
ORIGINAL ARTICLES

THE DISTRIBUTION AND EVOLUTION OF INDICA-
TORS OF HOSPITAL MORBIDITY AND MORTALITY FOR 

THYROID CANCER IN BRAZIL 

A B S T R A C T

Introduction: Thyroid cancer is the most common endocrine neoplasm, representing approximately 1% 
of all malignant tumors in western countries. It is three times more common in women than in men. Aims: 
To analyze the changes in the rates of hospital morbidity and mortality from thyroid cancer in Brazil 
during the period from 2000 to 2012. Methods: This is an ecological study, with data from the Brazilian 
Health Information Systems. Data regarding hospital morbidity and mortality from thyroid cancer (CID 
10 C73) were collected as well as variables such as schooling, ethnicity and age group. Results: This study 
identifi ed 39,191 hospitalizations for thyroid cancer and 6,914 deaths from the same cause in the period 
investigated, with the occurrence and deaths much higher in women. Furthermore, the number of cases 
is also greater in subjects with incomplete basic schooling, and among individuals aged between 40-49 
years. Discussion: The fi ndings are supported by other studies, although some of the characteristics of 
the patients have never been evaluated previously. Conclusion: Over the 13 year period assessed, 
there was an increase in the rates of hospital morbidity and mortality from thyroid cancer for both 
men and women in Brazil. More research on this subject is needed as well as health policies to increase 
awareness of the population about thyroid cancer and improve access to health services.
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Thyroid Cancer (TC) is the most common cancer in 
the endocrine system, accounting for approximately 
1% of all malignant tumors in western countries. 
Among the human cancer types, thyroid cancer has 
the highest growing incidence rate in women, and 
second highest incidence rate among man1. Despite 
being the most common endocrine system ailment, it 
is still considered a rare tumor in most parts of the 
world2 and is three times more common in women3.

Malignant thyroid tumors are classified according 
to histological type and can be arranged as 
differentiated (papillary, follicular - including so-
called Hurthle cell carcinoma and medullary) and 
undifferentiated (or anaplastic)4,5. The biological 
development of TC can vary, ranging from low 
potential to high potential forms, extremely 
aggressive and lethal6, 7. Differentiated carcinomas 
are responsible for 90% of cases of thyroid cancer, 
and when diagnosed early they are curable. In such 
cases, there is a good prognosis and long survival 
rates, similar to people who never had cancer, in 
more than 80% of cases8. However, anaplastic cases 
are highly lethal. It is estimated that there is a global 
survival rate of 95% for papillary carcinomas, 77% 
for follicular carcinomas as 85% for medullary 
carcinomas with negative lymph nodes, however, 
only 40% for carcinomas with ganglion invasion 
(positive lymph nodes)9.

The GLOBACAN project10 estimated 141,013 new 
cases of TC in the world and 35,573 deaths in 2002. 
The standardized incidence of TC was 5.5 new cases 
per 100,000 women in developed regions and 2.6 
in developing areas (Africa and South America). 
Concerning the mortality, there were 0.5 deaths per 
100.000 women in the developed regions and 0.8 
in developing regions. On the other hand, among 
men, the mortality rate was the same in both regions 
(0.4/100,000)9.

The risk factors for TC include exposure to ionizing 
radiation11, obesity12, altered levels of iodine in the 
diet13, history of benign thyroid disease, such as 
benign nodules and goiter, adenomas14, the use of 
birth control pills, hormone replacement therapy and 
reproductive factors15. There are two hypotheses to 
account for the changing incidences, the first is that 

INTRODUCTION

METHODS

This is an epidemiological study with an ecological 
design using aggregated data. The unit of analysis is 
the set of cases with respect to space and time17. The 
secondary data used in the research were collected 
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this increase in incidence is the result of the expanded 
use of diagnostic practices, such as ultrasound and 
fine needle biopsy and the other is that there is an 
association with a number of risk factors, including 
age, gender, ethnicity and geographical location16.

