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Simple Summary: Cancer represents a leading cause of morbidity and mortality worldwide. 

Therefore, we analyzed the cancer burden and trends of 29 groups of malignant neoplasms in 

Mexico by sex and age from 1990 to 2019. Nationally, in 2019, there were 222.1 thousand new cases, 

105.6 thousand deaths, and 2.84 million disability-adjusted lived years due to cancer in the general 

population. The number of incident cases and deaths of the 29 groups of cancer increased 

differentially between 10% and 436% from 1990 to 2019 with sex- and age-specific distinct patterns. 

In females, breast cancer, cervical cancer, and colorectal cancer caused the highest number of deaths, 

as did prostate cancer, lung cancer, and colorectal cancer in males. In Mexico, malignant neoplasms 

were the third leading cause of death in 2019 and caused significant health loss. The existence of 

gender disparities highlights the need for cancer-specific targeted prevention, diagnosis, and 

treatment. 

Abstract: The cancer burden is increasing worldwide with contrasting national patterns. Therefore, 

providing national estimations is necessary to understand and control this health issue. Herein, we 
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comparatively describe incidence, mortality, and disability-adjusted lived years (DALYs) due to 29 

groups of cancer in Mexico from 1990 to 2019 by sex and age. Using public data from the Global 

Burden of Disease Study 2019, we assessed the national burden of cancer using counts and crude 

and age-standardized rates per 100,000 people with 95% uncertainty intervals for 2019 and their 

trends using the annual percentage of change from 1990 to 2019. In 2019, cancer caused 222,060 

incident cases, 105,591 deaths, and 2,86,054 DALYs in the general population. Nonmelanoma skin 

cancer, prostate cancer, and breast cancer had the highest incidence, and six groups of cancer (lung, 

colorectal, stomach, prostate, breast, and pancreatic) caused 53% of the deaths in 2019. From 1990 to 

2019, incidence and mortality showed an increasing trend that varied between 10% and 436% among 

the groups of cancer, whereas the crude and age-standardized rates showed cancer-specific sex 

disparities. Our results demonstrate a substantial growth of the national burden of cancer with sex-

specific patterns of change. These results may guide national efforts toward reducing health loss 

due to cancer. 

Keywords: burden of disease; cancer epidemiology; cancer mortality; malignant neoplasm; public 

health 

 

1. Introduction 

Cancer is an important cause of morbidity and mortality in every region of the world, 

irrespective of the level of human development [1], and thus, it is considered a major obstacle in 

increasing life expectancy [2]. In 2019, cancer ranked second globally in the number of deaths, years 

of life lost, and disability-adjusted life years (DALYs), with an estimated 23.6 million new incident 

cases (17.2 million when excluding nonmelanoma skin cancer), 10.0 million deaths, and an estimated 

250 million DALYs due to cancer [3]. Additionally, in recent decades, the overall incidence and 

mortality rates of cancer have shown an increasing trend [4]. Consequently, the global cancer burden 

is expected to rise to 28.4 million cases by 2040, which represents a 47% rise from 2020 [5]. 

Furthermore, if the exposure to behavioral and environmental risk factors that contribute to the 

burden of cancer continues to rise [6], then the expected increase in the global burden of cancer may 

be further exacerbated. 

The United Nations (UN), through the Sustainable Development Goals (SDGs) and the World 

Health Organization (WHO), recognizes the need to reduce the cancer burden; thus, it has focused 

on strategies that involve planning and implementing cancer control at the national level [7]. 

However, there are regional and national differences in the cancer morbidity and mortality associated 

with the distinct level of exposure to population risk factors due to socioeconomic changes [4]. 

Therefore, knowing local cancer epidemiology is fundamental to informing cancer control through 

prioritizing resource allocation, implementing public health policy, and improving health system 

planning [8]. In this regard, in Mexico, previous studies have described the cancer-specific burden 

for some groups of cancer at the national and state level, including colorectal cancer [9], lung cancer 

[10], prostate cancer [11,12], cervical cancer [13], and breast cancer [14,15], among others. 

Furthermore, some other studies have reported an overall assessment of the national burden of cancer 

that included several groups of malignant neoplasms from the period between 1970 and 2015 [16–

20]. Nevertheless, given the growing trend in the burden of cancer and its changing pattern, there is 

a need to provide updated national reliable and accurate estimates of the burden of cancer. 

The present study aims to comparatively describe by sex and age the incidence, mortality, and 

DALYs due to 29 groups of cancer in Mexico in 2019 with trends from 1990 to 2019. To account for 

this, we used publicly available data from the most recent iteration of the Global Burden of Disease 

Study 2019 (GBD 2019), which is the most comprehensive global effort to systematically assess the 

main causes of health loss at the global, regional, and national levels [21]. The results from the present 

study may add valuable and updated information to allow a better understanding of the current 

context of evolution and the growing trend of the national burden of cancer in Mexico and facilitate 
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the implementation of concrete actions in public health to promote cancer control, diagnosis, and 

treatment programs. 

2. Methods 

2.1. GBD study overview 

This observational study represents a secondary analysis of the results published in the Global 

Burden of Disease Study 2019 (GBD 2019). The GBD 2019 is produced by the Institute of Health 

Metrics and Evaluation (IHME), which includes a vast network of global collaborators, institutions, 

and partnerships involved in health policy and practice. This annual iteration was published in a 

series of four capstone papers [21–24] that describe in full detail the trends in fertility, demographics, 

and health loss due to 369 diseases and injuries with their corresponding 87 risk factors from 1990 to 

2019. The estimates produced by the GBD 2019 represent the most comprehensive assessment of 

global health and thus provide timely and reliable results for 204 countries and territories by sex and 

age group. This study was produced and supervised by members of the GBD Collaborative Network 

from Mexico and complies with the protocol of the GBD [11,25,26]. 

