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K CBEAEHHUIO ABTOPOB!
[Ipu HampaBIEeHUY CTAaTbH B PEAAKITUIO HEOOXOIUMO COOIONATh CISAYIONINE TIPABHIIIA;

1. CraTps nomkHa OBITH IPEJCTaBICHA B IBYX SK3EMIUIIPAX, HA PYCCKOM HMJIM aHTITUHACKOM SI3bI-
Kax, HaTrleyaTaHHas yepe3 MoJITopa HHTepBaJjia Ha OIHOI CTOPOHE CTAHIAPTHOIO JIUCTA € INMPHHOI
JIEBOTO NOJIsI B TPHM caHTHMeTpa. Mcnonb3yemblil KOMIIBIOTEPHBII WPUQT U1 TEKCTa Ha PYCCKOM U
aHnuickoM s3bikax - Times New Roman (Kupuiuna), 115 TeKcTa Ha TPy3UHCKOM S3BIKE CIIEAYeT
ucnoip3oBath AcadNusx. Pasmep mpudra - 12. K pykonrcu, HaneyaTaHHOW Ha KOMITBIOTEPE, JTODKEH
o5ITh IprtoskeH CD co crarbeit.

2. Pa3Mep craTbu TOTKEH OBITH HE MEHEe NeCsTH 1 He OoJiee 1BaALATH CTPAHUI] MAITHOIINCH,
BKJIIOYAsl yKa3areJlb JINTepaTypsl U Pe3loMe Ha aHIJIMIICKOM, PYCCKOM U IPYy3HHCKOM SI3bIKaX.

3. B crarbe 10KHBI OBITH OCBEIICHBI AKTyaIbHOCTh JAHHOTO MaTepHalla, METOIBI U PE3YIIbTaThI
UCCIIeIOBaHUs U X 00CYyKACHHE.

[Ipu npencTaBiIeHNHN B IIeYaTh HAYYHBIX SKCIIEPUMEHTAIBHBIX PA0OT aBTOPHI JOJIKHBI YKa3bIBATH
BHUJl U KOJMYECTBO SKCIIEPUMEHTANBHBIX KUBOTHBIX, IPUMEHSBIINECS METOABl 00e300MMBaHUS U
YCBHIJICHHUS (B XOJI€ OCTPBIX OIIBITOB).

4. K crarbe JOIKHBI OBITH MIPUIIOMKEHBI KpaTKoe (Ha MOJICTPAaHUIIBI) Pe3OMe Ha aHIIIUICKOM,
PYCCKOM M IT'PY3HHCKOM $I3bIKax (BK/IIOYAIOLIEE CIELYOLINE pa3aesbl: Liedb UCCIeI0BaHNs, MaTepHual U
METOJIBI, PE3YJILTATHI M 3aKIIFOUSHHE) U CIIUCOK KITtoueBBIX cioB (key words).

5. Tabnunp! HEOOXOIUMO NPENCTABIATE B Ie4aTHOH hopme. DoTokonuu He npuHUMaroTcs. Bee
nu¢poBbie, HTOTOBbIE H NPOLIEHTHbIE JaHHbIE B Ta0JIMIaX J0JIKHbI COOTBETCTBOBATH TAKOBBIM B
TeKcTe cTaThbU. Tabiuibl U rpaduKu TOJKHBI OBITH 03aryIaBIICHBI.

6. dotorpadun AOIKHBI OBITH KOHTPACTHBIMHU, (POTOKOIHHU C PEHTTEHOTPAMM - B IO3UTUBHOM
n300paxeHuH. PUCYyHKH, yepTeXu U IuarpaMmbl clIeoyeT 03ariaBUTh, IPOHYMEPOBATh U BCTABUTH B
COOTBeTCTBYIOIIEe MecTo TekcTa B tiff opmare.

B noanucsix k MukpogotorpadgusaM cieayeT yKa3plBaTh CTEICHb yBEIMUCHUS Yepe3 OKYISP HITH
00BEKTUB U METOJ] OKPACKU WJIM UMIIPETHALIMH CPE30B.

7. ®aMUIUU OTEYECTBEHHBIX aBTOPOB MIPUBOJAATCS B OPUTHHAIBHON TPAHCKPUIILIUH.

