
C a n c e r  i n  T e x a s
Te x a s  C a n c e r  R e g i s t r y  2 011



The Texas Department of State Health Services (DSHS) and Cancer Prevention and Research  
Institute (CPRIT) work collaboratively in support of the Texas Cancer Registry (TCR) and the  
fight against cancer.

RECOGNITION OF FUNDING SOURCES

Maintaining a statewide cancer registry that meets both National Program of Cancer Registries  
and Centers for Disease Control and Prevention (CDC) high quality data standards and North 
American Association of Central Cancer Registries (NAACCR) gold certification is accomplished 
through collaborative funding efforts.

In 2005, the Texas Legislature provided additional funding for the Texas Cancer Registry (TCR) to 
achieve and maintain national high quality data standards and certification. With this new funding, 
the TCR attained both CDC high quality data standards and gold certification from NAACCR  
for the first time in 2005. These standards have been maintained through funding from the Texas  
Department of State Health Services, the Higher Education Coordinating Board, and now  
through the Cancer Prevention and Research Institute of Texas.

The TCR also acknowledges the CDC for its financial support under Cooperative Agreement  
#U58/DP000824-05. The contents of this report are solely the responsibility of the authors and  
do not necessarily represent the official views of the CDC.

Requested Citation:
Risser DR, Bowcock CL, Miller EA, Williams MA, Magid R, Garcia R. Cancer in Texas, 2011. 
Austin, TX: Texas Cancer Registry, Texas Department of State Health Services; Cancer Prevention 
Research Institute of Texas, 2011.

Report Designed by Henry Pinter.

A SPECIAL THANKS FOR THE DEDICATION AND HARD WORK  
OF THE CANCER REGISTRARS AND OTHERS RESPONSIBLE  

FOR DATA COLLECTION ACROSS TEXAS.



1

TABLE OF CONTENTS

About the Texas Cancer Registry ...................................................................................................................................... 2

About the Cancer Prevention and Research Institute of Texas .............................................................................. 3

Use of TCR Data ....................................................................................................................................................................... 3

Accessing Texas Cancer Data ............................................................................................................................................. 6

Cancer in Texas ........................................................................................................................................................................ 7

Expected New Cancer Cases and Deaths ...................................................................................................................... 8

Estimated Number of Texans Living with Cancer ....................................................................................................... 9

Trends in Texas Cancer Incidence and Mortality ...................................................................................................... 10

Racial and Ethnic Variation in Cancer Rates ............................................................................................................... 11

Cancer Survival ..................................................................................................................................................................... 14

Childhood and Adolescent Cancer in Texas .............................................................................................................. 16

Tobacco and Cancer ........................................................................................................................................................... 20

Technical Notes .................................................................................................................................................................... 22

References .............................................................................................................................................................................. 25



About the Texas Cancer Registry

The Texas Cancer Registry of the Department of State Health Services is the primary source of 
cancer data in Texas and is the 4th largest cancer registry in the nation. TCR data are one way in 
which local, state, and national public health officials, as well as other stakeholders, measure the 
Texas cancer burden in the fight against cancer. The TCR also plays a significant role in measuring 
the burden nationwide. 

TCR data are an integral part of public health, supporting many of the ten essential services of public 
health (http://www.cdc.gov/nphpsp/essentialServices.html). The data can be used to determine those 
at highest risk of developing cancer, target communities for prevention and control interventions, 
identify and address cancer disparities, and evaluate whether prevention, screening, and treatment 
efforts are making a difference. TCR data also contribute significantly to clinical, epidemiologic, and 
health services research and investigations. Importantly, TCR data also directly support activities 
related to Proposition 15 and the Cancer Prevention and Research Institute of Texas. 

The TCR was legislatively mandated in 1979 and statewide data have been collected since 1995. 
Data are collected from over 500 hospitals, cancer treatment centers, ambulatory surgery centers, 
and pathology laboratories located throughout the state, as well as from other state registries. 
The TCR currently meets the National Program of Cancer Registries, Centers for Disease Control 
and Prevention (CDC) high quality data standards and is Gold Certified by the North American 
Association of Central Cancer Registries (NAACCR). In 2010, the TCR was one of ten registries 
nationwide selected by the CDC as a specialized registry in the Enhancing Cancer Registries for 
Comparative Effectiveness Research (CER) project. 

