Chapter 2: Cancer
Half of all men and one-third of all women in the United States will be diagnosed
with cancer during their lifetime—most in their later years—and about one in five
Americans will die from it.1 It is now the leading cause of death in Alaska overall,
among Alaska Natives, and in the NSB, and it is understandably a major community
health concern in the NSB. Overall cancer incidence rates and cancer death rates
have declined in the United States, but cancer incidence is increasing not only
among Alaska Natives but among Inuit in all circumpolar regions.2 Concerns about
environmental pollution have fueled fears and anger about cancer in many arctic
communities, while high smoking rates and dietary factors continue to increase
cancer risk in the NSB and neighboring regions.

2.1.1.
2.1.1.1.

Cancer Statistics
Cancer Incidence
Overall Cancer Incidence
There were 288 cases of invasive cancer documented in the NSB between 1996 and 2009. The ageadjusted incidence for this period was higher than both the statewide and national age-adjusted rates,
but these differences were not statistically significant.In other words, these numbers are estimates of the
“true” incidence of cancer in the populations adjusted for differences in age composition, and the ranges
of estimates in the three groups overlap.1,3
Figure 2.1: Incidence of Invasive Cancers, all Types, 1996–2009:
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Rates are per 100,000 population, age-adjusted to 2000 U.S. standard population.
NSB and Alaska data source: Alaska Cancer Registry Data and Statistics: Cancer Incidence Data and
Statistics 1996–2009.
U.S. data source: SEER (SEER 13 data series). U.S. rate is for 1996–2008.
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Nationwide and in Alaska, overall incidence of invasive cancer has declined slightly, while in the NSB this
decline is not apparent.1,3 Because of the small absolute number of cases annually in the NSB (generally
in the range of 15–25 cases), rates fluctuate widely from year to year and trends over a relatively short
period of time are difficult to interpret. Epidemiologic work done by Dr. Bowerman4 for the NSB in 1998
documented the increasing cancer incidence among Alaska Natives in the NSB between 1971 and 1994,
and the NSB incidence data in Figure 2.2 suggest a continuation of this upward trend.
Figure 2.2: Trends in Incidence of Invasive Cancer, all Types,
1996–2009
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NSB and Alaska data source: Alaska Cancer Registry Data and Statistics: Cancer Incidence Data and
Statistics 1996–2009.
U.S. data source: SEER (SEER 13 data series).
All rates are age-adjusted to 2000 U.S. standard population.
U.S. rates are for the single, midpoint year of the time period noted.
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Cancer Incidence, by Type of Cancer
Lung cancer is the most common type of cancer diagnosed in NSB residents, followed by colorectal,
prostate, and breast cancers.3
Figure 2.3: Incidence of Invasive Cancer, by Site of Malignancy,
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Cases per 100,000 population, age-adjusted to 2000 U.S. standard population.
*Rates for NSB are based on fewer than 20 cases and should be interpreted with caution.
NSB and Alaska data source: Alaska Cancer Registry Data and Statistics: Cancer Incidence Data and Statistics 1996–2009.
NSB data source: SEER (U.S. rates are for 1996–2007).

Lung Cancer Incidence—Regional Comparisons
The incidence of lung cancer among NSB males is the highest in the state and is significantly higher than
the statewide incidence rate.3 Gender-specific lung cancer incidence show a striking male predominance
in the NSB, with rates among males more than five times that among females. This male predominance
in lung cancer incidence is also seen in other areas of the state, although it is most marked in the NSB,
Nome, and Bethel regions. According to the Centers for Disease Control and Prevention, lung cancer
incidence rates among U.S. males are less than twice rates among U.S. females (83 vs. 55 cases per
100,000 persons, respectively).5
Figure 2.4: Lung Cancer Incidence, by Borough and/or Census
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Cases per 100,000 population, age-adjusted to 2000 U.S. standard population.
Data source: Alaska Cancer Registry Data and Statistics: Cancer Incidence Data and Statistics 1996–2009.
NWAB=Northwest Arctic Borough

!

