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Abstract

Hospital Cancer Registries serve as a vital source of information for clinical and epidemiological research, allowing the evaluatio@
patient care outcomes through therapeutic protocol analysis and patient survival assessment. This study aims to assess the trend
of incompleteness in the epidemiological variables within the Hospital Cancer Registry of a renowned oncology center in a Brazilian
state. An ecological time-series study was conducted using secondary data from the Hospital Santa Rita de Cassia Cancer Registry
in Espirito Santo between 2000 and 2016. Data completeness was categorized as follows: excellent (<5%), good (5%-10%), fair
(10%-20%), poor (20%-50%), and very poor (>50%), based on the percentage of missing information. Descriptive and bivariate
statistical analyses were performed using the free software RStudio (version 2022.07.2) and R (version 4.1.0). The Mann—Kendall
test was used to assess temporal trends between the evaluated years, and the Friedman test was employed to evaluate quality
scores across the years. Among the variables assessed, birthplace, race/color, education, occupation, origin, marital status, history
of alcohol and tobacco consumption, previous diagnosis and treatment, the most important basis for tumor diagnosis, tumor-
node-metastasis staging (TNM) staging, and clinical tumor staging by group (TNM) showed the highest levels of incompleteness.
Conversely, other epidemiological variables demonstrated excellent completeness, reaching 100% throughout the study period.
Significant trends were observed over the years for history of alcohol consumption (P < .001), history of tobacco consumption
(P < .001), TNM staging (P = .016), clinical tumor staging by group (TNM) (P = .002), first treatment received at the hospital (P =
.012), disease status at the end of the first treatment at the hospital (P < .001), and family history of cancer (P < .001), and tumor
laterality (P = .032). While most epidemiological variables within the Hospital Santa Rita de Cassia Cancer Registry exhibited excellent
completeness, some important variables, such as TNM staging and clinical staging, showed high levels of incompleteness. Ensuring
high-quality data within Cancer Registries is crucial for a comprehensive understanding of the health-disease process.

Abbreviations: ES = Espirito Santo, HCR = hospital cancer registry, HSRC = Hospital Santa Rita de Céssia, INCA = National

Cancer Institute.

Keywords: cancer epidemiology, health surveillance, hospital cancer registry, oncology, prostate neoplasms.

1. Introduction

Globally, non-communicable diseases are the leading causes of
illness and death in the population."! Among non-communicable
diseases, malignant neoplasms hold a significant position and con-
tribute to a substantial number of annual deaths worldwide (41
million deaths yearly, corresponding to 71%), accounting for 9.3
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million cases, second only to cardiovascular diseases.>3! In Brazil,
the National Cancer Institute (INCA) estimates a yearly occurrence
of 704,080 new cancer cases during the 2023 to 2025 triennium.
Among men, prostate cancer is projected to be the most prevalent
type (30%), followed by colon and rectal cancers (9.2%).14!
Importantly, population studies reveal an unequal geographic
distribution in the incidence and aggressiveness of cancer,
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suggesting the influence of hereditary characteristics and life-
style habits on the risk of developing the disease.’>>~7!

The hospital cancer registry (HCR) has been implemented in
many low- and middle-income countries, particularly in Asia
and Latin America, to fulfill various objectives, including pro-
viding information on patient diagnosis and treatment as well as
specific tumor characteristics and clinical outcomes within the
hospital setting. However, the data collected may be subject to
potential bias depending on the organization of the healthcare
system, capturing a more or less representative subgroup of can-
cer patients./®!

In Brazil, the INCA has developed the HCR to standard-
ize technical offerings and provide national-level training to
enhance hospital management for cancer patients’ care. HCRs
compile data on cancer cases diagnosed or treated within an
institution.”’ Furthermore, HCRs serve as a valuable resource
for clinical-epidemiological research, allowing the evaluation of
results of therapeutic protocols and the analysis of patient sur-
vival rates.®1%" The objective of the present study is to assess
the trend of incompleteness in the epidemiological variables
within the HCR of a renowned oncology center in a Brazilian
state.