The TCR receives approximately 250,000 reports of cancer annually. Included in these are more 
than 20,000 reports of cancer from out-of-state residents, distributed throughout the U.S., who are 
seeking care in Texas. The TCR sends these reports to their residing state cancer registry, providing a 
significant contribution to the overall national cancer surveillance system. 

The TCR collects information such as the types of cancers that occur, their locations within the 
body, the extent of cancer at the time of diagnosis (disease stage), the kinds of first course treatment 
that patients receive, length of survival, and patient characteristics. The ultimate goal and purpose of 
the TCR is to collect the highest quality cancer data that will contribute towards cancer prevention 
and control, improving diagnosis, treatment, survival, and quality of life for cancer patients. 
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About the Cancer Prevention and Research Institute of Texas

Texas voters overwhelmingly approved a constitutional amendment in 2007 establishing the Cancer 
Prevention and Research Institute of Texas (CPRIT) and authorizing the state to issue $3 billion 
in bonds to fund groundbreaking cancer research and prevention programs and services in Texas. 
CPRIT’s goal is to expedite innovation and commercialization in the area of cancer research and 
to enhance access to evidence-based prevention programs and services throughout the State. Under 
the guidance of its governing body, the Oversight Committee, CPRIT accepts applications and 
awards grants for a wide variety of cancer-related research and for the delivery of cancer prevention 
programs and services by public and private entities located in Texas. All CPRIT-funded research is 
conducted in-state by Texas-based scientists, and reflects CPRIT’s mission to attract and expand the 
State’s research capabilities and create high quality new jobs in Texas.

Use of TCR Data – A Sample of Studies and Projects 

The TCR has provided data to support numerous studies that impact cancer knowledge in Texas 
and the nation. As of February, 2011, TCR data was supporting 38 active studies. In addition, 
there have been at least 500 peer-reviewed papers published that have included data from the TCR. 
The TCR also plays an important role in cancer research conducted in Texas by directly supporting 
studies and projects applying for and funded by CPRIT. 

The following are a sample of studies and publications. For a more complete list of studies and 
publications in which TCR participated, please visit our website: http://www. dshs.state.tx.us/tcr/, 
and click on the “How Texas Cancer Data Are Being Used” link. For a complete listing of studies 
funded by CPRIT, please visit: http://www.cprit.state.tx.us/funded-grants.

Par ticipation in National Studies 

HIV/AIDS Cancer Match Study
Flight Attendants Health Study
The Transplant Cancer Match Study
World Trade Center Health Registry
Black Women’s Health Study
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NIH-AARP Diet and Health Study
Health Professionals Follow-Up Study
Brain Tumor Epidemiology Consortium
Nurses’ Health Study



CPRIT Funded Studies using TCR Data

Title Program Director Summary 

Breast Cancer Screening  Keith Argenbright, MD BSPAN will provide breast cancer screening 
and Patient Navigation  and follow-up to underserved women in 
(BSPAN)  North Texas.

Comparative Effectiveness James Goodwin, MD CERCIT is a multi-institutional effort that 
Research on Cancer in   will provide the infrastructure to conduct 
Texas (CERCIT)  comparative effectiveness research on cancer 
   care in Texas. 
     
Texas Breast Cancer  Charles Begley, PhD This multi-institutional study will examine 
Screening, Early Detection  if women who receive services through the  
and Treatment Program   Breast and Cervical Cancer Services program
   from DSHS have better outcomes than women
   with similar demographic characteristics who
   did not receive services from the program.

Sample Publications 

Copeland G, Lake A, Firth R, Wohler B, Wu XC, Stroup A, Russell C, Kimberley B, Niu X,  
Schymura M, Hofferkamp J, Kohler B (eds). Cancer in North America: 2004–2008. Volume One: 
Combined Cancer Incidence for the United States and Canada. Springfield IL: North American  
Association of the Central Cancer Registries, Inc. May 2011.

American Cancer Society. Cancer Facts & Figures 2011. Atlanta: American Cancer Society, 2011.

Philips BU, Gong G, Hargrave KA, Belasco E, Lyford CP. Correlation of the ratio of metastatic to 
non-metastatic cancer cases with degree of socioeconomic deprivation among Texas counties. 
International Journal of Health Geographics, 2011; 10:12. 

