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Abstract
Objective: To analyze thyroid cancer (TC) mortality rates from 

1990 to 2016 in Ecuadorian men and women and compare their 
trends with Latin American and international trends.

Design: A population-based temporal-trend study using the 
database of the Ecuadorian National Death Registry.

Methods: Crude and age-adjusted mortality rates were 
calculated, and age-related mortality rates were standardized with the 
world population (WHO). Trends in age-standardized mortality rates 
were estimated by jointpoint regression analysis. The trends were 
expressed as annual percentage change (APC) and average annual 
percentage change (AAPC).

Results: In total, TC caused 2,107 deaths (1,475 women and 
632 men) in the selected period. The mortality in men showed 
a statistically non-significant decrease. The estimated APC was 
−0.4% (P = 0.70), and the AAPC was −0.4% (P = 0.70) without any 
identified  jointpoint. In women, the mortality decreased significantly 
between 1990 and 1998, with the estimated APC being −6.6% (P < 
0.05). However, it increased significantly from 1998 to 2016, with the 
estimated APC of 5.4% (P < 0.05), and a  jointpoint was identified; the 
AAPC was 1.4 (P = 0.30). 

Conclusions: While TC mortality in Ecuadorian men showed a 
decrease, that in Ecuadorian women showed an initial decrease and 
a final increase. Our findings can be contrasted with the global data, 
which show decreases in TC mortality in both sexes.
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Introduction
Although thyroid cancer (TC) is a relatively rare type of 

cancer, it is the most common cancer of the endocrine system, 
representing 96% of newly diagnosed endocrine cancers and 
66.8% of related deaths [1]. In Ecuador, TC ranks fourth among 
the top 10 most common types of cancer in women [2].

The incidence of TC may be up to 10 times higher in developing 
countries than that in developed countries, and TC mortality 
shows unchanging or declining rates in both types of countries 
[3–6]. However, recently an increase in TC mortality has been 
observed in several countries, including the United States [7].

In 2012, the global TC mortality rates were approximately 0.6 
per 100,000 women and 0.3 per 100,000 men [7]. In Europe, TC 
mortality has declined in many countries; however, the mortality 
rates vary by country, and very few studies tend to focus only 
on mortality [8]. In addition, mortality from TC in Europe varies 
greatly by sex, with higher rates observed among women (0.4 per 
100,000 women vs. 0.3 per 100,000 men) [8].

Although TC mortality is low and has been declining 
worldwide, mortality-based population studies are rare. In 
particular, temporal trends in TC mortality in Ecuador have not 
been previously reported. Therefore, the present study aimed 
to analyze TC mortality rates in the Ecuadorian population from 
1990 to 2016 and attempted to evaluate how they compared with 
those in Latin America and the rest of the world.

Subjects and Methods
A temporal-trend study based on the Ecuadorian population 

was conducted from 1990 to 2016 using information in the 
database of the Ecuadorian National Death Registry [9], along 
with the population data from 1990 to 2016 published by the 
Centro Latinoamericano y Caribeño de Demografía [10].

The following codes International Classification of Diseases 
(ICD) for TC diagnosis were included in the analysis: ICD 9, from 
1990 to 1996, code 193 (malignant neoplasms of the thyroid 
gland) and ICD 10, from 1997 to 2016, code C73 (malignant 
thyroid neoplasia).

The variables included the recorded year of death, total 
population per year, number of deaths, sex, age, state or province 
of residency, and code of the basic cause of death. Specific 
mortality rates were calculated considering the age and sex and 
were expressed in deaths per 100,000 individuals per year. The 
age groups included five-year ranges: 20–24, 25–29, 30–34, 35–
39, 40–44, 45–49, 50–54, 55–59, 60–64, 65–69, 70–74, 75–79, 
80–84, and ≥85 years.

To assess temporal changes in TC mortality, the mortality rates 
were estimated yearly from 1990 to 2016. Age-related mortality 
rates were standardized by the direct method using the world 
population (WHO) as the standard.  jointpoint regression analysis 



Page 2 of 6Citation: Enrique López G, Kempis Guerrero F,  Segale Bajaña A, et al. (2018) Trends of Thyroid Cancer Mortality Rates in Ecuador. 
J Endocrinol Diab. 5(5): 1-6. DOI: 10.15226/2374-6890/5/5/001114

Trends of Thyroid Cancer Mortality Rates in Ecuador Copyright: 
© 2018 Enrique López G, et al.

was used to estimate trends in age-standardized mortality rates 
for both the sexes. Mortality rates were predicted for the years 
2030, 2040, and 2050 using the Statistical Package for Social 
Sciences (IBM® SPSS®, version 23.0, Armonk, NY, USA). The 
trends were expressed as annual percentage of change (APC) and 
average annual percentage of change (AAPC).