A study conducted in Brazil identified and estimated 
6,066 new cases of thyroid cancer in 2006, including 
1,065 male cases and 5,001 female cases. For 
both, there was an increase in these rates with age, 
especially over 30 years. The incidence rates were 
also higher in women16. Another study carried out 
in Brazil identified lower mortality among young 
adults, with no gender difference. However, among 
mature adults and the elderly there was an increased 
mortality, significantly higher in females, with more 
than 70% of the deaths occurring in elderly (60 
years or more), regardless of gender8.

Access to information on the incidence of cancer is 
essential to define the role of the risk factors and set 
priorities in prevention, planning, and administration 
of health services. However, this information is rarely 
available at national or regional level16.

In view of the shortage of recent information about 
the incidence and mortality of thyroid cancer in 
Brazil, it is necessary to further study and describe 
the changes in the indicators of morbidity and 
mortality. An analysis of the associations between 
cancer and risk factors can improve cancer diagnosis 
and prognostics, as well as reorient policies about 
preventive measures. Thus, the aim of this article 
is to analyze the changes in and geographical 
distribution of the indicators hospital morbidity and 
mortality from thyroid cancer in Brazil from 2000 to 
2012, according to gender and age group.
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at the Health Information Systems, including DATASUS 
- Department of Informatics of the Brazilian Unified 
Health System (SUS in the Brazilian Portuguese 
acronym) and INCA - National Cancer Institute (in 
the Brazilian Portuguese acronym), which are a set of 
integrated and articulated components designed to 
obtain, select and transform data into information18. 

This project collected data on hospital morbidity and 
mortality from thyroid cancer (CID 10 C73), using 
the Hospital Cancer Registry (RHC), and data from 
the Brazilian Institute of Geography and Statistics 
and Mortality Information System (SIM). The RHC 
collects and stores data generated at cancer health 
services19. SIM is a system created by DATASUS for 
obtaining regular data on mortality in the country20.

The variables examined in the study were age, gender, 
ethnicity, geographic distribution, education, family 
history of cancer, personal history of alcohol use and 
smoking. The indicators of morbidity and mortality 
were compared to these variables in the period 
from 2000 to 2012. The analysis of the changes 
and distribution of the cancer was performed using 
line graphs and tables with data, which allowed the 
comparison of this information and characterization 
of cases in relation to indicators over 13 years in Brazil.

The first step was the collection and tabulation of 
data in information system platforms DATASUS and 
INCA. The first data collected were the relative 
mortality rates for each year in Brazil and in each 
of the regions broken down by gender. These data 
were exported from the atlas of cancer provided 
by DATASUS and then were exported to Microsoft 
Office Excel 2007 platform, where the graphics and 
tables were made. Hospital morbidity data and 
variables were collected from the RHC provided 
by INCA, and then exported to Microsoft Office 
Excel 2007 and organized into charts and tables.

The calculation of the mortality rate was done 
automatically by the INCA data platform. The 
hospital morbidity rate was calculated dividing the 
number of hospitalizations by the total population. 
The result was multiplied by 100,000, and rates 
were presented according to gender and region. 
In both cases, missing values were ignored.

The data used in this project are in the public domain, 
they were collected, organized and provided 

by the Brazilian government in aggregated and 
anonymized datasets. Thus, access to the data 
maintains the privacy of individuals. The analysis 
of secondary data is widely diffused in health 
research18 and its use does not require approval from 
the Committee of Ethics in Research in Humans (CEP).

This study identified 39,191 hospitalizations for 
thyroid cancer and 6,914 deaths from thyroid cancer 
in Brazil during the period from 2000 to 2012. 

Table 1 shows details regarding the thyroid cancer 
cases. With respect to schooling, most thyroid cancer 
cases occur in individuals with incomplete Elementary 
schooling (22%), followed by people who finished 
High School (19%), those who had been to university 
(12%) and Elementary complete (11%), however, 
the largest number recorded are the cases with no 
information (31%). With regard to ethnicity, most 
cases were found to be among individuals of white 
ethnicity (31%), followed by mixed (28%) and only 
2% are reported as black. Once again, there was a 
high percentage of records with missing information 
(39%).

