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Executive Summary  

 

 
Cancer is the second leading cause of death among Montana residents, afte r diseases of 

the circulatory system such as heart disease and stroke.  Four sites -- prostate, lung and 

bronchus, female breast, and colon and rectum -- accounted for 58% of all reported 

cancers in Montana in the interval 2003 -2007.   

 

Montana's cancer burden is lower than that of the United States as a whole for all sites 

combined and for many individual sites.  However, more can be done to further reduce the 

cancer burden in Montana.  

 

 The single greatest cancer prevention measure that can be implemented is smoking 

prevention or cessation.  

 

V More than 85% of cases of cancer of the lung and bronchus are attributable to 

cigarette smoking and exposure to second-hand smoke.  These cancers, 

accounting for 15% of all newly diagnosed cases in Montana, are therefor e 

almost entirely preventable.  

 

V Cigarette smoking also increases the risk of cancers of the sinuses, mouth, 

throat, liver, pancreas, stomach, kidneys, bladder, colon and rectum, and 

cervix.   

 

V One third of all cancer deaths in Montana are caused by cigaret tes.  

 

 Screening for breast, cervical, and colorectal cancer saves lives, either by finding 

cancer at an early stage when it is most treatable, or by finding and treating 

precancerous lesions so they do not progress to cancer. 

 

V Invasive cervical cancer has been almost eliminated by the widespread use of 

screening.   

 

V Approximately 80% of colorectal cancer could be prevented by colonoscopic 

screening that can find and remove polyps and other precancerous growths.  

 

V More than 95% of women whose breast cancer is diagnosed at the local stage 

survive for five or more years after diagnosis, compared to fewer than 25% of 

women whose cancer is diagnosed at the distant stage.   
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Confidentiality of Cancer Information  
 

Confidentiality is of vital importance to the Montana Central Tumor Registry.  The privacy 

of patients a nd reporting hospitals, laboratories, and physicians is strictly maintained.  

Confidentiality is an issue of increasing concern to cancer registries.  Montana state 

statutes, federal laws, and the policies of the Montana Central Tumor Registry prohibit the  

release of any individually identifiable information to third parties.  

 

Montana cancer data are published only in statistically summarized form so that individual 

patients, hospitals, or physicians cannot be identified or re -identified through linkage to  

other data sources.  To protect privacy, and to insure reliable statistical estimates, the 

Montana Central Tumor Registry suppresses rates and counts if there are fewer than five 

cases or if the relative standard error around an estimated rate is greater than 25% of the 

estimate.  In general, this means that county -level and race -specific data are unavailable, 

apart from All Sites Combined.  More detailed data may be requested by county health 

departments and health care organizations.  

 

The Montana Central Tumor Registry has recently formed a Data Use Review Committee to 

act on requests for data sets and make recommendations on data use.  The goal of this 

committee is to make Montana cancer data available for public health activities and 

research while prot ecting the confidentiality of individual data.  Data sharing policies and 

procedures for requesting data sets can be found at www.cancer.mt.gov  under the link to 

the Cancer Surveillance and Epidemiology Program.    

 

To further protect confidential information, the Montana Central Tumor Registry is 

increasingly receiving data in electronic formats.  Electronic files can be submitted 

through the State of Montana File Transfer Service, which is protected under a Secure  

Socket Layer and meets national and state standards for electronic data transfer using AES 

encryption and is approved by National Institutes of Standards and Technology (NIST) for 

FIPS 140-2 level 2 uses.  The Montana Central Tumor Registry fax is also electronically 

secure.  Any fax received is automatically saved to a secure server and not printed on a 

fax machine.  

 

 

http://www.cancer.mt.gov/
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Introduction  
 

Cancer is a general term for cells that grow out of control, no longer perform their n ormal 

functions, and invade other tissues.  The Montana Central Tumor Registry collects data on 

all cancers diagnosed in patients who are residents of Montana or residents of other states 

who are diagnosed or treated for cancer in Montana.  