White A, Coker AL, Du XL, Eggleston KS, Williams M. Racial/ethnic disparities in survival 
among men diagnosed with prostate cancer in Texas. Cancer, 2011; 117:1080-1088.

Greenlee RT, Goodman MT, Lynch CF, Platz CE, Havener LA, Howe HL. The occurrence of rare 
cancers in U.S. adults, 1995-2004. Public Health Reports, 2010;125:28-43.
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Schonfeld SJ, Pee D, Greenlee RT, Hartge P, Lacey JV Jr, Park Y, Schatzkin A, Visvanathan K,  
Pfeiffer RM. Effect of changing breast cancer incidence rates on the calibration of the Gail 
model. J. Clin Oncol, 2010; 28(14):2411-2417.

Carozza SE, Puumula SE, Chow EJ, Fox EE, Horel S, Johnson KJ, McLaughlin CC, Reynolds P, 
Von Behren J, Mueller BA, Spector LG. Parental education as an indicator of socioeconomic 
status and risk of childhood cancers. British Journal of Cancer, 2010;103:136-142.

Sprehe MR, Barahamani N, Cao Y, Want T, Forman MR, Bondy M, Okcu MF. Comparison  
of birth weight corrected for gestational age and birth weight alone in prediction of  
development of childhood leukemia and central nervous system tumors. Pediatr. Blood  
Cancer, 2010; 54(2):242-249.

Ognjanovic S, Carozza SE, Chow EJ, Fox EE, Horel S, McLaughlin CC, Mueller BA, Puumala S, 
Reynolds P, Von Behren J, and Spector L. Birth characteristics and the risk of childhood  
rhabdomyosarcoma based on histologic subtype. British Journal of Cancer, 2010; 102:227-231.

Highfield L, Reynolds T, Bray PG, Peranteau J. Spatial patterns of breast cancer incidence  
and uninsured women of mammography screening age. SER Abstracts, American Journal of  
Epidemiology, 2010;171(Suppl):S1-S157.
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Accessing Texas Cancer Data

The Texas Cancer Registry has made significant efforts to make data available and accessible to 
anyone with an interest in Texas cancer data. The TCR web page provides cancer incidence, 
mortality, and survival data, fact sheets, and various reports on cancer in Texas. A web query 
tool is also available for individuals to quickly obtain cancer rates and counts for various levels 
of geography in Texas, such as county and metropolitan statistical areas (MSAs).

Texas Cancer Registry Statistical Data Web Page 
http://www.dshs.state.tx.us/tcr/data.shtm 

Texas Cancer Registry Web Query Tool 
Available on the TCR website or access directly at http://www.cancer-rates.info/tx/

Data Available for Research 
TCR data are also used for various research purposes. Learn how to request a specialized data file 
or how to conduct a data linkage from the following web address: http://www.dshs.state.tx.us/tcr/
researchers.shtm#datasets 

Alternatively, researchers may request the TCR’s Limited-Use Dataset, which includes data on 
all cancers diagnosed in Texas residents with all identifying information removed. Information is 
available at: http://www.dshs.state.tx.us/tcr/limited-use-data.shtm 

For questions or other data-related assistance, contact the TCR at: 
512-458-7523 / 1-800-252-8059 (toll-free) or CancerData@dshs.state.tx.us 
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Cancer in Texas

Cancer is the second leading cause of death in Texas and the nation (Figure 1).1  It is the leading 
cause of death for persons younger than 85 years and is expected to surpass heart disease as the 
overall leading cause of death within this decade.  It is estimated that 1 in 2 men and 1 in 3 women 
will be diagnosed with cancer in his or her lifetime.2  Cancer is also one of the most costly illnesses 
in the United States. The National Institutes of Health estimated the overall costs of cancer in the 
United States for 2008 at $228.1 billion.3  In Texas alone, costs in 2010 were estimated to be 
$25.3 billion.4

Figure 1:  Leading Causes of Death in Texas Residents, 2008 
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Expected New Cancer Cases and Deaths for Leading Cancer Sites, 2011

In 2011, it is estimated that there will be 107,111 Texans newly diagnosed with cancer and 38,586 
will die of the disease. More than 31,000 new cases will be for female breast cancer and male prostate 
cancer combined. It is expected that there will be almost 11,000 lung cancer deaths, which will 
account for more than a quarter of all cancer deaths (Tables 1 and 2).