2.2. Estimation of the burden of cancer in Mexico 

The GBD 2019 integrates fatal and nonfatal outcomes for a comprehensive hierarchical cause list 

of four levels. GBD includes “neoplasms” (both benign and malignant) as one of 22 groups of level 2 

hierarchy, whereas among the cause 3 level hierarchy includes 29 malignant neoplasms (cancers) and 

one group of benign neoplasms (https://vizhub.healthdata.org/gbd-compare/ accessed on 31 October 

2023). 

A detailed description of the approach, modeling framework, and steps followed by the GBD to 

produce the specific burden for neoplasms (total, benign, and malignant) are provided elsewhere 

[21]. In addition, previous studies from the GBD have reported the methodology including case 

definition, data input sources, data processing, and statistical analysis used to estimate the global, 

national, and regional burden of the 29 groups of cancer mapped by the GBD [3,8]. The specific 

analytical flowchart to produce cancer estimates is available online at 

https://ghdx.healthdata.org/gbd-2019/code/cod-2 (accessed on 2 November 2023). 

This secondary analysis was produced using publicly available data from the Global Health Data 

Exchange (GHDx), which is an online repository of the IHME (https://ghdx.healthdata.org accessed 

on 11 August 2023) where the results from the GBD are available for use in scientific publications, 

health policy, dissemination, and reporting because the GBD is considered a public health. 

2.3. Estimation of the burden of cancer in Mexico and reporting standards 

The results generated for Mexico by the GBD 2019 were downloaded as csv files from the online 

query tool of the GHDx at https://vizhub.healthdata.org/gbd-results/ (accessed on 11 August 2023). 

To describe the burden of cancer in Mexico from 1990 to 2019, crude counts of the incidence, deaths, 

and disability-adjusted lived years (DALYs) due to total neoplasms and the 29 groups of malignant 

neoplasms were used. DALYs were used as a measure of the fatal and nondatal burden caused by 

neoplasms (total and malignant) because they represent the sum of the years of life lost and the years 

lived with disability due to these diseases [21]. Additionally, the crude and age-standardized rates 

per 100,000 people were also retrieved at the national level for each year, sex, and age group (5 years 

each). In addition, to compare the trends in the measures, the annual percentage of change from 1990 

to 2019 was downloaded. The age-standardized rate allows comparisons between distinct 

populations because the measure adjusts differences in the age structure [27]. 

We prepared tables and figures to present a comparative description of the burden of total 

neoplasms and the 29 groups of cancer in Mexico for 2019 and for the trends from 1990 to 2019. All 

data are presented as point estimates with 95% uncertainty intervals (95% UI) produced by the GBD 

2019. 
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3. Results 

3.1. National and global burden of total neoplasms in 2019 and changes from 1990 to 2019 

In 2019, among the general population of Mexico, there were an estimated 5.53 million (95% UI, 

4.68 to 6.56 million) incident cases of total neoplasms (benign and malignant). From 1990 to 2019, the 

incidence of this group of diseases increased by 101.4%, and their national incidence rank passed 

from 12th to 10th highest among the 21 groups of the cause 2 level hierarchy of the GBD. Globally, 

neoplasms occupied the 12th highest incidence by 2019, with 305.1 million (258.6 to 364.6 million) 

new incident cases that corresponded to an increase of 57.0% with respect to 1990 (Supplementary 

Figure S1). 

In Mexico, the number of deaths attributed to total neoplasms increased 126.0% from 47,077 

(45,314 to 48,538) in 1990 to 106,421 (92,194 to 121,749) deaths in 2019. Nevertheless, despite this 

substantial increase during the period, in 2019, the national rank of causes of death showed that the 

rank of total neoplasms decreased from the second to the third position below cardiovascular 

diseases and diabetes and chronic kidney disease. In contrast, total neoplasms remained between 

1990 and 2019 as the second global cause of death, with 10.1 million deaths (9.4 to 10.7 million) in 

2019 that represented a 75.1% increase with respect to 1990 (Supplementary Figure S2). 

During 2019, there was an estimated 2.87 million DALYs counts (2.50 to 3.27 million) due to total 

neoplasms in Mexico, representing a 94.1% increase from 1990 to 2019. DALYs due to total neoplasms 

scaled from the 8th to the 3rd highest national rank, whereas at the global level, this group of diseases 

was ranked as the 2nd highest, with 251.4 million counts (235.7 to 265.7 million) in 2019 and an 

increase of 52.6% during the period (Supplementary Figure S3). 

3.2. National burden of disease due to 29 malignant neoplasms during 2019 

In Mexico, the 29 groups of malignant neoplasms mapped by the GBD caused an estimated 

222,060 new cases in 2019, which accounted for 4.0% of the incident cases of total neoplasms (Figure 

1a). According to their national incidence (thousand new cases, 95% CI), nonmelanoma skin cancer 

(41.3, 34.3 to 48.7), prostate cancer (27.1, 20.6 to 36.0), breast cancer (24.4, 19.9 to 29.9), colorectal cancer 

(17.5, 15.0 to 20.1), cervical cancer (12.2, 9.6 to 16.5), and stomach cancer (11.3, 9.8 to 13.0) were the 

top six ranked cancer groups in 2019 and contributed 60.2% of the total cases due to malignant 

neoplasm. In contrast, with incidence estimates ranging from 213 to 439 new cases, mesothelioma, 

other pharynx cancer, and nasopharyngeal cancer were the least incident groups of cancer in Mexico 

during 2019 (Figure 1b and Table 1). The age-standardized rate of incidence of these 29 malignant 

neoplasms varied substantially between 0.18 and 35.66 cases per 100,000 people, with nonmelanoma 

skin cancer and nasopharyngeal cancer having the highest and lowest rates, respectively 

(Supplementary Table S1). 
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Figure 1. Contribution of malignant neoplasms to the burden of total neoplasms in Mexico during 

2019 (a) and national ranking with percentage of annual change from 1990 to 2019 of the incident 

cases (b and c) and death counts (d and e) due to each of the 29 groups of cancer. 