North Slope Borough Baseline Community Health Analysis

| 133

Looking at Alaska Natives specifically, Alaska Native males in the Barrow service unit had a significantly
higher incidence of lung cancer than the average incidence among Alaska Native males from all other
service units combined during 1989–2003.6
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Figure 2.5: Lung Cancer Incidence for Alaska Natives, by I.H.S.
Service Unit and Gender, 1989–2003
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Cases per 100,000 population, age-adjusted to 2000 U.S. standard population.
IHS service units include Alaska Native residents residing in communities served by the respective tribal
health organization. The Barrow service unit includes residents of communities served by the Arctic Slope
Native Association and thus does not include Point Hope.
*Statistically significant difference from average for all service areas combined (p<0.05).
Data source: Lanier et al., Cancer in Alaska Natives 1969–2003: 35-Year Report.

Colon Cancer Incidence—Regional Comparisons
The second most common cancer in the NSB, colorectal cancer also shows a male predominance, but this
gender difference is not statistically significant. Colon cancer incidence among NSB males is more than
twice the overall statewide rate among males and is significantly higher than the overall statewide incidence for males or females. Colon cancer incidence is higher in the rural, predominantly Alaska Native
regions, than it is in the urban centers of Anchorage, Fairbanks, and Juneau.3
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Figure 2.6: Colorectal Cancer Incidence Rates, by Borough

and/or Census Area and Gender, 1996–2009
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Rates are per 100,000 population, age-adjusted to 2000 U.S. standard population.
Data source: Alaska Cancer Registry Data and Statistics: Cancer Incidence Data and Statistics 1996–2007.
NWAB=Northwest Arctic Borough.
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Among Alaska Natives specifically, colon cancer incidence in the Barrow service unit was not significantly different from the average rate of the other service units combined during 1989–2003.6
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Figure 2.7: Colon Cancer Incidence Rates for Alaska Natives,
by I.H.S. Service Unit and Gender, 1989–2003
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Rates are per 100,000 population, age-adjusted to 2000 U.S. standard population.
IHS service units include Alaska Native residents residing in communities served by the respective tribal
health organization. The Barrow service unit includes residents of communities served by the Arctic Slope
Native Association and thus does not include Point Hope.
Data source: Lanier et al., Cancer in Alaska Natives 1969–2003: 35-Year Report.

2.1.2.

Cancer Mortality
Over the last 20 years, cancer mortality rates in the NSB have been higher than statewide and national
rates, although the differences are not statistically significant. Cancer mortality rates have been declining
in Alaska and in the U.S., although this trend is not apparent in the NSB.7,8
Figure 2.8: Cancer Mortality Trends, 1990–2009: Cancer deaths
per 100,000 population
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NSB and Alaska data source: Alaska Bureau of Vital Statistics.
NSB data source: National Center for Health Statistics, Health, United States, 2008, and Health, United
States 2007, with Chartbook on Trends in Health of Americans.
U.S. rates are for the single, midpoint year of the time period noted.
All rates are age-adjusted to U.S. 2000 standard population.

Combining over a decade of cancer mortality rates for all malignancies combined, the age-adjusted average annual rate in the NSB is almost 25% higher than the statewide mortality rate. The difference in rates
does not quite reach statistical significance, however.3 The Healthy Alaskans 2010 target is to reduce the
overall cancer death rate to 162/100,000.28
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Figure 2.9: Cancer Mortality Comparison: Number of cancer deaths
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Data source: Alaska Cancer Registry.
Rates are age-adjusted to 2000 U.S. standard population.

