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avtorTa sayuradRebod!

redaqciaSi statiis warmodgenisas saWiroa davicvaT Semdegi wesebi:

 1. statia unda warmoadginoT 2 calad,  rusul an inglisur enebze, dabeWdili 
standartuli furclis 1 gverdze,  3 sm siganis marcxena velisa da striqonebs 
Soris 1,5 intervalis dacviT. gamoyenebuli kompiuteruli Srifti rusul da ing-
lisurenovan teqstebSi - Times New Roman (Кириллица), xolo qarTulenovan teqstSi 
saWiroa gamoviyenoT AcadNusx. Sriftis zoma – 12. statias Tan unda axldes CD 
statiiT. 
 2. statiis moculoba ar unda Seadgendes 10 gverdze naklebs da 20 gverdze mets 
literaturis siis da reziumeebis (inglisur, rusul da qarTul enebze) CaTvliT.
 3. statiaSi saWiroa gaSuqdes: sakiTxis aqtualoba; kvlevis mizani; sakvlevi 
masala da gamoyenebuli meTodebi; miRebuli Sedegebi da maTi gansja. eqsperimen-
tuli xasiaTis statiebis warmodgenisas avtorebma unda miuTiTon saeqsperimento 
cxovelebis saxeoba da raodenoba; gautkivarebisa da daZinebis meTodebi (mwvave 
cdebis pirobebSi).
 4. statias Tan unda axldes reziume inglisur, rusul da qarTul enebze 
aranakleb naxevari gverdis moculobisa (saTauris, avtorebis, dawesebulebis 
miTiTebiT da unda Seicavdes Semdeg ganyofilebebs: mizani, masala da meTodebi, 
Sedegebi da daskvnebi; teqstualuri nawili ar unda iyos 15 striqonze naklebi) 
da sakvanZo sityvebis CamonaTvali (key words).
 5. cxrilebi saWiroa warmoadginoT nabeWdi saxiT. yvela cifruli, Sema-
jamebeli da procentuli monacemebi unda Seesabamebodes teqstSi moyvanils. 
 6. fotosuraTebi unda iyos kontrastuli; suraTebi, naxazebi, diagramebi 
- dasaTaurebuli, danomrili da saTanado adgilas Casmuli. rentgenogramebis 
fotoaslebi warmoadgineT pozitiuri gamosaxulebiT tiff formatSi. mikrofoto-
suraTebis warwerebSi saWiroa miuTiToT okularis an obieqtivis saSualebiT 
gadidebis xarisxi, anaTalebis SeRebvis an impregnaciis meTodi da aRniSnoT su-
raTis zeda da qveda nawilebi.
 7. samamulo avtorebis gvarebi statiaSi aRiniSneba inicialebis TandarTviT, 
ucxourisa – ucxouri transkripciiT.
 8. statias Tan unda axldes avtoris mier gamoyenebuli samamulo da ucxo-
uri Sromebis bibliografiuli sia (bolo 5-8 wlis siRrmiT). anbanuri wyobiT 
warmodgenil bibliografiul siaSi miuTiTeT jer samamulo, Semdeg ucxoeli 
avtorebi (gvari, inicialebi, statiis saTauri, Jurnalis dasaxeleba, gamocemis 
adgili, weli, Jurnalis #, pirveli da bolo gverdebi). monografiis SemTxvevaSi 
miuTiTeT gamocemis weli, adgili da gverdebis saerTo raodenoba. teqstSi 
kvadratul fCxilebSi unda miuTiToT avtoris Sesabamisi N literaturis siis 
mixedviT. mizanSewonilia, rom citirebuli wyaroebis umetesi nawili iyos 5-6 
wlis siRrmis.
 9. statias Tan unda axldes: a) dawesebulebis an samecniero xelmZRvane-
lis wardgineba, damowmebuli xelmoweriTa da beWdiT; b) dargis specialistis 
damowmebuli recenzia, romelSic miTiTebuli iqneba sakiTxis aqtualoba, masalis 
sakmaoba, meTodis sandooba, Sedegebis samecniero-praqtikuli mniSvneloba.
 10. statiis bolos saWiroa yvela avtoris xelmowera, romelTa raodenoba 
ar unda aRematebodes 5-s.
 11. redaqcia itovebs uflebas Seasworos statia. teqstze muSaoba da Se-
jereba xdeba saavtoro originalis mixedviT.
 12. dauSvebelia redaqciaSi iseTi statiis wardgena, romelic dasabeWdad 
wardgenili iyo sxva redaqciaSi an gamoqveynebuli iyo sxva gamocemebSi.

aRniSnuli wesebis darRvevis SemTxvevaSi statiebi ar ganixileba.
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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 2022–2024, 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 

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 

Characteristics Deaths Percent
Total 6090 100.0
20-44 years 1175 19.3
45-64 years 2508 41.2
≥ 65 years 2407 39.5
Mestizo 5344 100.0
20-44 years 1020 19.1
45-64 years 2215 41.4
≥ 65 years 2109 39.5
Indigenous 365 100.0
20-44 years 73 20.0
45-64 years 138 37.8
≥ 65 years 154 42.2

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

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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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 2. Age-adjusted mortality rates and Annual Percent Change (APC) of cervical cancer by age group and ethnicity.

Period (Triennium) Age group (years) Mestiza Rate Indigenous Rate MMR CI 95%

2010-2012
20-44 1.99 1.12 0.56 0.25-1.28
45-64 11.69 10.15 0.87 0.56-1.35
≥ 65 28.52 18.31 0.64 0.40-1.02

2022-2024
20-44 3.25 2.09 0.64 0.38-1.08
45-64 13.44 11.19 0.83 0.59-1.18
≥ 65 23.95 27.06 1.13 0.82-1.55

Table 3. Mortality Rate Ratios (MRR) comparing Indigenous to Mestizo women, highlighting the widening gap in health disparities (2010–2012 
vs. 2022–2024).

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%.

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% 
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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 

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 10.15 to 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 2022–2024 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].
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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. Díaz 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 2022–2024 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 
et al. [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 

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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