Table 1. Total and sex-specific incidence and deaths by group of cancer in Mexico. 

Group of 

cancer 

Incidence (counts, 95% UI) Deaths (counts, 95% UI) 

Total Female Male Total Female Male 

Bladder cancer 
3,071 (2,633 

to 3,597) 

1,009 (835 to 

1,224) 

2,062 (1,672 to 

2,529) 

1,665 (1,417 to 

1,929) 

571 (473 to 

689) 

1,094 (896 to 

1,321) 

Brain and central 

nervous system 

cancer 

3,473 (2,515 

to 4,098) 

1,547 (958 to 

1,954) 

1,925 (1,355 to 

2,369) 

2,777 (2,034 to 

3,274) 

1,219 (754 to 

1,540) 

1,558 (1,099 to 

1,928) 

Breast cancer 
24,442 (19,918 

to 29,949) 

24,312 (19,777 

to 29,810) 

130 (104 to 

161) 

8,097 (6,718 to 

9,852) 

8,024 (6,649 to 

9,777) 
73 (60 to 90) 

Cervical cancer 
12,195 (9,656 

to 16,527) 

12,195 (9,656 

to 16,527) 
- 

6,104 (4,904 to 

8,120) 

6,104 (4,904 to 

8,120) 
- 

Colon and 

rectum cancer 
17,470 (15,042 

to 20,060) 

8,044 (6,598 

to 9,771) 

9,426 (7,750 to 

11,611) 

10,518 (9,036 

to 12,022) 

4,917 (4,101 to 

5,914) 

5,601 (4,599 to 

6,802) 

Esophageal 

cancer 
1,668 (1,417 

to 1,962) 

443 (367 to 

533) 

1,226 (990 to 

1,495) 

1,720 (1,456 to 

2,008) 

453 (375 to 

544) 

1,267 (1,018 to 

1,541) 

Gallbladder and 

biliary tract 

cancer 

3,109 (2,591 

to 4,180) 

2,139 (1,706 

to 3,137) 

970 (761 to 

1,226) 

2,910 (2,415 to 

3,865) 

2,005 (1,588 to 

2,960) 

905 (697 to 

1,150) 
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Hodgkin 

lymphoma 
1,383 (1,147 

to 1,769) 

572 (431 to 

862) 

811 (639 to 

1,053) 

632 (520 to 

806) 

252 (186 to 

366) 

381 (301 to 

483) 

Kidney cancer 
6,321 (5,374 

to 7,371) 

2,451 (2,032 

to 2,966) 

3,870 (3,069 to 

4,794) 

3,461 (2,918 to 

4,045) 

1,278 (1,057 to 

1,541) 

2,182 (1,704 to 

2,730) 

Larynx cancer 
1,493 (1,241 

to 1,789) 

216 (174 to 

297) 

1,277 (1,033 to 

1,562) 

1,118 (926 to 

1,333) 

162 (131 to 

223) 

957 (775 to 

1,159) 

Leukemia 
7,787 (6,810 

to 8,825) 

3,677 (3,103 

to 4,338) 

4,111 (3,469 to 

4,853) 

5,249 (4,603 to 

5,958) 

2,431 (2,049 to 

2,867) 

2,818 (2,351 to 

3,372) 

Lip and oral 

cavity cancer 
1,913 (1,648 

to 2,195) 

793 (654 to 

955) 

1,121 (908 to 

1,366) 

1,109 (958 to 

1,264) 

439 (366 to 

529) 

670 (552 to 

813) 

Liver cancer 
3,973 (3,436 

to 4,550) 

1,943 (1,611 

to 2,345) 

2,030 (1,661 to 

2,472) 

4,183 (3,606 to 

4,792) 

2,054 (1,705 to 

2,475) 

2,128 (1,731 to 

2,586) 

Malignant skin 

melanoma 
1,725 (1,296 

to 2,243) 

846 (516 to 

1,111) 

879 (543 to 

1,281) 

874 (618 to 

1,158) 

382 (224 to 

500) 

492 (305 to 

736) 

Mesothelioma 
439 (364 to 

517) 

146 (87 to 

186) 

294 (237 to 

362) 

353 (294 to 

415) 

115 (69 to 

146) 

238 (193 to 

289) 

Multiple 

myeloma 
1,873 (1,512 

to 2,206) 

892 (692 to 

1,100) 

981 (687 to 

1,252) 

1,444 (1,152 to 

1,714) 

664 (529 to 

820) 

780 (550 to 

1,001) 

Nasopharynx 

cancer 
213 (181 to 

251) 
62 (51 to 75) 

151 (121 to 

188) 

174 (146 to 

204) 
45 (37 to 55) 

129 (103 to 

158) 

Non-Hodgkin 

lymphoma 
5,069 (4,363 

to 5,862) 

2,202 (1,809 

to 2,702) 

2,867 (2,335 to 

3,487) 

3,399 (2,944 to 

3,876) 

1,521 (1,262 to 

1,841) 

1,878 (1,526 to 

2,290) 

Nonmelanoma 

skin cancer 
41,320 (34,279 

to 48,728) 

21,263 (17,507 

to 25,200) 

20,057 (16,717 

to 23,577) 

1,286 (1,093 to 

1,478) 

583 (482 to 

695) 

703 (567 to 

851) 

Other malignant 

neoplasms 
10,938 (9,495 

to 12,555) 

5,625 (4,695 

to 6,724) 

5,313 (4,325 to 

6,389) 

5,161 (4,415 to 

5,949) 

2,437 (1,997 to 

2,937) 

2,724 (2,195 to 

3,313) 

Other pharynx 

cancer 
332 (280 to 

392) 
89 (73 to 107) 