Lung cancer is a particularly deadly cancer and the leading cause of cancer death in the NSB, causing
35 of the 90 cancer deaths between 1996 and 2007. Of these deaths, 28 were in males and 7 in females.
Lung cancer caused more than four times the number deaths attributed to stomach or colorectal cancer
deaths, the next most common causes of cancer death.3
Table 2.1: Cancer Deaths in the NSB, 1996–2007
Site

Number of Deaths

Lung and bronchus

35

Stomach

8

Colon and rectum

8

Pancreas

7

Oral cavity and pharynx

*

Esophagus

*

Gallbladder

*

Peritoneum, omentum, and mesentery

*

Soft tissue

*

Kidney

*

Brain and other nervous system

*

Non-Hodgkin lymphoma

*

Myeloma

*

Miscellaneous malignancies

15

*Fewer than six cases.
Data source: Alaska Cancer Registry.

2.1.3.

Cancer Trends and Disparities in Alaska Natives
Statewide and Among Circumpolar Inuit
Cancer is an area of health disparity for Alaska Natives. Alaska Natives have experienced marked
increases in cancer rates over the past 30 years and have cancer mortality rates that are significantly
higher than rates among U.S. and Alaska whites.6,9 Statewide, cancers are diagnosed at similar stages
among Alaska Natives and U.S. whites, but relative five-year survival rates for all invasive cancers, as
well as for many specific sites, are significantly lower among Alaska Natives than for U.S. whites.6
Cancer in general has been increasing among Alaska Natives6 and among Inuit in all regions, among both
men and women.2 The increasing cancer rates among Alaska Natives and among circumpolar Inuit have
been due primarily to increases in lung and colon cancer. Lung cancer incidence among Alaska Native
men doubled between 1969 and 2003, whereas among Alaska Native women, lung cancer incidence
more than quadrupled.6 Colon cancer has also increased dramatically among both Alaska Native men and
women. Cervical cancer rates have decreased due to the use of screening pap smears. For a number of
cancer sites, incidence is higher among Alaska Natives than U.S. whites. These include oral cavity and
pharynx, esophagus, stomach, colon-rectum, liver, gallbladder, pancreas, lung, and kidney.6
Several cancers, while relatively rare, are many times higher in Inuit populations than among other populations. These so-called “traditional cancers” include nasopharyngeal and salivary cancers, both of which
are associated with a viral infection called Epstein-Barr virus. Other cancers, including prostate cancer
and brain cancer, affect Inuit in circumpolar regions at lower rates than in other populations,2,11 leading
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researchers to search for genetic differences and environmental, diet, and lifestyle factors that may be
protective against these types of cancer.11,12 The cancer incidence rate for all cancers combined is similar
in Alaska Native children and U.S. white children.13

2.2.

Determinants of Cancer Risk

Figure 2.10: Causes of Cancer: Relative Contribution of Risk Factors*
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*Socioeconomic status is an important underlying factor operating through other specific causes
Data source: Willett, W.C., D. Hunter, and G.A. Colditz. 2000. Summary—-Causes of Cancer. Cancer Prevention:
the causes and Prevention of Cancer, Volume 1. Colditz, G.A., and D. Hunter, Editors, Kluwer Academic Publishers,
The Netherlands, 2000.

2.2.1.

!

Tobacco
Tobacco smoking is a major risk factor for the most common types of lung cancer as well as other common cancers, including colon, stomach, esophageal, mouth and neck, bladder, and cervical cancers. It is
estimated that cigarette smoking accounts for between 68% and 78% of female lung cancer deaths and
88% to 91% of male lung cancer deaths.28 The association between tobacco and cancer is not simple, and
tobacco may have additive or multiplicative effects with environmental exposures and genetic vulnerabilities. For example, lung cancer rates can vary dramatically in different populations with similar smoking
rates,15 and it has been suggested by some researchers that the beginning of the increase in lung cancer
among Canadian Inuit predated the increase in tobacco smoking.16
As outlined in Chapter 1, smoking rates in the NSB are among the highest in the state and nation and
show no signs of declining. Men in the NSB smoke at higher rates than women, and men are more likely
to be heavy smokers,4 although it is not clear whether the marked gender difference in NSB lung cancer
rates can be entirely explained by differences in tobacco smoking practices. Whereas it is important to
acknowledge that a variety of factors undoubtedly contribute to cancer risk in the NSB, tobacco smoking
is likely to be the single largest, and most preventable, contributor to lung cancer, the leading cause of
cancer death in the NSB, as well as to the overall risk of cancer in the NSB.
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Cancer is a complex illness. Not really a single disease, cancer is a constellation of many related diseases
that involve abnormal, uncontrolled growth and spread of certain cells. Although we do not fully understand how and why a cancer develops, researchers have identified a number of factors that can contribute
to the risk of developing cancer. The relative contribution of risk factors varies depending on the type of
cancer being considered, and in most cases it is impossible to know with certainty what caused the cancer to occur. Some researchers suggest that the combination of tobacco use, poor diet, and a sedentary
lifestyle are responsible for about two-thirds of overall cancer risk. Other factors, such as environmental
and occupational exposures, genetic variations, and viruses are thought to contribute approximately onethird. As with other aspects of health, socioeconomic factors influence a person’s risk of cancer, as well
as their chances of surviving a cancer diagnosis, through a variety of pathways.14
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2.2.2.