 

Cancer was the second leading cause of death in Montana from 2003 through 2007, after 

diseases of the circulatory system such as heart disease and stroke.  A total of 27,612 

tumor cases were reported to the Montana Central Tumor Registry in this interval, 

including invasive and in-situ cancers, benign tumors, and tumors of uncertain behavior.  

Invasive tumors accounted for 23,414 cases (85%); carcinoma in-situ accounted for 3,658 

cases (13%).  Cancers were reported for 44 primary anatomical sites and in 918 cases the 

origin (primary site) of the cancer was unknown or not clearly defined.  

 

Four sites (prostate, lung and bronchus, female breast, and colon and rectum) accounted 

for 58% of all incident cancers in Montana from 2003 through 2007.  Cancer at the 

remaining 40 sites was relatively rare and only 17 sites accounted for more than 1% of all 

cancers.  A complete tabulation of cancers reported to the Montana Central Tumor 

Registry is presented in Figure 1 and Table 1.   

 

This report provides detailed summaries for All Sit es Combined and the four most common 

types of cancer diagnosed among Montana residents (prostate, lung and bronchus, 

female breast, and colon and rectum ), plus cervical cancer.  Although invasive cervical 

cancer is now rare, it was the most common cause of  cancer death among women in the 

United States through the first part of the twentieth century.  Since the widespread use of 

the Papanicolau (Pap) smear screening test was institutionalized in the 1950s, most women 

are spared ever developing cervical cance r because precancerous lesions are found and 

treated.  However, a decline in Pap screening participation could lead to an upturn in the 

incidence of invasive cervical cancer, so this is monitored closely.  

 

The summaries include age-adjusted incidence and m ortality rates for Montana and the 

United States, stage at diagnosis, age-specific incidence rates by sex, 10 -year incidence 

trends, and relative survival for Montana residents.  All rates are age-adjusted to the 2000 

standard million population. 1  These rates are not comparable to rates age -adjusted to any 

other reference population.  For example, in the past it was conventional to adjust rates 

using the 1970 standard million population.  

 

   

                                                 
1 See Appendix F.  See also R. N. Anderson and H. M. Rosenberg, Age Standardization of Death Rates: 

Implementation of the Year 2000 Stand ard.  National Vital Statistics Report, Vol 47, no. 3. Hyattsville, MD: 

National Center for Health Statistics, 1998.  
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Figure  1.  Ranked Cumulative Percent of Invasive Cancers by Anatomical Site#,  Montana  2003-2007
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# See site groupings on next page.

^ Sites were ranked in descending order according to their respective percentage of the total number of invasive cancer cases.  Then cumulative percentages were computed and graphed.  To read this graph,

examine the y-axis, for example 50%, and drop an imaginary line down to the x-axis, in this case rank number 3.  This tells you that three cancer sites (prostate, lung & bronchus, and breast) account for 50% of

invasive cancer cases, according to this grouping.  Similarly, eight sites account for approximately 75% of all cases.  
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Ranked 95%

