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Objectives

• Define Screening
• Review the Implication of Cancer Screening
• Identify the Rational for Cancer Screening
• Review Current Cancer Screening Guidelines

– Average Risk Populations
– High Risk Populations

• Discuss the Role of Primary Providers in 
Cancer Screening





WHAT IS SCREENING?

Systematic examination of asymptomatic
Individuals to detect and treat subclinical 
disease



Screening Population

Healthy Individual

Disease 
Asymptomatic
Individual



Implication of Screening 
in the Population

• Small risks of serious complications associated with 
procedures 
– Immediate (e.g., perforation with colonoscopy) 
– Delayed (e.g., potential carcinogenesis from radiation)

• False‐positive test resulting in: 
– Anxiety 
– Unnecessary invasive diagnostic procedures
– Higher risks of serious complications associated with 
procedures



Implication of Screening 
in the Population

• False‐negative screening test: 

– Falsely reassure an individual 

– Delay diagnosis 

– Delay effective treatment

• Over‐diagnosis‐ the diagnosis of a condition that would not 
have become clinically significant had it not been detected by 
screening

– Becoming more common as screening tests become more 
sensitive at detecting tiny tumors



Criteria for  
Mass Screening Program

1. Disease of interest should represent a public 
health problem and have a prevalent, 
asymptomatic non‐metastatic phase

– Breast Cancer
– Colon Cancer  
– Cervical Cancer
– Prostate Cancer
– Lung Cancer



Criteria for 
Mass Screening Program

2. Disease should have a recognizable
asymptomatic, nonmetastatic phase

3. Screening test:
– Reasonable sensitivity, specificity, and 

predictive value
– Low risk and cost
– Acceptable to both screener and person 

screened



Criteria for 
Mass Screening Program

4. Available therapeutic measurements with higher 
curative potential in early than advanced stages of 
disease

5. Treatment of screened‐detected patients should 
improve outcome (cause‐specific mortality)



RATIONAL FOR CANCER 
SCREENING



World Cancer Burden: 
GLOBOCAN 2012

– 14.1million new cancer cases

– 8.2million cancer deaths 

– 32.6million people living with cancer (within 5 years of 
diagnosis) 

– Estimated to double by 2030

• 21million new cancer cases 

• 13million Deaths  

– Developing world: 56% of the cases and 64% of the 
deaths

GLOBOCAN 2012 (IARC) , Section of Cancer Information (11/2/2014)



Burden of Cancer, U.S. 2014

• Cancer 2nd leading cause of death 

• Accounts for approximately 25% of all deaths 

• Estimated 1,665,540 new cases 

• Estimated 585,720 deaths 

• Estimated 13,683,850 cancer survivors 

• By 2022, 18 million cancer survivors 

American Cancer Society. Cancer Facts & Figures 2014. Atlanta: American Cancer Society; 2014



Burden of Cancer Puerto Rico, 
2008‐2012

• Cancer 2st leading cause of death in Puerto Rico 

• Accounts for approximately 25% of all deaths 

• 70,751 new cancer cases were diagnosed

• 20,725 died from cancer

• 61,928 Cancer Survivor (1987‐2010)
Data Source: Incidence Case File of Puerto Rico from the Puerto Rico Central Cancer Registry (January 9, 2015).
Population Source: Vintage 2012 estimates series from the Population Division of the United States Census Bureau.



Global Cost of Cancer

O’CALLAGHAN T; Nature 2011



U.S. Cost of Cancer 

• Cancer is costly disease

– reduction of quality and years of life

– monetary costs 

• 2008 estimated overall costs of cancer in at $228.1 B

– Direct costs $93.2 B (medical cost)

– Indirect cost

• Lost productivity due to illness $18.8 B 
• Lost productivity due to premature death $116.1 B 



PR-CCC Plan:2008-2012

15%



Rational for Cancer Screening

• Early detection       5‐year survival rate

• Early detection        quality of life 

• Screening        mortality



Rational for Cancer Screening

• Research has established that early detection 
of cancer through screening reduces mortality 
from:
– Uterine Cervix
– Breast
– Cancers of the Colon and Rectum
– Lung 