2. Methods
2.1. Study design

This is an ecological time-series study utilizing secondary data
from the HCR database at Hospital Santa Rita de Cdssia
(HSRC) in Espirito Santo (ES) between 2000 and 2016. The
data were obtained from comprehensive databases maintained
by the Health Secretariat of ES.

The definition of quality dimensions proposed by Lima et al
(2009)1 was used, where completeness is determined by the
proportion of fields containing non-null values. Additionally,
for the completeness analysis, the classification proposed by
Romero and Cunha (2006)!"¢! was adopted. The percentage of
missing data was categorized as follows: excellent (<5%), good
(5%-10%), fair (10%-20%), poor (20%-50%), or very poor
(250%). Therefore, completeness refers to the extent to which
the analyzed fields are filled, measured by the proportion of
notifications with a category other than those indicating missing
data. In this study, a field filled with the category “ignored,” the
numeral zero, an unknown date, or a term indicating missing
data were considered incomplete.['%!7]

2.2. Study population and data collection procedures

The study utilized secondary data from the state of ES, situ-
ated in southeastern Brazil. The ES Oncology Care Network
encompasses 3 health regions: North/Center, Metropolitan,
and South.!"* Within this network, the oncology hospital unit
at HSRC maintains a well-structured and operational HCR.
In addition, the HSRC oncology hospital unit, which is the
only Highly Complex Oncology Center in ES, is a reference
in Oncology for the entire state of ES, Brazil. The hospital
maintains a philanthropic characteristic and allocates 60% of
its services to patients of the Brazilian Unified Health System-
SUS. As a result, it also receives patients from other Brazilian
states, such as: from the south of the state of Bahia, east of
the state of Minas Gerais and north of the state of Rio de
Janeiro. It has a structured HCR that has been operating since
2000, with its databases annually forwarded to the Integrating
System of the HCR (SIS-RHC). Furthermore, HSRC oper-
ates the Oncological Care Line, which establishes a system-
atic framework for cancer care across the state of ES. The
objectives of the care line include reducing neoplasm-related
mortality, enhancing accessibility to diagnostic and treatment
procedures for cancer, and improving overall healthcare acces-
sibility throughout the state.!®!
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For this study, a total of 6545 observations for prostate can-
cer spanning the period from 2000 to 2016 were extracted from
the HSRC HCR database. All cases recorded as either analytic
or non-analytic were included in the analysis. Data collection
for this study occurred between August 2021 and December
2021 at Health Secretariat of ES. The period from 2000 to 2016
was chosen for analysis due to the consolidation of data from all
hospitals within the Oncology Care Network in the state of ES.
Until December 2016, these hospitals submitted their respec-
tive HCR data, which were processed by the Epidemiological
Surveillance of the state. It is important to note that the COVID-
19 pandemic presented challenges and delays for hospitals in
processing the submission of HCR to the Epidemiological
Surveillance network, mainly due to operational reasons. To
ensure the consistency and reliability of the data for this study,
it was decided to maintain the standardization of the historical
series, allowing for the utilization of consolidated data from this
particular hospital.

2.3. Variables

The tumor registration form of the Brazilian hospital registry inte-
grator’! encompasses several epidemiological variables, including:
gender; age; place of birth; race/skin color; schooling; occupation;
provenance; marital status; history of alcohol consumption; history
of tobacco consumption; date of first hospital visit; date of first
tumor diagnosis; previous diagnosis and treatment; most import-
ant basis for tumor diagnosis; primary tumor location; detailed
primary tumor location; histological type of primary tumor;
tumor-node-metastasis staging (TNM) staging; clinical tumor stag-
ing by group (TNM); date of initiation of treatment; main reason
for not performing antineoplastic treatment in the hospital; first
treatment received at the hospital; disease status at the end of the
first hospital treatment; date of death; family history of cancer; for-
warding source; tumor laterality; occurrence of more than 1 pri-
mary tumor; first clinic attended; first treatment clinic; and relevant
exams for tumor diagnosis and treatment planning.