243 (194 to 

300) 

280 (235 to 

327) 
68 (57 to 82) 

212 (168 to 

258) 

Ovarian cancer 
5,341 (4,256 

to 6,599) 

5,341 (4,256 

to 6,599) 
- 

3,340 (2,688 to 

4,120) 

3,340 (2,688 to 

4,120) 
- 

Pancreatic 

cancer 
6,674 (5,744 

to 7,683) 

3,463 (2,848 

to 4,191) 

3,212 (2,579 to 

3,941) 

6,853 (5,866 to 

7,853) 

3,583 (2,973 to 

4,308) 

3,270 (2,649 to 

3,966) 

Prostate cancer 
27,097 (20,602 

to 36,017) 
- 

27,097 (20,602 

to 36,017) 

9,256 (7,077 to 

12,679) 
- 

9,256 (7,077 to 

12,679) 

Stomach cancer 
11,272 (9,786 

to 13,049) 

5,298 (4,393 

to 6,401) 

5,973 (4,926 to 

7,343) 

10,095 (8,688 

to 11,605) 

4,656 (3,860 to 

5,612) 

 

5,439 (4,465 to 

6,589) 

Testicular cancer 
3,495 (2,050 

to 4,892) 
- 

3,495 (2,050 to 

4,892) 

662 (520 to 

854) 
- 

662 (520 to 

854) 

Thyroid cancer 
3,534 (2,967 

to 4,174) 

2,589 (2,094 

to 3,163) 

945 (755 to 

1,168) 

944 (811 to 

1,089) 

636 (521 to 

768) 

309 (244 to 

381) 

Tracheal, 

bronchus, and 

lung cancer 

10,890 (9,400 

to 12,582) 

3,961 (3,271 

to 4,801) 

6,930 (5,682 to 

8,476) 

11,002 (9,425 

to 12,698) 

3,827 (3,121 to 

4,659) 

7,176 (5,881 to 

8,671) 

Uterine cancer 
3,550 (2,870 

to 4,333) 

3,550 (2,870 

to 4,333) 
- 

923 (760 to 

1,121) 

923 (760 to 

1,121) 
- 

As depicted in Figure 1a, 99.2% of the deaths caused by total neoplasms in the general 

population of Mexico in 2019 were due to the 29 groups of cancer (105,591 deaths). In total, 52.9% of 

the mortality attributed to these malignant neoplasms was caused by only six groups of cancer: lung 

(11,002 deaths, 10.4% of the total), colorectal (10,518, 9.9%), stomach (10,0`95, 9.6%), prostate (9,257, 

8.8%), breast (8,097, 7.7%), and pancreatic (6,853, 6.5%). Nationally, with values ranging between 174 
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and 353, mesothelioma, other pharynx cancer, and nasopharyngeal cancer caused the lowest number 

of deaths due to cancer in 2019 (Table 1 and Figure 1d). Additionally, lung cancer, colorectal cancer, 

stomach cancer, and prostate cancer had the highest age-standardized rates of death (range, 8.78 to 

9.74 per 100,000 people, Supplementary Table S1). 

As depicted in Figure 1a, 99.1% of the DALYs due to total neoplasms were attributed to the 29 

malignant neoplasms in Mexico during 2019. At the national level, the top six causes of DALYs due 

to cancer were colorectal cancer, breast cancer, lung cancer, stomach cancer, leukemia, and cervical 

cancer, which in conjunction contributed 50.47% of the total 2.84 million DALYs caused by this 

disease (Supplementary Figure S4). There was a contrasting pattern of DALYs counts 

(Supplementary Table S2) and age-standardized rates among the 29 groups of cancer (Supplementary 

Table S1). For instance, colorectal cancer (the top highest) caused an estimated 260.2 thousand (223.5 

to 299.5 thousand) DALYs counts with an age-standardized rate of 215.34 (185.07 to 247.20) DALYs 

per 100,000 persons. In contrast, the corresponding estimate for nasopharyngeal cancer (the lowest) 

was 5.2 thousand (4.3 to 6.1 thousand) counts, with a rate of 4.17 (3.51 to 4.91) DALYs per 100,000 

people. 

3.3. National trends of the crude incidence, mortality, and DALYs due to 29 malignant neoplasms from 1990 

to 2019 

According to Figure 1b, nonmelanoma skin cancer, breast cancer, stomach cancer, pancreatic 

cancer, mesothelioma, nasopharyngeal cancer, and other pharynx cancer remained in the same rank 

according to their incidence between 1990 and 2019 in Mexico. In addition, among the 13 cancer 

groups that showed an increase in their ranking during the period, prostate cancer, colorectal cancer, 

uterine cancer, and thyroid cancer showed the greatest number of advanced positions. In contrast, 

laryngeal cancer and Hodgkin lymphoma, gallbladder cancer, and brain cancer exhibited the greatest 

reduction in their rankings. Despite this differential pattern of change in the incidence rankings, it is 

worth mentioning that all 29 groups of cancer had a positive, though variable, percentage of annual 

change from 1990 to 2019 (Figure 1c). As summarized in Supplementary Table S3, during this period, 

the incident cases increased between 27% (-1 to 97) for cervical cancer and 436% (264 to 541) for 

melanoma. Other cancer groups with substantial increases were colorectal cancer, prostate cancer, 

uterine cancer, thyroid cancer, breast cancer, testicular cancer, and liver cancer (range 310% to 421%). 

Between 1990 and 2019, the national rankings of deaths caused by malignant neoplasms revealed 

that six cancer groups (lung, esophageal lip oral cavity, uterine, testicular, and nasopharynx) 

maintained the same position, while 13 cancer groups rose in rank (Figure 1d). Colorectal cancer 

showed the highest increase, moving from the 7th to the 2nd national rank during the period. On the 

other hand, 10 cancer groups experienced a decline in their rankings, with Hodgkin lymphoma, 

cervical cancer, leukemia, and brain cancer showing the most substantial reductions. All 29 groups 

of cancer had a positive percentage of annual change in their mortality from 1990 to 2019 (Figure 1e). 