8. I[Ipu opopmnennu u HampaBneHun crared B xypHanm MHI mpocum aBTOpOB cobmronars
NpaBUIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSIX K PYKOMHUCSM, IPEACTABISIEMBIM B OMOMEIUIIMHCKHUE
JKypHAJIbD», TPUHATHIX MeXIyHapOAHBIM KOMHUTETOM PEIAaKTOPOB MEAMLMHCKUX KYpHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B koHIIe Kax 101 OPUTHHATIBHOM CTaThU MPUBOAUTCA OnOIHOrpadguyeckuii cnucok. B cnmncok nurepa-
TYPBI BKJIFOYAIOTCSl BCE MaTepHalibl, HA KOTOPBbIE UMEIOTCS CCBUIKU B TeKcTe. CIHUCOK COCTaBIAETCs B
andaBUTHOM MOpsAKe U HymMepyeTcs. JIutepaTypHblii HCTOYHMK NPUBOAUTCS Ha sI3bIKE OpUrMHaia. B
CIMCKE JINTEPATyPhl CHavYajia IPUBOIATCS PabOThI, HAMCAHHBIE 3HAKaMU TPY3MHCKOTO andaBuTa, 3aTeM
Kupwuien u naruHuneidl. CChUIKM Ha IUTHUPYEMble pabOThl B TEKCTE CTAaTbH JAIOTCS B KBaIpPaTHBIX
CKOOKax B BUJI€ HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOH pabOoThI B CIIMCKE TUTEPaTypbl. bonbmmH-
CTBO IIUTHPOBAHHBIX UCTOYHUKOB JOJKHBI OBITH 3a IMOCTIEAHNUE S5-7 JIET.

9. ns momydeHus MpaBa Ha MyONMKAIMIO CTaThs OJDKHA MMETh OT PYKOBOIUTENSI pabOTHI
WIN YUPEXKJCHUS BU3Y U CONPOBOIUTEIHHOE OTHOLLICHNUE, HAIMCAHHBIC WJIM HAlledaTaHHbIE Ha OJIaHKe
Y 3aBEPEHHBIE MOJIHCHIO U NIEYATHIO.

10. B koHIe cTaThU NOJKHBI OBITH MOAMHCH BCEX aBTOPOB, MOJHOCTBHIO MPUBEAEHBI UX
(amMuInM, UIMEHa U OTYECTBA, YKa3aHbl CIIy>KeOHBIN M AOMAIIHUI HOMEpa TeJIe(OHOB U agpeca MM
uHble koopAuHaThl. KomuuecTBo aBTOPOB (COABTOPOB) HE NOHKHO MPEBBIMIATH IISATH YEJIOBEK.

11. Penakuus ocraBisiet 3a cO00i MpaBo COKpaIaTh ¥ HCIPaBIATh cTarhi. Koppekrypa aBropam
HE BBICBUIAETCS, BCS paboTa U CBEpKa IPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HemomycTuMoO HampaBiieHHE B pelaklMIo padoT, MpeICTaBICHHBIX K MeYaTH B MHBIX
M3/1aTeNbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX U3JAHUSX.

Hpﬂ HApYHNIEHUH YKa3aHHBIX IPABUJI CTATbU HE PAaCCMAaTPUBAIOTCH.




REQUIREMENTS

Please note, materials submitted to the Editorial Office Staff are supposed to meet the following requirements:

1. Articles must be provided with a double copy, in English or Russian languages and typed or
compu-ter-printed on a single side of standard typing paper, with the left margin of 3 centimeters width,
and 1.5 spacing between the lines, typeface - Times New Roman (Cyrillic), print size - 12 (referring to
Georgian and Russian materials). With computer-printed texts please enclose a CD carrying the same file titled
with Latin symbols.

2. Size of the article, including index and resume in English, Russian and Georgian languages must
be at least 10 pages and not exceed the limit of 20 pages of typed or computer-printed text.

3. Submitted material must include a coverage of a topical subject, research methods, results,
and review.

Authors of the scientific-research works must indicate the number of experimental biological spe-
cies drawn in, list the employed methods of anesthetization and soporific means used during acute tests.