Table 1. Expected Number of New Cancer Cases and Deaths in Texas, Females, 2011

New Cases Deaths

Breast 15,562 31% Lung 4,354 25% 
Lung 6,044 12% Breast 2,839 16% 
Colorectal 4,765 10% Colorectal 1,646 9% 
Corpus & Uterus, NOS 2,367 5% Pancreas 1,042 6% 
Non-Hodgkins’ Lymphoma 1,954 4% Ovary 936 5% 
Melanoma 1,800 4% Leukemia 619 4% 
Thyroid 1,741 3% Non-Hodgkins’ Lymphoma 601 3% 
Kidney & Renal Pelvis 1,537 3% Liver & Intrahepatic Bile Duct 511 3% 
Ovary 1,534 3% Corpus & Uterus, NOS 465 3% 
Leukemia 1,263 3% Brain 429 2% 
All Others 11,245 22% All Others  4,217 24% 
All Sites Combined 49,812 100% All Sites Combined 17,659 100% 

Table 2. Expected Number of New Cancer Cases and Deaths in Texas, Males, 2011

New Cases Deaths

Prostate 16,093 28% Lung 6,287 30% 
Lung 8,506 15% Colorectal 2,061 10% 
Colorectal 5,791 10% Prostate 1,798 9% 
Urinary Bladder 2,769 5% Liver & Intrahepatic Bile Duct 1,164 6% 
Melanoma 2,612 5% Pancreas 1,151 6% 
Kidney & Renal Pelvis 2,455 4% Leukemia 835 4% 
Non-Hodgkins’ Lymphoma 2,326 4% Non-Hodgkins’ Lymphoma 748 4% 
Oral Cavity & Pharynx 1,748 3% Esophagus 702 3% 
Leukemia 1,685 3% Kidney & Renal Pelvis 670 3% 
Liver & Intrahepatic Bile Duct 1,465 3% Urinary Bladder 599 3% 
All Others  11,517 20% All Others 4,912 22% 
All Sites Combined 57,299 100% All Sites Combined 20,927 100% 
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Estimated Number of Texans Living with Cancer

With more people being diagnosed with cancer, improvements in treatment, and cancers being caught 
earlier, there are increasing numbers of cancer survivors. Additionally, the number of people living with 
cancer will continue to increase as the population grows and ages. Using methods from the National Cancer 
Institute, the TCR calculated limited-duration prevalence, which estimates the number of people living on a 
specified date (January 1, 2008) who had a cancer diagnosis in the past 10 years (January 1, 1998 – December 
31, 2007). This estimate is lower than calculating complete prevalence (anyone alive who was ever diagnosed 
with cancer), however, enough years of data are not yet available to calculate complete prevalence with TCR 
data. The cancer sites with the highest prevalence in Texas are prostate, breast, and colorectal cancers (Table 3).

Table 3. Estimated Number of Texans Living on January 1, 2008 With a Prior Diagnosis of Cancer 
in the Past 10 Years

Site Total Males Females

All Sites Combined 457,076 229,440 227,636
Bladder 18,603 14,121 4,482
Brain 4,664 2,512 2,152
Breast 96,052 559 95,493
Cervix 6,615 0 6,615
Colorectal 42,743 21,710 21,033
Esophagus 1,498 1,155 343
Eye & Orbit 1,138 610 528
Gallbladder 438 95 343
Hodgkins’ Disease 4,733 2,513 2,220
Kaposi’s Sarcoma 1,060 1,001 59
Kidney & Renal Pelvis 13,001 7,842 5,159
Larynx 3,161 2,565 596
Leukemia 11,071 6,355 4,716
    Acute Lymphocytic Leukemia 2,643 1,496 1,147
Liver & Intrahepatic Bile Duct 2,182 1,560 622
Lung & Bronchus 16,987 7,919 9,068
Melanoma 25,083 13,138 11,945
Mesothelioma 245 155 90
Myeloma 3,774 2,084 1,690
Non-Hodgkins’ Lymphoma 19,660 10,286 9,374
Oral Cavity & Pharynx 9,388 6,344 3,044
Ovary 5,841 0 5,841
Pancreas 1,949 968 981
Prostate 106,045 106,045 0
Small Intestine 1,564 816 748
Stomach 3,568 2,063 1,505
Testis 5,553 5,553 0
Thyroid 15,904 3,398 12,506
Uterus and NOS 17,265 0 17,265
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Trends in Texas Cancer Incidence and Mortality