With values ranging from 232% to 314%, liver cancer, colorectal cancer, melanoma, myeloma, kidney 

cancer, and ovarian cancer showed the top six highest increases in the deaths they caused 

(Supplementary Table S3). 

Regarding the temporal trends for DALYs, colorectal cancer and breast cancer increased from 

the 7th and 6th positions in 1990 to the top and second highest positions by 2019, whereas lung cancer 

and stomach cancer remained unchanged (Supplementary Figure S4a). In contrast, leukemia and 

cervical cancer, which were the two main causes of DALYs in 1990, decreased to the 5th and 6th 

positions by 2019, respectively. The DALYs ranks due to Hodgkin lymphoma and myeloma 

decreased substantially by ten and six positions during the period, respectively. Except for Hodgkin 

lymphoma, which showed a reduction in the percentage of change from 1990 to 2019, the remaining 

cancer groups increased their percentage of DALYs during the period (Supplementary Figure S4b). 

With percentages that varied between 205% and 289%, colorectal cancer, liver cancer, myeloma, 

melanoma, and ovarian cancer showed the highest increases in their DALYs caused by malignant 

neoplasms from 1990 to 2019 (Supplementary Table S3). 
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3.4. National cancer-specific trends from 1990 to 2019 of the age-standardized rates of incidence, mortality, 

and DALYs 

Among the three measures included in the study, their age-standardized rates (per 100,000) 

showed a contrasting pattern of change from 1990 to 2019 that varied across the 29 groups of cancer 

in Mexico (Supplementary Table S4). As shown in Supplementary Figure S5, 17/29 malignant 

neoplasms had a trend toward an increased age-standardized rate of incidence during the period, 

with testicular cancer (190.7%), melanoma (116.8%), and colorectal cancer (89.2%) showing the 

greatest increase in their rates. In contrast, cervical cancer (-47.9%), gallbladder cancer (-42.7%), 

laryngeal cancer (-37.6%), and lung cancer (-32.8%) were among the 13 groups of cancer that 

experienced the greatest reduction in their age-standardized rate of incidence per 100,000 people. 

Regarding the age-standardized rate of death, 16/29 cancer groups decreased over the period, 

though with a broad variability in their time series (Figure 2). Cervical cancer, laryngeal cancer, 

gallbladder cancer, Hodgkin lymphoma, stomach cancer, and lung cancer had the greatest reductions 

(range, -35.5% to -58.3%), whereas liver cancer (52.1%), melanoma (44.3%), and colorectal cancer 

(41.7%) showed a substantial increase in their age-standardized rate of death. With respect to DALYs, 

14 malignant neoplasms increased their age-standardized rate, including colorectal cancer, testicular 

cancer, liver cancer, and melanoma, with a percentage of change between 43.2% and 51.33%, whereas 

Hodgkin lymphoma (-46.1%), larynx cancer (-48.2%), and cervical cancer (-57.2%) had the greatest 

reductions in their rates (Supplementary Figure S6). 
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Figure 2. Cancer-specific trends from 1990 to 2019 of the age-standardized rate of death (per 100,000) 

in Mexico. 

To facilitate the interpretation of these complex patterns of results, Figure 3 summarizes the 

percentage of change in the age-standardized rates ordered from the cancer with the greatest increase 

to the cancer with the greatest decrease. As depicted in the figure, the percentage of change varied 

according to the measure and the specific group of cancer. 

 

Figure 3. Cancer-specific annual percentage of change from 1990 to 2019 of the age-standardized rates 

of incidence (a), death (b), and DALYs (c) per 100,000 people in Mexico. 

3.5. National burden of 29 groups of cancer by sex and age group in 2109 

In 2019, the age-specific distribution of the burden of disease due to cancer by sex in Mexico 

showed a distinctive pattern. While for both sexes, the crude incidence was lower in the early age 

groups (1-24 years), in females, there was a rapid increase in cancer incidence that started at 35-39 

years of age and concentrated the highest number of cases between 40 and 84 years of age, with a 

peak of 14,853 new cases in the 60-64 age group. In contrast, the increase in incident cases was more 

gradual in males and occurred at older ages, starting from 45-49 years of age and reaching a peak at 

70-74 years with 12,291 new cases (Figure 4a). Although a similar pattern was found in mortality, the 

highest number of deaths was reached in the 70-74 years group (5,999 deaths) for females, whereas 

deaths due to cancer caused the highest mortality (7,146 deaths) in the 75-79 years group in males 

(Figure 4b). With respect to DALYs, the age-specific distribution showed a slightly greater negative 

effect due to cancer on males at younger (1 to 24) and older (65 to >95) years of age, whereas the 

DALYs counts were higher in females from 30 to 64 years (Supplementary Figure S7a). 
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Figure 4. Sex- and age-specific distribution of the incident cases (a) and deaths (b) due to malignant 

neoplasms in Mexico during 2019, cancer-specific death counts (c) and age-standardized rate of death 

per 100,000 people by sex (d). 

To further explore the sex-specific differences for each of the 29 groups of cancer, the crude 

counts and the age-standardized rates per 100,000 people were compared (Table 1 and 

Supplementary Table S1). Regarding incidence, breast cancer (24,312 cases), nonmelanoma (21,263 

cases), and cervical cancer (12,195) led the incident cases in females, just as did prostate cancer, 

melanoma, and colorectal cancer in males (range, 9,426 to 27,097 cases (Supplementary Figure S8a). 