The HCR tumor registration form serves multiple purposes,
including gathering information from medical records, provid-
ing a concise summary of the case, and serving as a data entry
document for inputting information into the computerized data-
bases of the Brazilian hospital registry integrator.”! The content
of this form is designed to meet the information requirements
of hospitals with a cancer registry, adhering to standardization
guidelines established by the World Health Organization and
the International Agency for Research on Cancer. These guide-
lines have been validated through expert consensus at meetings
coordinated by the INCA."!

2.4. Statistical analysis

Statistical analyses were conducted using the free software
RStudio (version 2022.07.2) and R (version 4.1.0). The com-
pleteness of the data was described based on the observed rela-
tive frequency and their corresponding completeness scores. The
Friedman test!"”) was employed to compare score classifications
across different years. Additionally, the Mann-Kendall test!22!]
was utilized to assess the presence of statistically significant tem-
poral trends over the evaluated years. A significance level of 5%
was adopted for all analyses.

2.5. Ethical considerations

This study received ethical approval from the Research Ethics
Committee of the Federal University of ES Health Science
Center, with opinion number 5433,541. Furthermore, approval
and authorization were obtained from the ES State Health
Department, based in Vitéria, the capital city, to collect sec-
ondary data and access to restricted data associated with this
research.
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3. Results

3.1. Sociodemographic variables in the HSRC HCR:
description of incompleteness and classification of
completeness

During the study period, a total of 6545 cases of prostate cancer
were registered in the HSRC HCR. The number of cases per year
is as follows: 63 (2000), 168 (2001), 212 (2002), 225 (2003),
260 (2004), 288 (2005), 281 (2006), 407 (2007), 357 (2008),
377 (2009), 556 (2010), 417 (2011), 646 (2012), 520 (2013),
632 (2014), 506 (2015), and 630 (2016).

The data completeness of the sociodemographic variable
“place of birth” in 2000 was classified as fair, with 14.25% miss-
ing data. However, for the following years, it was classified as
excellent for 13 years and good for 3 years. The variable “race/
skin color” presented 17.69% (regular) incompleteness in 2013,
which was a discrepant year compared to other years, where it
had excellent indexes for 14 years and good for 2 years. The
variable “schooling” was classified as poor in 2009 and 2010,
with 24.14% and 38.31% missing data, respectively. In other
years, it was classified as excellent (8 years) or good (7 years).
The variable “occupation” was classified as poor in 2006, 2007,
and 2010, with 10.68%, 11.30%, and 11.69% missing data,
respectively. In other years, it fluctuated between excellent (10
years) and good (4 years).

Except for the year 2003, which recorded 0.44% missing
observations, the variable “origin” obtained 100% com-
pleteness and was classified as excellent in all years. The
variable “marital status” was also classified as excellent in
all years, with its highest incompleteness rate in 2001, with
only 2.38% missing data. The variables “history of alcohol
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consumption” and “history of tobacco consumption” were
classified as very poor in most years, with 100% and 98.41%
missing data, respectively, in the year 2000. However, both
variables showed excellent levels of completeness from 2010
to 2013 before returning to being classified as poor and very
poor in the following years. The variables “gender” and
“age” showed 100% completeness for all years evaluated.
For a detailed breakdown of the completeness ratings year by
year, please refer to Table 1.

3.2. Description of incompleteness and classification of
completeness of the clinical variables of the HSRC HCR

Regarding the clinical variables, the TNM staging variable was
consistently classified as very poor for all the years analyzed.
It had the lowest completeness in 2009, with 97.35% missing
information. The variable representing clinical tumor staging by
group (TNM) also exhibited high levels of incompleteness. It
was classified as very poor from 2000 to 2013, except for 2006,
with a poor index with 25.62% missing information. In the
most recent years analyzed, this variable showed a progressive
decrease in incompleteness, with 43.67%, 36.96 %, and 31.90%
of missing data for 2014, 2015, and 2016, respectively. The
treatment provided in the hospital was classified as very poor
from 2000 to 2009, with incompleteness ranging from 72.48%
to 93.45%. However, starting in 2010, the rating changed to
poor, with missing data ranging between 21.35% and 38.39%.