The trends in the mortality rates were modeled through 
regression analysis of inflection points (jointpoint). A final 
best-fit model was selected with the estimated APC based on 
a trend within each segment. The trends are presented with 
their corresponding 95% confidence interval (CI). P < 0.05 was 
considered statistically significant. 

AAPC estimation involves using the underlying jointpoint 
model to calculate a summarized measure over a pre-specified 
fixed interval. This allows us to use a single number to describe 
the average of APCs over several years. It is valid even if the  
jointpoint model indicates that there were changes in trends 
during those years. It is computed as a weighted average of the 
APCs of the  jointpoint model with weights equal to the length of 
the APC interval. 

The jointpoint Regression ® program version 4.5.0.1 
(National Cancer Institute) [11] was used to process the data. 
Projects involving survey/research and analysis of bibliographic 
databases within the public domain (e.g., www.ecuadorencifras.
gob.ec [9]) do not require ethics approval.

Results 
During the analyzed period, there were 2,107 deaths due to 

TC (1,475 women and 632 men). The absolute number of female 
deaths due to TC increased from 37 in 1990 to 101 in 2016 (173% 
increase) and that of male deaths increased from 18 in 1990 to 32 
in 2016 (78% increase) (Table 1).

Most deaths occurred at the age of ≥55 years for both the 
sexes. A total of 568 deaths (345 men and 223 women) occurred 
among patients with TC aged 20–54 years, and 1,762 deaths (510 
men and 1,252 women) occurred among those aged ≥55 years. 
The peak age at which deaths occurred in men was 70–74 years, 
which was lower than that in women (75–79 years) (Figure 1). 
The crude and standardized mortality rates in this Ecuadorian 
population and those in the world population are presented in 
Table 1.

Figure 1: Mortality due to thyroid cancer according to age and sex from 1990 to 2016

Table 1: Number of deaths and crude and age-standardized mortality rates (direct method, world standard population) per 100,000 women and 
men (all ages) due to thyroid cancer in Ecuador

Women Men

Year Number of deaths

Ecuadorian 
population

World Standard 
Population

Number of deaths

Ecuadorian 
population

World Standard 
Population

Crude rates
Age-standardized 

rates
Crude rates

Age-standardized 
rates

1990 37 1.05 1.32 18 0.69 1.08

1995 34 0.86 1.02 17 0.56 0.84

2000 37 0.82 0.91 14 0.41 0.55

2005 60 1.19 1.23 25 0.64 0.85

2010 28 0.62 0.72 68 1.55 0.85

2015 100 1.98 2.08 30 0.61 0.72

2016 101 1.96 2.02 32 0.64 0.73
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The mortality rate in men showed a statistically non-
significant decrease during the study period, with an estimated 
APC of −0.4% (95% CI from −2.4 to 1.5; P = 0.70) and an AAPC of 
−0.4% (95% CI from −2.4 to 1.5; P = 0.70; P = 0.70) without any 
identified  jointpoint .

The mortality rate in women showed a significant decrease 
between 1990 and 1998 with the estimated APC being −6.6% 
(95% CI from −12.5 to −0.3; P < 0.05). However, it showed a 
significant increase between 1998 and 2016 with the APC being 
5.4% (95% CI from 3.4 to 7.3; P < 0.05), and at an identified  

jointpoint, the AAPC was 1.4% (95% CI from −1 to 3.7; P = 0.30) 
(Figure 2).

There were more deaths due to TC in the Andean region (69%) 
than in the coastal region (29%), the Amazon region (2.3%), or 
the Galapagos Islands (0.2%). The mostly densely populated 
provinces, Pichincha and Guayas, showed the highest number of 
deaths. The Andean provinces with the highest number of deaths 
were Pichincha (n = 574), Tungurahua (n = 162), Azuay (n = 162), 
and Chimborazo (n = 120) (Figure 3).

Figure 2: Trends in thyroid cancer mortality in Ecuador between 1990 and 2016, as assessed using a  jointpoint regression model for men (triangle) 
and women (squares) The World Health Organization world standard population was used for standardizing the age ranges, and the age-standardized 
rate was calculated per 100,000 person-years

Figure 3: Mortality due to thyroid cancer in different geographical regions of Ecuador from 1990 to 2016
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The mortality rate projection per 100,000 women is predicted 
to increase from 2.36 in 2020 to 4.56 in 2050, whereas that per 
100,000 men is predicted to increase from 0.92 in 2020 to 1.09 
in 2050 (Table 2).