4. Articles must have a short (half page) abstract in English, Russian and Georgian (including the
following sections: aim of study, material and methods, results and conclusions) and a list of key words.

5. Tables must be presented in an original typed or computer-printed form, instead of a photocopied
version. Numbers, totals, percentile data on the tables must coincide with those in the texts of the
articles. Tables and graphs must be headed.

6. Photographs are required to be contrasted and must be submitted with doubles. Please number
each photograph with a pencil on its back, indicate author’s name, title of the article (short version), and
mark out its top and bottom parts. Drawings must be accurate, drafts and diagrams drawn in Indian ink
(or black ink). Photocopies of the X-ray photographs must be presented in a positive image in tiff format.

Accurately numbered subtitles for each illustration must be listed on a separate sheet of paper. In
the subtitles for the microphotographs please indicate the ocular and objective lens magnification power,
method of coloring or impregnation of the microscopic sections (preparations).

7. Please indicate last names, first and middle initials of the native authors, present names and initials
of the foreign authors in the transcription of the original language, enclose in parenthesis corresponding
number under which the author is listed in the reference materials.

8. Please follow guidance offered to authors by The International Committee of Medical Journal
Editors guidance in its Uniform Requirements for Manuscripts Submitted to Biomedical Journals publica-
tion available online at: http://www.nlm.nih.gov/bsd/uniform_requirements.html
http://www.icmje.org/urm_full.pdf
In GMN style for each work cited in the text, a bibliographic reference is given, and this is located at the end
of the article under the title “References”. All references cited in the text must be listed. The list of refer-
ences should be arranged alphabetically and then numbered. References are numbered in the text [numbers
in square brackets] and in the reference list and numbers are repeated throughout the text as needed. The
bibliographic description is given in the language of publication (citations in Georgian script are followed
by Cyrillic and Latin).

9. To obtain the rights of publication articles must be accompanied by a visa from the project in-
structor or the establishment, where the work has been performed, and a reference letter, both written or
typed on a special signed form, certified by a stamp or a seal.

10. Articles must be signed by all of the authors at the end, and they must be provided with a list of full
names, office and home phone numbers and addresses or other non-office locations where the authors could be
reached. The number of the authors (co-authors) must not exceed the limit of 5 people.

11. Editorial Staff reserves the rights to cut down in size and correct the articles. Proof-sheets are
not sent out to the authors. The entire editorial and collation work is performed according to the author’s
original text.

12. Sending in the works that have already been assigned to the press by other Editorial Staffs or
have been printed by other publishers is not permissible.

Articles that Fail to Meet the Aforementioned
Requirements are not Assigned to be Reviewed.
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Abstract.

Cervical cancer is one of the leading causes of death from
malignant neoplasms among women in Ecuador, a problem
influenced by social and health determinants. The objective of
this study is to analyze the trends and magnitude of inequalities
in cervical cancer mortality among mestizo and indigenous
women in Ecuador during the period 2010-2024. The study
design is observational, retrospective, and ecological, using a
time-series approach. A total of 6,090 deaths of women aged 20
years and older recorded by the National Institute of Statistics and
Census (ICD-10 code: C53) were included. Age-standardized
mortality rates were calculated. Joinpoint regression models
were used to assess trends. Risk gaps were quantified using
the mortality rate ratio (MRR) by comparing the three-year
periods 2010-2012 and 2022-2024. Mestizo women accounted
for 87.8% of deaths, and indigenous women for 6%. The trend
among the mestizo population remained stable (APC: 0.8%),
while the indigenous population increased (APC: 3.3%). A
statistically significant increase was observed in the indigenous
cohort aged 20 to 44 (APC 11.2%). In the 2010-2012 period,
indigenous women aged >65 had lower mortality than mestizo
women (MRR 0.64); however, in 20222024, a numerical trend
toward risk reversal was observed (MRR 1.13; 95% CI: 0.82—
1.55), without reaching statistical significance. Cervical cancer
mortality in Ecuador follows divergent trajectories depending
on ethnicity. The increase among young indigenous women
and the shift in risk among older women highlight profound
structural inequities in access to prevention.

Key words. Uterine cervical neoplasms, mortality, indigenous
peoples, health status disparities, time series analysis.

Introduction.