With an age-standardized rate of 52.3 (40.0 to 70.1) incident cases per 100,000 people, prostate cancer 

led the ranking in males, whereas breast cancer was the leading cause in females, with an estimated 

36.81 (30.02 to 45.01) cases per 100,000 people and a negligible rate in males (0.23, 0.19 to 0.29 cases; 

Supplementary Figure S8b). 

In Mexico, breast cancer caused an estimated 8,024 deaths in females during 2019, followed by 

cervical cancer and colorectal cancer in second and third place with 6,104 and 4,917 deaths, 

respectively. In males, prostate cancer led the number of deaths due to malignant neoplasms (9,256), 

followed by 7,176 and 5,601 deaths due to lung cancer and colorectal cancer, respectively (Figure 4c). 

In both sexes, the age-standardized rate of death varied broadly according to the type of cancer. In 

males, prostate cancer led the ranking with 19.4 (14.8 to 26.7) deaths per 100,000 people, whereas 

breast cancer had the highest rate of death among females (12.5, 10.3 to 15.2 deaths), and the 

remaining neoplasms varied between 0.07 to 9.53 and 0.1 to 13.8 deaths per 100,000 people in females 

and males, respectively (Figure 4d). In females, breast cancer caused the greatest number of DALYs 

(254,489 counts), with an age-standardized rate of 381.12 (315.67 to 464.64) per 100,000 people, while 

in males, with 161,552 DALYs and 319.46 (244.06 to 432.47) counts per 100,000 people, prostate cancer 

caused the highest burden (Supplementary Figure S7b,c). 

Finally, as judged by the rate of incidence (Supplementary Figure S9), deaths (Figure 5), and 

DALYs (Supplementary Figure S10) per 100,000 people, there was a contrasting pattern of the age-

specific burden between sexes that varied according to the type of cancer in Mexico during 2019. 

Overall, except for brain cancer, leukemia, Hodgkin lymphoma, and testicular cancer, most 

malignant neoplasms tend to cause the highest burden at older ages. Additionally, there were higher 

rates in males than in females in the 8-10 cancer groups (bladder, brain, esophageal, Hodgkin 

lymphoma, kidney, larynx, lip and oral cavity, mesothelioma, nasopharynx, other pharynx, and 

lung). 
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Figure 5. Age-specific rate of death (per 100,000 people) by sex for each group of cancers in Mexico 

during 2019. 

4. Discussion 

Cancer is a pathological condition characterized by a notable escalation in prevalence and 

fatality rates globally. The present circumstances can be attributed to two primary elements: the 

extension of life expectancy and the heightened exposure to risk factors, many of which are associated 

with socioeconomic progress [2]. Epidemiologically, it is important to describe the patterns of cancer 

incidence among several demographic cohorts, encompassing aspects such as diagnosis rates, 

mortality rates, mean age of diagnosis, and overall disease burden. This allows us to comprehend its 

impact on the population and create strategies to respond to the challenges it presents for society [28]. 

In the current study, we described the burden of cancer in Mexico using as epidemiological measures 

the incidence, mortality, and DALYs, all of which showed a substantial increase in Mexico from 1990 

to 2019. 

4.1. Cancer burden due to the 29 groups of malignant neoplasms 

Globally, total neoplasms were the second cause of death only below cardiovascular diseases in 

2019 among the general population. In contrast, the national rank indicated that total neoplasms 

ranked third, just below diabetes and chronic kidney disease and cardiovascular diseases, which 
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were the two first leading causes of death in Mexico during 2019. Even though the population from 

Mexico experienced a decline in the ranking of total neoplasms, which moved from second to third 

place from 1990 to 2019, the mortality due to total neoplasms increased by 126.05% between 1990 and 

2019, with 29 groups of malignant neoplasms fuelling this change. During the same period, lung 

cancer retained 1st place in mortality due to cancer, whereas colorectal cancer increased from 7th to 

2nd highest cause of death due to cancer, followed by stomach cancer, which moved from 2nd to 3rd. 

Prostate cancer, breast cancer, and pancreatic cancer followed the list of the top six causes of death 

due to cancer in Mexico during 2019. This pattern partially differs from the study conducted by 

Mohar-Betancourt et al. (2017) [18], which found that between 2000 and 2013, the six leading causes 

of mortality due to cancer were lung cancer, stomach cancer, liver cancer, prostate cancer, breast 

cancer, and cervical cancer [18]. 

The increase in mortality due to colorectal cancer has been confirmed by other works based on 

national databases from Mexico [29] and has also been documented at the global level [30,31]. 

Although the increase in mortality due to colorectal cancer is associated with a trend toward higher 

incidence, even at early onset (< 50 years of age) [32], the lack of national screening strategies in 

Mexico may further exacerbate such a trend for colorectal cancer because a great number of new 

incident cases are detected at advanced stages, thus resulting in higher mortality rates [29,33]. 

Furthermore, deficiencies in cancer mortality records and alterations in risk factors, including 

metabolic, behavioral, environmental, and occupational exposures, have been identified as potential 

contributing causes. 

In terms of incidence, our results showed that among the 29 groups of malignant neoplasms 

mapped by the GBD, nonmelanoma skin cancer, prostate cancer, breast cancer, colorectal cancer, 

cervical cancer, and stomach cancer were the top six ranked cancer groups in Mexico in 2019 [8]. This 

rise in cancer morbidity and mortality could be related to several behavioral and environmental risk 

factors, such as smoking, drinking, diet, and radiation exposure, as well as certain infections and 

hormonal imbalances [34]. In Mexico, the prevalence of risk factors such as alcohol and tobacco 

consumption is high [18,35]. Therefore, more studies are needed to unveil the pattern of association 

between cancer mortality and risk factors. 

