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Cervical cancer remains a major public health concern in Northeast Brazil, ranking as the second most
common cancer among women. This study provides the first long-term, population-based estimates
of net survival from cervical cancer in Sergipe, a Brazilian state with a medium Human Development
Index, using high-quality registry data subjected to rigorous quality control procedures. We analysed
data for 3,977 women aged 15-99 years diagnosed with an invasive cervical cancer between 1996 and
2017 and followed up to 2022, after excluding 6,095 in situ neoplasms. Net survival was estimated
using the Pohar Perme method, stratified by histological subtype and calendar period, and age-
standardised with the International Cancer Survival Standard weights. We observed a substantial
decline in survival over time: one-year net survival dropped from 84.6% (1996-1999) to 73.4%
(2015-2017), and five-year survival from 60.8 to 49.3%. Squamous cell carcinoma and adenocarcinoma
showed similar survival patterns, with five-year survival ranging from 55 to 58%. The persistent decline
in net survival may reflect a shift toward more advanced or aggressive invasive cancers, as screening
programmes increasingly detect and remove early-stage lesions. Delayed diagnosis and sub-optimal
treatment further contribute, underscoring the need to improve screening and timely cancer care
access.
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Cervical cancer is the most common gynaecological cancer worldwide'. Despite the availability of preventive
measures such as Human Papilloma Virus (HPV) vaccination and regular screening with the Pap smear, limited
awareness of the disease and obstacles in access to health services persist, leading to ongoing disparities in the
disease burden?.

Squamous cell carcinoma and adenocarcinoma are the most common histological types. Squamous cell
carcinoma is characterised by slower growth. Adenocarcinoma arises from glandular cells; it tends to display a
more aggressive growth pattern, and is often diagnosed at an advanced stage>*.

Globally, cervical cancer ranks fourth in both incidence and cancer-related deaths among women, with a
significant public health impact in low-income and middle-income countries'. In Brazil, the epidemiological
profile of cervical cancer varies between regions. Incidence of invasive cervical cancer is higher in the North
and Northeast, where there is a lower socioeconomic profile, more restricted access to health services and lower
education levels>®.

Despite a decline in cervical cancer incidence rates in the state of Sergipe’Northeast Brazil, limited access
to health services and socioeconomic disparities remain as persistent barriers to effective disease control.
A comprehensive understanding of the impact of this cancer is essential for the strategic planning and
implementation of effective interventions.
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Population-based survival analyses (net survival) are essential for evaluating the effectiveness of cancer
control programmes and for informing evidence-based public health policies®®. However, such studies are
scarce in Brazil, particularly at the state level and with long-term follow-up!®-!%. This study addresses these
gaps by presenting the first comprehensive population-based analysis of cervical cancer survival by histological
subtype in Sergipe, a state in northeastern Brazil, using high-quality cancer registry data on women diagnosed
between 1996 and 2017, with follow-up until 2022.

Materials and methods

This study analysed data from Sergipe, a north-eastern Brazilian state encompassing 22,000 km? and comprising
75 municipalities. According to the 2022 Census, Sergipe has a population of approximately 2.2 million. Aracaju,
the state capital, and primary regional healthcare centre, has a population of 602,757.

Since 1996, Sergipe has had a Population-Based Cancer Registry in Aracaju. The Aracaju Cancer Registry is
well established, with high-quality data, enabling population-based cancer studies.

We examined anonymised individual records from the Aracaju Cancer Registry for adult women (15 to 99
years) who were diagnosed with an invasive primary cervical malignancy in Sergipe State from 1 January 1996
to 31 December 2017, with follow-up for their vital status until 31 December 2022.

Cervical cancer was defined according to the International Classification of Diseases for Oncology, Third
Edition (ICD-0-3), covering the endocervix (C53.0), exocervix (C53.1), overlapping lesions of the cervix uteri
(C53.8), and tumours of the cervix uteri, not otherwise specified (C53.9)'*. We defined histological groups based
on the World Health Organization (WHO) Classification of Tumours of Female Reproductive Organs'> and
ICD-0-3", as detailed in Supplementary Table 1 (S1).

The study received approval from the Research Ethics Committee of the Federal University of Sergipe
(Reference 3.714.982), adhering to relevant guidelines and regulations. Databases were anonymised in
accordance with Resolution number 466, 12 December 2012, from the Ministry of Health of Brazil. Due to the
retrospective nature of the study, the Research Ethics Committee of the Federal University of Sergipe waived the
need of obtaining informed consent.