Cervical cancer remains a global public health problem,
ranking as the fourth leading cause of cancer-related deaths
among women and posing a particularly serious threat in low-
income countries, where mortality rates are 5 to 6 times higher
than in countries with a high human development index [1].
In 2020, 342,000 deaths from cervical cancer were reported
worldwide, with a rate of approximately 7 deaths per 100,000
woman-years [2]. In Latin America, an estimated 23,471 deaths
from cervical cancer occurred in 2022, with a standardized rate
of 7.8 per 100,000 women; the impact is significant among
women over the age of 40, who accounted for 20,440 of the
total deaths that year [1].

In Ecuador, cervical cancer is the second leading cause of
cancer in women and one of the leading causes of cancer-related
deaths among women [3]. In 2022, 1,792 cases of cervical cancer
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were reported, resulting in 939 deaths [4]. This issue is closely
linked to risk factors such as HPV infection (70%), early onset
of sexual activity (55%), promiscuity (35%), and prolonged use
of hormonal contraceptives (28.1%) [4].

Mortality from cervical cancer is not evenly distributed
across the entire population of Ecuadorian women; rather, it
is influenced by social and structural determinants of health.
Several studies indicate that indigenous women living in rural
areas with low levels of education have never been screened
[5,6]. This lack of secondary prevention in a high-risk biological
environment highlights a higher prevalence of HPV infection
among indigenous women compared to mestizo women [7]. The
combination of high viral exposure and systematic exclusion
from preventive screening creates a situation of chronic
structural vulnerability for these populations [8].

Although cervical cancer is a preventable cause of death
through vaccination and screening, it remains one of the leading
causes of premature death among women in low- and middle-
income countries [9]. This epidemiological persistence may be
due to structural shortcomings in the accessibility and continuity
of health care systems. In Ecuador, the disease burden remains
at critical levels, suggesting a shortfall in the primary and
secondary prevention programs implemented by the national
health care system.

However, an overall analysis of mortality from this cause tends
to mask a deeper reality. The Ecuadorian healthcare system is
characterized by significant fragmentation and by geographical,
economic, and cultural barriers to access that disproportionately
affect ethnic minorities [10]. Historically, the indigenous
population has had suboptimal access to reproductive health
services compared to the predominant mestizo population [11].
To date, there remains a critical gap in the scientific literature,
and the true extent of the mortality gap between indigenous and
mestizo women—as well as the rate at which this disparity has
evolved over the past decade and a half—remains unknown.

In this context, it is essential to analyze ethnic disparities in
cervical cancer mortality in order to move from general health
policies to interventions tailored to the Ecuadorian ethnic
context. While most studies focus on short-term crude rates, this
study presents a 15-year analysis using age-standardized rates
and Joinpoint regression models. This methodological approach
allows, for the first time, for the separation of mortality trends
between the dominant population group and historically
marginalized minorities.

The findings of this study will provide the scientific evidence
needed for Ecuador’s healthcare system and international
organizations to reassess the allocation of cancer resources,
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prioritizing culturally adapted screening strategies, the
reopening of rural health centers, and the removal of logistical
barriers that currently turn a preventable disease into a death
sentence for the country’s indigenous women.

The objective of this study is to analyze the trends and magnitude
of inequalities in cervical cancer mortality among mestizo and
indigenous women in Ecuador during the period 2010-2024,
using the Joinpoint regression model and the calculation of age-
specific rate ratios, with the aim of highlighting the differential
impact of structural barriers on premature mortality among
ethnic minorities.

Materials and Methods.

This study is an observational, retrospective, and ecological
study based on time series data, designed to assess trends in
cervical cancer mortality in Ecuador from January 1, 2010, to
December 31, 2024.

The mortality data are drawn from the General Death Statistics
of the National Institute of Statistics and Censuses (INEC) [12].
The population denominators were derived from intercensal
projections based on the 2010 and 2022 national censuses and
were classified by year, age, and self-identified ethnicity.

The study included all women aged 20 years or older whose
cause of death was coded as C53 (malignant neoplasm of the
cervix) according to the International Classification of Diseases,
10th Revision (ICD-10). To avoid demographic bias, mortality
among those under 20 years of age was excluded, given the low
mortality rate in the child and adolescent population.

