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Abstract: This ecological time series study aimed to examine the temporal trends in the completeness
of epidemiological variables from a hospital-based cancer registry (HbCR) of a reference center
for pediatric oncology in Brazil from 2010 to 2016. Completeness categories were based on the
percentage of missing data, with the categories excellent (<5%), good (5–10%), regular (11–20%), poor
(21–50%), and very poor (>50%). Descriptive and bivariate analyses were performed using R.4.1.0; a
Mann–Kendall trend test was performed to examine the temporal trends. Variables with the highest
incompleteness included race/color (17.24% in 2016), level of education (51.40% in 2015), TNM
(56.88% in 2012), disease status at the end of the first treatment (12.09% in 2013), cancer family history
(79.12% in 2013), history of alcoholic consumption (39.25% in 2015), history of tobacco consumption
(38.32% in 2015), and type of admission clinic (10.28% in 2015). Nevertheless, most variables achieved
100% completeness and were classified as excellent across the time series. A significant trend was
observed for race/color, TNM, and history of tobacco consumption. While most variables maintained
excellent completeness, the increasing incompleteness trend in race/color and decreasing trend in
TNM underscore the importance of reliable and complete HbCRs for personalized cancer care, for
planning public policies, and for conducting research on cancer control.

Keywords: hospital-based cancer registry; pediatric oncology; epidemiology; Brazil

1. Introduction

Pediatric tumors account for 1 to 4% of all malignant tumors in most populations [1–3],
with the proportion varying according to the population’s age distribution [3]. In low-
and middle-income countries (LMICs), where the child population reaches about 50%, this
proportion reaches between 3 and 10% of all neoplasms [4]. Pediatric cancer patients living
in high-income countries (HICs) achieve very good outcomes, with approximately 80%
surviving 5 years after diagnosis [5]. However, LMICs cover more than 90% of children
and adolescents who are at risk of developing childhood cancer annually [4,6].

According to estimates for the triennium 2023–2025, Brazil is expected to have 7930
new cancer cases each year, which corresponds to an estimated risk of 134.81 per million
children and adolescents (between 0 and 19 years old), and of these there is an estimated
risk of 140.50 new cases per million male children and 128.87 per million female children [7].

Despite being regarded as one of the most significant achievements in modern science,
the progress in the prognosis of children with cancer witnessed in HICs in the past few
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decades has not been replicated in most LMICs, where available data indicate that a much
lower number of children survive [8–11]. Many of these countries lack accurate information
on the incidence and outcomes of pediatric neoplasms. This is partly due to the absence
of cancer registration and vital registration systems required to document and report
data [3,11,12].

Hospital-based cancer registries (HbCRs) have been developed in many LMICs, par-
ticularly in Latin America, as well as Asia. In summary, they are very useful for multiple
purposes such as providing information about the diagnosis and treatment of patients
related to the specific tumor characteristics, as well as clinical outcomes [13].

In Brazil, the HbCR was established by the Brazilian National Cancer Institute (INCA)
to enable the standardization of technical training and improve hospital management for
cancer patients at the national level. The HbCR collects data on malignant neoplasm cases
diagnosed as well as treated at a specific hospital [14] and serves as a valuable source of
information for clinical and epidemiological research, including the evaluation of treatment
outcomes and patient survival analysis using therapeutic protocols. Several studies have uti-
lized HbCR data to improve patient care and inform cancer control policies [9,10,13,15–19].

The present study aimed to examine the temporal trends in the completeness of epi-
demiological variables from a HbCR of a reference center for pediatric oncology in Brazil.

2. Methods
2.1. Study Type

An ecological time series study was undertaken on the quality of epidemiological
variables regarding the completeness of data available from a HbCR of a pediatric oncology
center in a Brazilian state.

2.2. Eligibility

The definition of quality dimensions was used to assess the completeness of data in
the hospital-based cancer registry (HbCR) [20]. Completeness refers to the proportion of
fields filled with non-null values, and the proportion of missing data was classified using
the classification proposed by Romero and Cunha (2006) [21], as described in detail in other
previous publications [19,22]. In this study, a field filled with the category “ignored”, the
numeral zero, an unknown date, or a term indicating missing data were considered to
represent incompleteness [19,22].