To conduct survival analysis, passive follow-up was employed to ascertain the vital status and the date of
last known vital status of each woman. Verification of the death of registered women, regardless of the cause of
death, depended on accessing death records within the Sergipe Mortality Information System, which captures
vital statistics at the state level.

Women whose tumour record in the Aracaju Cancer Registry did not match a corresponding death record
were considered as alive on the data of study closure, 31 December 2022.

For certain cases with incomplete death information, additional details were sought from the National
Registry of Deceased Persons, the Federal Revenue Service, the Brazilian Electoral System, and the National
Health Registry. This was to maximise the completeness and accuracy of the data, and to minimise the potential
for ‘immortal time bias; in which women who had died would be considered as alive if their death record had
not been linked to their cancer registration, thus inflating survival estimates.

Control of data quality

The data underwent rigorous data quality control procedures as developed for the VENUSCANCER project,
which is embedded in the CONCORD programme and aims to investigate global disparities in patterns of care
and short-term survival from breast, cervical and ovarian cancers'®.

Supplementary Table 2 (S2) outlines the criteria for the exclusion of records. Out of a total of 10,477 women
registered with a cervical tumour, we excluded 255 (2.4%) records with incomplete dates and 6,095 (58.1%)
records of an in situ neoplasm. Among 4,127 eligible women, we excluded a further 146 (3.5%) women whose
cancer was registered only from a death certificate, and four with invalid dates. Data for the remaining 3,977
women (96.4% of those eligible) were included in survival analysis. Analysis of survival by histological group
was restricted to the 3,890 tumours that were microscopically verified and had specific ICD-O-3 morphology
codes (97.8% of those eligible).

Statistical analysis
The study monitored women diagnosed over a 22-year period, with annual follow-ups conducted until 31
December 2022.

The cohort approach was employed to estimate survival among women diagnosed during each of five
calendar periods (1996-1999, 2000-2004, 2005-2009, 2010-2014 and 2015-2017), since at least five years of
potential follow-up were available for all women at the end of 2022 (Supplementary Fig. S3).

Net survival at one and five years after cervical cancer diagnosis was estimated in each of calendar period
and by histological group. We used the Pohar Perme estimator, implemented through the stns program in Stata
version 181718,

Net survival can be interpreted as the probability for cancer patients to survive their cancer after controlling
for competing risks of death (background mortality), which are higher in the elderly!”. To account for background
mortality, complete life tables of all-cause mortality rates by single year of age (0-99 years) among women in
Sergipe were constructed for each calendar year 1996-2022, using the numbers of deaths and female population
counts by five-year age group (abridged counts) and calendar year. Poisson regression and flexible functions were
employed to manage the abridged data, with the age variable centred to enhance estimate stability. Mortality rates
were derived using a flexible Poisson model for the years 1997, 2010 and 2018, incorporating data from three
adjacent calendar years around each central year to address year-to-year variability. Interpolated data were used
to bridge gaps for intermediate years, while data duplication addressed the earliest and latest years'®. Mortality
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1996- 2005- 2010- 2015- All calendar

1999 2000-2004 | 2009 2014 2017 periods
Variables No. | % No. | % No. | % No. | % No. | % No. |%
Age group
15-44 269 | 344 359 | 343 | 270 | 340 | 314 | 35-8 | 173 | 36-1 | 1385 | 34-8
45-55 197 | 252 252 | 24-1 | 201 | 253 | 212 | 242 | 118 | 24:6 980 | 24-6
56-64 155 [ 199 203 | 194 | 151 | 190 | 161 | 184 | 80 | 167 750 | 18-9
65-74 91 | 11.7 154 | 147 [ 106 | 13-4 | 107 | 12-2 | 65 |13:6 523 (132
75-99 69 | 88 78 |75 66 | 83 83 |95 43 190 339 |85
Total 781 | 19:6 | 1,046 | 26:3 | 794 | 20-0 | 877 | 22-1 | 479 | 12-0 | 3,977 | 100-0
Histological group
Squamous cell carcinoma 686 | 87-8 908 | 86-8 | 696 | 87-7 | 704 | 80-3 | 391 | 81-6 | 3,385 | 85-1
Adenocarcinoma 61 |78 85 | 81 64 |81 |122 (139 | 64 | 134 396 | 10-0
Other specified morphologies | 13 | 1.7 32|31 19 | 24 32 |37 13 |27 109 | 2.7
Unknown morphologies 18 | 2:3 16 | 1.5 8|1 7108 306 52 (13
Unspecified tumours 3104 5105 7 109 12 | 14 8 | 1.7 35109

Table 1. Women with invasive cervical cancer (%), by calendar period of diagnosis, by age group, and
histological group. Sergipe, Brazil, 1996-2017.