Rational for Cancer Screening

• In addition to detecting cancer early, 
screening for colorectal or cervical cancers can 
prevent cancer by identifying and removing 
abnormalities that may become precancerous 
and prevent potential progression to cancer



Top Ten Incidence Cancer Sites
In Puerto Rico, 2008‐2012

Prostate                    39.6

Colon and  Rectum   12.9

Lung and Bronchus   6.1

Urinary Bladder  4.2

Oral Cavity and Pharynx 4.0

Non‐Hodgkin Lymphoma 3.6

Liver and Intrahepatic Bile  3.1

Stomach 2.6

Kidney and Renal Pelvis 2.5

Leukemia 2.3

Other Locations 19.1

Breast 29.9

Colon and  Rectum 12.3

Thyroid 10.0

Corpus and Uterus, NOS 7.6

Lung and Bronchus 4.1

Non‐Hodgkin Lymphoma 4.0

Cervix Uteri 3.7

Ovary 2.5

Stomach 2.2

Leukemia 2.2

Other Locations 21.6

Males (N=38,054) Females (N=32,725)% %

Data Source: Incidence Case File of Puerto Rico from the Puerto Rico Central Cancer Registry (January 9, 2015). 



Screening 
Guidelines for Breast, 

Cervical, and 
Colorectal Cancer in 

the U.S. 



Cancer Screening Guidelines

• U.S. Preventive Services Task Force (USPSTF)
• American Cancer Society
• American College of Obstetricians and Gynecologists
• American Society for Colposcopy and Cervical Pathology
• American College of Gastroenterology
• American Society for Gastrointestinal Endoscopy
• U.S. Multi‐Society Task Force on Colorectal Cancer
• American College of Radiology



Cancer Screening 
Guidelines

• U.S. Multi‐Society Task Force on Colorectal Cancer
• (USMSTF, which represents the American College
• of Gastroenterology, American Gastroenterological
• Association, and American Society for 
Gastrointestinal

• Endoscopy), and the American College of Radiology



Smith RA, et al.; CA Cancer J Clin 2013



ACS Screening 
Guidelines



ACS Breast Cancer 
Screening Guidelines



Breast Cancer Screening Guidelines



BREAST CANCER SCREENING 
IN HIGH‐RISK WOMEN

• High Risk women:

– Known or likely carriers of a BRCA mutation 

– Other rarer high‐risk genetic syndromes

– Treated with radiation to the chest for Hodgkin 
disease 

• Mammography and MRI annually starting at age 30 
years



ACS Cervical Cancer 
Screening Guidelines



Cervical Cancer Screening Guidelines



Guidelines for Cervical Cancer 
Screening among High Risk Women

• History of CIN2+ 
– Continue routine screening recommendations for at 
least 20 years, even beyond age 65 years

• Immune compromised
– Tested twice during the first year after 
diagnosis/treatment

– Annually thereafter
• No age limit



ACS Colorectal Cancer 
Screening Guidelines



Colorectal Cancer Screening Guidelines*

:  FOBT/FIT



CRC Cancer Screening Guidelines  
for High Risk Populations

• Beginning at early age and more frequent 
– HX. of adenomatous polyps

– HX. of curative‐intent resection of CRC

– Family HX. of CRC or colorectal adenomas diagnosed in a 
first‐degree relative 

– HX. of inflammatory bowel disease of significant duration

– Known or suspected presence of hereditary nonpolyposis 
colon cancer (HNPCC) or familial adenomatous polyposis



ACS Prostate Cancer 
Screening Guidelines



Prostate Cancer Screening 
Guidelines

• Men with at least a 10‐year life expectancy should 
have an opportunity to make an informed decision 
with their health care provider about: 
– Screening with DRE and PSA after receiving 
information about the benefits, risks, and 
uncertainties of screening