Table 2: Predicted thyroid cancer mortality rates in Ecuador (2020–
2050)

Year Men Women

2020 0.92* (0.18–1.66) 2.36 (1.66–3.05)

2030 1.0 (0.26–1.74) 3.09 (2.36–3.83)

2040 1.09 (0.35–1.84) 3.82 (3.09–4.56)

2050 1.19 (0.45–1.93) 4.56 (3.82–5.29)

*Predicted value (95% Confidence Interval)

Discussion
To the best of our knowledge, the present review is the only 

population study on temporal trends in TC mortality in Ecuador 
to date. This study included numerous events (2,107 deaths), 
covered a long duration (26 years), and involved the entire 
Ecuadorian population.

Previous studies show that Ecuadorians have high TC 
incidence and mortality rates [7] [12, 13]. Our findings indicate 
a persistent increase in TC mortality in women (between 1997 
and 2016) and a moderate decrease in TC mortality in men (from 
1990 to 2016). It is noteworthy that these findings diverge from 
the reported global trends [7, 13].

Epidemiological studies show that the TC incidence has 
continuously increased in the United States, Canada, Australia, 
Europe, Asia, and the Middle East and continues to increase in 
most countries worldwide [6, 7]. Nevertheless, this has not 
been accompanied by a concomitant increase in male or female 
mortality, which has in fact decreased, as reported by studies in 
Europe and the United States [14–17].

In 2012, the worldwide TC mortality rates corresponded to 
approximately 0.6 per 100,000 women and 0.3 per 100,000 men 
[7]. According to the GLOBOCAN 2012 database, the average 
standardized mortality rate is 1.1 per 100,000 individuals in 
Ecuador (1.4 women and 0.7 men) [12]. 

An analysis of worldwide TC mortality rates shows steadily 
decreasing trends for both the sexes, albeit with some notable 
exceptions. For men, the mortality rate has decreased in all major 
countries, with an APC of approximately −2% and −3% from 
1970 to 2012 [7].

In the United States, TC mortality declined until the mid ’80s, 
after which it eventually increased [18]. TC mortality in women 
declined from 1990 to 2012 in most countries, with an APC of 
approximately −2% and −5%, apart from the United Kingdom, 
United States, and Australia, countries in which mortality 
decreases until the end of the 80s and 90s and either stabilized or 
increased thereafter [7].

More recently, the overall average TC mortality slightly 
increased by 0.8% between 1992 and 2013 (0.4% in women and 

1.5% in men) according to the Surveillance, Epidemiology, and 
End Results (SEER) program (1975–2013) [19].

From 2008 to 2012, most countries showed mortality rates 
(standardized by age and world population) between 0.20 and 
0.60 per 100,000 women and between 0.20 and 0.40 per 100,000 
men. The countries with the higher mortality rates in men (>0.4 
per 100,000) were Latvia, Hungary, Moldova, and Israel, whereas 
those with higher mortality rates in women (>0.6 per 100,000) 
were Ecuador, Colombia, and Israel [7].

Several Latin American countries, including Ecuador, Brazil, 
Costa Rica, and Colombia, show higher TC incidence rates for 
both sexes in comparison to developed countries such as the 
United States and Canada [13, 20]. Although the TC mortality 
rates in these countries are relatively low for both sexes (<1.0), 
those in Ecuador, Mexico, Colombia, Panama, and Peru are among 
the highest in the world [13], are three times higher than those 
in women in the United States (0.3) observed from 2003 to 2007, 
and are comparable to those found in Hungary, Israel, and Estonia 
(all with a rate of 0.5) for the same period [21].

The variations observed in TC mortality rates according to sex 
in Ecuador may reflect the fact that the increased TC incidence is 
higher in women than in men [22] and, therefore, could represent, 
at least partially, a high proportion of over diagnosis in women. 
However, this is expected to result in a decline in the mortality 
rates [23] and not in their growth as observed in our analysis.

The use of ultrasound and fine needle aspiration for diagnosing 
TC may contribute to its early detection but not necessarily to 
its timely treatment. Patients may be diagnosed at an advanced 
stage of the disease, or they may carry a more aggressive type of 
TC, thus influencing the increase in mortality.

Because TC incidence showed a sharp increase in the early 
1990s, a noticeable increase in the death rate should have been 
perceived after 10–20 years. According to Howlader et al., this is 
exactly what is occurring: the trend in TC mortality as observed 
by the SEER program from 2001 to 2010 indicates a total AAPC 
of 0.9% (0.9% in women and 1.6% in men) [24]. In fact, the 
reported increase in TC mortality over the past 10 years is not 
only statistically significant but is also more rapid than that of 
other types of cancer, apart from hepatic cancer [25].

Consequently, TC mortality would continue to increase in 
relation to the increase in high incidence, albeit with a delay, 
which would be justified by the low aggressiveness of TC [26]. 
In the present study, we noted that the increasing mortality rate 
in women follows a pattern resembling that reported in the 
United States, Australia, and the United Kingdom, with a decrease 
observed till the end of the ’90s, followed by stabilization or 
subsequent increase [7]. 