According to the table 1, a quarter of thyroid cancer 
cases is of people aged between 40-49 years 
(24%). In addition, 21% of the cases were aged 
50-59 years and 20%, 30-39 years. There was a 
small number of cases in the 60-69 group and 20-
29 years, 13% and 12% respectively. 

With respect to a history of consumption of alcohol 
and tobacco consumption, both variables had a 
similar percentage, 31% of individuals had never 
used any of these substances and only 5% claimed 
to be regular consumers of alcohol and 6% of 
tobacco. In both cases, there was a high percentage 
of cases without information, 62% (24,389 cases) 
for the consumption of alcohol and 61% (23,977 
cases) for tobacco consumption.

Seventeen percent of cases have no history of cancer 
in the family and 10% have a history of any type 
of cancer in the family. There were many cases with 
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missing information for this variable, 73% (28,456) of cases had no information.

Table 1. Characteristics of thyroid cancer hospitalizations in Brazil, 2000 to 2012. 

      INDIVIDUAL CHARACTERISTICS                                   INDIVIDUAL HISTORICAL DATA
                                          n             %                                                              n            %

Education    
Elementary complete     4366       11%
Elementary incomplete     8701       22%
High School                  7270       19%
Graduate                  4822       12%
Undergraduate                    238         1%
None                               1744         4%
Without Information   12050       31%
   
Ethnicity  
Asian Brazilians                    159      0.4%
Black                                 803         2%
Caucasians                11980       31%
Indigenous                      61      0.2%
Mixed                             10913       28%
Without Information   15275       39%
   
Age Group  
00-09                                   87      0.2%
10-19                               1076      2.7%
20-29                               4509       12%
30-39                               7894       20%
40-49                               9378       24%
50-59                               8326       21%
60-69                               4996       13%
70-79                               2347         6%
80 +                                 571         1%
Without Information           7    0.02%

Alcohol consumption history    
Ex-consumer                                 208           1%
Never                                          12335         31%
Yes                                            1969           5%
Does not apply                                 290           1%
Without Information                24389         62%
   
History of smoking   
Ex-consumer                                 473           1%
Never                                          11964         31%
Yes                                            2487           6%
Does not apply                                 290           1%
Without Information                23977         61%
   
Family history of Cancer  
No                                            6623         17%
Yes                                            4112         10%
Without Information                28456         73%

With respect to the types of thyroid cancer, we found that 41.8% (16,386) of the cases are follicular, while 
51.07% (20,015) are papillary. A small percentage of the cases are medullary (2.34%) and anaplastic 
(1.39%). There was a small number of cases that were mixed medullary and papillary or follicular (0.01% 
and 0.03%, respectively). On the other hand, there are cases with no classification or with unavailable data 
(3.35%) (see Table 2).

Table 2. Histological characteristics of thyroid cancer hospitalizations in Brazil, 2000 to 2012. 

     Histological types                                                  n                          %

Follicular                                                                               16386                          41.81%
Papillary                                                                               20015                          51.07%
Medullary                                                                      917                            2.34%
Anaplastic/Undifferentiated                                            544                            1.39%
Mixed Medullary + Papillary                                                4                            0.01%
Mixed Medullary + Folicullar                                              11                            0.03%
Others (sclerosing, trabecular, not specified)                               102                            0.26%
Undefined classification/Not available data                             1212                            3.09%

In Graph 1, it is possible to notice that there was a sharp growth in the number of hospital admissions in the year 
2010 (384%), with a steeper drop in the years 2011 and 2012.

We found a large discrepancy between genders, with a higher rate among females. The female hospital 



Graph 1. Hospital Morbidity rate from thyroid cancer by gender in Brazil between 2000 and 2012.

150

Brazilian Journal of Medicine and Human Health. 2016 Dez4(4):146-155

morbidity rate was 4 times higher than the male rate in the year 2000 (0.90 and 0.22 hospitalizations every 
100,000 inhabitants, respectively). This was 5 times higher in the year 2010 (4.57 and 0.90/100,000, 
respectively), the year with the highest hospital morbidity in both genders.