The variable “date of start of treatment” exhibits a range of
incompleteness varying from 0.27% to 16.61%, with classifica-
tions fluctuating between excellent, good, and fair. Starting from
2010, the completeness classifications shifted from excellent to

Percentage of incompleteness and classification of completeness of the sociodemographic variables of the Hospital Santa Rita de
Cassia (HSRC) hospital cancer registry (HCR) between 2000 and 2016.

Variables 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016
Sex Incompleteness 0,00 0,00 0,00 0,00 0,00 000 000 000 000 000 000 000 000 000 000 000 0,00
(%)
Scoring 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Age Incompleteness 0,00 0,00 000 000 0,00 000 000 000 000 000 000 000 000 000 000 000 000
(%)
Scoring 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Place of birth  Incompleteness 1429 0,00 2,36 622 923 451 249 098 084 027 036 024 279 077 38 415 635
(%)
Scoring 3 1 1 2 2 1 1 1 1 1 1 1 1 1 1 1 2
Race/skin color Incompleteness 1,59 2,38 047 000 038 035 03 000 056 000 0718 288 511 1769 649 415 143
(%)
Scoring 1 1 1 1 1 1 1 1 1 1 1 1 2 3 2 1 1
Schooling Incompleteness 3,17 2,38 283 222 3,08 13,89 1459 590 224 2414 3831 695 913 981 934 336 3,65
(%)
Scoring 1 1 1 1 1 2 2 2 1 4 4 2 2 2 2 1 1
Occupation Incompleteness 0,00 1,19 283 356 385 278 1068 113 504 584 1169 144 526 7,12 411 217 3,65
(%)
Scoring 1 1 1 1 1 1 3 3 2 2 3 1 2 2 1 1 1
Provenance Incompleteness 0,00 0,00 000 044 000 000 000 000 000 000 000 000 0415 000 000 000 0,00
(%)
Scoring 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Marital status ~ Incompleteness 0,00 2,38 0,00 089 0,00 035 000 074 000 000 126 09 0715 019 032 079 0,16
(%)
Scoring 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
History of Incompleteness 100,00 90,48 96,70 95,11 93,85 91,32 8897 83,05 90,2 8408 054 0,72 015 09 21,99 69,37 66,98
alcohol (%)
consumption  Scoring 5 5 5 5 5 5 5 5 5 5 1 1 1 1 4 5 5
History of Incompleteness 98,41 88,1 94,34 94,22 86,15 81,25 76,87 72,73 73,39 6552 0,18 0,24 031 096 2041 6443 60
tobacco (%)
consumption  Scoring 5 5 5 5 5 5 5 5 5 5 1 1 1 1 4 5 5

1 = Excellent (<5%), 2 = Good (5%—10%), 3 = Fair (10%—20%), 4 = Poor (20%—50%), 5 = Very poor (>50%).

3
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regular and remained so until 2016, reaching the highest level of
incompleteness in 2014.

The variable “main reason for not performing the antineo-
plastic treatment in the hospital” was rated as excellent or
good for 13 out of the 17 years evaluated, with incomplete-
ness ranging from 0.44% to 9.27%. However, there was a
drastic change in its rating, sharply transitioning to very poor
for 2006, 2008, 2009, and 2010, with 100% of observations
missing each year. The variable “family history of cancer” was
consistently classified as very poor throughout the study, with
missing information ranging from 64.62% to 100% in all
years.