Percent of Cumulative Incidence Confidence 

Rank Anatomical Site Grouping* MALE FEMALE Total Cases Percent Rate *** Interval

1   Prostate 4,253 18.42% 18.42% 167.6 162.5 - 172.7 À

2   Lung & Bronchus 1,768 1,631 14.73% 33.15% 64.7 62.5 - 66.9 ÿ

3   Breast 18 3,280 14.29% 47.44% 62.4 60.3 - 64.6 ÿ

4   Colon & Rectum 1,214 1,136 10.18% 57.62% 44.2 42.4 - 46.0 ÿ

5   Bladder** 909 268 5.10% 62.72% 22.1 20.9 - 23.4

6   Non-Hodgkin Lymphoma* 539 410 4.11% 66.83% 18.1 17.0 - 19.3

7   Melanoma 488 394 3.82% 70.65% 17.3 16.1 - 18.4

8   Leukemia 395 282 2.93% 73.58% 13.2 12.2 - 14.2

9   Kidney & Renal Pelvis 404 239 2.79% 76.37% 12.3 11.3 - 13.2 ÿ

10   Uterus 634 2.75% 79.11% 22.5 20.8 - 24.3

11   Pancreas 314 286 2.60% 81.71% 11.1 10.2 - 12.0

12   Oral Cavity & Pharynx 392 152 2.36% 84.07% 10.1 9.3 - 11.0

13   Thyroid 122 406 2.29% 86.36% 10.9 10.0 - 11.8 À

14   Ovary 378 1.64% 88.00% 13.3 12.0 - 14.7

15   Brain & Other CNS 217 138 1.54% 89.53% 7.0 6.2 - 7.7

16   Stomach 182 108 1.26% 90.79% 5.4 4.8 - 6.1 ÿ

17   Multiple Myeloma 155 126 1.22% 92.01% 5.3 4.7 - 5.9

18   Esophagus 194 57 1.09% 93.09% 4.6 4.0 - 5.2

19   Liver & Bile Duct 127 70 0.85% 93.95% 3.6 3.1 - 4.2 ÿ

20   Larynx 123 45 0.73% 94.68% 3.1 2.6 - 3.6 ÿ

21   Soft Tissue 82 68 0.60% 95.27% 3.0 2.5 - 3.5

22   Cervix 138 0.56% 95.83% 5.5 4.5 - 6.4 ÿ

23   Testis 129 0.65% 96.48% 5.9 4.9 - 7.0

24   Hodgkin Lymphoma* 70 43 0.49% 96.97% 2.4 1.9 - 2.8

25   Small Intestine 35 38 0.32% 97.29% 1.4 1.1 - 1.7 ÿ

26   Vulva 73 0.29% 97.58% 2.5 2.0 - 3.1

27   Anus & Anal Canal 22 46 0.26% 97.85% 1.3 1.0 - 1.6

28   Other Biliary 34 27 0.32% 98.16% 1.2 0.9 - 1.5 ÿ

29   Other Skin Cancers 22 31 0.23% 98.39% 1.0 0.8 - 1.3 ÿ

30   Eye 31 21 0.23% 98.62% 1.0 0.7 - 1.3

31   Bones & Joints 25 26 0.22% 98.84% 1.0 0.7 - 1.3

32   Gallbladder 12 30 0.18% 99.02% 0.8 0.6 - 1.0 ÿ

33   Other Endocrine 22 19 0.18% 99.20% 0.8 0.6 - 1.1

34   Peritoneum ~ 32 0.15% 99.35% 0.7 0.4 - 0.9

35   Nasal Cavity & Sinuses 18 7 0.11% 99.46% 0.5 0.3 - 0.6 ÿ

36   Retroperitoneum 5 17 0.09% 99.55% 0.4 0.2 - 0.6

37   Ureter 13 8 0.10% 99.64% 0.4 0.2 - 0.6

38   Penis 18 0.07% 99.72% 0.7 0.4 - 1.0

39   Other Female Genital Organs 17 0.08% 99.80% 0.7 0.4 - 1.0

40   Vagina 17 0.07% 99.87% ~ ~

41   Other Digestive Organs 6 7 0.06% 99.93% 0.3 0.1 - 0.4

42   Trachea & Pleura 7 ~ 0.04% 99.97% ~ ~

43   Other Urinary Organs ~ ~ 0.02% 99.99% ~ ~

44   Other Male Genital Organs ~ 0.01% 100.00% ~ ~

Total Excluding Unknowns 12,365 10,705 100.00%

Unknown and Ill-defined Sites 501 417 17.4 16.3 - 18.6

Total Invasive Cancers 12,866 11,122 455.5 449.6 - 461.3 ÿ

* Non-Hodgkin Lymphoma (NHL) and Hodgkin Lymphoma are not included in the anatomical site (e.g., lymphoma of the 

 stomach is counted as a lymphoma, not stomach cancer).