Diet and Lifestyle
Diets high in fruits and vegetables have been linked with a decreased risk of colon cancer, while diets
high in red and processed meats have been associated with an increased risk of colon cancer,17 the second most common cancer in the NSB and one with higher rates than are seen statewide. Physical inactivity and obesity, as well as heavy alcohol use, are also associated with an increase risk of colon cancer.17
Breast cancer is also associated with obesity and dietary factors, in addition to reproductive factors such
as lower number of children, older age at first birth, and length of breastfeeding.17 Recent research suggests a possible association between pancreatic cancer, the fourth leading cause of cancer death in the
NSB, and high consumption of soda pop.18
Subsistence foods may reduce the risk of some cancers. For example, consumption of subsistence foods
rich in omega-3 fatty acids and selenium have been associated with reduced rates of prostate cancer in
Canadian Inuit.11 The documented decline of subsistence foods consumption and replacement with processed store foods and sugared beverages among Alaska Natives in some parts of the state may be contributing to the increase in cancer in this group. Similar to many other communities in Alaska and the U.S.,
the NSB has experienced rising rates of obesity and diabetes, as outlined in Chapter 4. Similar to other
communities in Alaska and the U.S., a majority of NSB residents also report levels of fruit and vegetable
consumption and physical activity that are below recommended levels, as outlined in Chapter 1. Moreover, levels of soda consumption in the NSB are well above statewide estimates. These patterns may be
contributing to the risk of colon, breast, and other cancers in the NSB, although the continuing tradition
of subsistence hunting and using local subsistence foods may be having an important protective effect.

2.2.3.