Cancer incidence refers to the occurrence of a new case of cancer (diagnosed for the first time), and 
cancer mortality to a death from cancer. Rates are calculated by dividing the number of new cancer 
cases or deaths during a specified time period (typically 1, 5, or 10 years) by the appropriate population 
at risk, for example county or state populations. Because the demographics of populations in different 
areas can vary considerably, and cancer rates differ by population characteristics, especially by age, 
rates are adjusted for age to make estimates comparable between groups and geographic areas. 

Figures 2 and 3 present trends in cancer incidence and mortality rates, and trends in the numbers 
of new cancer cases and deaths in recent years. While both cancer incidence and cancer mortality 
rates have been declining in recent years, both the numbers of new cancer cases and the numbers 
of cancer deaths each year are increasing. This finding can be explained by the increasing size and 
aging of the Texas population. Although there are more people diagnosed with cancer in Texas 
(numerator), the proportion of cases compared to the population (denominator) is decreasing. 

Figure 2. Trends in the Total Number of New Cancer Cases and Incidence Rates in Texas, 1995–2007*

*Incidence trend data are only presented through 2007 because the most recent year of data underestimates the number 

of cancer cases more than prior years, due to delays in reporting. Average annual rates are less affected by the delays.
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Figure 3. Trends in the Total Number of Cancer Deaths and Mortality Rates in Texas, 1995–2008

Racial and Ethnic Variation in Cancer Rates

Cancer incidence and mortality rates vary greatly by race and ethnicity. The differences vary by  
cancer type and can be a result of many factors, including differences in risk factors, access to care, 
and appropriate treatment. In Texas, the highest overall cancer incidence and mortality rates are 
found among blacks, followed by non-Hispanic whites. The lowest overall cancer incidence and 
mortality rates are found among Asian/Pacific Islanders. Incidence and mortality rates by race,  
ethnicity and sex are presented below comparing Texas to the National Cancer Institute’s (NCI)  
Surveillance Epidemiology and End Results (SEER) program and the U.S., respectively (Figures 4 - 7).

The greatest disparities are found among males, where black males have an incidence rate 1.2 times 
higher and a mortality rate 1.4 times higher than non-Hispanic whites. Conversely, Hispanic and 
Asian/Pacific Islander males have incidence rates 1.3 and 2.2 times lower, respectively, and mortality 
rates 1.4 and 2.0 times lower, respectively, than non-Hispanic whites. 

In comparison to NCI’s SEER data, overall cancer incidence rates in Texas appear lower. However, 
differences exist by race and ethnicity. Non-Hispanic whites and Asian/Pacific Islanders in Texas 
have lower cancer incidence rates compared to SEER, while black males and Hispanics in Texas  
have higher rates than SEER (Figures 4 - 5). The patterns are similar for cancer mortality rates  
(Figures 6 - 7).
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Figure 4. Age-Adjusted Cancer Incidence Rates Among Females, Texas and SEER, by Race/Ethnicity,  
2004–2008

Figure 5. Age-Adjusted Cancer Incidence Rates Among Males, Texas and SEER, by Race/Ethnicity,  
2004–2008
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Figure 6. Age-Adjusted Cancer Mortality Rates Among Females, Texas (2004-2008) and U.S.  
(2003-2007), by Race/Ethnicity

Figure 7. Age-Adjusted Cancer Mortality Rates Among Males, Texas (2004-2008) and U.S.  
(2003-2007), by Race/Ethnicity
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Cancer Survival

On page 9 we showed the estimated cancer prevalence, or numbers of persons living with cancer, at 
one point in time. Cancer survival is presented as a rate or percentage of all the persons diagnosed 
with cancer during a particular time period that survive for at least a specific number of years after 
diagnosis, in this case 5 years. For different sites of cancer, Table 4 shows the 5-year survival. These 
survival rates range from 96.5% for prostate cancer to 8.4% for pancreatic cancer.