We used secondary data from a single High Complexity Oncology Unity (UNACON)
of the public network for treating cancer in children and adolescents (from 0 to 19 years
old) in Espírito Santo state, Brazil, from 2010 up to 2016. Data were retrieved from the
Secretaria de Estado da Saúde do Espírito Santo (SESA/ES).

2.3. Population and Data Collection

We utilized secondary data from Espírito Santo, a state in the Southeast Region
of Brazil. The Espírito Santo Oncology Care Network operates in three health regions,
namely, Metropolitan, South, and North/Central [19,22]. All cancer cases in children and
adolescents in the state are attended to by a single UNACON located in the state capital,
Vitória, at the Hospital Estadual Infantil Nossa Senhora da Glória (HEINSG). HEISNG has a
well-established HbCR, and its databases are sent annually to the Brazilian Hospital Cancer
Registry Integrator. The hospital also has an Oncology Care Line, which facilitates the care
network’s flow in the state, improves accessibility to procedures related to cancer diagnosis
and treatment, and enhances access to health services throughout the state [22,23].

The study population consisted of cancer cases in children and adolescents (0 to
19 years old) who had their first consultation at the hospital between 2010 and 2016. Only
cases registered as analytical cases were included, in which the cancer registry hospital car-
ried out the patient’s treatment planning, regardless of whether any stage of the treatment
was conducted in another institution.
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In this study, we have included hematopoietic malignancies and solid tumors, in-
cluding the following: leukemias, central nervous system tumors, lymphomas, germ cell
tumors, renal tumors, bone tumors, soft tissue sarcomas, sympathetic nervous system tu-
mors, carcinomas, retinoblastomas, liver tumors, and other unspecified malignant tumors
according to the International Classification of Childhood Cancer, 3rd edition (ICCC-3) and
International Classification of Diseases for Oncology (ICD-O) [24,25].

Data were collected between September 2021 and December 2021 at the SESA/ES.
We have opted the time frame of 2010 to 2016 because, until December 2016, the HEINSG
had consolidated and submitted the data from the HbCR to the Cancer Epidemiological
Surveillance of the state. Additionally, due to the COVID-19 pandemic, hospitals in the
Espírito Santo state faced operational difficulties and delays in sending HbCR data to the
Epidemiological Surveillance. Despite this, to maintain the standardization of the historical
series and ensure the inclusion of consolidated data from this hospital, we decided to
proceed with the chosen time period.

2.4. Variables

The variables contained in the tumor registration form of the Brazilian HbCR Integrator
System (Sis-RHC) [14,26] were as follows: (1) sex, (2) date of birth, (3) age, (4) place of
birth, (5) race/color, (6) level of education, (7) provenance (city of residence at the time of
diagnosis), (8) date of first consultation at the hospital, (9) date of first tumor diagnosis,
(10) previous diagnosis and treatment, (11) most important basis for tumor diagnosis, (12)
location of primary tumor, (13) histologic type of primary tumor, (14) TNM, (15) clinical
tumor staging, (16) hospital treatment initiation clinic, (17) start date of first tumor-specific
treatment in hospital, (18) first treatment received in hospital, (19) status disease at the
end of the first hospital treatment, (20) date of patient’s death, (21) death by cancer, (22)
cancer family history, (23) history of alcohol consumption (of children and adolescents),
(24) history of tobacco use (of children and adolescents) (25) origin of referral, (26) clinic at
hospital admission, (27) probable location of primary tumor, (28) laterality of the tumor,
(29) occurrence of more than one tumor, (30) cost of tumor diagnosis in the hospital, and
(31) cost of tumor treatment in the hospital.

2.5. Statistical Analysis

To analyze the data, we used R version 4.2.1 (R Foundation for Statistical Computing,
Vienna, Austria). The description of completeness was presented by the observed frequency,
percentage, and their respective completeness ratings. Friedman’s test was used to compare
score classifications between years. The Mann–Kendall trend test was used to assess
whether there was a statistically significant temporal trend between the years evaluated.
For all analysis, the alpha was fixed at 5%.

2.6. Ethical Aspects

Approval was obtained by the Institutional Review Board of the Universidade Federal
do Espírito Santo (Reference: 3,831,617). We also obtained approval and authorization from
the SESA/ES, for the collection of secondary data and restricted data related to this research.