The General Deaths databases for the study period were
standardized through a computerized data cleaning process. The
cause-of-death variable was standardized by using an algorithmic
search for the ICD-10 code (C53) and its literal description for
the years in which INEC used open-text records. Subsequently,
records with missing data, miscoded data, or data recorded as
“Ignored” (codes 9, 99, or 999) in the age, sex, and ethnicity
variables were excluded. The self-identified ethnicity variable
was dichotomized for the comparative analysis, isolating the
“Mestizo” and “Indigenous” populations. After the cleaning
process, the final analytical sample consisted of 6,090 deaths.

Age-standardized mortality rates were calculated using
the direct method, with weights from the World Health
Organization’s (WHO) World Standard Population, truncated at

age 20 and older [13]. In addition, specific rates by age group:
ages 20 to 44, ages 45 to 64, and those 65 and older.

JoinPoint regression models were used to analyze trends. This
methodology employs the Monte Carlo permutation test to
identify the year in which significant changes in the trend occur
[14]. Furthermore, this methodology enables calculation of the
Annual Percentage Change (APC) and its corresponding 95%
confidence interval. Statistical significance was set at p < 0.05.

To quantify the magnitude and temporal evolution of survival
inequality among mestizo and indigenous women, the mortality
rate ratio (MRR) was calculated. To stabilize the rates and
reduce the statistical volatility inherent in the low annual counts
of the minority population, the data were grouped into three-
year periods. A direct comparative analysis was conducted
between the initial three-year period of the study (2010-2012)
and the final three-year period (2022-2024).

This MRR calculation was stratified independently across the
three predefined age groups. In all calculations, the standardized
rate for the mestizo population was used as the reference group.
Therefore, an MRR > 1.0 indicates an excess mortality risk
among indigenous women, while an MRR < 1.0 indicates a
lower risk than that of mestizo women. For each estimated MRR,
the corresponding 95% confidence intervals were calculated to
assess the statistical significance of the gaps observed in each
period and age cohort.

Statistical analysis of the data, including standardization of
rates and calculation of mortality rate ratios, was performed
using Stata, version 18, while analysis of trends and inflection
points was performed using the Joinpoint program, version
5.4.0.

Since the study was based exclusively on the secondary analysis
of anonymized, publicly available INEC databases, neither
approval from a Human Research Ethics Committee (CEISH)
nor informed consent was required, in strict compliance with
Ecuadorian law and the Declaration of Helsinki.

Results.

In Ecuador, between January 1, 2010, and December 31,
2024, there were 6,090 deaths from cervical cancer among
women aged 20 and older. Table 1 details the demographic
characteristics of the analyzed population; the highest mortality
rate was observed in the 45-64 age group (41.2%), followed by

Table 1. Demographic characteristics and cervical cancer mortality burden among women aged 20 years and older by ethnicity.

Characteristics Deaths
Total 6090
20-44 years 1175
45-64 years 2508
> 65 years 2407
Mestizo 5344
20-44 years 1020
45-64 years 2215
> 65 years 2109
Indigenous 365
20-44 years 73
45-64 years 138
> 65 years 154

Percent
100.0
19.3
41.2
39.5
100.0
19.1
41.4
39.5
100.0
20.0
37.8
42.2

Note: The total sample includes 6,090 deaths. The remaining 381 individuals (6.3%) belonged to other ethnic groups (White, Afro-Ecuadorian,
Montubio, and other/unspecified ethnicities) and were excluded from the comparative analysis between Mestizo and Indigenous populations.
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Table 2. Age-adjusted mortality rates and Annual Percent Change (APC) of cervical cancer by age group and ethnicity.

