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Outline of Presentation

• Potential role of family history for disease 
ti d t lprevention and control

- risk assessment
inte ention- intervention

What we know and what we don’t know• What we know and what we don t know 
- heart disease
- diabetesdiabetes
- cancer

• Research agenda 



Family History as a Public y y
Health Strategy 

• Risk Assessment
Using family history to identify individuals, g y y y ,
families, and communities at increased risk for 
chronic diseases

• Intervention
Using knowledge of family history to guide riskUsing knowledge of family history to guide risk-
specific interventions for prevention and early 
detection 



Familial Risk Assessment

l• Population
Study family history in populations (e.g., surveys) 
to not only establish disease associations butto not only establish disease associations, but 
identify populations most at risk and monitor 
preventive behaviors

• Individual
Assess risk due to family history alone or inAssess risk due to family history alone or in 
combination with other risk factors



Intervention

Augment population approach with familial risk-

• targeted lifestyle changes

g p p pp
based interventions such as …

• targeted lifestyle changes 

• screening at earlier ages, more frequently 
and with more intensive methods thanand with more intensive methods than 
used for average risk individuals 

h i• chemoprevention

• for those at highest risk prophylactic• for those at highest risk, prophylactic 
procedures and surgeries



Intervention

T t d lif t l h• Targeted lifestyle changes

E g diabetesE.g., diabetes 

The USPSTF found good evidence that medium- to e US S ou d good e de ce a ed u o
high intensity counseling interventions can 
produce medium to large changes in average daily 
i t k f th t f h lth di t iintake of the core components of a healthy diet in 
adults patients at risk of diabetes.    



Intervention

• Screening at earlier ages more frequently• Screening at earlier ages, more frequently 
and with more intensive methods than used 
for average risk individuals 

E.g., colorectal cancer

The U.S. Multisociety Task Force on Colorectal Cancer 
and the American College of Gastroenterology 
recommend colonoscopy every 3-5 years, beginning at 
age 40, or 10 years younger than the youngest 
diagnosis in the family, whichever comes first.diagnosis in the family, whichever comes first. 



Intervention

Ch ti• Chemoprevention

E g Coronary Heart DiseaseE.g., Coronary Heart Disease

The USPSTF strongly recommends that cliniciansThe USPSTF strongly recommends that clinicians 
discuss aspirin chemoprevention with adults who are 
at increased risk for CHD.  Discussions with patients 
should address both the potential benefits and 
harms of aspirin therapy. 



Intervention

• For those at highest risk prophylactic• For those at highest risk, prophylactic 
procedures and surgeries

E.g., Ovarian cancer

There may be surgical and chemopreventive options for 
patients at increased risk for developing ovarian cancer 
based on family history and/or genetic test results. Thebased on family history and/or genetic test results.  The 
risks and benefits of these options vary depending on 
age, family history, and the presence or absence of a 
cancer susceptibility mutationcancer susceptibility mutation. 



Family History is a Risk Factor 
f Cfor Common Diseases

Heart disease 2 0 5 4

Relative Risk

Heart disease 2.0 – 5.4
Type II diabetes 2.4 – 4.0
Breast cancer 2 1 – 3 9Breast cancer 2.1 3.9
Colorectal cancer 1.7 – 4.9
Prostate cancer 3 2 – 11 0Prostate cancer 3.2 11.0



Risk Assessment



The Health Family Tree 
Study Utah, 1983-1996

• H.S. students completed forms at home 

F il hi t d t ll t d ibli t• Family history data collected on siblings, parents, 
aunts & uncles, grandparents

• Family history score calculated for each disease

R t t h f il ith f db k d d i• Report to each family with feedback and advice

• Public health nurses visited high risk families• Public health nurses visited high risk families



Risk Assessment

Health Family Tree Study 
Family history of coronary heart disease (CHD)

FHx Score % Families % Early CHD % All CHD 

≥0.5  (positive) 14 72.1 48.4 
≥1.0  (str pos) 3.2 34.7 17.6 
≥2.0 (v str pos) 1.0 16.8 6.3 
 