The variable “source of referral” was classified as poor and
regular throughout the study period, with percentages of miss-
ing data ranging from 10.87% to 30.16%. On the other hand,
the variables “first treatment received at the hospital,” “tumor
laterality,” “exams relevant to the diagnosis and planning of
tumor therapy,” “diagnosis and previous treatment,” and “most
important basis for tumor diagnosis” were consistently classi-
fied as excellent, with mean percentages of incompleteness of
0%, 15%, 0.14%, 0.67%, 0.54%, and 0.29 %, respectively, for
the years 2000 to 2016.

Several other clinical variables, including “type of case,”
“date of the first consultation,” “date of diagnosis,” “primary
location,” “detailed primary location,” “histological type of pri-
mary tumor,” “date of death,” “occurrence of more than one
primary tumor,” “clinic of first visit,” and “clinic from the start
of treatment,” achieved 100% completeness and were consis-
tently classified as excellent in all years studied. Table 2 presents
an overview of the incomplete details of clinical variables from
2000 to 2016.

When comparing the scores of the epidemiological variables
of the HSRC HCR, no significant difference was observed (P
=.9076) in the classification of the scores. In other words, the
classification remained similar from 2000 to 2016.

3.3. Trend of incompleteness of sociodemographic and
clinical variables of the HSRC HCR

The Mann-Kendall test was employed to examine whether
there were significant trends for sociodemographic and clinical
variables over the years. The results of the test are provided in
Table 3. Notably, significant decreasing trends were observed
for the variables history of alcohol consumption, history of
tobacco consumption, TNM staging, clinical tumor staging by
group (TNM), first treatment received in the hospital, disease
status at the end of the first treatment in the hospital, family
history of cancer, and significant upward trends for the variable
tumor laterality.

The variables that achieved 100% completeness in all years
studied were not included in the Mann—Kendall test and, as a
result, are not presented in Table 3. Figure 1 displays the graphs
of the historical series depicting the percentage of incomplete-
ness for the variables that exhibited significant trends according
to the Mann-Kendall test from 2000 to 2016. The time series
with incomplete data are represented by black lines, while the
blue line represents the time trend. Among the variables ana-
lyzed, only handedness displayed a positive trend. However, as
indicated in Table 3 and Figure 1 (tumor laterality), the per-
centage values of incompleteness for handedness are very small,
ranging from 0% to 0.44%.

4. Discussion

Our findings revealed that several crucial variables for
understanding the health-disease process were classified as
excellent. These variables include sex, age, date of diagno-
sis, primary location, and histological type of the primary
tumor. However, despite many variables being classified as
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good or excellent, many clinical-epidemiological variables of
relevance contained missing information. Some variables had
an average of <10% missing data, such as race/skin color,
education, marital status, occupation, previous diagnosis and
treatment, and the most important basis for tumor diagnosis.
Other variables had an incompleteness rate exceeding 50%,
such as history of alcohol and tobacco consumption, TNM
staging, clinical tumor staging by group (TNM), and fam-
ily history. In line with our findings, a study conducted in
Mato Grosso, Brazil, which examined the quality of infor-
mation and assessed the completeness and consistency of the
HCR, identified TNM and education as the most incomplete
variables.??!

The gender variable consistently demonstrated excellent per-
formance throughout the study period, and its significance was
acknowledged.!” This finding can be attributed to the minimal
subjectivity involved in recording this information, contributing
to the results’ robustness. Other studies have reported similar
findings, highlighting the excellent completeness of the gender
variable.??%3!

The completeness of the race/skin color variable fluctuated
between 2011 and 2013, with an increasing trend of non-com-
pleteness during that period. However, it returned to values
below 2% of missing information in 2016. Except for 2013,
this variable demonstrated excellent and good completeness
ratings. In the context of prostate cancer studies, the race/skin
color variable holds immense significance due to the higher
incidence and lower survival rates observed in individuals
of African and Asian origin.>*! It should be noted that this
variable encompasses more than just biological differences; it
represents a complex variable that encapsulates socioeconomic
and cultural factors, highlighting inequities in accessing health-
care, particularly in cancer diagnosis and treatment. Our find-
ings align with other research conducted in Brazil.[!422:23.25.26]
The incompleteness and inaccuracies in recording this variable
pose challenges in accurately assessing the need for programs
focused on health promotion and disease prevention in vul-
nerable populations.”?*! Furthermore, the race/skin color vari-
able contributes to broader discussions on social inclusion,
individual and political vulnerabilities, and programmatic
approaches.[1427]

