that are
more commonly managed in hospitals, such as gallbladder

and biliary tract or bone and articular cartilage.”****>' We

are not aware of any previous national or international
studies validating the primary care diagnosis of these
cancer types using external sources. Thus, our results
indicate that using SIDIAP cancer diagnoses for research
when cancer is the outcome of interest is reliable for most
common cancer types in Catalonia but may be insufficient
for less frequent types.

PPV estimates were generally lower than the sensitiv-
ities observed in most cancer types. The number of cancer
cases in the SIDIAP that were not confirmed by the cancer
registries was high for some specific cancer sites. A pre-
vious study validating only colorectal, lung, gastro-eso-
phageal and urological cancer diagnosis in primary care
in the UK reported higher PVV estimates than in our study,
ranging from 92% to 98%.?® This study hypothesized that
some of the reasons behind non-confirmed cases might be
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a disagreement in the type of cancer diagnosed in each
data source, or the possibility of suspicious symptoms
being registered as cancer diagnoses in primary care.”® In
agreement with this hypothesis, we found that approxi-
mately 10% of the non-confirmed cases by the cancer
registries were due to disagreement in the type of cancer
diagnosis between the data sources. The low PPV for
cervix uteri cancer (included in the rapid diagnostic circuit
in Catalonia) could be due to detected suspicious symp-
toms recorded as cancers in SIDIAP; however, we did not
have the information needed to prove this hypothesis.
Another factor that can influence PPVs is the prevalence
of the cancer type which could partially explain the low
PPVs of bone and articular cartilage (106 cases registered
in the SIDIAP) and gallbladder and biliary tract (107 cases
registered). High PPVs are important when we want to
identify a cohort of people that only includes people with
the condition of interest but do not need to be representa-
tive of all cases.”’ Therefore, the SIDIAP does not appear
to be an appropriate database to create a cohort of cancer
patients, except for certain cancer types (eg, trachea,
bronchus and lung, stomach, pancreas or colorectal can-
cers). More research needs to be conducted to understand
the reasons behind non-confirmed cancer cases in SIDIAP.

Most cancer diagnoses were reported within less than
three months of difference between the SIDIAP and the
registries, and generally, the cancer registries reported the
cases earlier than the SIDIAP. Our results are in line with
two previous studies in the UK which assessed the time
difference between the date of cancer diagnoses registered
in the cancer registries and primary care databases. One
study reported a median time difference in the date of
diagnosis of 11 days (range 6-30 days) between a UK
primary care database and the Cancer Registry in England
for colorectal, lung, gastro-esophageal and urological
cancers.”® The other study, also using information from
the same UK primary care database and cancer registry but
combining 11 cancer types, reported that 63% of cancer
diagnoses were recorded with one month of difference
between the data sources and 24% within one to three
months of difference. However, the authors did not specify
which source registered the diagnosis first.*> Although the
time difference between the data sources was not substan-
tial in our study, investigators should be aware of it when
addressing time-related research questions in the SIDIAP,
such as those in the cancer survival field.

In our study, the inclusion of hospital discharge data to
SIDIAP cancer diagnoses improved the sensitivity estimates

for most cancer sites, with substantial improvements
observed particularly for less frequent cancer types. The
use of multiple data sources is highly recommended when
using EHRs for epidemiological research since the advan-
tages of each database can overcome the limitations of the
others.*?* Specifically, the need to link primary care data-
bases to those from hospitals and cancer registries to cor-
rectly identify certain cancer types has been proposed in the
UK.?” Therefore, considering both SIDIAP and hospital
discharge databases can improve the reliability in the results
of future research. This may be especially important for
larynx, head and neck and liver cancers. For gallbladder
and biliary tract cancer, despite the sizeable improvement in
sensitivity after adding hospital discharge to SIDIAP cancer
diagnoses, the final sensitivity estimate (50%) seems insuf-
ficient to perform future studies using this cancer type as an
outcome. If data is available, future studies may consider
restricting their analyses to confirmed cases only to avoid
misclassifications and attain data robustness.

The main strengths of this study are first, the use of the
SIDIAP database, which provides a large and representative
sample of the Catalonian population and increases external
validity."" Second, the use of two population-based cancer
registries as the gold-standard allowed us to validate numer-
ous cancer types. Third, we were able to calculate the sensi-
tivity of the SIDIAP cancer diagnoses, a type of measure that
is often not reported in cancer validation studies. However,
our study has limitations. First, since the SIDIAP is a primary
care database, certain cancer types are harder to be detected
at this level; nevertheless, we assessed the inclusion of hos-
pital discharge information to account for this limitation.
Second, textual information in medical records could be of
value to distinguish cancer suspicions from actual diagnoses
in the SIDIAP, but this information was not available in this
study. Third, for this study we were only able to add cancer
diagnoses from hospital discharge from the ICS hospitals,
therefore we cannot confirm whether including information
from all Catalan hospitals would permit better identification
of cases for the same cancer types we found. Finally, our
population of reference was the population of individuals
assigned to a primary care center in Girona and Tarragona
provinces in 2016 and, thus, we could not account for
changes in patient address during the whole study period.

Conclusion

The SIDIAP includes 76% of the cancer diagnoses present
in the cancer registries of Catalonia but also includes a
considerable number of cases that are not in the registries.
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Overall, the SIDIAP reports cancer cases later than the
registries but the time difference in the date of diagnosis
between the databases is usually less than three months.
Our results support the use of SIDIAP cancer diagnoses
for national and international epidemiological research
when cancer is used as an outcome, especially for the
most frequent cancer types. The inclusion of cancer diag-
noses from hospital discharge data is recommended to
improve the reliability of certain cancer types such as
head and neck, liver, larynx, and leukemia. However, our
results do not support the use of SIDIAP data for all
cancer sites when the purpose of the study is to identify
a cohort of cancer patients. Further research is needed to
understand the cancer cases recorded in the SIDIAP that
were not confirmed by the cancer registries.
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