3. Results
3.1. Incompleteness and Classification of Sociodemographic and Clinical Variables in the Hospital
Estadual Infantil Nossa Senhora da Glória’s Hospital-Based Cancer Registry

A total of 740 cases of malignant pediatric neoplasms were recorded in children and
adolescents (99, 108, 109, 91, 110, 107, and 116 in 2010, 2011, 2012, 2013, 2014, 2015, and
2016, respectively) (Figure 1).

The variables with the greatest incompleteness were race/color (17.24% in 2016), level
of education (51.40% in 2015), TNM (56.88% in 2012), disease status at the end of the first
treatment in the hospital (12.09% in 2013), family history of cancer (79.12% in 2013), history
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of alcoholic consumption (39.25% in 2015), history of tobacco consumption (38.32% in the
year 2015), and the hospital admission clinic (10.28% in 2015).
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Figure 1. Total number of cases of malignant pediatric neoplasms in the registry.

Throughout the study period, several variables achieved 100% completeness, in-
cluding sex, date of birth, age, origin, date of first hospital visit, date of first diagnosis,
histological type of primary tumor, clinical staging of the tumor, the clinic at the beginning
of treatment in the hospital, the date of initiation of the first tumor-specific treatment in the
hospital, and the date of death of the patients (Tables 1 and 2).

Table 1. Percentage of incompleteness and completeness classification for sociodemographic variables
in the HEINSG’s HbCR.

Variables 2010 2011 2012 2013 2014 2015 2016

Sex
% Incompleteness 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Classification Excellent Excellent Excellent Excellent Excellent Excellent Excellent

Birth Date
% Incompleteness 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Classification Excellent Excellent Excellent Excellent Excellent Excellent Excellent

Age % Incompleteness 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Classification Excellent Excellent Excellent Excellent Excellent Excellent Excellent

Birthplace % Incompleteness 1.01 0.00 0.00 0.00 0.00 0.93 0.00
Classification Excellent Excellent Excellent Excellent Excellent Excellent Excellent

Race/color
% Incompleteness 4.04 6.48 4.59 6.59 8.18 14.95 17.24

Classification Excellent Good Excellent Good Good Regular Regular

Level of education
% Incompleteness 40.40 39.81 42.20 27.47 8.18 51.40 47.41

Classification Poor Poor Poor Poor Good Very Poor Poor

Provenance
% Incompleteness 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Classification Excellent Excellent Excellent Excellent Excellent Excellent Excellent

History of alcohol
consumption

% Incompleteness 1.01 0.00 0.00 0.00 4.55 39.25 30.17
Classification Excellent Excellent Excellent Excellent Excellent Poor Poor

History of tobacco
consumption

% Incompleteness 1.01 0.00 0.00 1.10 4.55 38.32 29.31
Classification Excellent Excellent Excellent Excellent Excellent Poor Poor

Cost of diagnosis % Incompleteness 1.01 0.00 0.00 0.00 0.00 0.00 0.00
Classification Excellent Excellent Excellent Excellent Excellent Excellent Excellent

Treatment cost
% Incompleteness 1.01 0.00 0.00 0.00 0.00 0.93 0.00

Classification Excellent Excellent Excellent Excellent Excellent Excellent Excellent
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Table 2. Incompleteness percentages and completeness classification for diagnosis- and treatment-
related variables in the HEINSG’s HbCR.

Variables 2010 2011 2012 2013 2014 2015 2016

First consultation date
% Incompleteness 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Classification Excellent Excellent Excellent Excellent Excellent Excellent Excellent

Date of first diagnosis of
the tumor

% Incompleteness 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Classification Excellent Excellent Excellent Excellent Excellent Excellent Excellent

Previous diagnosis
and treatment

% Incompleteness 0.00 0.00 0.00 0.00 0.00 1.87 0.00
Classification Excellent Excellent Excellent Excellent Excellent Excellent Excellent

Most important basis
for diagnosis

% Incompleteness 0.00 0.00 0.00 0.00 0.00 0.93 0.00
Classification Excellent Excellent Excellent Excellent Excellent Excellent Excellent

Primary tumor location % Incompleteness 0.00 0.00 1.83 0.00 0.00 0.00 0.86
Classification Excellent Excellent Excellent Excellent Excellent Excellent Excellent