Guidelines for Prostate Cancer 
Screening among High Risk Men

• Higher Risk: Information beginning at age 45 years
– African American men 
– HX. Family member (father or brother) with 
prostate cancer

• Appreciably Higher Risk: before Information age 40 
years
– Multiple family members diagnosed with prostate 
cancer before age 65 years



ACS Lung Cancer 
Screening Guidelines



Lung Cancer Screening 
Guidelines

• Clinicians with access to high‐volume, high‐quality 
lung cancer screening and treatment centers should: 
– Ascertain smoking status and smoking history of 
patients aged 55 years to 74 years

– Initiate discussion about lung cancer screening 
with those who have: 

• At least a 30 pack‐year smoking history
• Currently smoke
• Have quit within the past 15 years
• Are in relatively good health



Lung Cancer Screening 
Guidelines

• Core elements of this discussion should 
include: 
–Benefits
–Uncertainties
–Harms of screening with Low‐Dose Helical 
Computed Tomography (LDCT)



Lung Cancer Screening 
Guidelines

• Annual Low‐Dose Helical Computed Tomography 
(LDCT) screening 

• Stop screening at age 74 years
• Chest‐X Ray should NOT be used for cancer screening
• They should enter organized screening programs at 
institutions with: 
– Expertise in LDCT screening
– Access to a multidisciplinary team skilled in the evaluation, 
diagnosis, and treatment of lesions



USPSTF 
Cancer Screening 

Guidelines



USPSTF
C ERVICALCANCER SCREENING 

RECOMMENDATIONS
• CERVICAL Cancer 

– every three years for women ages 21‐65 
– Routine cervical cancer screening for women 
under 21 and over 65 is no longer recommended

– Five‐year screening interval for women ages 30‐65 
when screened with a combination of Pap testing 
and human papillomavirus (HPV) testing



Cervical Cancer Screening Guidelines

ACS
2012

USPSTF 
2012 

ACOG
2012

Age to start Age 21 Age 21 Age 21
Women ages 
21-29

Cytology every 3 years Cytology every  3 years Cytology every  3 years

Women ages 
30-65

Cotesting every 5 years 
(preferred) 

or
Every 3 years with Pap 
alone

Cotesting every 5 years
or

Every 3 years with Pap 
alone

Cotesting every 5 years 
(preferred) 

or
Every 3 years with Pap 
alone

Women ages 
>65

Discontinue after age 
65 years (adequate 
screen)

Discontinue after age 
65 years -

Discontinue at age  65 
years (adequate 
screen)

Total 
Hysterectomy

Discontinue  (if no 
history of CIN2+)

Discontinue  (if no 
history of CIN2+)

Discontinue  (if no 
history of CIN2+)

Screening 
among fully 
vaccinated 

Same as for non-
vaccinated

Not reviewed Same as for non-
vaccinated





USPSTF
LUNG CANCER SCREENING 

RECOMMENDATIONS
• LUNG Cancer 

– Annual screening with low‐dose computed tomography 
(LDCT)

• Adults aged 55 to 80 years 
• 30 pack‐year smoking history 
• Currently smoke 
• quit within the past 15 years
• Discontinued after 15 years of non‐smoking, limited life 
expectancy or ability or willingness to have curative lung surgery

• PROSTATE Cancer
– Recommends against PSA‐based screening



USPSTF
LUNG CANCER SCREENING 

RECOMMENDATIONS
• LUNG Cancer 

– Annual screening with low‐dose computed tomography 
(LDCT)

• Adults aged 55 to 80 years 
• 30 pack‐year smoking history 
• Currently smoke 
• quit within the past 15 years
• Discontinued after 15 years of non‐smoking, limited life 
expectancy or ability or willingness to have curative lung surgery

• PROSTATE Cancer
– Recommends against PSA‐based screening



CANCER SCREENING IN PUERTO RICO:
HOW ARE WE DOING?