 
Includes data from 122,155 families

Williams, et al. Williams, et al. Am J CardiolAm J Cardiol 2001; 2001; 87:129-135



Epi Studies of Family History and 
C di l Di (CVD)Cardiovascular Disease (CVD)

• Sibling CVD history assoc with greater risk than• Sibling CVD history assoc with greater risk than 
parental history

- Framingham Offspring Study11

• Sisters of women with early CHD – 98% low risk by 
Framingham but 40% had coronary artery calcific.Framingham but 40% had coronary artery calcific.

- Johns Hopkins Sibling Study22

A f l CHD ith CAC t d ibli• Assoc of early CHD with CAC - parent and sibling 
(2.7), sibling only (2.1), parent only (1.5)

- Multi-Ethnic Study of Atherosclerosis3Multi Ethnic Study of Atherosclerosis

11Murabito, JAMA 2005    Murabito, JAMA 2005    22Michos, Am Heart J 2005   Michos, Am Heart J 2005   33Nasir, Circulat 2007 Nasir, Circulat 2007 



Ridker, et al., JAMA 2007;297:611-619



• 10 year risk:  < 5%   5-10%   10-20%   >20%  
• Reynolds score adds - parental hx of MI before 60

C-reactive protein  
• 43% of women at 5 -20% reclassified into lower or higher• 43% of women at 5 20% reclassified into lower  or higher 
• Greatly improved accuracy  



Ability of several risk assessment models to y
identify early-onset CHD (HealthStyles, 2003)

Area
Risk assessment model

Area 
under the 
curve

Familial risk + demographics + related conditions 87.2

Familial risk + related conditions 84.6Familial risk + related conditions 84.6

Demographics + related conditions 84.6

F ili l i k d hi 82 3Familial risk + demographics 82.3

Familial risk only 70.9

Scheuner, Genet Med, 2006



WISEWOMAN - Minnesota 
Sageplus Program

•• Underinsured women aged 40Underinsured women aged 40--64 enrolled in the 64 enrolled in the 
NBCCEDP NBCCEDP 

•• Risk assessment and lifestyle intervention services for Risk assessment and lifestyle intervention services for 
heart disease and stroke risk factorsheart disease and stroke risk factors

•• Risk assessment includes family history of early MI or Risk assessment includes family history of early MI or 
sudden death in first degree relativesudden death in first degree relative

•• Clinical assessment for all women previously Clinical assessment for all women previously 
diagnosed with heart disease or diabetes or with ATP diagnosed with heart disease or diabetes or with ATP 
III CHD risk score of >= 10%III CHD risk score of >= 10%



Risk Factors and Family History

VariableVariable No FHx No FHx 
%%

FHxFHx
%%

Odds RatioOdds Ratio
[95%CI][95%CI][ ][ ]

CHDCHD 1.91.9 6.66.6 3.59 [1.603.59 [1.60--8.05]8.05]
HypertensionHypertension 21.621.6 36.936.9 2.12 [1.482.12 [1.48--3.03]3.03]
High High 

cholesterol cholesterol 
medicationmedication

5.35.3 14.714.7 3.10 [1.823.10 [1.82--5.30]5.30]

medicationmedication
DiabetesDiabetes 3.73.7 6.56.5 1.78 [0.871.78 [0.87--3.67]3.67]
DiabetesDiabetes 2 42 4 3 63 6 1 52 [0 591 52 [0 59--3 94]3 94]Diabetes Diabetes 

medicationmedication
2.42.4 3.63.6 1.52 [0.591.52 [0.59 3.94]3.94]

Heart failureHeart failure 0.3 0.3 1.8 1.8 6.55 [1.096.55 [1.09--39.5]39.5]
Kidney failureKidney failure 1.11.1 3.53.5 3.26 [1.123.26 [1.12--9.53]9.53]