Age group (years) | One-year NS | 95% CI Five-year NS | 95% CI

15-44 81.3 79-2 | 834 | 59-4 56-8 | 620
45-54 79-2 76-6 | 81-8 | 53-1 49-9 | 563
55-64 79-1 76-1 | 82-1 | 52:5 48.7 | 563
65-74 80-0 76-4 | 837 | 56-3 513 | 614
75-99 77-3 72:2 | 824 | 50-9 43.5 | 583

Table 2. One-year and five-year net survival (%) by age group, with 95% confidence intervals: women
diagnosed with invasive cervical cancer, Sergipe, Brazil, 1996-2017. NS net survival, CI confidence intervals.

rates for 2019, 2020 and 2021 were individually modelled to take into account of the fluctuations arising from
the impact of the COVID-19 pandemic on mortality and demographic dynamics.

Survival estimates were produced for five age groups (15-44, 45-54, 55-64, 65-74 and 75-99 years). Age-
standardised estimates for all age groups combined were obtained using the International Cancer Survival
Standard (ICSS) group 2 weights?’appropriate for cancers for which incidence rates do not rise steeply with age.

Where age-specific survival estimates could not be generated or fewer than 10 women were available for
analysis in an age group, data for adjacent age groups were merged, and the re-estimated survival was applied
to both original age groups. If two or more age-specific estimates could not be produced, or fewer than 10
women were available for analysis in two or more age groups, then only the unstandardised estimate for all ages
combined was reported.

Cumulative probabilities of survival were expressed as percentages, truncated within the range 0-100%.
Standard errors were calculated using the Greenwood method?!'with 95% confidence intervals.

Results

The 15-44 age group represented the most common age at diagnosis throughout the entire period, accounting
for 34.8% of cases. Of the 3,977 invasive cervical tumours, 85.1% were classified as squamous carcinomas, 10.0%
as adenocarcinomas, 2.7% with other specified morphologies, and unspecified (0.9%) or unknown morphologies
(1.3%) (Table 1).

The mean age at diagnosis ranged from 50.8 to 59.1 years between morphological groups. The proportion of
squamous carcinomas and adenocarcinomas varied slightly with advancing age (Supplementary Tables 4 — S4).

Up to one year after diagnosis, there were no notable differences in survival between age groups, but five-
year net survival was higher among women aged 15-44 years (59.4%) than among women aged 75-99 years
(50.9%, Table 2). Five-year survival was similar among women aged 45-54 years and 55-64 years (about 53.0%).
After one year from diagnosis, survival among women aged 65-74 exceeded that of women aged 45-64 (Fig. 1).
Women aged 15-44, 45-54, and 75-99 years with adenocarcinoma had higher one- and five-year survival
estimates than women in the same age groups with squamous cell carcinoma (Table 3).

Over the 22-year period 1996-2017, one-year survival declined by about 10%, from 84.6% (95% CI 81.7-
87.5%) in 1996-1999 to 73.4% (69.3-77.8%) in 2015-2017, while five-year survival fell from 60.8% (56.6-65.3%)
in 1996-1999 to 49.1% (44.1-54.7%) in 2015-2017 (Table 4).

There was a decrease in age-standardised one-year net survival for squamous cell carcinomas, from 85.7%
(95% CI 82.8-88.8%) in 1996-1999 to 74.5% (70.0-79.3%) in 2015-2017, with a corresponding decline in five-
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Fig. 1. Age-specific net survival (%): women diagnosed with invasive cervical cancer, Sergipe, Brazil, 1996

2017.