According to Graph 2, a moderate and steady growth of hospital morbidity between 2000 and 2007 can be 
seen. During this period, the Southeast region had the highest rates, while the other regions varied. From 2008, 
the Northeast and Southeast regions showed a sharp increase in the hospital morbidity rate. In the year 2009 
and 2010 in addition to these, there was a significant increase in hospital morbidity in the South region, there 
was a moderate increase in the Midwest region and a decrease in hospital morbidity in the North region. 

From the year 2011 there was a sudden drop in the rate of hospital morbidity in all regions except the South, 
where rates continued to increase in the years 2011 and 2012 (see Graph 2).  

Graph 2. Hospital Morbidity rate from thyroid cancer by region of Brazil between 2000 and 2012.
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There was an increase in the average mortality rate of 35% over the studied period (see Graph 3). Among 
females, the average mortality rate was 0.39 deaths/100,000 inhabitants, higher than in males, with 0.19 
deaths per 100,000 inhabitants. Despite this difference in the mortality rates, both show similar growth.

Graph 3. Thyroid cancer Mortality rate by gender in Brazil between 2000 and 2012.

From Graph 4 it is possible to observe that, despite the fluctuations in mortality rates over the 13 years, the 
regions that showed the highest rates in 2000 continued to be the highest in 2012. 

The Southern region was the region that continued to have the highest mortality rate over the years studied, 
showing an average rate of 0.37 deaths every 100,000 inhabitants. This was followed by the Southeast and 
Midwest with 0.29 deaths every 100,000 inhabitants. These two regions feature a linearity on the values of 
rates over the 13 years, although in the Midwest region there was a moderate variation in rates when tested 
year after year.

The Northeast region has a high intermediate mortality rate, with an average of 0.26 deaths every 100,000 
inhabitants and it was the region with the highest variation in this ratio over the 13 years. There was also an 
increase in mortality in the North region but it was the region with the lowest rates; an average of 0.18 deaths 
for every 100,000 inhabitants (see Graph 4). 

Graph 4. Thyroid cancer Mortality rate by region of Brazil between 2000 and 2012.
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DISCUSSION

In this study, we found a high rate of hospital 
morbidity from thyroid cancer between 2000 and 
2012. Curiously, the hospital morbidity rate reported 
in this study, which identified 0.55 cases for men and 
2.64 for women per 100,000 inhabitants, was lower 
than the estimate for 200616, with an expected 1.34 
male cases and 6.3 female cases (per 100,000 
inhabitants).

The highest hospital morbidity and mortality rates 
among women corroborate the literature, as we 
found incidence and mortality rates especially 
higher in women9,16.

Furthermore, we found that the majority of the 
thyroid cancer cases in Brazil are follicular or 
papillary (corresponding to approximately 93% of 
the cases). This is also in line the literature, which 
reported that 94% of the types of TC are either 
papillary or follicular7,8.

To our knowledge, this is the first study to report 
hospital morbidity and mortality rates by region. 
However, a study in the United States21 also found 
a difference in the rates of morbidity and mortality 
for thyroid cancer among the regions of the country.

Specifically for mortality, this study showed an 
increase in the rates, with an average of 0.19 cases 
per 100,000 male inhabitants and 0.39 female 
cases. These findings are different from previous 
investigations, which reported a fall in mortality in 
both genders between 1980 and 20108.

Findings regarding education, consumption of alcohol 
and tobacco and family history of cancer are not 
entirely clear as most of these variables had a large 
number of missing data. Although other studies also 
identified a connection between the thyroid cancer 
and education22, ethnicity26,27, history of consumption 
of drink and tobacco25, they remain controversial, 
because the mechanisms linking these factors to the 
onset of the disease remain unknown. The family 
history of cancer was reported in another study, 
however, the results were not statistically significant22 
and without any prognostic value26.

