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Abstract

Introduction: Cancer is one of the leading causes of mortality in México and is expected to rise in the next years mostly
because of an aging population. Nevertheless, only a few comprehensive studies of cancer mortality have been published
recently. Objective: Provide an update of the cancer mortality in México. Material y methods: We analyzed official death
certification using data-base from Instituto Nacional Estadistica y Geografia (INEGI) and population trends from Consejo
Nacional de Poblacién (CONAPQ). Results: There were 85,201 deaths from cancer in México in 2015 with an overall esti-
mated rate 70.5/105 (men 70.6/105 and women 70.1/105). From 2010 to 2015, overall cancer mortality estimated rate has
increased by 5.4% from 66.6 to 70.5/105. The first five types of cancer cause of death were: prostate 10.9/105, breast 10.1/105,
cervical cancer 6.4/105, lung 5.7/105 and liver 5.2/105. Death rates for lung and cervical cancers have decreased since year
2000. Conclusions: Cancer mortality rates are still increasing in México, although, some types of cancer rates are beginning
to stabilize. Prostate cancer is the leading cause of cancer death in México.
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Introduction

Currently, cancer is the third cause of mortality in
Mexico, with 12.9% of all cases. According to National
Institute of Statistics, Geography and Informatics
(INEGI - Instituto Nacional de Estadistica, Geografia e
Informdtica) data, in the year 2015, a total of 655,688
people died; the 3 main causes of death were: diabetes
mellitus complications (98,521), ischemic heart disease
complications (88,144) and cancer (85,201)".

Cancer mortality in Mexico shows a sustained increa-
se over the last decades®®; between the years 2000
and 2015, 1,129,703 people died from cancer'. Availa-
ble information to assess cancer prevalence/incidence
in our country is difficult to interpret, since although
there are mortality-related reports available, updated
information relative to the number of new cases and
prevalence is limited”.

Information limitations only allow developing actions
based on external systems such as the one known as
GLOBOCAN, published by the International Agency for
Research on Cancer®.

Analysis of the cancer-associated mortality trend is
complex, since a heterogeneous group of diseases that
epidemiologically behave in different forms are encom-
passed by the same diagnosis®. A clear example is the
decrease in cervical cancer-associated mortality, whe-
reas in breast and prostate tumors a mortality increase
is observed®3’. Any analysis of the cancer situation
should contemplate a general outlook including an up-
dated and reliable registry®°.

This work aims to provide updated information with
the purpose to understand the current state, assess
tendencies and facilitate actions in matters of public
health for the years to follow.

Material and method

The interactive database on cancer mortality accor-
ding to the International Classification of Diseases ICD-
10/2'", available at the INEGI website, was reviewed for
the years 2000 to 2015'. The analyzed variables by
means of descriptive statistics were: year of registra-
tion, type of cancer (ICD-10/2), age, gender, permanent
address, place of decease and health system affiliation.
The gross mortality rate per 100,000 (10%) was
calculated according to National Population Council
(CONAPO - Consejo Nacional de Poblacién)'? popu-
lation projections between 2011 and 2015.

All data are recorded with regard to the deceased
individual permanent address; however, since medical
care institutions operate by means of patient referral to

different national or regional referral centers throughout
the country, there might be discrepancy between the
place where the decease is recorded and the indivi-
dual’s permanent address. For this reason, performing
an exploratory was decided evaluating the entire coun-
try. A previously-published database was used to make
comparisons over the past decade?. To calculate mor-
tality at the Institute of Security and Social Services of
State Workers (ISSSTE - Instituto de Seguridad y Ser-
vicios Sociales de los Trabajadores del Estado), at the
Mexican Institute of Social Security (IMSS - Instituto
Mexicano del Seguro Social), Mexican Petroleum (PE-
MEX — Petroleos Mexicanos), the Secretary of National
Defense SEDENA — Secretaria de la Defensa Nacio-
nal) and People’s Insurance (Seguro Popular), the affi-
liated population database, which is available at each
institution’s website and at INEGI, was reviewed.

Results

General mortality in the country and by
states

Cancer mortality in Mexico in the year 2015 was
85,201 cases. From all deaths, 54.2% occurred at
home, 36.4% at a public sector hospital and 4.8% in a
private health institution. Of these events, 48.9% occu-
rred in men versus 51.1% in women. The mortality rate
per 10%/population in the country for both genders is
70.4: in women it is 70.1 and in men 70.6.