Histological group Age group (years) | One-year NS | 95% CI Five-year NS | 95% CI
15-44 81-1 789 | 833 |59:0 562 | 619
45-54 78:5 756 | 813 |51-3 478 | 54-8

Squamous cell carcinoma 55-64 80-6 77-5 | 838 | 53.7 495 | 578
65-74 83-8 80-2 | 875 | 581 52:6 | 635
75-99 77-0 71.5 | 82:6 |51-0 429|591
15-44 87-4 82.0 | 927 | 658 581 | 735
45-54 89-9 83-8 | 960 | 65-0 552 | 74-8

Adenocarcinoma 55-64 81.0 721 1900 |51-8 399 | 63-6
65-74 552 39.8 | 70-6 | 46:6 292 | 640
75-99 88-4 75-0 | 100-0 | 57-4 33.8 | 81-1
15-44 74-4 60-2 | 887 | 462 299 | 62:5
45-54 80-1 679 1924 |61-5 462 | 76-8

Other specified morphologies | 55-64 67-2 460 | 88-4 | 416 18-8 | 64-5
65-74 56-1 27.8 | 884 |333 47 |61.9
75-99 - - |- - - |-

Table 3. One-year and five-year net survival (%), by histological group and age group, with 95% confidence
intervals: women diagnosed with invasive cervical cancer, sergipe, brazil, 1996-2017. NS net survival, CI
confidence intervals.

year survival from 62.5% (58.0-67.3%) to 51.3% (45.7-57.5%) over the same period. Age-standardised net
survival for adenocarcinoma could only be estimated for the period 2010-2014, during which both one-year
and five-year net survival surpassed those of squamous cell carcinoma. It was not possible to determine trends
in age-standardised survival for other specific morphologies, because of small numbers (Fig. 2; Supplementary
Tables 6 - S6).

Discussion

This study is the first to examine net survival from cervical cancer for the whole population of the state of
Sergipe, Brazil. Our findings revealed a decrease of slightly more than 10% in age-standardised net survival at
both one and five years after diagnosis between 1996 and 2017. Squamous cell carcinoma was the most common
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1996-1999
2000-2004
2005-2009
2010-2014
2015-2017

Squamous cell
carcinoma

1996-1999
2000-2004
2005-2009
2010-2014
2015-2017

1996-1999
2000-2004
2005-2009
2010-2014
2015-2017

morphologies Adenocarcinoma

Other specified

Variables | One-year NS | 95% CI Five-year NS | 95% CI
Calendar period

1996-1999 | 84-6 81.7 | 87-5 | 60-8 56:6 | 653
2000-2004 | 79-0 76-3 | 81-8 | 58.7 551 | 62:5
2005-2009 | 82-3 79-4 | 853 | 55-4 514 | 597
2010-2014 | 76-2 732 | 794 | 485 44-8 | 52:6
2015-2017 | 73-4 69-3 | 77-8 | 49-1 44-1 | 547

Table 4. Age-standardised one- and five-year net survival (%) by calendar period of diagnosis with 95%
confidence intervals: women diagnosed with invasive cervical cancer, Sergipe, Brazil, 1996-2017. NS net
survival, CI confidence intervals.
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Fig. 2. One-year and five-year net survival trends (%), with 95% confidence intervals, by histological
group: women diagnosed with invasive cervical cancer, Sergipe, Brazil, 1996-2017. Dashed pattern means
unstandardised.

morphological subtype, representing around 85% of the cases. Age-standardised net survival for squamous
carcinoma and adenocarcinoma was similar throughout the 22-year period.

Cervical cancer is recognised as a largely preventable disease, due to the effectiveness of primary and secondary
prevention measures. However, despite these advances, disease control remains a challenge, particularly in low-
income and middle-income countries, where implementation of these measures is still inequitable. This results
in higher incidence and mortality rates' and lower survival probabilities® than in more developed nations.

In 2020, WHO launched the Global Strategy to Eliminate Cervical Cancer, establishing ambitious targets
and highlighting the significance of population-based studies that focus on incidence, survival and mortality to
comprehend the disease burden more fully. These research efforts inform targeted prevention and intervention
strategies, with population-based net survival serving as an important metric to assess the effectiveness of
healthcare systems in managing cancer®>.

Population-based studies have revealed substantial global and regional disparities in cervical cancer survival.
The CONCORD programme is the largest international study of cancer survival, covering 15 cancer types in
adults in 71 countries and territories®. The third cycle (CONCORD-3) reported five-year net survival ranging
from 50 to 70% globally for cervical cancer, with declines observed in Brazil—from 69.3% in 2000-2004 to
60.3% in 2010-2014—and similar patterns in Aracaju, the capital of Sergipe, and in other Latin American
countries such as Argentina, Chile and Colombia. In contrast, Cuba experienced an increase, reaching 72.9% in
2010-2014.