Two important aspects can explain the increased 

rate of hospital morbidity. One is the improvement 
in the reporting of chronic diseases27 and access 
to health services in Brazil28. Another is changing 
lifestyle and nutritional habits, increasing exposure 
to risk factors such as exposure to ionizing radiation, 
reduced intake of iodine13, and possibly excess 
iodine intake29. Furthermore, obesity can contribute 
to the increase in cases of cancer, especially in 
women23.

Increased hospital morbidity from 2008 can be 
explained by the dissemination of diagnostic 
practices, which is supported by other research, 
moreover, another analysis showed that exposure to 
radiation to the head and neck, a personal history 
of cancer in the thyroid associated with other risk 
factors such as age, ethnicity, lifestyle, can lead to 
an increased chance of cancer onset9.

Regarding mortality, improvement in reporting 
of cases can also explain the increase in this rate. 
Another factor that potentially contributes to the 
increase in deaths is the possible lack of quality in 
health care, which can lead to delays in diagnosis 
and access to early treatment, leading to increased 
mortality.

A possible explanation for the high mortality rate in 
the South region is a result of the region’s population, 
which is mostly European. The incidence of thyroid 
cancer in European countries has increased8, and 
as noted, most of the cases occur in Caucasians. 
However, in the same study, mortality in these 
countries is decreasing8 while in Brazil it is growing. 
This can probably be explained by the differences in 
health care between European countries and Brazil. 

Moreover, the lifestyle of the population in the south 
of Brazil, contribute to this increase. Another factor 
is the human development index of the southern 
region, with consequent possible better access to 
health services, a factor that may be associated with 
more thyroid cancer diagnoses22.

The opposite can explain the mortality rate in the 
North, as the region has a predominantly indigenous 
population who account for only 0.2% of cases. 

The predominance of the age group of 40-49 years 
in cases of thyroid cancer may be explained by the 
relationship between lifestyle habits, high BMI and 
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excessive production of thyroid hormones. During 
the reproductive period, there is an increase in 
reproductive hormones, that may increase levels of 
TSH (thyroid stimulating hormone), which can lead 
to a thyroid hyperplasia, possibly cancer29. Through 
animal studies, it has been observed that chronic 
stimulation of the thyroid by increasing the TSH is 
associated with increasing frequency of thyroid 
cancer15,30.

This study has some limitations, such as the use of 
secondary data and its dependence on public domain 
databases, leading to a possible underestimation or 
even overestimation of the reported rates.  Data in 
This limitation made it impossible to collect data on 
incidence, as these data of thyroid cancer are not 
available in DATASUS and in RHC are from hospital 
admissions, which could lead to another bias, because 
an individual can be hospitalized more than once 
during the year. 

Another limitation is the high number of records 
without further information. This demonstrates, a 
flaw in the filing of medical records, questionnaires 
and/or death certificates, or the export of data 
to the platforms. The lack of such data undermines 
the study because the concrete analysis of certain 
variables important for epidemiological surveys is 
not possible.

Despite these limitations, this study allows us to 
analyze the evolution of thyroid cancer in Brazil, 
and adds to the literature by comparing the regions 
and evaluates the characteristics of cases of thyroid 
cancer. If these findings are associated with more 
studies, they may help to establish the causes 
underlying the increase in cases and deaths from TC 
to support the development and implementation of 
more effective preventive measures.

CONCLUSION

From the results obtained in this study we can 
conclude that over the 13 years assessed, there was 
an increase in thyroid cancer morbidity and mortality 
in Brazil, with occurrence and deaths especially 
higher in females. The hospital morbidity rate for 

thyroid cancer has grown steadily. The mortality 
rate was constant during this period, especially in 
the Southern region where the highest rates can be 
found and in the North which has the lowest rates. 

More research is needed regarding the role of risk 
factors in the appearance of thyroid cancer because 
the mechanisms underlying this association remain 
unknown. In addition, the implementation of health 
policies to minimize the risk of thyroid cancer and 
increase access to health care is needed in order to 
reduce the rates of hospital morbidity and mortality 
from TC. These policies should also include improving 
the quality of the secondary data to produce better 
epidemiological data which is so essential for the 
analysis of the health scenario and its determinants.
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