Sageplus Family History Screening:
Follow-up

•• Health counseling on significance of family health Health counseling on significance of family health 
history and need for behavior changeshistory and need for behavior changesy gy g

-- Brochure and family history collection toolBrochure and family history collection tool

•• Encouraged to discuss family history with familyEncouraged to discuss family history with family•• Encouraged to discuss family history with family Encouraged to discuss family history with family 
and healthcare providerand healthcare provider

Offer phone consultation with genetic counselor ifOffer phone consultation with genetic counselor if•• Offer phone consultation with genetic counselor if Offer phone consultation with genetic counselor if 
concernsconcerns



Intervention

BMJ 2007;335:481-85.





Intervention

•• Dallas Heart StudyDallas Heart Study11 ––
bj t ith FH l MI d t FH i dbj t ith FH l MI d t FH i d-- subjects with FHx early MI, compared to no FHx perceived subjects with FHx early MI, compared to no FHx perceived 

lifetime risk of MI > average lifetime risk of MI > average 
-- among FHx+ MI, women less aware of risk and had worse among FHx+ MI, women less aware of risk and had worse 

lif t l h i d tlif t l h i d tlifestyle choices compared to menlifestyle choices compared to men

•• HARVEST studyHARVEST study22 -- never treated stage 1 hypertensionnever treated stage 1 hypertension
b l h h h l fb l h h h l f-- at baseline FHx+ assoc with higher prevalence of at baseline FHx+ assoc with higher prevalence of 

undesirable lifestyleundesirable lifestyle
-- over 6 years, FHx+ individuals improved lifestyle over 6 years, FHx+ individuals improved lifestyle 
-- FHxFHx-- individuals had increasingly poor lifestyleindividuals had increasingly poor lifestyle
-- FHxFHx-- had significantly higher initiation of drug therapyhad significantly higher initiation of drug therapy

11 Patel, Am Heart J 2007     Patel, Am Heart J 2007     2 2 Winnicki J Hyperten 2006 Winnicki J Hyperten 2006 



Salminen, Am J Health Behav, 2005



Valdez, Pediatrics, Sept supplement, 2007Valdez, Pediatrics, Sept supplement, 2007



Family History and 
Heart DiseaseHeart Disease 

• Risk Assessment• Risk Assessment
- Increasing evidence that FHx is important risk factor
- Risk prediction tools are limited when RR low 

(Levine & Levine, Preven Medic 2007)

• Intervention• Intervention
- Targeting lifestyle (motivation): little evidence 
- Disease screening: need cost benefit studies and more   

specific clinical guidelines about FHx 
- Chemoprevention: aspirin, statins? antihypertensives?

Prophylactic procedures/surgeries: NA- Prophylactic procedures/surgeries: NA 



Family History of Diabetes 

•• Prevalence of diabetes  Prevalence of diabetes  -- 8% and increasing8% and increasinggg

•• More than 1/3 have not been diagnosedMore than 1/3 have not been diagnosed

•• The association between diabetes and familial risk The association between diabetes and familial risk 
for the disease is graded and independent of otherfor the disease is graded and independent of otherfor the disease is graded and independent of other for the disease is graded and independent of other 
major risk factorsmajor risk factors

•• What role can family history play in risk assessment, What role can family history play in risk assessment, 
identification of undiagnosed diabetes, and identification of undiagnosed diabetes, and 
i t ti ?i t ti ?intervention?intervention?



Familial risk strata and adj* prevalence of 
diabetes: NHANES ‘99 04diabetes: NHANES 99-04

Prevalence ofPrevalence of Prevalence ofPrevalence of
Familial risk Familial risk 

stratumstratum
Proportion of Proportion of 

population (%)population (%)

Prevalence of Prevalence of 
diagnosed diagnosed 

diabetes (%)diabetes (%)

Prevalence of Prevalence of 
undiagnosed undiagnosed 
diabetes (%)diabetes (%)