Except for 2009 and 2010, where the average rate of
missing observations exceeded 30%, the education vari-
able demonstrated excellent and good scores. This variable
exhibited a different pattern than other studies on HCRs in
Brazil 142225261 The education variable holds significant clin-
ical and epidemiological relevance as it greatly influences a
patient prognosis.['¥ Its low incompleteness is crucial as it
enables various comparisons such as early diagnosis, treat-
ment adherence, survival evaluation, and disease recur-
rence.” Studying the level of education also allows for
insights into socioeconomic situations where precise income
information may be lacking.!*281 Moreover, this variable can
be associated with late diagnosis, highlighting how lower lev-
els of education present obstacles to accessing early diagno-
sis, treatment, and prognosis.!?22¢!

The occupation variable in the HSRC HCR exhibited vary-
ing levels of incompleteness, ranging from 0% to 11.69%, and
remained classified as excellent or good for most of the years stud-
ied. Compared to other studies involving HCRs in Brazil, this vari-
able demonstrated good completeness quality. A study assessing
the completeness of occupation information in an HCR in Brazil
reported a lack of information in 46 % of cases (40% for men), with
only a slight improvement over the years of the study.*” Numerous
studies have established associations between specific occupations
and an increased likelihood of developing cancer or experiencing
cancer-related mortality, underscoring the importance of capturing
detailed information regarding work activities.?>3%3!! Furthermore,
occupation serves as a significant diagnostic marker, particularly
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Percentage of incompleteness and classification of completeness of the variables related to diagnosis and treatment of the Hospital

Santa Rita de Cassia (HSRC) hospital cancer registry (HCR) between 2000 and 2016.

Variables 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016
Type of case Incomplete- 0,00 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 0,00
ness (%)
Scoring 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Date of first Incomplete- 0,00 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 0,00
hospital visit ness (%)
Scoring 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Date of first Incomplete- 0,00 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 0,00
tumor ness (%)
diagnosis Scoring 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Previous Incomplete- 476 000 000 000 000 000 000 049 000 000 072 048 077 058 032 04 063
diagnosis and ness (%)
treatment Scoring 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Most important  Incomplete- 159 0,00 0,00 044 0,77 000 000 000 000 000 000 024 000 09 032 02 048
basis for ness (%)
tumor Scoring 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
diagnosis
Primary tumor  Incomplete- 0,00 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000
location ness (%)
Scoring 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Detailed primary  Incomplete- 0,00 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 0,00
tumor ness (%)
location Scoring 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Histological type  Incomplete- 0,00 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 0,00
of primary ness (%)
tumor Scoring 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
TNM staging Incomplete- 95,24 92,26 94,34 89,33 84,62 89,24 4255 96,31 9524 97,35 87,95 88,73 8529 76,73 71,15 71,54 74,76
ness (%)
Scoring 5 5 5 5 5 5 4 5 5 5 5 5 5 5 5 5 5
Clinical tumor Incomplete- 79,37 8512 89,62 80,44 74,69 79,17 2562 82,06 80,95 8541 69,42 63,55 6548 53,27 43,67 36,96 319
staging by ness (%)
group (TNM) ~ Scoring 5 5 5 5 5 5 4 5 5 5 5 5 5 5 4 4 4
Date of initiation  Incomplete- 6,35 655 708 622 077 069 036 049 028 027 1241 1127 1424 1577 16,61 10,67 16,19
of treatment ness (%)
Scoring 2 2 2 2 1 1 1 1 1 1 3 3 3 3 3 3 3
Main reason Incomplete- 317 417 283 044 192 451 100,00 3,19 100,00 100,00 100,00 3,6 511 927 902 593 7,94
for not ness (%)
performing  Scoring 1 1 1 1 1 1 5 1 5 5 5 1 2 2 2 2 2
antineoplastic
treatment in
the hospital
First treatment  Incomplete- 159 0,00 047 044 0,00 0,00 000 000 000 000 000 000 000 000 000 000 0,00
received at ness (%)
the hospital  Seoring 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Disease status  Incomplete- 76,19 93,45 86,79 76,89 7462 7326 7295 72,48 7899 81,7 3453 2254 3839 21,35 36,71 37,35 254
at the end ness (%)
of the first Scoring 5 1 5 5 5 5 5 5 5 5 4 4 4 4 4 4 4
hospital
treatment
Date of death Incomplete- 0,00 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 0,00
ness (%)
Scoring 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Family history of Incomplete- 100,00 97,02 99,53 96,44 97,69 97,57 9537 96,56 9328 87 87,77 79,62 77,24 64,62 7896 77,67 8587
cancer ness (%)
Scoring 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5
Forwarding Incomplete- 30,16 37,5 24,06 13,33 11,92 1597 20,69 14,25 1793 1353 1835 19,42 17,49 17,69 13,13 10,87 19,68
source ness (%)
Scoring 4 4 4 3 3 3 4 3 3 3 3 3 3 3 3 3 3
(Continuea)
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(Continued)
Variables 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016
Tumor laterality Incomplete- 0,00 0,00 0,00 0,00 038 000 000 02 028 000 018 000 015 019 032 04 0,16