Environmental Factors
Environmental causes of cancer have been a topic of particular concern in the NSB and throughout the
circumpolar arctic, where global contaminants concentrate in the subsistence food chain and local industrial activity is a source of environmental pollution. Some NSB residents have expressed concerns about
pollution from oil and gas development and its role in increasing rates of cancer in the NSB. Many North
Slope residents are also concerned about possible health effects of exposure to radiation from sources
such as radioactive fallout, the intentional dumping of radioactive materials, and the administration of
the radioactive Iodine-131 to inadequately informed residents of Wainwright, Point Lay, Point Hope, and
Anaktuvuk Pass during the now infamous 1957 thyroid function experiment.19
Generally, the contribution of known environmental cancer risk factors is thought to be far smaller than
that of smoking and lifestyle factors.14 The environmental contribution to cancer risk cannot be dismissed,
however, and may be larger than previously thought. A recent presidential report suggests that nationwide, the environmental contributions to cancer have been grossly underestimated. The report cites
the tens of thousands of unregulated chemicals in daily use today, some of which are known to cause
cancer while most have never been rigorously tested for safety. In addition, the report recognizes the
U.S. military as a major source of toxic occupational and environmental exposures that can increase the
risk of cancer.21 Moreover, the combined effect of multiple low-level exposures must be considered when
analyzing health risks.
The growing body of research, reviewed in Chapter 1, is demonstrating that the current health risks of
radiation and other contaminants are very likely to be minimal in the Alaskan arctic, particularly when
viewed relative to the health risks of other factors, such as smoking and obesity. The North Slope receives
lower levels of global pollution than arctic Canada and Greenland, and in the NSB and throughout Alaska,
the health benefits of subsistence foods, potentially including a reduction of cancer risk, are generally felt
to outweigh any potential health risks caused by environmental contaminants.
The contribution to cancer risk in the NSB from air pollution generated by industrial and natural resource
development activities has not been studied to the knowledge of the author. About 1- to 2% of lung cancer deaths are attributable to air pollution in the U.S.28 Although many questions about air quality in the
NSB remain unanswered, a recent examination of air pollution levels in Nuiqsut was somewhat reassuring on this point.20 Diesel exhaust and other sources of air pollution may, however, increase the risk
of certain cancers, and the number of vehicles registered in the NSB has increased considerably in the
past 10 years. In addition, all but two villages (Barrow and Nuiqsut) use diesel oil as the primary way of
heating homes and generating electricity. Environmental tobacco smoke is another environmental risk
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factor for lung and other cancers. The city of Barrow has taken steps to decrease environmental tobacco
smoke through a clean-indoor-air ordinance that prohibits smoking in restaurants, in addition to public
governmental buildings. Previous NSB Census reports have documented a high level of awareness of
the dangers of second-hand tobacco smoke. In the 2010 NSB Census, 95% of non-smoking household
heads prohibit smoking in their home, but one of three household heads who smoke still allow smoking
in their home.

Of additional note, the relatively high rates of stomach cancer in rural Alaska and among Alaska Natives
are thought to have a cause that is at least, in part, environmental. One risk factor for stomach cancer
is chronic infection with the bacteria Helicobacter pylori.25 Infection with H. pylori is associated with
inadequate water and sanitation facilities, common in rural Alaska. It is possible that the improvements
to sanitation infrastructure in the NSB have decreased this particular risk factor for cancer in the NSB.

2.2.4.

Cancer Screening and Early Detection
Some types of cancer can be detected at early, potentially curable, stages through screening tests. Cervical, breast, and colon cancer are the forms of cancer with screening tests that have been the most widely
studied and supported by research.

2.2.4.1.

Cervical Cancer Screening
The introduction of the routine Pap test, or Pap smear, has dramatically reduced the incidence and mortality of cervical cancer nationwide, including among Alaska Natives.6 Based on data from ASNA’s electronic health record database, however, in 2007, 62.6% of Alaska Native women aged 21–64 years in the
Barrow service unit (without history of hysterectomy) have had a documented Pap within the previous
three years. This number was lower than the percentage of Alaska Natives statewide (74.9%) for the
same year.26 These data do not include the village of Point Hope. Although these data have the benefit of
documentation from electronic health records rather than self-report, the database may not fully capture
records of Pap tests done outside the local health care system.
According to BRFSS survey data, based on a sample of 72 NSB women in 2005–2007, 93% (C.I. 79–97%)
of surveyed NSB women aged 18 and over (without a history of hysterectomy) reported having had a Pap
smear within the previous 3 years. This number is higher than the statewide estimate of 87% for 2006,
but the NSB estimate is based on a small sample and the difference is not statistically significant.27 The
Healthy Alaskans 2010 objective is to increase the percentage of women aged 18 years and older who
have had a Pap test within three years to 96%.28
The percentage of Alaskan women who report having had a Pap test within the last three years has consistently been higher than the national average. In Alaska in 2006, there was not a significant difference
in the percentage of Native vs. non-Native women who have had the test, and no differences were noted
by age, education, or income level.2
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Concerning the contribution of radioactivity to cancer risk in the North Slope specifically, cancer risk
calculations have determined that in a worst-case scenario (likely overestimating the true risk by a factor
of 10 to 1000), a maximum of 3.6 cases of cancer would have developed in North Slope villages over a
20-year period because of radioactive fallout burdens.19 Analyses of radioactivity levels of caribou and
marine species in the North Slope have also demonstrated the safety of these important subsistence
resources.22,23 At the state level, no increase in radiation-related cancers has been detected in Alaska
Natives, nor have residents of Iñupiat villages exposed to increased levels of radiation been found to have
higher rates of the types of cancers that result from radioactive fallout.19 At the state level, there also does
not appear to be any excess in radiation-associated cancers in Alaska Native children, compared with
U.S. white children.13 Caution is warranted in drawing any conclusions from such epidemiologic data,
however, due to very small numbers of cases in individual villages and to the relative rarity of cancers
associated with radiation exposure. Commissioned by the NSB, one small study of cancer cases in Point
Hope raised concerns about possible environmental exposures by suggesting an association between
cancer cases and residence in the village in 1962, the year that radioactive waste was dumped in a subsistence hunting area outside the village, known as the Project Chariot incident.24 Also commissioned by
the NSB, a follow-up investigation of the 1957 radioactive Iodine-131 experiment found one case of thyroid
cancer among former participants but concluded that the contribution to cancer risk among participants
was extremely difficult to quantify.19