4.2. Cancer burden by sex 

In the present study, although results are divided by sex, it is essential to mention that cancer 

affecting nonreproductive tissues exhibits a greater incidence and mortality rate in males, resulting 

in roughly double the mortality rate when compared to females [36]. Prostate cancer has been the 

most often diagnosed cancer in males, while breast cancer has been the most diagnosed disease in 

females. Based on the GBD data, it was observed that in 2017, the most prevalent form of cancer 

among women globally was nonmelanoma skin cancer, which was subsequently followed by breast 

cancer. In the year under consideration, it was observed that nonmelanoma skin cancer had the most 

significant impact on men, followed by tracheal, bronchus, lung, and prostate cancer [8]. 

The present study shows that in Mexico, by 2019, breast cancer became the most common cancer 

among females, surpassing nonmelanoma skin cancer, followed by cervical, colorectal, and stomach 

cancers. Among males, nonmelanoma skin cancer was overtaken by prostate cancer, followed by 

colorectal, tracheal, bronchus, and lung cancer. The reasons for the differences in cancer rates and 

outcomes between sexes are not fully understood, but recent studies suggest that genetic and 

environmental factors, and their complex interactions, may play a role. Biological sex significantly 

influences organismal development and physiology, affecting processes like cell signaling, 

metabolism, and immune responses [37–40]. Research indicates that X- and Y-linked tumor-

suppressor genes may have differing activity in males and females [41]. 

The excess risk of gallbladder and biliary tract cancer in females is likely due to the higher 

incidence of gallstones among women [42,43]. In this regard, the higher portion of the male excess in 

urinary bladder cancer can be attributed to factors like smoking and occupational exposures [44]the 

remarkable strength and consistency of the sex disparity, coupled with the moderate association with 

Preprints (www.preprints.org)  |  NOT PEER-REVIEWED  |  Posted: 23 November 2023                   doi:10.20944/preprints202311.1541.v1

https://doi.org/10.20944/preprints202311.1541.v1


 13 

 

smoking and the limited proportion of cases attributable to occupational exposures, suggest the 

involvement of as-yet-unidentified factors [45,46]. 

The enigmatic sex disparities in cancer incidence and mortality are unlikely to be solely 

explained by known environmental or genetic factors. Studies in various countries have found that 

female cancer patients tend to have better survival rates than men [47–49], in contrast to the Mexican 

population, where overall mortality was slightly higher in females than men. The incidence of cancer 

in males remains understudied despite the well-known disparity, possibly due to researchers 

assuming known causes explain the disparity. However, for cancers not linked to smoking, alcohol, 

and specific occupational exposures, the sex gap largely remains unexplained [45]. 

The incidence of thyroid cases is more than double in women than in men; this disparity has 

been seen in other countries [50]. Currently, there is no conclusive information on the biological 

causes of this difference [51]. The disparity could be partly explained by nonbiological factors, for 

example there is speculation that women may have more opportunities for incidental detection in 

clinical settings [50]. 

4.3. Cancer burden by age group 

As expected, a trend of higher incidence rates is observed at older ages for both sexes, this occurs 

because cancer arises due to mutations in cells and these mutations accumulate in tissues over time 

[52]. Higher mortality rates are also observed for both men and women at older ages. Other studies 

also show an acceleration of the mortality rate with [53]. The higher mortality rate among older 

people may respond to various factors such as comorbidities, less intense detection, and less 

likelihood of undergoing aggressive treatment [53]. 

While the study did not categorize age groups, based on global trends, it is evident that cancer 

incidence among children and teenagers is notably lower when compared to older populations [54]. 

Additionally, specific types of cancers disproportionately affect certain age cohorts. In this regard, 

leukemia and other cancers of the lymphatic system take the forefront as the primary contributors to 

cancer incidence among young individuals in the child and teenage age range [55]. In a study 

conducted by Gomez-Dantes [17] and colleagues, it was revealed that the combined category of 

leukemia and other malignant neoplasms played a significant role, contributing to nearly 70% of the 

overall cancer burden of the Mexican population within this younger age group. Furthermore, the 

present study indicates a noteworthy shift in the prevalence of leukemia over time and a decline in 

its ranking, moving from the fifth position in 1990 to the ninth position in 2019. This shift in the 

ranking of leukemia underscores the evolving landscape of cancer epidemiology, indicating potential 

changes in risk factors, diagnostic capabilities, or treatment modalities over the years [56]. Despite 

the decrease in the ranking of leukemia, its historical prominence highlights the critical importance 

of ongoing research, early detection, and effective treatment strategies, especially for pediatric and 

adolescent populations. Understanding these trends in cancer incidence is instrumental in tailoring 

healthcare interventions and resource allocation to address the specific needs of children and 

teenagers facing these unique health challenges [57]. 

Conversely, in recent decades, Latin America has witnessed a notable rise in life expectancy, 

leading to a subsequent phenomenon of population aging [58]. The observed rise in incidence and 

mortality rates in Mexico since 1990 can be partially attributed to the aging population, which is 

anticipated to result in a higher number of individuals being diagnosed with cancer and experiencing 

cancer-related fatalities. A study conducted by Foster et al., 2010 shows that advanced age can deter 

oncologists from choosing intensive cancer therapy, even if patients are highly functional and lack 

comorbidities. Consequently, this group could have a worse prognosis and be undertreated, adding 

to the mortality rate [59]. 
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4.4. Relevant cancer groups 

4.4.1. Lung cancer 

Among cancers of the respiratory system, lung cancer is the leading cause of death out of 

malignant neoplasms; however, its occurrence in Mexico has declined since 1990. The role of tobacco 

smoke in the development of lung cancer is widely recognized, as it is a significant contributing 

factor. According to Zhang et al. (2021) [60], it is estimated that tobacco smoke is responsible for 

approximately 90% of lung cancer cases in men and 78% in women. The incidence of tobacco 

consumption in Mexico has experienced a decline over the past few decades, particularly among the 

male population [10]. The implementation of public initiatives, such as the enactment of the general 

tobacco control law in 2008 and the ratification of the World Health Organization’s Framework 

Convention on Tobacco Control in 2004, has played a significant role in reducing tobacco usage [61]. 