TOTAL

Trend
Age groups (years) 2010 Rates 2024 Rates Period APC (95% CI) P-Value
20-44 0.91 1.69 2010-2024 4.6% (2.2;7.0) <0.001
45-64 3.08 3.62 2010-2024 1.1 (-0.5;2.7) 0.163
>65 3.40 2.94 2010-2024 -2.6 (-7.1; 2.1) 0.565
MESTIZOS WOMEN
Age groups (years) 2010 Rates 2024 Rates Period APC (95% CI) P-Value
20-44 1.21 2.02 2010-2024 4.6%(1.8;7.5) <0.001
45-64 3.84 3.80 2010-2024 0.8 (-0.4;2.1) 0.154
> 65 4.09 2.84 2010-2024 -0.9 (-2.5; 0.7) 0.307
INDIGENOUS WOMEN

Trend
Age groups (years) 2010 Rates 2024 Rates Period APC (95% CI) P-Value
20-44 0.33 1.17 2010-2024 11.2* (3.1; 19.9) <0.001
45-64 2.70 4.76 2010-2024 1.6 (-2.4; 6.0) 0.424
> 65 4.13 4.35 2010-2024 3.6 (-3.2;10.2) 0.312

Table 3. Mortality Rate Ratios (MRR) comparing Indigenous to Mestizo women, highlighting the widening gap in health disparities (2010-2012

vs. 2022-2024).

Period (Triennium) Age group (years) Mestiza Rate Indigenous Rate MMR CI95%
20-44 1.99 1.12 0.56 0.25-1.28
2010-2012 45-64 11.69 10.15 0.87 0.56-1.35
>65 28.52 18.31 0.64 0.40-1.02
20-44 3.25 2.09 0.64 0.38-1.08
2022-2024 45-64 13.44 11.19 0.83 0.59-1.18
> 65 23.95 27.06 1.13 0.82-1.55
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Figure 1. Trends in age-adjusted cervical cancer mortality rates per 100,000 women (20+ years) by ethnicity.

the >65 age group (39.5%). In contrast, women aged 20—44 had
the lowest rate, at 19.3%.

When mortality rates were broken down by self-identified
ethnicity, mestizo women accounted for 87.8% of all deaths
from this cause, while indigenous women accounted for 6%.
The age group with the highest proportion of deaths in the
mestizo population was 45 to 64 years old, at 41.4%, followed
by the group aged 65 and older, at 39.5%. The 20- to 44-year-
old group had the lowest percentage, at 19.1%.
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Among the indigenous population, the age distribution of
mortality shows a higher concentration in the >65 age group
(42.2%), followed by the 45-64 age group (37.8%). The 20—
44 age group has a similar percentage to that of the mestizo
population and the overall population, with 20% of deaths
occurring in this group.

The trend in cervical cancer mortality among women aged
20 and older during the study period showed a slight, non-
statistically significant increase, with an APC of 1.03% (95%



CI: -0.2, 2.1), rising from an age-adjusted rate of 7.38 in 2010
to 8.26 in 2024. When stratified by self-identified ethnicity, the
group of mestizo women showed a stable trend in mortality over
the 15-year study period, with an APC of 0.8% (95% CI: -0.3 to
2.0), rising from 9.14 in 2010 to 8.66 in 2024. In the indigenous
population, a statistically nonsignificant upward trend was
observed, with an APC of 3.3% (95% CI: -0.3 to 7.0), rising
from 7.16 in 2010 to 10.20 in 2024 (Figure 1).

Table 2 presents the analysis of trends in age-adjusted mortality
rates. Overall, the group of women aged 20-44 showed a
statistically significant upward trend, with an APC of 4.6 (95%
CI: 2.2, 7.0). In the group of women aged 45-64, a slight but
non-significant upward trend was observed, with an APC of
1.1 (95% CI: —0.5, 2.7). In contrast, the group aged > 65 years
showed a non-significant downward trend, with an APC of -2.6
(95% CI: -7.1 to 2.1).

When breaking down the data by self-identified ethnicity,
mestizo women aged 20 to 44 showed a statistically significant
upward trend, with an APC of 4.6 (95% CI: 1.8; 7.5), rising
from 1.2 in 2010 to 2.0 in 2024. In the age groups 45—64 years
and >65 years, no significant changes in trend were observed,
with stability, and APCs of 0.8 (95% CI: —0.4, 2.1) and —0.9
(95% CI: 2.5, 0.7), respectively.

Among indigenous women aged 20 to 44, a statistically
significant upward trend was observed, with an APC of 11.2
(95% CI: 3.1, 19.9), rising from 0.33 in 2010 to 1.1 in 2024.
The age groups 45 to 64 years and 65 years and older showed a
non-significant increase in the trend, with an APC of 1.6 (95%
CI: -2.4, 6.0) and 3.6 (95% CI: -3.2, 10.2), respectively.