Histological type of
tumor first

% Incompleteness 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Classification Excellent Excellent Excellent Excellent Excellent Excellent Excellent

TNM
% Incompleteness 53.54 47.22 56.88 53.85 43.64 14.02 6.03

Classification Very Poor Poor Very Poor Very Poor Poor Regular Good

Clinical staging of
the tumor

% Incompleteness 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Classification Excellent Excellent Excellent Excellent Excellent Excellent Excellent

Hospital treatment
initiation clinic

% Incompleteness 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Classification Excellent Excellent Excellent Excellent Excellent Excellent Excellent

First date specific
treatment for the tumor

% Incompleteness 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Classification Excellent Excellent Excellent Excellent Excellent Excellent Excellent

First treatment received at
the hospital

% Incompleteness 0.00 0.00 0.00 0.00 0.00 0.00 0.86
Classification Excellent Excellent Excellent Excellent Excellent Excellent Excellent

Disease status at the end
of the 1st treatment

% Incompleteness 0.00 0.00 0.92 12.09 11.82 3.74 5.17
Classification Excellent Excellent Excellent Regular Regular Excellent Good

Patient’s death date
% Incompleteness 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Classification Excellent Excellent Excellent Excellent Excellent Excellent Excellent

Death by cancer
% Incompleteness 0.00 0.93 0.92 0.00 0.00 2.80 1.72

Classification Excellent Excellent Excellent Excellent Excellent Excellent Excellent

Classification Excellent Excellent Excellent Excellent Excellent Excellent Excellent

Family history of cancer % Incompleteness 46.46 51.85 65.14 79.12 76.36 65.42 37.07
Classification Poor Very Poor Very Poor Very Poor Very Poor Very Poor Poor

Origin of referral % Incompleteness 1.01 0.00 0.00 0.00 0.91 2.80 0.86
Classification Excellent Excellent Excellent Excellent Excellent Excellent Excellent

Clinic at hospital
admission

% Incompleteness 1.01 0.00 0.00 0.00 0.91 10.28 1.72
Classification Excellent Excellent Excellent Excellent Excellent Regular Excellent

Probable location of
tumor first

% Incompleteness 0.00 0.00 1.83 0.00 0.00 0.00 0.00
Classification Excellent Excellent Excellent Excellent Excellent Excellent Excellent

Tumor laterality % Incompleteness 2.02 0.00 0.00 0.00 0.00 4.67 3.45
Classification Excellent Excellent Excellent Excellent Excellent Excellent Excellent

The classification of the epidemiological variables from the HEINSG’s HbCR did
not show any significant difference when compared. This indicates that the classification
remained similar across the period from 2010 to 2016 (Table 3).
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Table 3. Comparison of completeness classification scores.

Year Middle Rank p-Value *

2010 4.21

0.086

2011 4.11
2012 4.11
2013 3.93
2014 4.09
2015 3.60
2016 3.94

(*) Friedman test; significant if p < 0.050.

3.2. Incompleteness Trends of Sociodemographic and Clinical Variables in the Hospital Estadual
Infantil Nossa Senhora da Glória’s Hospital-Based Cancer Registry from 2010 to 2016

There was a statistically significant trend observed in the completeness of sociodemo-
graphic and clinical variables from 2010 to 2016. The variables that showed a significant
trend were race/color, TNM, and history of tobacco consumption. The trend for race/color
was an increase in incompleteness over the years. On the other hand, the incompleteness
of TNM showed a downward trend over the years, while the incompleteness of the history
of tobacco consumption increased. The incompleteness of the other variables remained
constant over the years (Table 4).

Table 4. Trend analysis of incompleteness for selected epidemiological variables in the HEINSG’s
HbCR.