The 5 States with the highest mortality by number
were: State of Mexico 9,857, Mexico City 8,598, Vera-
cruz 6,346, Jalisco 5,772 and Nuevo Ledn 3,953. The
5 states with the highest rates were: Mexico City with
97.1, Sonora 89.1, Veracruz 78.9, Sinaloa 78.6 and Chi-
huahua 78.5. Mortality distribution by State for the year
2015 can be observed in table 1.

The exploratory analysis according to the usual place
of residence and place of decease could only be de-
termined in Mexico City as a place of interest, where
24% of deaths were observed to correspond to resi-
dents from other States (little more than two third parts
were State of Mexico residents).

Mortality by age groups

Ninety percent of cancer-related deaths occur in the
population aged 40 years or older, which represents
only 30% of the country’s total population; 65% of dea-
ths occurred in people aged 60 years or older, which
represents 9.7% of the population.
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Table 1. Overall mortality by State and 2000-2015 annual rate

66.5 59.3

National 85,201 70.4 +1.24 +1.16
1. Mexico City 8,598 97.1 88.1 75.2 +1.94 +2.04
2. Sonora 2,613 89.1 83.1 71.1 +1.03 +1.44
3. Veracruz 6,346 78.9 744 64.6 +1.47 +1.2
4. Sinaloa 2,344 78.6 71.3 70 +0.81 +0.32
5. Chihuahua 2,910 784 75.1 69.1 +0.89 +0.92
6. Nuevo Le6n 3,953 71.8 721 68.9 +0.86 +1.58
7. Coahuila 2,260 713 66.3 69.1 +0.78 +3.3
8. Nayarit 945 17.4 75 73.2 +0.38 +0.64
9. Colima 547 75.6 78.3 63.7 +1.33 -0.6
10. Morelos 1,438 74.8 73.2 62.9 +1.26 +0.42
11. Michoacéan 3,419 74.8 70.5 64.2 +1.06 +1.2
12. Tamaulipas 2,607 73.6 72.5 53.9 +2.43 +0.3
13. Jalisco 5,772 12.1 72.4 70.2 +0.23 +0.08
14. Zacatecas 1127 n.1 68.2 64 +0.73 +0.84
15. Oaxaca 2,828 70.5 63.9 52.7 +2.24 +2.06
16. San Luis Potosi 1,905 69.2 66.2 59.5 +1.08 +0.81
17. Yucatén 1,459 69.1 66.1 63.8 +0.55 +0.9
18. Baja California 2,352 67.5 62.9 54.7 +1.56 +1.46
19. Aguascalientes 857 66.5 60.5 52.9 +1.71 +1.81
20. Hidalgo 1,858 64.7 60.7 47.6 +2.39 +1.3
21. Baja California Sur 491 64.3 61 66.7 -0.24 +1
22. Durango 1,131 64 61.8 55.6 +1 +0.7
23. Puebla 3,928 63.4 56.3 50.1 +1.76 +2.52
24. Chiapas 3,254 61.9 57.3 49.6 +1.64 +1.6
25. Guanajuato 3,560 61.2 57.7 52.9 +1.04 +1.2
26. Tabasco 1,458 61.2 69.6 49.3 +1.6 -24
27. Campeche 552 60.8 59.2 51.4 +1.21 +0.54
28. Querétaro 1,180 59 53.9 45.3 +2.01 +1.88
29. State of Mexico 9,857 58.4 42.7 33.1 +5.09 +7.34
30. Guerrero 2,073 58.2 52.1 29.8 +6.35 +2.34
31. Tlaxcala 725 57 471 343 +4.04 +4.2
32. Quintana Roo 751 47.8 35 24.8 +6.18 +1.3

The mortality rate per 10° population and age group 49 years, 53.77; 50 to 59 years, 131.1; 60 to 69 years,
in 2015 was: 0 to 9 years, 5.23; 10 to 19 years, 6.38; 291; 70 to 79 years, 574 and 80 years or older, 954.
20 to 29 years, 9.2; 30 to 39 years, 20.33; 40 to The analysis of years 2010 vs. 2015 only established
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Table 2. Mortality and specific rate by year and cancer type