Table 3 presents a comparative analysis of the mortality rate
ratio (MRR) between indigenous and mestizo women for the
three-year periods 2010-2012 and 2022-2024, stratified by age
group.

Among women aged 65 and older, during the initial three-
year period (2010-2012), the mortality rate among indigenous
women was lower than that of mestizo women, with an
MRR of 0.64 (95% CI: 0.40-1.02), indicating a 36% lower
mortality burden in the indigenous population during that
period. However, in the final three-year period (2022-2024), a
numerical trend toward risk reversal was observed. The rate for
indigenous women increased from 18.31 to 27.06, while that for
mestizo women decreased from 28.52 to 23.95. As a result, the
MRR shifted to 1.13; however, given that the 95% confidence
interval (0.82—1.55) spans the null value of 1.0, this reversal
should be interpreted as a trend in the point estimate without
statistical significance, rather than a definitive difference.

Meanwhile, among young women (aged 20-44), the
indigenous rate was lower during the initial three-year period,
with an MRR of 0.56 (95% CI: 0.25-1.28)—that is, a burden
44% lower than that of mestizo women. In the final three-year
period (2022-2024), a convergence is observed. The rate for
indigenous women increased from 1.12 to 2.09, and for mestizo
women from 1.99 to 3.25. As a result, the MRR shifted to 0.64;
this means that mortality among indigenous women in this group
was 36% lower than among mestizo women during the final
period, narrowing the gap that existed in the previous decade.

Finally, among women aged 45 to 64, the trend remained
relatively stable. In 2010-2012, the age-standardized mortality
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rate was 0.87 (95% CI: 0.56—1.35), indicating a 13% lower
mortality rate in the indigenous population. For the 2022-2024
period, rates for both populations increased (from 10.15to 11.19
among indigenous women and from 11.69 to 13.44 among
mestizo women). As a result, the MRR shifted slightly to 0.83;
this means that mortality among indigenous women in this age
group remained 17% lower than that of mestizo women during
the 20222024 period.

Discussion.

This study documents, through a 15-year time-series analysis,
the magnitude and evolution of ethnic inequalities in cervical
cancer mortality in Ecuador. The trend among the indigenous
population showed a slight increase, in sharp contrast to the
stabilization observed among the mestizo population. This
pattern of worsening cancer burden differs substantially
from findings reported in neighboring countries with similar
demographic dynamics. For example, recent studies in Colombia
have documented a diametrically opposite scenario, noting
that, for cervical cancer, both crude and age-standardized rates
remain lower in indigenous communities than in the mestizo
population [15].

This regional divergence is of utmost importance, as it
may be due to two key factors: on the one hand, persistent
underreporting and misclassification of cancer deaths among
indigenous populations in neighboring countries [16]; and, on
the other hand, to the fact that indigenous women in Ecuador
are undergoing a much more rapid and lethal epidemiological
transition regarding HPV infection and screening barriers.
Segarra et al. [17] reported that in three indigenous communities
in southern Ecuador, 23.48% of women had high-risk oncogenic
HPV. Similarly, Bayas-Rea et al. [7] documented an even more
critical situation in rural communities in the northwest, noting
an overall HPV prevalence of 56% with a predominance of high-
risk genotypes. Taken together, this sustained exposure to the
virus, coupled with the lack of secondary prevention, explains
the upward trend in mortality documented in our analysis.

Another important point to consider is that cervical cancer
mortality in Ecuador follows divergent epidemiological trends
depending on age group and ethnicity, indicating that structural
health inequalities not only persist but are actually worsening
among the most vulnerable segments of the population. When
analyzing trends by age group, it is critical to note that women
aged 20 to 44 show a significant increase in mortality, in contrast
to the stability observed in older age groups, whose historically
longer exposure to conventional cytology screening programs
could explain, at least partially, the absence of significant trends
in those cohorts [18,19].

This age-specific pattern is consistent with the findings reported
by Lemp et al. [20], who documented that younger generations
of women in low- and middle-income countries have lower
cumulative coverage of early detection, leading to diagnosis at
more advanced stages and, consequently, higher mortality rates.
In this context, the WHO has warned that, without sustained
vaccination and screening interventions, the burden of cervical
cancer mortality will continue to shift toward younger cohorts
in the coming decades—a projection that the data from this
study anticipate with alarming accuracy [21].