Table 4. Five-Year Relative Cancer Survival Rates in Texans Diagnosed 1995 – 2008

Cancer Site 5-year Survival

All Sites 62.7%

Prostate 96.5%
Thyroid 96.4%
Testis 93.9%
Breast 86.2%
Melanoma 84.8%
Hodgkins’ Disease 81.6%
Corpus & Uterus, NOS 80.6%
Urinary Bladder 76.1%
Cervix Uteri 69.7%
Kidney & Renal Pelvis 67.0%
Non-Hodgkins’ Lymphoma 64.2%
Soft Tissue Including Heart 63.7%
Colorectal 62.5%
Larynx 60.1%
Oral Cavity & Pharynx 57.9%
Leukemia 55.6%
Ovary 47.5%
Brain & Other Nervous System 40.7%
Myeloma 39.5%
Stomach 25.0%
Gallbladder & Other Biliary 19.4%
Esophagus 16.7%
Lung & Bronchus 15.7%
Liver & Intrahepatic Bile Duct 13.3%
Pancreas 8.4%
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Typically, the earlier a cancer is diagnosed, the greater chance of long-term survival. Survival by stage 
at diagnosis is presented below, with stage categorized into localized, regional spread, and distant 
(metastatic) spread. Figure 8 demonstrates the importance of detecting cancer early. Except for lung 
and bladder cancer, the five-year survival rates for cancers diagnosed at the localized stage were close 
to 90% or higher. However, the survival rates for cancers diagnosed at late stage ranged from 4% - 
32%. Survival from lung cancer remains poor and fewer than 50% of patients diagnosed with early 
stage lung cancer survive past five years. The distribution of selected cancers by stage at diagnosis is 
presented in Table 5.

Figure 8. Five-Year Cancer Survival for Selected Cancer Sites by Stage at Diagnosis (Age 20+),  
Texas, 1999-2008

Table 5. Distribution of Cancer Stage at Diagnosis for Selected Cancer Sites, Texas, 2004 – 2008

Localized (%) Regional (%) Distant (%) Unknown (%)
Prostate 73.8 8.9 3.7 13.6
Female Breast 55.5 31.7 6.0 6.8
Lung 17.3 21.7 46.7 14.3
Colorectal 37.8 33.2 18.9 10.1
Bladder 66.9 11.5 6.8 14.8
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Childhood and Adolescent Cancer in Texas

Each year approximately 1,200 Texas children are diagnosed with cancer and approximately 200 
children die from the disease. The types of childhood cancers diagnosed substantially differ by age 
and are often examined separately for children aged 0-14 years and adolescents aged 15-19 years. 

Childhood Cancer

Among Texas children (0-14 years), leukemia is the most commonly occurring cancer group 
(Figure 9), comprising 36% of all childhood malignancies. Cancers of the central nervous system, 
involving the brain or spinal cord, are the second most commonly diagnosed, constituting 21% 
of all childhood cancers in Texas. The average number of cases per year and rates are presented for 
each International Classification of Childhood Cancer (ICCC) group in Table 6.

Figure 9. Distribution of Cancer Types Among Texas Children Aged 0–14 Years, 2004–2008
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Table 6. Average Number of Cases per Year and Average Annual Rates* of Childhood Cancer 
(0 – 14 Years), Texas, 2004 – 2008

Average Number of Rate per
International Classification of Childhood Cancer (ICCC Group) Cases per Year 1,000,000*

All ICCC Groups Combined 905 162.4
I - Leukemias, myeloproliferative & myelodysplastic diseases 321 57.1
II - Lymphomas and reticuloendothelial neoplasms 94 17.5
III - CNS and misc intracranial and intraspinal neoplasms 187 33.8
IV - Neuroblastoma and other peripheral nervous cell tumors 58 9.8
V - Retinoblastoma 23 3.8
VI - Renal tumors 41 7.1
VII - Hepatic tumors 15 2.5
VIII - Malignant bone tumors 39 7.6
IX - Soft tissue and other extraosseous sarcomas 55 10.0
X - Germ cell & trophoblastic tumors & neoplasms of gonads 32 5.9
XI - Other malignant epithelial neoplasms and melanomas 35 6.7
XII - Other and unspecified malignant neoplasms 4 0.7
* Because childhood cancer is a rare event, childhood cancer rates are usually given as rates per 1,000,000, rather than rates per  
   100,000, as are other cancer sites. Changing the base of the rate makes for more meaningful rates for comparison purposes.