Variables S p-Value * Trend

Sex - - -
Birth Date - - -

Age - - -
Birthplace −3.0 0.704 NS
Race/color 19.0 0.004 Increase

Level of education 3.0 0.764 NS
Provenance - - -

First consultation date - - -
Date of first diagnosis of the tumor - - -
Previous diagnosis and treatment 4.0 0.454 NS

Most important basis for diagnosis 4.0 0.454 NS
Primary tumor location 3.0 0.704 NS

Histological type of tumor first - - -
TNM −13.0 0.003 Decrease

Clinical staging of the tumor - - -
Hospital treatment initiation clinic - - -

First date specific treatment for the tumor - - -
First treatment received at the hospital 6.0 0.211 NS

Disease status at the end of the first treatment 10.0 0.172 NS
Patient’s death date - - -

Death by cancer 6.0 0.433 NS
Family history of cancer 3.0 0.764 NS

History of alcohol consumption 10.0 0.158 NS
History of tobacco consumption 14.0 0.048 Increase

Forwarding origin 4.0 0.638 NS
Clinic at hospital admission 8.0 0.272 NS

Probable location of tumor first −2.0 0.803 NS
Tumor laterality 5.0 0.503 NS

Occurrence of more than one tumor −6.0 0.211 NS
Cost of diagnosis −6.0 0.211 NS

Treatment cost −3.0 0.704 NS
Abbreviations: TNM: tumor–node–metastasis; NS: not significant; (*): Mann–Kendall test; S: trend statistics,
which were considered significant if p < 0.050. (-): Statistics not computed because completeness was 100.0%.
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Figure 2 shows the trends in the completeness of the TNM variables and history of
tobacco consumption between 2010 and 2016 that were statistically significant over the
period studied.
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4. Discussion

Our results showed that many variables for understanding the health–disease process
were classified as ‘excellent’; for example, sex and date of first diagnosis. However, some
registries presented a high incompleteness rate for relevant variables, such as level of
education, history of tobacco and alcohol consumption, TNM, and family history. These
findings are in line with a study that examined the quality of information, verifying the
completeness and consistency of the HbCR in a state located in the Central-West Region
of Brazil, and have also found that TNM and schooling were among the most incomplete
data variables [27].

The variable “sex” was classified as excellent over the whole time period of the study.
It is important that this variable presents a high completeness rate, because gender predicts
the incidence of several types of pediatric cancers [28]. The low interpretational subjectivity
required to record this information may explain the results of this finding. Similar results
were found in other studies with excellent completeness for the sex variable [27,29].

The completeness of the race/color variable worsened over time, with an increasing
tendency towards non-completion. However, this variable was regularly recorded in the
last two years of the study. It is important to note that the study of race/color goes beyond
just biological differences and represents a complex variable that encompasses economic as
well as cultural meanings, highlighting inequities in access to cancer care. These results
are consistent with other research carried out in Brazil [19,27,29–31]. It is worth noting that
incomplete and incorrect registration of this variable presents a challenge in accurately as-
sessing the actual need for health promotion and disease prevention programs in vulnerable
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populations [31]. Additionally, the race/color variable is relevant in expanding discussions
on social inclusion and social, individual, and political programmatic vulnerability [19,32].

Indeed, the race/color variable represents a set of sociocultural exposures that demon-
strate the existing social inequity [31]. A retrospective cohort study conducted at a women’s
health reference center in a public hospital in the State of São Paulo evaluated the complete-
ness of variables in elderly women diagnosed with breast cancer. The study found a trend
of whitening and whiteness, with a worsening completeness of the race/color variable,
and an increasing trend of non-completeness of the data [31]. In contrast, the present study
found that completeness for the same variable increased from 2010 to 2016.

Another study highlighted the challenges in collecting and interpreting data related
to the race/color variable. The authors found that data collection was inadequate due to
limitations in the classifications of newborns and deaths, as the ideal and recommended
method for classification is through self-reporting. Incompleteness data for this variable
were classified as stable in Espírito Santo and decreasing in the Southeast Region and the
rest of Brazil [29].

In this study, we found that the variable ‘level of education’ had a poor score in most
of the years investigated, which is consistent with other studies conducted in the same
state, other HbCRs [19], and other Brazilian regions [27,30,31]. This variable is of great
importance in determining a patient’s prognosis, and improving its completeness is of
clinical and epidemiological relevance [19,33]. Additionally, studying the level of education
allows us to indicate a patient’s socioeconomic situation, when accurate information on
income is not available [19,33]. Furthermore, low levels of education may also be associated
with late diagnosis, indicating that education level can hinder access to early diagnosis,
treatment, and prognosis [27,31]. Data regarding education are not important only due to
the late notification of cancer by the oncologist. Its relevance also extends to the subsequent
implications of the absence of oncological knowledge. For instance, survivors of childhood
cancer face a high risk of cardio-oncological complications in the future and, given this, it is
imperative to carry out regular exams in adulthood [34].