A vaccine to prevent cervical cancer was approved in 2006. The vaccine, which protects against infection
with certain types of the human papilloma virus (HPV), is currently recommended for all girls and women
aged nine to 26 years and the vaccine has recently been recommended for boys also as it has been found
to protect against certain other types of cancer as well. The state of Alaska pays for the vaccine for girls
age nine through 18 years who are eligible for the Vaccines for Children program. Data on vaccination
rates in the NSB are not currently available, to the author’s knowledge.

2.2.4.2.

Breast Cancer Screening
Data from ASNA’s electronic health records database suggest that breast cancer screening rates for
Alaska Native women in the ASNA service area may be lower than in other service areas. In 2007, 48.3%
of Alaska Native women in the Arctic Slope service area aged 52–64 years were documented to have
received a mammogram within two years, compared with 61.8% of Alaska Native women statewide.26
These data do not include the village of Point Hope. Again, it is possible that these data may not fully
capture screening received outside the local service area.
BRFSS survey data on mammographic screening for the NSB are not available because of insufficient sample size. In Alaska and nationwide, the prevalence of mammography screening has been increasing since
the early 1990s. In 2006, 73% of Alaskan women over the age of 40 years reported obtaining a mammogram
in the prior two years. The percentage was higher for Native (81%) than for non-Native (72%) women, but
this difference was not statistically significant.27 The Healthy Alaskans 2010 target is for 76% of women
aged 40 years and older to have received a mammogram within the preceding two years.28

2.2.4.3.

		

Colon Cancer Screening
Data from ASNA’s electronic health records database suggest that colon cancer screening rates among
Alaska Natives, as of 2007, were lower than statewide rates. In 2007, only 11.5% of Arctic Slope Alaska
Native people aged 51–80 years were documented to have had lower colorectal cancer screening.26 Data
do not include the village of Point Hope. This number is likely to increase significantly with the addition
of colonoscopy services through ASNA’s Screening for Life program. Since, until recently, colonoscopies
were only available outside the Barrow service area, it is also likely that some off-slope colon cancer
screenings were not included in these estimates.
BRFSS survey data for the NSB on colon cancer screening are not available because of insufficient sample
size. The number of U.S. and Alaskan adults over 50 undergoing colon cancer screening has increased over
the past decade.27 In 2006, 55% of Alaskan survey respondents over age 50 years reported ever having had
a sigmoidoscopy or colonoscopy. There were no significant differences by gender or race in the prevalence
of ever having had a home blood stool test or colonoscopy or sigmoidoscopy, but screening rates increased
with income and level of education.27 The Healthy Alaskans 2010 target is for 64% of adults aged 50 years
and older to have received colorectal screening examination (sigmoidoscopy or colonoscopy).28
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