Overall 85,201 704 74,685 66.6 66,464 64.3 57,784 59.3
- Women 43,485 70.1 38,034 66.1 38,818 63.7 29,940 60
- Men 41,716 70.6 36,646 66.7 32,640 64.9 27,841 58.5
Lung 6,903 5.7 6,795 6 7,048 6.8 6,274 6.4
Prostate 6,447 10.9 5,508 10 4,800 9.5 3,852 8
Liver and bile ducts 6,333 5.2 5,393 48 4,849 4.6 4,186 42
Breast 6,304 10.1 5,094 9.1 4,264 8.4 3,503 7
Gastric 6,065 5 5,599 49 5,336 5.1 5,009 5.1
Colorectal 5,853 438 4,056 36 3,367 3.2 2,622 26
Leukemia 4,365 36 3,953 35 3733 36 3,301 83
Pancreas 4,184 34 3,631 3.2 3,199 3 2,669 2.7
Cervical 4,009 6.4 3,952 6.9 4,221 8 4,620 9.1
Ovary 2,379 38 1,845 32 1,493 2.8 1,156 2.3
Non-Hodgkin lymphoma 2,523 2 2,140 1.9 1,964 1.9 1,568 1.6
Central nervous system 2,442 2 2,021 1.7 1,799 1.7 1,431 1.4
Renal 2,245 1.9 1,859 1.6 1,510 14 1,772 1.8
Melanoma/skin 1,763 1.4 1,467 1.3 1,238 1.1 1,071 1
Lip/mouth/pharynx 1,196 0.9 1,037 0.9 960 0.9 773 0.8
Myeloma multiple 1,135 0.9 899 0.8 785 0.7 610 0.6
Esophagus 1,093 0.9 955 0.8 859 0.8 770 0.7
Bladder 1,053 0.8 919 0.8 747 0.7 618 0.6
Larynx 820 0.6 791 0.7 m 0.7 848 0.8
Endometrium 680 1 418 0.3 286 0.2 201 0.4
Testicle 534 0.4 416 0.7 360 0.7 311 0.6
Not specified/uncertain 8,421 - 7,701 - 5,764 4,955
Others 10,141 - 8,236 - 7,059 5,664

an increase higher than 10% in the 50 to 59 years’
group, with the rate rising from 113 to 131.

Mortality in the country

The main causes of cancer-related death according
to the number of events are: lung 6,903, prostate 6,447,
liver and intrahepatic bile ducts (LIHBD) 6,333, breast
6,304 and gastric 6,065.

The mortality rates (10%) of the 5 most common neo-
plasms are: prostate 10.7, breast 10.1, cervix 6.4, lung
5.7 and LIHBD 5.2. The distribution of the 21 most
common causes of cancer-related death in Mexico in

the year 2015 and a comparison with previous years
can be observed in table 2.

Mortality by health service provider

The reported mortality among affiliates to the main
health institutions by number and rate is: PEMEX 1,055,
rate 138 per 10%, SEDENA 684, rate 82.2 per 105; ISSS-
TE 7,902, rate 60.8 per 10%; IMSS 35,055, rate 56.3 per
105 and Seguro popular 21,244, rate 38.6 per 10°.
A total of 10,119 deaths were reported (accounting for
11.8% of deaths) that had no health services provider
(in 2010 it was 21%).
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Table 3. Overall mortality and rate by gender in 2015

43,485 51.1
Specific 14.3
1. Breast 6,273 9.2
2. Uterine cervix 4,009 78
3. Liver 3,245 6.4
4. Stomach 2,803 6.9
5. Lung 2,573 6.3
6. Colorectal 2,778 5.4
7. Ovary 2,379 5.1
8. Pancreas 2,231 45
9. Leukemia 1,996 2.5
10. Non-Hodgkin lymphoma 1,121

The 5 main causes of death at each institution are:
IMSS, lung cancer 8.6%, breast 7.7%, prostate 7.4%,
colorectal 7.3% and LIHBD 6.7%; ISSSTE, prostate
8.4%, breast 8.2%, LIHBD 8.2%, lung 7.8% and colo-
rectal 6.8%; Segquro popular, breast 7.7%, LIHBD 7.1%,
stomach 7.1%, lung 7% and uterine cervix 6.9%; PE-
MEX, LIHBD 10.2%, prostate 9.3%, lung 8.2%, breast
7.3% and colorectal 6.8%; and SEDENA, LIHBD 8.3%,
stomach 7.1%, colorectal 7%, leukemia 7% and pros-
tate 6.4%.