Alcohol and tobacco consumption variables are challenging to fill in accurately, par-
ticularly when it comes to cancer in children and adolescents, as their measurement is
subjective. As a result, there is a risk of bias in quantifying the use of these substances, or
the field may be left incomplete [35]. The trend test for patterns of alcohol consumption
and tobacco use did not reveal statistical significance; however, similarities are identified
between both variables. During this study, there was no contact with the professionals
responsible for records at the reference hospital in order to verify the reason for the lack
of data completion. However, it is assumed that, given the nature of the population
studied, composed of children and adolescents, the lack of information suggests that the
consumption of these substances did not occur. A strategy to mitigate the incompleteness
of this variable would be to adopt the marking ‘not applicable’ when, in fact, there was
no consumption. Even in the adult population of the same state, the alcoholism variable
presents a poor filling pattern, with up to 50.1% of data missing. For the smoking variable,
the percentages of incompleteness also presented a poor classification in almost the entire
period analyzed [19].

A recent study, which aimed to investigate temporal trends and factors associated with
cancers diagnosed at stage IV in Brazil over two decades, showed that there was a high
frequency of cancer diagnosed at stage IV and an increasing trend in different cancer types,
which were associated with distinct sociodemographic, lifestyle, and clinical factors [36].

Very poor completeness was verified for the TNM variable. Studies in Brazil [19,33]
found a “poor” degree of completeness when analyzing the HbCR data. Conversely,
excellent completeness was observed for the TNM variable in another state [31]. TNM is
used worldwide, and it is extremely important to know about the disease [19,27,37,38]. The
classification of malignant tumors (TNM) represents the main tumor classification system;
thus, it is an essential variable in primary studies using databases. Therefore, knowing
the staging is essential, making it possible to differentiate the tumor’s dimensions at
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diagnosis [27]. Additionally, knowing the tumor and its staging contributes to therapeutic
planning and effective treatment. A recent Brazilian study reported an “excellent” and
“good” rating in the database for the countryside of the state of Mato Grosso, Brazil, and a
“poor” and “very poor” completeness in the database for the capital Cuiabá. In the present
study, it was found that the percentage of completeness for the TNM variable decreased
from 2010 to 2016 [27].

Because of their heterogeneity and rarity, childhood cancers already represent a partic-
ular data management challenge for registries. Hence, staging systems should be able to
be applied by registry staff using available records and should be sufficiently detailed for
the analysis and interpretation of population cancer data, while respecting the different
capacities and resources of different registries [17]. Because most pediatric cancers have
specific staging systems, general adult stage classifications are not appropriate.

Therefore, it is recommended that the tiered, pediatric-specific staging systems en-
dorsed by the Toronto Pediatric Cancer Stage guidelines be adopted for pediatric cases
by cancer registries in countries of all income levels and integrated into registry manuals.
In addition, tiered staging systems should be endorsed, with more detailed systems for
well-resourced cancer registries with appropriate data access, and less detailed systems
for registries with limited resources and access. Lower-tier systems should be based on
collapsing higher-tier system categories to preserve comparability across registries [17]. A
family history (FH) of cancer is a hallmark for early detection of cancer [30,39–41]. Nev-
ertheless, the FH variable in our study was classified as very poor in almost all periods
studied. Family history is crucial to differentiate between cases of sporadic malignant
neoplasms, those with family grouping, and those that are hereditary [38–40]. Identifying
family members at risk for hereditary neoplastic syndromes is pivotal for preventive care,
reducing cancer-related morbimortality and costs for health systems [42–44]. In comparison
with another previous study from the same Brazilian state, but in the adult population,
the family history of cancer variable also obtained a very poor classification in all years,
with percentages of non-completion between 62.5% and 70.3%; the year with the highest
amount of missing data was 2015, with 5980 (70.3%) [19].

Indeed, political commitments to report on cancer and to achieve better health out-
comes in cancer care have accentuated the need for high-quality data, mainly taking into
account the personalized care expected in the current precision medicine era [45,46]. How-
ever, only one in three countries has high-quality incidence data worldwide, and one in
four has high-quality mortality statistics [11,45,46]. For instance, for childhood cancer at
the age of 0–19 years, the acuity of the problem is particularly pronounced [45].