The implementation of these rules in Mexico led to a notable decline in daily cigarette consumption 

among the general population, with a fall from 13.5% to 7.7% between 2002 and 2009. However, since 

then, there has been no significant change in the prevalence of daily tobacco consumption until the 

present time [62]. The primary objective of Mexican healthcare systems is to effectively address the 

issue of tobacco consumption by implementing advertising campaigns and initiatives to raise public 

awareness, particularly concerning lung cancer. This is achieved through the implementation of 

policies such as the reform of Mexico’s General Law for Tobacco Control, which mandates the 

creation of smoke-free environments in all enclosed public spaces and workplaces, along with a 

complete prohibition on the advertising, promotion, and sponsorship of tobacco products [6,62,63]. 

4.4.2. Gastrointestinal tract cancer 

Of cancers of the gastrointestinal tract, colorectal cancer has a higher incidence, which has 

increased in recent years at the national level. This fact coincides with the global trend since, from 

1990 to 2019, the global incidence of colorectal cancer has increased more than double [64]. Like 

Mexico, other low- and middle-income countries are experiencing an increase in incident cases of 

colorectal cancer. In contrast, in developed countries, there have been trends of decrease or 

stabilization [65]. It is possible that these trends are influenced by an increase in the prevalence of 

risk factors associated with diet and lifestyle (e.g., physical inactivity and obesity) [64]. In this regard, 

obesity and physical inactivity are two factors strongly associated with colorectal cancer [66,67] and 

are increasing nationally. Currently, 17% of the population is physically inactive [68], and more than 

70% is overweight or obese [35]. These factors are modifiable, so there is the potential to prevent these 

cases. The fact that this cancer is one of the cancers with the highest incidence and mortality should 

place it as a priority within the design of the country’s public policies, which should focus on 

improving access to screening tests and early detection, which would help to reduce the number of 

cases and deaths. 

4.4.3. Genitourinary system cancer 

One of the most relevant tumors of the genitourinary system is prostate cancer, which holds the 

second highest position in terms of incidence. There is a prevailing tendency indicating a rise in the 

incidence of this ailment. Nevertheless, within the Latin American and Caribbean regions, Mexico 

exhibits a relatively low incidence rate, surpassing only Argentina, Honduras, Ecuador, and Bolivia 

[69]. 

Another cancer of the genitourinary system with relevance in our country is testicular cancer, 

whose national incidence differs from that observed for the rest of the world. In Mexico, studies on 

the epidemiology and risk factors for this cancer type are lacking. This highlights the necessity for 

more studies in testicular cancer epidemiology to implement public policies, which could reduce the 

burden of this disease that presents a high number of DALYs when globally compared. Although the 

global incidence rate has increased, the mortality rate has improved [70]; unfortunately, in this 

regard, Mexico has one of the highest mortality rates [71] 
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4.4.4. Gynecological cancers 

In the realm of gynecological cancers, breast and cervical cancer are the most frequently 

diagnosed. Over the past three decades, breast cancer has remained in the same position as the 3rd 

most prevalent malignant neoplasm, and by 2019, it represented 7.67% of total deaths, ranking in the 

fifth position, with a slight increase over the period. This increase can be attributed to numerous 

factors, such as changes in diet, physical activity, reproductive choices, and detection at a more 

advanced stage [72–75]. In Mexico, the prevalence of obesity continues to increase regardless of 

socioeconomic level, region, or locality, and numerous studies have found that obesity is a significant 

risk factor for developing this neoplasia [72,76–78]. A study found that women who followed the 

“World Cancer Research Fund” and the “American Institute of Cancer Research” recommendations 

regarding weight control had a 3-fold lower risk of developing breast cancer [79]; meanwhile, 

Alarcon-Rojas showed that the Mexican population has a positive association between obesity and 

breast cancer [80]. Lower-income populations have a greater burden of breast cancer, but it affects 

women of all ages and income levels [14]. To assess this health challenge, in 2002, the Ministry of 

Health extended and expanded official health regulations and legislation concerning the 

management of breast cancer through a technical directive (Norma Oficial Mexicana) [81]. 

The incidence of cervical cancer in Mexico has decreased significantly in recent years, thanks to 

successful campaigns aimed at combating human papillomavirus (HPV), such as the “HPV: 

Vaccination: Toward the elimination of Cervical Cancer in the Americas”. Chronic infection by 

oncogenic subtypes of HPV causes most cervical cancer cases; for instance, approximately 90% of 

cervical cancer cases occur in low- and middle-income countries where the absence of HPV 

vaccination and screening programs is evident [82]. In 2012, Mexico launched a vaccination program 

for girls aged 11 years, which has since expanded to include boys as well. The program aims to reduce 

the overall burden of cervical cancer and other diseases caused by HPV [83]. Approximately 80% of 

11-year-old girls in Mexico were covered by these vaccination programs. However, in recent years, 

there has been a drastic decrease in coverage, from 11.22% in 2020 to 0.45% in 2021. This decline is 

mainly because health efforts were focused on managing the COVID-19 pandemic [13]. 

5. Conclusions 

In summary, it can be concluded that cancer remains a significant public health issue in Mexico, 

characterized by rising incidence and mortality rates. While these statistical trends do not apply 

directly to an individual patient, they play a pivotal role in helping governments, policymakers, 

health professionals, and researchers because they help understand the effect of cancer on the 

population. These trends allow them to create strategies to reduce the cancer burden and to control 

and treat cancer. The rising cancer burden in Mexico highlights the necessity for continuing efforts to 

address the underlying risk factors and improve access to screening tests, treatment, and patient care. 

However, with the right strategies and investments, it is possible to reduce the impact of cancer on 

the health of the Mexican population and improve the outcomes for people affected by this disease. 
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