HighHigh 6.86.8 19.119.1 8.48.4

ModerateModerate 23.023.0 8.98.9 3.03.0

AverageAverage 70.270.2 3.63.6 2.32.3

* By Age, Sex, race/ethnicity, and BMI; ** Predicted marginal probability*By Age, Sex, race/ethnicity, and BMI Valdez, Diabetes Care 2007



Family History of Diabetes 

NHANES ’99-04

Adjusted* prevalence of total 
diabetes by BMI and risk of 

High

family history of diabetes

Mod

Aver

*Adj for age sex race/ethnicity educ

Valdez, Diabetes Care 2007

*Adj for age, sex, race/ethnicity, educ



Family History of Diabetes 

NHANES ’99-04
Adjusted* prevalence of total 
diabetes by age and risk of family 
history of diabetes

High

Mod

Aver

*Adj for BMI sex race/ethnicity educ*Adj for BMI, sex, race/ethnicity, educ

Valdez, Diabetes Care 2007



ADARisk Assessment

• What non-invasive factors 
predict risk or help identify 
undiagnosed diabetes? 

• Does family history improve 
the predictive value of the 
t l?tool?  

• What is the evidence forWhat is the evidence for 
existing risk prediction 
tools? 



Risk assessment tools for diabetes

The Atherosclerosis Risk in Communities
• Clinical - AUC = 0.71 

waist circumference ethnicity
height age
bl d f il hi ( )blood pressure family history (parents) 

• Fasting glucose only: AUC = 0.74
Clinical + glucose: AUC = 0 78• Clinical + glucose: AUC = 0.78

• Clinical + glucose + lipids: AUC = 0.80    

Assessments based on clinical info only may be of value as 
a first step in serial diagnostic strategies for prevention in 
community settingscommunity settings.

Schmidt, Diabetes Care 2005Schmidt, Diabetes Care 2005



Risk assessment tools for diabetes

German Diabetes Risk Score
• To estimate 5-year probability of developing diabetes  y p y p g

waist circumference physical activity
height smoking
h f h i dhx of hypertension red meat
whole-grain bread coffee
alcohol agealcohol age

• AUC = 0.82 – 0.84 0.75 - 0.83 for undiagnosed g
• Accurate screening tool to identify high risk individuals 
who would benefit from diet and lifestyle changes

Schulze, Diabetes Care, 2007Schulze, Diabetes Care, 2007



Intervention Diabetes

Murff, Diabetes Care, 2004



Intervention Diabetes

Risk-reducing and risk-aware behaviors by family history 
category
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Intervention Diabetes

Baptiste-Roberts, AJPH, 2007



Intervention Diabetes
•• Project Direct Project Direct –– 1122 AA adults without diabetes in NC1122 AA adults without diabetes in NC

62% women; 35% over 50 years; 65% overweight62% women; 35% over 50 years; 65% overweight

•• 36% FHx of diabetes 36% FHx of diabetes –– 20% mother; 11% father; 18% 20% mother; 11% father; 18% 
siblingsibling

•• Compared to FHxCompared to FHx--, those with FHx+ were more:, those with FHx+ were more:
-- aware of diabetes risk factorsaware of diabetes risk factors

likely to consume 5+ fruits and vegetables per daylikely to consume 5+ fruits and vegetables per day-- likely to consume 5+ fruits and vegetables per daylikely to consume 5+ fruits and vegetables per day
-- likely to have been screenedlikely to have been screened

H lth B li f M d lH lth B li f M d l•• Health Belief Model Health Belief Model 
FHx diabetes FHx diabetes ------ perceived susceptibility perceived susceptibility ---- likelihood likelihood 
of behavior change of behavior change 

Baptiste-Roberts, AJPH, 2007



Family History and Diabetes

• Much validation work needs to be done for risk 
assessment tools

• Intervention options are mainly lifestyle changes 
- studies are limited: cross sectional & self reportsstudies are limited: cross sectional & self reports
- behaviors are very difficult to change
- population vs high risk approach