The ethnic dimension of this issue adds an additional layer of
analytical complexity. The disparity in the annual growth rate of
mortality between indigenous and mestizo women aged 20 to 44
cannot be interpreted in isolation, but rather as a manifestation
of structural inequities that have historically been perpetuated
within the region’s health systems. Sethi et al. [22], in their global
study on the health of indigenous peoples, they demonstrated
that indigenous women bear a disproportionate cancer burden,
determined by the intersection of social exclusion, geographical
and cultural limitations in access to health services, and
systematic underrepresentation in epidemiological surveillance
systems. Diaz et al. [23] complemented this perspective by
showing that cervical cytology coverage among indigenous
women in Latin America is consistently lower than that of their
non-indigenous peers, which constitutes a structural pattern of
late diagnosis that directly translates into higher preventable
mortality.

This is further supported by the findings of Ning et al. [24]
and Deng et al. [25], who noted that the prevalence of high-risk
HPV infection is disproportionately higher in populations with
low levels of education and limited access to reproductive health
services—conditions that characterize a significant proportion
of the region’s indigenous communities and act as biological
accelerators of progression to malignancy.

A comparative analysis using mortality ratios provides deeper
insight into the temporal dynamics of these disparities and
reveals findings of particular significance. During the 2010-2012
period, mortality rates among indigenous women were lower
than those among mestizo women in all age groups, although
no statistically significant differences were observed. Far from
being interpreted as a favorable indicator, this result could
reflect the coexistence of cultural protective factors, such as
community cohesion and social support networks that influence
access to preventive interventions, whose protective effect tends
to erode amid cumulative processes of acculturation, migration,
and structural marginalization [26,27].

The trend leading up to the 20222024 period is consistent
with this hypothesis: for the first time, a numerical trend toward
higher mortality was observed among indigenous women aged
65 and older compared to mestizo women (MRR: 1.13; 95% CI:
0.82-1.55), although the confidence interval spanning the null
value of 1.0 indicates that statistical uncertainty remains. This
pattern suggests a progressive deterioration in access to timely
diagnosis and treatment in this subgroup. Armenta-Paulino et al.
document a similar pattern in Mexico, where indigenous women
face “triple discrimination” for being women, indigenous, and
poor; these factors severely restrict their access to culturally
appropriate cancer care, a finding that these data empirically
corroborate [28].

Finally, the gradual narrowing of the mortality gap between
young indigenous and mestizo women constitutes what Nogueira
etal. [29] termed an adverse epidemiological transition, in which
insufficient HPV vaccination coverage and the loss of cultural
protective factors lead to a convergence toward mortality rates
that are equivalent to—and potentially higher than—those of the
majority populations. Taken together, these findings demonstrate
that ethnic disparities in cervical cancer mortality are not a
static phenomenon, but rather a dynamic process of progressive
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worsening that conventional epidemiological surveillance
systems—which are not disaggregated by ethnicity—are unable
to detect in a timely manner [30].

Among the study’s main strengths is the length of the analysis
period, which enabled the identification of long-term trends
that have been poorly documented in the regional literature on
ethnic inequalities in cancer mortality. However, the ecological
design prevents drawing causal inferences at the individual level
and does not allow control of relevant confounding variables,
such as clinical stage at diagnosis or effective HPV vaccination
coverage. Furthermore, the systematic underreporting of deaths
in rural indigenous communities could constitute a source of
structural bias that underestimates the true magnitude of the
documented disparities.

Conclusion.

During the period 2010-2024, cervical cancer mortality in
Ecuador followed divergent trends depending on ethnicity and
age group. Indigenous women aged 20 to 44 had the fastest
annual growth rate, while among women over 65, a numerical
trend toward risk reversal was observed, with indigenous
mortality rates exceeding those of mestizo women for the
first time, although this difference did not reach statistical
significance (MRR: 1.13;95% CI: 0.82—1.55). These findings are
a quantifiable expression of accumulated structural inequities:
low screening coverage, high prevalence of high-risk HPV, and
geographic, linguistic, and cultural barriers to accessing cancer
services.
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