** Incidence includes all invasive cases plus bladder in-situ cases.

*** Per 100,000, age-adjusted to the 2000 Standard Million

~ Indicates fewer than 5 cases or relative standard error greater than 25% of estimated rate

Table 1.  Ranked Cumulative Percent of Invasive Cancers by Anatomical Site, 2003-2007

À Montana rate statistically significantly higher than US rate.  Ā Montana rate statistically signficantly lower than US rate. 
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Montana's cancer incidence or mortality or both were lower than those of the United States as a whole for all sites combined, for 

three of the four most common sites (lung and bronchus, female breast, and colorectal), and for many other sites (kidney, ora l 

cavity, stomach, liver, larynx, cervix, and small in testine) (Table 1 and Figure 2).  Montana's incidence of prostate and thyroid 

cancer were higher than those of the United States.  Rates at other sites were not different.    

 
Figure 2.  Montana Cancer Incidence and Mortality Rates Relative to the United S tates  
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À Mont ana incidence rat e signf icant ly dif f erent  t han US rat e
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   Standardized incidence and mortality ratios.  Ratios less than 1.0 indicate Montana rates are lower than national rates.  Rat ios greater than 1.0 indicate Montana rates are higher 

    than national rates.  Statistically significant differences are indicated by À for incidence rates and Ä for mortality rates.    
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Cancer Among American Indian Residents of Montana, 2003 -2007  
 

Identifying American Indian Patients in the Montana Central Tumor Registry  

 

American Indians are often misclassified in heal th records systems, including tumor registries. 

This underestimates the cancer burden of American Indians.  Montana and 45 other states 

collaborate with the Indian Health Service (IHS) Division of Epidemiology to perform annual 

records linkages between state tumor registry files and IHS administrative files from 1990 

forward.  Each year the Montana Central Tumor Registry reclassifies an average of 25 to 30 

patients to American Indian through this process.  This greatly improves the accuracy of 

cancer data f or American Indian residents of Montana.  

 

Computing Cancer Incidence Rates for American Indians  

 

Montana has a relatively small population overall, approximately 920,000 in 2007.  There are 

fewer than 70,000 American Indian residents of Montana, 7% of the  total population, with 

fewer than 200 cases of cancer per year.  Small numbers yield statistically unreliable rates 

that fluctuate substantially from year to year.  Apart from All Sites Combined, the relative 

standard errors around the incidence rates for  American Indians (Table 2) are greater than 

25%, indicating a large margin of error around the rate.   

 

Cancer Incidence Among American Indian Residents of Montana  

 

The most common incident cancers among American Indian residents of Montana are the same 

as those for the state as a whole:  prostate, breast, lung and bronchus, and colon and rectum. 

 The incidence rates of prostate and breast cancers among American Indian residents are not 

statistically significantly different than the statewide incidence ra tes.  American Indian 

residents have statistically significantly higher incidence rates of lung, colorectal, kidney, 

stomach, and liver cancers.  

 

The disparities in cancer incidence between American Indian and other residents of Montana 

are associated with  differences in lifestyle and screening participation. Approximately 85% of 

cases of lung cancer  are attributable to smoking cigarettes; 54% of American Indian adults in 

Montana smoke, compared to 14% of White adults in Montana.2  Smoking is also a risk factor 

for stomach and  kidney cancers .  

 

Infection with Helicobacter pylori  is a risk factor for stomach cancer .  H. pylori  is a bacterium 

that infects the lining of the stomach and causes chronic irritation.  Irritation can lead to 

ulcers and stomach cancer.3  Among American Indian residents of Montana, the kinds of 

stomach cancer associated with H. pylori  account for one half of all cases, while among White 

residents they account for only one third of all cases.  This is consistent with studies of 

stomach cancer among American Indians in other parts of the United States. 4  H. pylori   

                                                 
2 Montana Tobacco Use Prevention Program.  2009.  Adult Tobacco Use in Montana.  Results of the 2008 Montana 

Adult Tobacco Survey.  Helena,  MT.   