• Screening guidelines
- USPSTF – only for adults with hypertension or- USPSTF – only for adults with hypertension or    

hyperlipidemia
- ADA – begin age 45 every 3 years for normal risk
high risk (FHx) – younger and more frequently 



Family History and Cancer

• 5-10% of cancers strong hereditary basis

• 10 -30% familial 

• Family history is key to risk assessment 

• Identification of high risk is important for disease 
detection (screening)

• Role of family history in guiding other prevention 
strategies is less clear 



Family History and Cancer

• 5-10% of cancers strong hereditary basis

• 10 -30% familial 

• Family history is key to risk assessment *
• Identification of high risk is important for disease 

detection (screening)*
• Role of family history in guiding other prevention 

strategies is less clear 



Risk Assessment and Cancer

• Cancer family history should be routine y y
part of patient care 

Barriers to collecting FHx in clinical setting• Barriers to collecting FHx in clinical setting 

• New tools being developed - computerized, g p p ,
self-administered, automated assessment  

l GExamples – GREAT
Your Disease Risk JamesLink
Family Healthware MyGenerationsy y



Issues with Risk Assessment Tools

• What is the purpose and setting for the risk assessment?p p g

• What family history data should be collected?  
relatives age at onsetrelatives age at onset
age at death cause of death
co-morbidities race/ethnicity/ y

• Should other risk factors be included in the assessment? 

• What criteria will be used to assess risk?  



USPSTF, Ann Intern Med, 2005



Family history screening protocols for mutation testing

Palomaki, Genet Medic, 2006



Cancer Risk Assessment 

• Lack of agreement between protocolsg p

• Most algorithms were developed from clinical data 
( i t i d t l t di )(e.g., registries and some case-control studies)

• Need to validate assessment criteria using populationNeed to validate assessment criteria using population 
level data

H f t f il hi t i th• However, for most cancers, family history is the 
strongest predictor of future risk 



Clinical Guidelines for Cancer 
S i USPSTFScreening - USPSTF

• Colorectal – Persons at higher risk (e.g., 1st-degree relative 
< 60 years) screening at an earlier age is reasonable

• Breast - Women at increased risk (e.g., family history in a 
mother or sister) more likely to benefit from regular 

h b i i i th 40mammography beginning in the 40s

• Prostate – If early detection improves outcomes, men > 45Prostate If early detection improves outcomes, men > 45 
at increased risk (AA men and men with family history of 
1st-degree relative) may benefit 



Risk Assessment – Economic Analysis

• Estimate clinical and economic effect of using FHx 
to identify persons for CC screening before age 50 y p g g

• Population estimates
22 mill eligible for FHx assessment (40 44 years)- 22 mill eligible for FHx assessment (40-44 years)

- 1 mill eligible for early colonoscopy
- 2,834 invasive cancers detected
- 29,331 life years gained 
- program cost - $900 million
- discounted cost per life year gained - $58 228- discounted cost per life year gained - $58,228. 

• Costly but potentially beneficial; need more data

Ramsey, Cancer Epidemiol Biomarkers Prev, 2005



Risk Assessment – Economic Analysis

Prevalence of Family History of Cancer
16

12

14

16

(%
)

Lung

6

8

10

va
le

nc
e 

g
Colorectal
Breast
Ovarian

2

4

6

Pr
ev Prostate

0
20-29 30-39 40-49 50-59 60-69 70-79

Age Group

Ramsey, Genet Med, 2006



Family History for Public Health 

• High risk approach can augment population approach 
- Increase screening rates 
- Motivate families to eat healthier and exercise

• Research agenda
- Validate risk assessment algorithms
- Develop decisions support tools
- Study impact of family history on interventions
- Study cost-effectiveness for detection andStudy cost effectiveness for detection and 

prevention programs
- Review clinical preventive services guidelines and 

id tifidentify gaps 



For more information

Paula W. Yoon
Contact: pyoon@cdc govContact: pyoon@cdc.gov

Division for Heart Disease and Stroke PreventionDivision for Heart Disease and Stroke Prevention
CDC