The SURVCAN-3 study focused specifically on low- and middle-income countries across Africa, Asia and
Latin America between 2008 and 2012, showing survival estimates around 50-60% in countries with national
screening programmes (Brazil, Argentina, Chile, Colombia, Ecuador, Peru, Puerto Rico, and Uruguay), and
higher estimates, approaching 70%, in Costa Rica and Cuba®.

Our findings revealed a decline in cervical cancer survival in Sergipe over the 22-year period, with five-
year survival decreasing from 58.7% in 2000-2004 to 48.5% in 2010-2014. Brazil was one of the pioneering
countries in the introduction of the Pap smear in the 1940s. However, coordinated efforts for cervical cancer
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detection only became more structured in 1995, with the implementation of the ‘Viva Mulher’ Programme.
This was followed by the introduction of the Cervical Cancer Information System and the National Cervical
Cancer Control Programme. The inclusion of the HPV vaccine in the National Immunisation Programme in
2014 further strengthened preventive measures. Both the HPV vaccine and Pap smears are provided free of
charge through the Unified Health System (SUS)**.

Our cohort of 10,477 women with cervical tumours registered between 1996 and 2017 showed a substantial
increase in the proportion of in situ tumours, rising from 34.5% in 1996-1999 to 67.8% in 2015-2017. This
upward trend reflects progress in screening coverage and its role in detecting early-stage lesions. Despite a
decrease in the incidence of invasive cervical cancer in Sergipe over time’we observed a decline in net survival,
which may seem paradoxical at first glance.

One possible explanation is a shift in the tumour profile among invasive cancers. As screening preferentially
detects and removes more indolent, slower-growing lesions in asymptomatic women, often at the pre-invasive
(in situ) stage. The residual group of more biologically aggressive cancers. These may occur among women who
are unscreened?, have inadequate follow-up, or develop interval cancers with rapid progression and a shorter
sojourn time. This change in case-mix may contribute to the observed decline in survival, because the invasive
cancers that are diagnosed clinically, in symptomatic women, tend to progress more rapidly and may have poorer
prognosis, even when diagnosed early. In this context, the decline in survival does not necessarily reflect a failure
of the screening programme but rather a transformation in the distribution of stage at diagnosis and in the
biological aggressiveness of invasive disease within a population where screening is available. Similar patterns
have been described in other settings with long-standing screening programmes, where stable or declining
survival trends occurred despite reductions in incidence and mortality?*?”. However, this interpretation must
be considered cautiously.

Cervical cancer screening in Brazil remains largely opportunistic, particularly in less developed regions such
as the Northeast?*?%. National studies have shown that the majority of Brazilian women, especially in lower
Human Development Index (HDI) regions, are still diagnosed at an advanced stage?®and the organisation of the
screening programme plays a central role in this outcome. In contrast, more structured programmes — such
as those incorporating DNA-HPV testing — have demonstrated significantly higher early-stage detection and
better age coverage than traditional cytology-based strategies®.

Other contributing factors, such as healthcare inequalities and delays in diagnosis and treatment, probably
also play a role. Prolonged waiting times for screening and diagnostic results, coupled with delays in treatment,
are significant issues?®*!. Additionally, the frequent diagnosis of cervical cancer at a more advanced stage leads
to poorer prognosis and lower survival®2.

In less developed areas, particularly in the Northeast — the poorest region of Brazil — the lack of access to
healthcare facilities, diagnostic resources, and qualified professionals, combined with funding and awareness
issues, can lead to delays in diagnosis and treatment?. This adversely affects health outcomes, including survival.

The disparity in HDI across municipalities in Sergipe underscores socioeconomic and healthcare differences,
with low to medium HDI levels in most areas, except for the capital, Aracaju, with a high HDI. In regions with
lower HDI, inhabitants face substantial hurdles in accessing healthcare services, frequently necessitating travel
to urban centres like Aracaju for diagnostic procedures and treatment. This poses a significant barrier for the
most vulnerable, who encounter additional difficulties in obtaining early diagnosis and timely treatment. This
directly impacts their prognosis.