3 McNamara, D, El-Omar, E.  2008.  Dig Liver Dis epub May 15, 2008. 

4 Wiggins et al.  2008.  Cancer 113(Suppl 5):1225-1233. 
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Table 2.  Cancer Incidence Statewide and Among American Indian Residents of Montana,  

2003-2007 

  

 Statewide American Indian 

 Incidence * 95% CI ** Incidence 95% CI §  

All sit es 455.5 449.6 - 461.3 527.5 491.7 - 563.3 À 

Prostate 167.6 162.5 - 172.7 134.1 104.7 - 163.6  

Breast (female)  119.5 115.3 - 123.6 121.1 99.9 - 142.3  

Lung and bronchus 64.7 62.5 - 66.9 97.2 81.3 - 113.0 À 

Colon and rectum 44.2 42.4 - 46.0 62.7 50.0 - 75.4 À 

Uterus 22.5 20.8 - 24.3  26.2 15.6 - 36.8  

Bladder 22.1 20.9 - 23.4 18.9 11.5 - 26.3  

Non-Hodgkin lymphoma 18.1 17.0 - 19.3 21.9 14.1 - 29.8  

Melanoma 17.3 16.1 - 18.4 4.6 1.4 - 7.9 Ā 

Ovary 13.3 12.0 - 14.7 11.9 5.0 - 18.9  

Leukemia 13.2 12.2 - 14.2 12.2 6.6 - 17.7  

Kidney and renal pelvis 12.3 11.3 - 13.2 23.1 16.5 - 29.8 À 

Pancreas 11.1 10.2 - 12.0 13.8 7.7 - 19.8  

Thyroid 10.9 10.0 - 11.8 7.0 3.8 - 10.3  

Brain and other CNS 7.0 6.2 - 7.7 7.5 3.6 - 11.4  

Cervix 5.5 4.5 - 6.4 7.5 2.8 - 12.2  

Stomach 5.4 4.8 - 6.1 14.7 8.9 - 20.5 À 

Multiple myeloma  5.3 4.7 - 5.9 8.1 3.7 - 12.5  

Esophagus 4.6 4.0 - 5.2 3.8 0.6 - 7.1  

Liver and bile duct  3.6 3.1 - 4.2 14.2 8.5 - 19.9 À 
Sites account for 80% of all cancers statewide and for 85% of all can cers among American Indians.  

* Incidence rates per 100,000 population, age -adjusted to the 2000 Standard Population.  

** CI = Confidence Interval.  True incidence is within this range with 95% certainty.  

§ Apart from All Sites Combined, all relative stand ard errors computed for American Indian incidence rates 

are greater than 25% of the point estimate.  

À Indicates that American Indian incidence rate is statistically significantly higher than statewide incidence 

rate.   

Ā Indicates that American Indian incidence rate is statistically significantly lower than statewide incidence 

rate.  

 

infection is usually acquired in childhood or adolescence and usually lasts throughout life.  It is 

less common in more affluent communities and more common where community sa nitation is  

poor and housing conditions are crowded. 5   

 

Cirrhosis of the liver (chronic inflammation and fibrosis from several causes) increases the risk 

of liver cancer .  The most common causes of cirrhosis are alcohol abuse and chronic infection 

with He patitis B or C.  Even moderate alcohol consumption in combination with chronic 

hepatitis can cause cirrhosis.  The National Cancer Institute recommends Hepatitis B 

vaccination to reduce the risk of liver cancer. 6  

                                                 
5 Brown LM.  2000. Epidemiol Rev 22:283-297. 

6 http://www.cancer.gov/pdq/prevention/hepatocellular/HealthProfessinal/page2   

http://www.cancer.gov/pdq/prevention/hepatocellular/HealthProfessinal/page2
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Colorectal cancer  is almost entirely prev entable by endoscopic screening.  Among American 

Indian adults in Montana age 50 years and older, 43% have ever had an endoscopy, compared 

to 57% of White adults age 50 and older in Montana. 7 

 

Cancer survival among American Indian residents of Montana is slightly lower than survival for 

all residents for patients diagnosed between 1998 and 2002 (to allow time for at least five 

years of survival) (Figure 3).  The lower survival is attributable in part to later stage at 

diagnosis among American Indian patients, which did not improve between 1998 -2002 and 

2003-2007 (Figures 4 and 5).   