ness (%)

Scoring 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Occurrence of  Incomplete- 0,00 0,00 0,00 0,00 000 000 000 000 000 000 000 000 000 000 000 000 0,00
more than ness (%)
1 primary Scoring 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
tumor
First clinic Incomplete- 0,00 0,00 0,00 0,00 000 000 000 000 000 000 000 024 000 000 000 000 0,00
attended ness (%)

Scoring 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
First treatment  Incomplete- 0,00 0,00 0,00 0,00 000 000 000 000 000 000 000 000 000 000 000 000 0,00
clinic ness (%)

Scoring 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Relevant exams  Incomplete- 0,00 060 0,00 000 423 139 000 049 476 000 000 0,00 000 000 000 000 0,00
for tumor ness (%)
diagnosis and  Scoring 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
treatment
planning

1 = Excellent (<5%), 2 = Good (5%—10%), 3 = Fair (10%—20%),; 4 = Poor (20%-50%), 5 = \Very poor (>50%).

in cases such as lung cancer, where the work environment can be a

potential source of exposure to carcinogenic agents.?!
Evaluation of the incompleteness trend of the epidemiological When it comes to recording the variables related to the his-
variables of the Hospital Santa Rita de Cassia (HSRC) hospital tory of alcohol consumption and tobacco consumption, their
cancer registry (HCR) between 2000 and 2016. measurement is subjective, leading to high rates of incomplete-
Vari ness. This can introduce bias when quantifying the use of these
ariable S Pvalue Trend . A S .
substances or even result in the omission of this information.?’!
Place of birth ~10 710 Non signifi- However, an interesting finding emerged for the years 2010 to
cant 2013, where these variables exhibited atypical completion rates,
Race/skin color 35 160 Non reaching excellent levels of completeness. This finding is par-
signfficant  ticularly relevant considering the well-established carcinogenic
Schooling 36 149 Non potential of alcohol and tobacco.?*!
significant The completeness of clinical variables, specifically TNM
Occupation 34 174 Non staging and clinical tumor staging by group (TNM), was very
significant  poor. Similar findings have been reported in studies conducted
Provenance -3 881 Non in Brazil'#2%3% that analyzed HCR data and classified complete-
significant ~ ness levels as “poor.” However, excellent completeness for the
Marital status 15 554 Non TNM variable has been observed in another state within the
. . significant  country.l26l TNM staging is a globally used classification system
History of alcohol consumption -86 <'001i Decrease that holds tremendous importance in understanding the extent
History of tobacco consumption -9 <001 Decrease of the disease. This information is crucial in defining the appro-
Previous diagnosis and treatment 40 .088 Non . . .
- priate therapeutic plan, evaluating the treatment outcomes for
. . . . signiicant 5, dividuals with cancer, and facilitating standardized procedures
Most important basis for tumor diagnosis 14 559 Non . S
- and exchange of experiences among cancer treatment institu-
significant e 142235561 Moreover, knowled f i ib
TNM staging -59 016°  Decrease . ) > cdge Of staging contributes to
Clinical tumor staging by group (TNM) _74 002" Decrease assessing the quahty o_f care .p.r0V1ded to cancer patients anfi aids
Date of initiation of treatment 40 108 Non in implementing public policies focused on early diagnosis.*!
significant 1 he staging information is also highly relevant as a widely uti-