Specific mortality

Next, the 10 most common causes of cancer-related
death are listed by rate and State of the Republic, as
well as in the pediatric population. The number of ca-
ses and the percentage of mortality can be observed
grouped by gender in table 3.

— Lung cancer. The States with the highest mortality
rate are Sinaloa with 11.3; Sonora, 10.8; Nayarit, 9.2;
Chihuahua, 8.9, and Nuevo Ledn, 8.1.

— Prostate cancer. The States with the highest mortality
are: Nayarit, 20; Michoacan, 15.6; Sinaloa, 15.2;
Mexico City, 14.9, and Colima, 14.2.

— LIHBD cancer. The States with the highest mortality
are: Veracruz, 10; Yucatan, 7.2; Campeche, 7: Oaxaca,
6.6; Mexico City, 6.5, and Tamaulipas-Chiapas, 6.4.

— Breast cancer. The States with the highest mortality
are: Mexico City, 16; Sonora, 16; Nuevo Leédn, 15.2;
Coahuila, 14.2, and Chihuahua, 14.

41,716 48.9
Specific
1. Prostate 6,447 15.4
2. Lung 4,330 10.3
3. Stomach 3,262 18
4. Liver 3,088 14
5. Colorectal 3,075 13
6. Leukemia 2,367 5.6
7 Pancreas 1,953 4.6
8. Non-Hodgkin lymphoma 1,402 213
9. Esophagus 845 2
10. Bladder 127 1.7

— Gastric cancer. The States with the highest mortality
are: Chiapas, 8.1; Oaxaca, 7.3; Mexico City, 6.8; Gue-
rrero, 6.6, and Morelos, 6.5.

— Colorectal cancer: The States with the highest mor-
tality are: Chiapas, 8.9; Chihuahua, 7.1; Mexico City,
7.1; Sonora, 6.6, and Baja California, 6.4.

— Leukemia. The States with the highest mortality are:
Campeche, 5.3: Mexico City, 4.5; Chiapas, 4.3; Co-
lima, 4.3, and Oaxaca, 4.2.

— Pancreatic cancer. The States with the highest mor-
tality are: Mexico City, 5.4; Michoacan, 4.4; Sonora,
4.3; Sinaloa, 4.2, and Aguascalientes, 4.3.

— Cervical cancer. The States with the highest mortality
are: Colima, 10.3; Veracruz, 8.8; Chiapas, 8.7; Yuca-
tan, 8.5, and Nayarit-Morelos-Oaxaca with 8.1.

— Pediatric population. In the 19-year old and younger
population there was a total of 2,599 cancer-related
deaths in the year 2015, with a rate of 5.8 per 105,
which corresponds to 5.7% of all deaths for any cau-
se in population younger than 20 years, or 3% of
cancer-related deaths among all population groups.
Out of total cases, 58.5% corresponds to boys and
41.5% to girls. Grouped by age, the cases are: youn-
ger than one year, 135 (rate 6 per 10%); 1 to 4 years,
478 (rate 4.3 per 10%); 5 to 9 years, 554 (rate 4.9 per
10%); 10 to 14 years, 581 (rate 5.1 per 10%) and 15 to
19 years, 851 (rate 7.6 per 10%). The 5 States with the
highest number of cases are: State of Mexico, 363;
Veracruz, 189; Jalisco, 174; Chiapas, 160; and
Mexico City, 140. The 3 main causes of death are:
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hematological neoplasms, 1,320 (acute lymphoblas-
tic leukemia, 836, and acute myeloblastic leukemia,
173); malignant tumors of the eye and central ner-
vous system, 358, and malignant tumors of the bone/
cartilage, 188.

Discussion

The rate of cancer mortality has maintained a sus-
tained increase over the past 15 years, with an appa-
rent trend for the intensity observed in past decades to
be reduced. Between the years 2000 and 2015, the
mortality rate increased at an annualized average of
1.24%, which is lower than the figures observed be-
tween 1995 and 2000; these findings are consistent
with other studies®®.