Adolescent Cancer

Among Texas adolescents (15-19 years) (Figure10), the leading cancer group is lymphoma, primarily 
Hodgkins’ disease and non-Hodgkins’ lymphoma, accounting for 19% of all cancers in this age group. 
The lymphomas are followed by leukemias (17%) and germ cell tumors, which are primarily gonadal (15%). 
The average number of cases per year and rates per million are presented for each ICCC group in Table 7.

Figure 10. Distribution of Cancer Types Among Texas Adolescents Aged 15–19 years, 2004–2008
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Table 7. Average Number of Cases per Year and Average Annual Rates* of Adolescent Cancer 
(15 – 19 Years), Texas, 2004 – 2008

Average Number of Rate per
International Classification of Childhood Cancer (ICCC Group) Cases per Year 1,000,000*

All ICCC Groups Combined 379 219.5
I - Leukemias, myeloproliferative & myelodysplastic diseases 63 36.7
II - Lymphomas and reticuloendothelial neoplasms 74 42.7
III - CNS and misc intracranial and intraspinal neoplasms 42 24.1
IV - Neuroblastoma and other peripheral nervous cell tumors 1 0.8
V - Retinoblastoma 0 0
VI - Renal tumors 5 2.8
VII - Hepatic tumors 2 1.4
VIII - Malignant bone tumors 25 14.6
IX - Soft tissue and other extraosseous sarcomas 29 16.9
X - Germ cell & trophoblastic tumors & neoplasms of gonads 55 32.1
XI - Other malignant epithelial neoplasms and melanomas 79 45.6
XII - Other and unspecified malignant neoplasms 3 1.9

* Because childhood cancer is a rare event, childhood cancer rates are usually given as rates per 1,000,000, rather than rates per  
   100,000, as are other cancer sites. Changing the base of the rate makes for more meaningful rates for comparison purposes.

Trends in overall childhood and adolescent cancers (aged 0–19 years) indicate that since 1995,  
the annual percent change (APC) of incidence rates has gone up 1.2% per year while mortality  
rates have gone down 1.2% (Figure 11). It is unclear why incidence rates are increasing; however, 
improvements in treatment account for the observed decrease in mortality.5
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Figure 11. Trends in Childhood Cancer Using Three-Year Moving Average Incidence and Mortality Rates 
(0 – 14 Years), Texas,1995-2008
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Tobacco and Cancer

Almost one-third of all cancer deaths are related to tobacco and tobacco accounts for almost 90% 
of deaths from lung cancer.2 In 2008 there were 12,557 Texans newly diagnosed with lung cancer 
and 9,624 deaths. The highest mortality rates from lung cancer were found in black males, with 
rates approximately 30% higher than white males, who have the next highest rate (Figure 12). 

Figure 12. Lung Cancer Mortality Rates by Sex and Race/Ethnicity, Texas, 2004-2008

Lung cancer mortality rates in Texas have been declining, but the decline is driven primarily by the 
decrease in mortality in males. Rates have only recently begun to decline among females (Figure 13).
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Figure 13. Trends in Lung Cancer Mortality Rates by Sex, Texas, 1995-2008
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Technical Notes

Sources of Data 

The primary sources of case reporting in the Texas Cancer Registry include Texas hospitals and 
cancer treatment centers. Additional sources include outpatient clinics, free-standing pathology labs, 
and other state central cancer registries when Texas residents are diagnosed or treated out of state. 
Cancer mortality data were extracted from electronic files provided by the DSHS, Center for Health 
Statistics, that contain demographic and cause of death information from Texas death certificates. 

Classification by Anatomic Site 

Cancer incidence data are classified by primary anatomic site and histologic type, based on the 
International Classification of Diseases for Oncology (ICD-O-3), third edition.6 Site recode groups 
for classifying types of cancer were recoded using SeerPrep version 2.4.5 software, and these recodes 
are shown at: http://seer.cancer.gov/siterecode/icdo3_d01272003, obtained 9/15/2006. Cancer 
incidence data for children and adolescents (ages 0–19) are classified under a different system that is 
categorized primarily by histology (cell type) rather than by anatomic site.7 This classification is also 
provided on the SEER website: (http://seer.cancer.gov/iccc/iccc3_ext.html). 