Unequal distribution in TC incidence and the related 
mortality across different regions of a given country have been 
reported [27, 28]. Residency in areas with endemic goiter is a 
risk factor for TC, and TC mortality is associated with residing in 
mountainous areas, which may be a reflection of iodine deficiency 
[8]. For instance, TC mortality in Spain is high for people living 
in geographical areas associated with iodine deficiency, which 
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are mainly in the northwestern part of the country and in the 
Pyrenees [27].

TC mortality tends to be high in regions with endemic goiter 
because tumors frequently develop during advanced stages, as 
detected at the time of diagnosis, and also due to the presence 
of a high proportion of aggressive TC subtypes [27, 29]. A higher 
frequency of deaths observed in the Ecuadorian regions with 
endemic goiter [mountainous) in the present study is therefore 
consistent with previously published findings. Iodine intake may 
influence the occurrence of a specific histological subtype of TC, 
with follicular TC being most frequently found in iodine-deficient 
areas and papillary CT in areas with high iodine intake [22, 29–
31]. 

High TC incidence rates are observed in Ecuador, Brazil, Costa 
Rica, and Colombia, and high TC mortality is observed in Ecuador, 
Colombia, Mexico, Panama, and Peru, all of which have a history 
of iodine deficiency and goiter [13, 32, 33]. Ecuador was jointly 
declared as iodine-deficiency free by the ICCIDD, PAHO, and 
UNICEF only in 1999 [34].

Our findings may be explained by the fact that in the areas 
with endemic goiter—socially traditional, mountainous regions 
with poor sanitation and low development—TC may not be 
diagnosed in time [27]. In Ecuador, the rural Andean region has 
been historically considered as endemic with goiter. Therefore, 
our results indicate a high risk of death due to TC in such 
provinces. 

Furthermore, the possible existence of a genetic predisposition 
in the host or a tumor that influences TC mortality, as described 
in other ethnicities [35] should not be ruled out. Along this line, 
the relative isolation of the afflicted areas (which were practically 
inaccessible until a few years ago) may be characterized by a 
tendency toward high consanguinity. The hypothetical presence 
of aggressive histological subtypes of TC in such areas as well as 
the possible influence of other unknown genetic or environmental 
factors could be considered as etiological hypotheses [27].

Although some previous reports imply that the prognosis of 
TC mortality in men is poorly understood, contrary findings have 
also been reported [6, 35, 36]. Our findings differ from the widely 
held belief that men show poorer outcomes than women when 
diagnosed with TC [6, 35]. Nevertheless, the underlying reason 
for mortality being higher in women than in men as observed in 
our study is unclear.

Owing to the design of the present study, it is only possible 
to speculate on the potential reasons behind the observed trend 
in TC mortality. We were unable to determine a specific cause 
underlying the increased TC mortality rate observed in women. 

Our study has certain limitations. First, the mortality data 
extracted from death certificates do not provide detailed 
information on the histological subtypes of TC. With no 
histological information, the influence of the disease stage on 
mortality could not be established, which could account for up to 
one-third of the observed increase in mortality rates [18].

Second, because we extracted data from death certificates, 
we were unable to include other potentially confounding factors 

with respect to mortality, such as age at diagnosis, treatment 
type, socioeconomic status, occupational exposure, and other 
environmental aspects. 

Despite these limitations, our study is highly relevant and 
is supported by the completeness (70%–90%) [37] of records 
on the vital statistics of Ecuador, the long duration of the data-
collection period, the national scope of the registry of deaths, and 
the use of AAPC as an average measure of the temporal trend.

Conclusion
TC mortality in Ecuador tended to decrease in men and 

women from 1990 to 1998. Although this trend persisted for 
men, TC mortality in women increased from 1998 to 2016. The 
TC mortality rate is predicted to increase for both sexes in the 
coming decades. The precise reason for the observed increase in 
TC mortality in Ecuadorian women from 1998 onwards remains 
unclear.

Overall, TC mortality in Ecuador is low; however, Ecuador 
ranks among the top 10 countries with the highest TC mortality 
rates in the world. Mortality rates also reflect, to some extent, the 
incidence of a disease in a specific population. Indeed, Ecuador is 
ranked among the top 10 countries with the highest TC incidence 
rates in the world. A high proportion of advanced-staged tumors 
during diagnosis can also impact mortality rates.

Delays in diagnosis and treatment due to limited access to 
healthcare in remote or rural areas, poor infrastructural access 
to care centers, and other genetic or environmental factors could 
attribute to the increase in TC mortality in Ecuadorian women.

Further studies are required to investigate the factors 
influencing changes in TC mortality in Ecuador.
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