Apparently, the country is entering into a plateau
phase, which could coincide with similar situations in
other countries of the region'. However, when the po-
pulation dynamics is assessed, and considering popu-
lation aging during the next decades, it is a worrying
fact that two third parts of deaths occur in the popula-
tion group aged > 60 years, which corresponds to less
than 10% of the population. According to CONAPO,
there are more than 80 million Mexicans younger than
40 years, which is something to consider with future
perspectives'. In a favorable scenario, the overall mor-
tality rate will remain without significant changes, but
on the other hand, there is a probable negative scena-
rio, where the number of cases and the mortality rate
would be substantially increased.

An interesting case is Mexico City. If total death rate
of people with usual residence in Mexico City is calcu-
lated, a rate of 97.1 per 10° is reported; however, if the
rate is calculated for total deaths including residents
and non-usual residents, the rate increases to 127 per
105; this is due to the fact that 24.5% of deaths corres-
pond to population with usual residence in other States
of the Republic (mainly in the State of Mexico), which
would explain the discrepancy with a study previously
published by us, where we reported a rate of 117 per
105 population in 20002,

Ordered by frequency, the main causes of cancer-re-
lated death according to the number of cases remain
relatively unchanged; however, a substantial increase
in the number and rate of gastrointestinal tract tumors
can be clearly observed, which, associated with a sta-
bilization or decrease in mortality from other tumors
enables establishing the hypothesis that these tumors
will have a preponderant place in the years to come'® 6.

In spite of being one of the main causes of neo-
plasm-associated death, the decrease in the mortality
rate from cervical cancer is confirmed, with almost one
third reduction (from 9.1 per 10° population in 2000 to
6.45 per 10%in 2015), and this trend is to be expected
to continue over the years if we consider the relatively
recent introduction of the human papilloma virus vac-
cine in the country. Lung cancer shows a clear tenden-
cy towards a plateau with regard to mortality, with a
reduction of 11% in the mortality rate between 2000
and 2015; however, the sub-analysis by gender clearly
demonstrates that mortality has not increased in men,
while, in women, the increase in the number of cases
and mortality rate is maintained with a constant increa-
se. When differences between both genders and evo-
lution over time are analyzed, men can be observed to
show an increase of 1.2% between 1998 and 2015
versus 30% in women in the same time period. In con-
trast with the study published by Bray'®, who observed
a reduction in death from lung cancer in women, we
detected an increase in the mortality rate; the discre-
pancy might be due to the fact that Bray’s study used
projections of the GLBOCAN 2012 database.

The biggest current and future challenge is observed
in breast cancer and prostate-associated mortality,
owing to the substantial increases in the mortality rate
over the last 15 years. For both cases, more than two
third parts of deaths occur in the population older than
60 years; in older women, the breast cancer mortality
rate is multiplied by 7, whereas in men, it is multiplied
by 35 in the case of prostate cancer, which gives an
idea of the evolution these pathologies will experience
on the mid-term. In this sense, several studies have
estimated a mortality increase in the Latin America
region for the next decades'”'®. There is clearly a need
for plans of action to be intensified and improved with
the purpose to contain the health and economic con-
sequences that are going to occur in a short period of
time.

The main limitations of the study are, on one hand,
the fact of obtaining information from death records,
which in an undetermined number were potentially cer-
tified by people who were foreign to patients’ diagnosis
and treatment and, on the other hand, the fact of not
having reliable national records available with regard
to cancer incidence and prevalence. Therefore, global
interpretation of the information is limited.

The dynamics of the disease and the population tran-
sition enable seeing that we are entering a cancer
epidemiological transition stage, which hypothetically
will occur in a first phase characterized by a discrete
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increase in the mortality rate and, perhaps, a small
plateau phase, to subsequently enter in an accelerated
growth phase, associated with a differentiation for each
one of the different types of tumors. There is an urgent
need to increase health investment and to implement
better programs for early detection, warrant access to
new forms of treatment, improve the available structure
and promote the training of human resources focused
on cancer care. The main limitation and the risk we will
be facing is the procurement and assignment of eco-
nomic resources'® to the different public health systems
of the country.

Conclusions

The rate of cancer mortality in Mexico has maintai-
ned a sustained increase over the last years, with a
heterogeneous evolution being observed between the
different types of tumors, and with prostate cancer cu-
rrently being the leading cause of cancer-related
death.
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