For cancer mortality, the TCR classifies anatomic site according to the SEER Cause of Death 
Recode (http:// seer.cancer.gov/codrecode/1969+_d09172004/index.html). For statistical 
reporting of cancer mortality data, SEER has defined major site groups based on the ICD version 
10.8 These site groups are defined consistently across time to facilitate reporting of long term trends, 
with earlier versions of ICD used for deaths prior to 1999. The use of these cancer site groupings 
follows national cancer standards, and allows Texas cancer data to be compared directly with 
national and other state data. 

Classification by Race/Ethnicity

Race and ethnicity information for cancer cases is based primarily on information contained in 
the patient’s medical record. This information may be supplied directly by the patient, may be 
determined by admissions staff or other medical personnel, and/or can be based on last name, 
race or ethnicity of parents, birthplace, or maiden name. The reporting of race or ethnicity may 
be influenced by the race and ethnic distribution of the local population, by local interpretation 
of data collection guidelines, and other factors. It is possible that some differences in race and 
ethnic-specific rates reflect biases of classification rather than true differences in risk.
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The race and ethnicity of each cancer patient is classified according to the categories defined in  
the North American Association of Central Cancer Registries (NAACCR) Standards for Cancer 
Registries Volume II: Data Standards and Data Dictionary.9 Classification of Hispanics for  
incidence data is based on NAACCR Hispanic Identification Algorithm (NHIA). The race groups 
used in this report for generating incidence and mortality rates include the following categories:  
non-Hispanic white, black, Hispanic, Asian/Pacific Islander, and American Indian/Alaskan Native. 
The Hispanic designation can be of any race, but in 2004-2008, 96.2 percent of Hispanics in Texas 
diagnosed with cancer were of the white race. Unless persons of unknown race are coded as Hispanic, 
(only 0.8% of Hispanics were of unknown race) they are not included in any of the race or ethnic 
categories, but are still included in the total for All Races. Therefore, the four categories provided  
in this report (non-Hispanic white, black, Hispanic, Asian/Pacific Islander) will not sum to the total 
for All Races. 

Mortality data are provided by these same categories, but the Hispanic designation is based on the 
death certificate’s Hispanic origin question, which is answered by the informant. The informant may 
be next of kin, friend, funeral director, attending physician, medical examiner, justice of the peace, 
or other source. The above classification methods are consistent with methods used by other states 
and national organizations.
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Age-adjusted Rates 

Average annual cancer incidence and mortality rates were age-adjusted using the direct method,  
and 19 age groups up to age 85+. Age-adjustment enables the direct comparison of incidence or 
mortality rates by eliminating the effect of differences in the age-distributions between various  
comparison populations. Direct standardization weights the age-specific rates for a given sex, race, 
ethnicity, or geographic area by the age distribution of the standard population. The 2000 United 
States standard population was used as the standard for all calculations.

Trends in Age-adjusted Rates 

Changes in cancer incidence and mortality over time can be shown by trend line graphs. For this 
report we examined trends in both cancer incidence and mortality (1995–2008). In Figure 11 these 
trends are shown using three-year moving averages of the rates. Moving averages are used because 
they have the advantage of increasing the stability of the rates (by using average annual rates) with a 
minimal loss of information (since the time periods are only incremented by single years). This not 
only increases stability but it shows a smoother trend line. This is particularly useful for rates based 
on small numbers of cases, such as childhood cancer.

The APC (annual percent change) is calculated by fitting a linear regression to the natural logarithm 
of the annual rates forming a trend line, using the calendar year as a predictor variable (formula: 
ln(r) = m(year) + b). From the slope of the regression line, m, APC is calculated as APC = 100*(em – 1). 
The APC values are given in this report as the percent increase or decrease per year.

Expected Numbers of Cases and Deaths

Estimated cases are calculated by applying 2003-2007 Texas age-, sex-, and race/ethnic-specific can-
cer incidence rates to the corresponding 2011 Texas population. California incidence rates were used 
for melanoma, breast and prostate cancers. California rates were used because of similarity between 
California and Texas populations and more complete California Cancer Registry case ascertainment 
for these cancer sites. Estimated numbers of deaths were calculated by applying 2006-2007 Texas 
age-, sex-, and race/ethnic-specific mortality rates to the corresponding 2011 Texas population.
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