The present study has some limitations. Firstly, the study was conducted at a single
pediatric oncology hospital in a state in the Southeast Region of Brazil, which may limit
the generalizability of the findings to other settings. Secondly, all the analyses reported are
based upon secondary cancer data, and, as we know, inherent to all health information
systems is the issue of missing and incomplete data. Thirdly, while the hospital-based
cancer registry (HbCR) provides valuable information about the quality of care provided,
it may not reflect the entire regional or national cancer epidemiology. Nonetheless, this
research addresses a topic of increasing epidemiological relevance and might help elucidate
gaps in HbCRs across the world, mainly in middle-income-countries. Finally, the present
study draws attention to the importance and relevance of complete and reliable data in
HbCRs. When data follows the principles of accuracy, completeness, conformity, punc-
tuality, consistency, and integrity, some actions become even more efficient; for example,
accurate and reliable decision-making by healthcare professionals and clinicians can be
guaranteed by the good management of data quality.

5. Conclusions

In conclusion, the completeness of most variables evaluated in the HEINSG’s HbCR
in Espírito Santo, Brazil was rated as excellent. However, the variable race/color showed
an increasing trend of incompleteness, while TNM displayed a downward trend between
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2010 and 2016. We hope to continue this research, analyzing the subsequent time series
(2017–2023) as soon as the data are available, aiming to compare the trends in completeness
of the variables present in the tumor file for better monitoring. To better understand the
health–disease process, high-quality data in HbCRs are necessary. A strategy to mitigate
the occurrence of unfilled information would be the implementation of continuous training
for registrars, highlighting the relevance of these registries as a basis for planning care,
monitoring patients, and the quality of care provided in hospital institutions, as well as for
conducting research focused on cancer surveillance.
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34. Leszek, P.; Klotzka, A.; Bartuś, S.; Burchardt, P.; Czarnecka, A.M.; Długosz-Danecka, M.; Gierlotka, M.; Koseła-Paterczyk, H.;
Krawczyk-Ożóg, A.; Kubiatowski, T.; et al. A practical approach to the 2022 ESC cardio-oncology guidelines: Comments by a
team of experts—Cardiologists and oncologists. Kardiol. Pol. 2023, 81, 1047–1063. [CrossRef] [PubMed]

https://doi.org/10.1016/S2352-4642(22)00148-1
https://www.ncbi.nlm.nih.gov/pubmed/35605627
https://doi.org/10.1016/S1470-2045(17)30186-9
https://doi.org/10.1002/ijc.33391
https://doi.org/10.3961/jpmph.2007.40.4.265
https://doi.org/10.1016/S1470-2045(15)00539-2
https://www.ncbi.nlm.nih.gov/pubmed/27300676
https://doi.org/10.3390/ijerph191912003
https://doi.org/10.1590/S0102-311X2009001000002
https://doi.org/10.1590/S0102-311X2006000300022
https://www.ncbi.nlm.nih.gov/pubmed/16583111
https://doi.org/10.1097/MD.0000000000034369
https://www.ncbi.nlm.nih.gov/pubmed/37543818
https://saude.es.gov.br/Media/sesa/DANTS/INFORMATIVO%20VIGILAN-CIA%20DO%20CANCER%20-%20RHC%2020%2012%202017.pdf
https://saude.es.gov.br/Media/sesa/DANTS/INFORMATIVO%20VIGILAN-CIA%20DO%20CANCER%20-%20RHC%2020%2012%202017.pdf
https://doi.org/10.1002/cncr.20910
https://doi.org/10.1590/1414-462x202129030230
https://doi.org/10.3322/caac.21492
https://www.ncbi.nlm.nih.gov/pubmed/30207593
https://doi.org/10.1590/S1413-81232012000400016
https://doi.org/10.1590/1982-0194201900057
https://doi.org/10.1590/1807-57622016.0822
https://doi.org/10.33963/v.kp.96840
https://www.ncbi.nlm.nih.gov/pubmed/37660389


Int. J. Environ. Res. Public Health 2024, 21, 200 12 of 12

35. World Health Organization (WHO). Self-Help Strategies—For Cutting Down or Stopping Substance Use—A Guide; WHO: Geneva,
Switzerland, 2010.