Main reason for not performing 46 061 Non liZCd prognostic factor in Survival studies.
antineoplastic treatment in the hospital significant Family history of cancer serves as a valuable marker for com-
First treatment received at the hospital -4 012 Decrease prehending the health-disease process?®3-#l and plays a sig-
Disease status at the end of the first -82 <.001" Decrease nificant role in early cancer detection.*?**# Unfortunately, for
hospital treatment the HSRC HCR, this variable exhibited a classification of very
Family history of cancer -102 <.001* Decrease poor, with an average of 88.95% missing information during
Forwarding source -34 174 Non the studied period. This level of incompleteness is concerning,
significant  considering that a family history of cancer is a known risk fac-
Tumor laterality ' 50 .032* Increase tor for prostate cancer.2¢!
Occurrence of more than 1 primary 6 609 Non Undoubtedly, there is a pressing need for high-quality data
tumor o significant  que to political commitments towards cancer information and
Relevant exams for tumor diagnosis and -28 164 Non signifi- achieving health goals related to cancer. However, it is con-
treatment planning cant cerning to note that only one in 3 countries worldwide possess
In bold are the variables that were statistically significant P < 0.05. high-quality incidence data, and only 1 in 4 has high-quality
*P value < .05. mortality statistics.[*]
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Figure 1. Trend of incompleteness of variables: history of alcohol consumption;

history of tobacco consumption; TNM staging; clinical tumor staging by group

(TNM); first treatment received at the hospital; disease status at the end of the first hospital treatment; family history of cancer and tumor laterality for HSRC
HCR data between 2000 and 2016. HCR = hospital cancer registry, HSRC = Hospital Santa Rita de Céassia.

5. Limitations

The present study has some limitations. Firstly, it should be
noted that the study exclusively utilized data obtained from a
single HCR located within a specific Brazilian state. As a result,
caution must be exercised when interpreting the findings regard-
ing their external validity and generalizability to broader pop-
ulations. Secondly, although the HSRC HCR provides valuable
insights into the quality of services offered, it does not compre-
hensively represent the underlying local, regional, or national
cancer epidemiology. The data collected within the HCR is
derived from patient care within a specific hospital or the num-
ber of biopsied cancers within the system, which means that the
inclusion of cases is contingent upon the resources and exper-
tise available within the respective institutions. Consequently,
the aggregated cases recorded within the HCR represent only a
subset of the total cases in the broader context.

6. Conclusion

Most epidemiological variables examined from the HSRC HCR
in ES, Brazil, demonstrated excellent completeness. However,
notable variables like TNM staging and clinical tumor staging
by group (TNM) exhibited high rates of incompleteness between
2000 and 2016. Ensuring high-quality data within HCRs is
crucial for enhancing our understanding of the health-disease
process and evaluating the quality of hospital care delivered.
Additionally, reliable and comprehensive data collection within
HCRs is indispensable, as these records serve as the foundation
for planning public policies and conducting research focused on
cancer surveillance.
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