Our findings align with broader evidence linking cancer survival to socioeconomic factors. A Brazilian study
analysing population-based cervical cancer survival in Aracaju, Sergipe’s capital, and Curitiba (South) between
1996 and 2012 found that five-year net survival varied significantly by socioeconomic status, both within and
between cities, which may be related to differences in access to screening and follow-up care!. Similarly, the
SURVCAN-3 project demonstrated a strong correlation between HDI and net survival across 32 countries,
with higher-HDI countries exhibiting better outcomes. Nevertheless, survival disparities persist even among
countries with comparable HDI, which may be influenced by differences in healthcare system organization
and effectiveness?. For instance, survival estimates vary widely—from 27.9% in Cote d’Ivoire (West Africa) to
80.2% in Mauritius (an island nation in the Indian Ocean)—highlighting how the performance of health systems
influences cancer outcomes, beyond economic development alone.

These data underscore the importance of considering socioeconomic context, screening coverage, and
healthcare access when interpreting survival estimates. For Sergipe and regions with similar challenges, our
results indicate the need for more equitable and effective cancer control strategies, focusing on reducing barriers
to early diagnosis and timely treatment to improve survival outcomes.

This study provides important population-based evidence on trends in the probability of survival from
cervical cancer by the most common histological sub-types, in a setting that is characterized by health inequalities
and limited access to diagnostic resources. Our findings show that age-standardised net survival was similar for
squamous cell carcinoma and adenocarcinoma, with estimated survival of approximately 80% at one year and
55-58% at five years post-diagnosis.

Recent advances in cervical cancer classification, particularly regarding adenocarcinomas, emphasize the
prognostic relevance of HPV association, as reflected in the updated WHO guidelines and recent literature!>33,
These developments have refined the understanding of the prognosis of adenocarcinoma, suggesting that HPV-
associated adenocarcinomas may have outcomes similar to squamous cell carcinomas.

Nonetheless, our study remains highly relevant as it relies on long-term population-based data from Sergipe,
where data on HPV status were not routinely available during the period 1996-2017. Thus, our results reflect
survival patterns in a middle-income context with structural inequalities in healthcare access and diagnostic
capabilities.
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This contrasts with findings from high-income settings such as Sweden, where a nationwide study reported
5-year net survival estimates of at least 80% for early-stage (I-II) squamous cell carcinoma and adenocarcinoma
by 2014, while survival for advanced stages (III-IV) improved for squamous cell carcinoma, but remained low
for adenocarcinoma®®. In our study, five-year net survival for women with squamous cell carcinoma declined
over the 22-year period. However, due to limited data availability, we were unable to evaluate whether this
decline was associated with changes in stage at diagnosis, further underscoring the need for improved cancer
surveillance systems.

Therefore, despite advances in tumour classification and improved survival in high-resource settings,
population-based studies in regions facing healthcare disparities remain essential to understand the real-
world burden of cervical cancer and to guide context-specific public health strategies aimed at improving early
detection, treatment access and thus in patient outcomes.

Conclusions

Our study reveals a decline in one-year and five-year survival among women diagnosed with invasive cervical
cancer in Sergipe between 1996 and 2017, reflecting both improvements in early detection through the screening
programme and ongoing challenges in managing more aggressive tumours not captured by screening. Notably,
squamous cell carcinoma, the most common histological subtype, experienced a marked decrease in survival
during this period. Survival probabilities for squamous cell carcinoma and adenocarcinoma were comparable,
indicating that difficulties in cervical cancer management affect all histological subtypes alike. These findings
underscore the urgent need for comprehensive public health interventions to improve timely diagnosis, access
to effective treatment, and overall care for women affected by cervical cancer.

Although age standardisation was not feasible for some analyses, and survival by stage at diagnosis could not
be assessed due to limited data availability, this study provides a comprehensive, real-world picture of invasive
cervical cancer survival over a 22-year period. The use of high-quality data from the Aracaju Cancer Registry,
combined with rigorous quality control and sound methodological approaches, supports the reliability and
relevance of our findings. Moreover, these analyses are similar to those in populations with similar HDI levels,
thus broadening the understanding of cervical cancer survival in comparable socio-economic settings.

Future research should prioritise enhancing data completeness, particularly regarding stage at diagnosis, and
focus on interventions aimed at reducing survival disparities and improving the management of more advanced
disease and more aggressive tumour types.

Data availability

The findings of this study are based on data from the Aracaju Cancer Registry, which is part of the Sergipe State
Health Department. Access to these data requires authorisation from both the registry coordinator and the Ser-
gipe State Health Department. Researchers interested in accessing the data should contact Dr Carlos Anselmo
Lima at regcan.ara@gmail.com. All requests must adhere to established protocols to ensure data security and
participant privacy.
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