Cancer Screening in U.S. and 
Puerto Rico, BRFSS 2012

Screening Test U.S.
(Md%)

Puerto Rico

Pap Smear (21‐64 yr./≤3 yr.)
(18+/≤3 yr.)

85% 
(78%)

74% 
(71%)

Mammography (≤2 yr.)
40+ years
50+ years

74%
77%

78%
79%

Colonoscopy/FlexSig 67% 47%

FOBT (50+ yr./Last 2 yr.) 14% 26%

PSA (40+ yr. /Last 2 yr.) 45% 77%
Centers for Disease Control and Prevention (CDC). Behavioral Risk Factor Surveillance System Survey Data. Atlanta, 
Georgia: U.S. Department of Health and Human Services, Centers for Disease Control and Prevention, 2010. 



Cancer Screening in Puerto Rico, 
BRFSS 1996, 2010, & 2012

Screening Test 1996 2010 2012

Pap Smear (18+ yr./≤3 yr.) 70% 75% 71%

Mammography (≤2 yr.)
40+ years
50+ years

60%
61%

77%
80%

78%
79%

Colonoscopy/FlexSig 28%1 43% 47%

FOBT (50+ yr./Last 2 yr.) 12%1 10% 26%

PSA (40+ yr. /Last 2 yr.) 65%2 63% 77%

Centers for Disease Control and Prevention (CDC). Behavioral Risk Factor Surveillance System Survey Data. Atlanta, 
Georgia: U.S. Department of Health and Human Services, Centers for Disease Control and Prevention. 

1 1999; 2 2002



Prevalence of Cervical Cancer Screening 
among PR Women Aged 21+ by SES 

Characteristics: PRBRFSS 2012 
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Prevalence of Cervical Cancer Screening 
among PR Women Aged 21+ by SES 

Characteristics: PRBRFSS 2012 
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Prevalence of Breast Cancer Screening 
among PR Women Aged 40+ by SES 

Characteristics: PRBRFSS 2012 
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Prevalence of Breast Cancer Screening among 
PR Women Aged 40+ by SES Characteristics: 

PRBRFSS 2012 
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Thank you



Role of Primary Care in Cancer 
Screening 





Role of Primary Care in Cancer 
Prevention

• Primary care providers play critical role in closing gaps to 
cancer prevention and early detection

• Primary care reduces 

– obstacles to prevention and early detection

– prevents mortality

– promotes health

• IOM emphasizes the critical role of primary care in 
disease prevention and early detection



Role of Primary Care in Cancer 
Prevention

• Opportunity for Risk Assessment and Intervention

• Receiving primary care has been positively associated 
with: 

– patients having up‐to‐date screenings 

– health habit‐counseling

• >85% of all mammograms are ordered by primary care 
providers

• Physician’s advice increases mammograms and CRC 
screenings



Role of Primary Care in Cancer 
Prevention

• Adequate cancer screening: 

– Access to primary care providers

– Large supplies of family physicians in the area

– Having at least one personal health care provider



Barriers to Cancer Prevention in 
Primary Care

• Patient‐level factors
– Sociodemographic Characteristics
– Ability to pay for tests
– Acceptance of prevention intervention
– Trust in health care provider
– Usual source of care
– Transportation
– Comfort with gender of health care provider



Barriers to Cancer Prevention 
in Primary Care

• Provider‐level factors

– Provider characteristics (age, gender, specialty, licensing 
status)

– Provider awareness of prevention guidelines

– Time constraints

– Lack of training

– Inadequate knowledge of how to counsel patients

– Distraction by patient co‐morbidities

– Inadequate reimbursement

– Provider attitudes about prevention



Barriers to Cancer Prevention in 
Primary Care

• System‐level factors
– Health insurance coverage for recommended preventive 
interventions

– Having one personal health care provider

– Inadequate space or staffing

– Time constraints that system‐level factors place on 
provider

– Clinic schedules



Patient Protection and Affordable Care 
Act on Cancer Screening

New private plans and insurance policies: September 23, 2010.
Medicare: January 1, 2011 



Thank you