 

Figure 3.  Relative Survival by Race    
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Figure 4.  Stage at Diagnosis by Race   
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Figure 5.  Stage at Diagnosis by Race     
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7 Montana Behavioral Risk Factor Surveillance System, 2008 Survey.  http://74.205.72.25/html/brfss -index. shtml  

http://74.205.72.25/html/brfss-index.shtml
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Summary Tables 

 

 

 

 

All Sites Combined  

 

Prostate  

 

Lung and Bronchus  

 

Breast (female)  

 

Colon and Rectum  

 

Cervix  
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Male À Female À Total À

558.9 414.8 473.7

523.1 401.7 455.5

(513.9 - 532.2) (394.2 - 409.3) (449.6 - 461.3)

Male Female Total

12,418 10,996 23,414

1,231 2,427 3,658

41 69 110

155 275 430

Male À Female À Total À

234.4 159.9 189.8

208.8 154.7 177.2

(203.0 - 214.6) (150.2 - 159.2) (173.6 - 180.7)

Male Female Total

4,917 4,513 9,430

* SEER data for stage at diagnosis are unavailable for all cancers combined.

À Montana rates are statistically significanlty lower than U.S. rates.

a Rates include all invasive cases plus bladder in-situ cases.

b Incidence and mortality rates are per 100,000 age-adjusted to the 2000 Standard Million Population.   Montana age-adjusted rates are for 2003-2007; 

U.S. age-adjusted rates are for 2001-2005 based on USCS.

  Uncertain

Risk and Associated Factors

  U.S.

95% CI

No. of Cases:

Incidence Rate
b

  U.S.

95% CI

All Sites Combined

Incidence and Mortality Summary
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  Benign

Mortality
Mortality Rate
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Montana only
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Age: As we age, we are more likely to 
develop cancer.  Cancer is most often 
found in people over the age of 60.  

 
Sex: Looking at all cancers combined, 
men are more likely to be diagnosed with 
a cancer than women.  

 
Race: Looking at all cancers, African 
Americans are more likely to be 
diagnosed with cancer than people of 
other races.  
 
Family history and genetics:  Many kinds 
of cancer tend to recur in families , and a 
family history of cancer in a near 
relative is a risk factor for developing 
that kind of cance r.  However, it is often 
not clear whether familial aggregation of 
cancer is due to shared environments, 
shared genetic predispositions, or both.  
Some cancers are associated with 
specific genetic conditions or mutations, 
but these account for a very small  
proportion of cancers.  More than 90% of 
all cancers are sporadic, that is, not due 
to an inh erited genetic susceptibility.  
 
Prevention:  Healthy lifestyles can 
substantially reduce the risk of cancer.  
The risk of developing many kinds of 
cancer increases with smoking, obesity, 
high-fat and low -fiber diets, and a 
sedentary lifestyle.  In addition, 
screening and early detection can find 
cancers or precursor lesions at an early 
stage, when they are the most treatable.  
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c Confidence intervals (95%) are shown with vertical bar. 

Relative Survival, 1998-2007

All Sites Combined
Age-Specific Incidence Rates

Ten-Year Trend
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Male ÿ Female Total

156.7 - -

167.6 - -

(162.5 - 172.7) - -

Male Female Total

4,253 - -

381 - -

0 - -

0 - -

Male Female Total

26.7 - -

27.7 - -

(25.5 - 29.9) - -

Male Female Total

609 - -

a

b Incidence and mortality rates are per 100,000 age-adjusted to the 2000 Standard Million Population.   Montana age-adjusted rates are for 2003-2007; 

U.S. age-adjusted rates are for 2001-2005 based on USCS.

c Montana stage at diagnosis are for 2003-2007; SEER data for stage at diagnosis are 1999-2005.

ÿ Montana rate is statistically significanlty higher than U.S. rate.

Rates inlcude invasive cancers only.

  Invasive

  U.S.

  U.S.
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c
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a
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Age: Age is the strongest risk factor for 
prostate cancer, with most men 
diagnosed after age 65. 
 
Race: African American men are more 
likely to be diagnosed with prostate 
cancer than men of other races.  
 
Diet:  A diet high in animal fat or low in 
fruits and  vegetables may increase the 
risk of prostate cancer.  
 
Family History:  Risk of prostate cancer 
increases if a manõs father or brother 
had the disease. 
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