36. de Oliveira, L.C.; Rosa, K.S.d.C.; Bergmann, A.; Thuler, L.C.S. Temporal trends and factors associated with the cancer diagnosed
at stage IV in patients included in the integrated hospital-based cancer registry system in Brazil in two decades. Cancer Epidemiol.
2022, 80, 102242. [CrossRef]

37. Rosen, R.D.; Sapra, A. TNM Classification. 2023 Feb 13. In StatPearls [Internet]; StatPearls Publishing: Treasure Island, FL, USA,
2024.

38. Brasil Ministério da Saúde; Instituto Nacional de Câncer José Alencar Gomes da Silva. Coordenação Geral de Prevenção e Vigilância.
TNM: Classificação de Tumores Malignos, 7th ed.; INCA: Rio de Janeiro, Brazil, 2012; 325p.

39. Wood, M.E.; Rehman, H.T.; Bedrosian, I. Importance of family history and indications for genetic testing. Breast J. 2019, 26,
100–104. [CrossRef]

40. Sundquist, M.; Brudin, L.; Tejler, G. Improved survival in metastatic breast cancer 1985–2016. Breast 2017, 31, 46–50. [CrossRef]
41. Bello, M.A.; De Menezes, R.F.; Silva, B.D.S.; Silva, R.D.C.D.; Cavalcanti, R.S.; Moraes, T.D.F.D.C.; Tonellotto, F.; De Aguiar, S.S.;

Martucci, R.B.; Bergmann, A.; et al. Impact of Treatment Type on Overall Survival in Elderly Brazilian Women with Breast Cancer.
Asian Pac. J. Cancer Prev. 2016, 17, 4769–4774. [PubMed]

42. Astrologo, N.C.N.; Gaudillo, J.D.; Albia, J.R.; Roxas-Villanueva, R.M.L. Genetic risk assessment based on association and
prediction studies. Sci. Rep. 2023, 13, 15230. [CrossRef] [PubMed]

43. Li, X.; Kahn, R.M.; Wing, N.; Ni Zhou, Z.; Lackner, A.I.; Krinsky, H.; Badiner, N.; Fogla, R.; Wolfe, I.; Bergeron, H.; et al. Leveraging
Health Information Technology to Collect Family Cancer History: A Systematic Review and Meta-Analysis. JCO Clin. Cancer
Inform. 2021, 5, 775–788. [CrossRef] [PubMed]

44. WHO Report on Cancer: Setting Priorities, Investing Wisely and Providing Care for All. 2020. Available online: https:
//apps.who.int/iris/handle/10665/330745 (accessed on 12 December 2023).

45. Organizacin Panamericana de la Salud (OPAS). La Práctica de la Enfermería Oncológica Pediátrica en América Latina y el Caribe; OPAS:
Washington, DC, USA, 2022.

46. Lopes-Júnior, L.C.; Veronez, L.C. Personalized Care for Patients with Cancer in the Precision-Medicine Era. Int. J. Environ. Res.
Public Health 2023, 20, 3023. [CrossRef] [PubMed]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.

https://doi.org/10.1016/j.canep.2022.102242
https://doi.org/10.1111/tbj.13722
https://doi.org/10.1016/j.breast.2016.10.005
https://www.ncbi.nlm.nih.gov/pubmed/27893210
https://doi.org/10.1038/s41598-023-41862-3
https://www.ncbi.nlm.nih.gov/pubmed/37709797
https://doi.org/10.1200/CCI.21.00004
https://www.ncbi.nlm.nih.gov/pubmed/34328789
https://apps.who.int/iris/handle/10665/330745
https://apps.who.int/iris/handle/10665/330745
https://doi.org/10.3390/ijerph20043023
https://www.ncbi.nlm.nih.gov/pubmed/36833713

	Introduction 
	Methods 
	Study Type 
	Eligibility 
	Population and Data Collection 
	Variables 
	Statistical Analysis 
	Ethical Aspects 

	Results 
	Incompleteness and Classification of Sociodemographic and Clinical Variables in the Hospital Estadual Infantil Nossa Senhora da Glória’s Hospital-Based Cancer Registry 
	Incompleteness Trends of Sociodemographic and Clinical Variables in the Hospital Estadual Infantil Nossa Senhora da Glória’s Hospital-Based Cancer Registry from 2010 to 2016 

	Discussion 
	Conclusions 
	References

