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Agenda 

 I. Older Age Underwriting – Defined as over the age of 70 
• Mortality Trends: shift from infectious diseases to chronic 

degenerative diseases
• Current leading causes of death
• Current underwriting considerations : traditional underwriting tools 

to assess older age applicant
 II. Dementing illnesses: Alzheimer’s Dementia 

• Early detection may aid in risk assessment
• Biomarkers/ Imaging 
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Agenda 

 III. Lifestyle 
oInactivity, obesity, malnutrition  

• Medication use based on pharmacogenomics  
oAnticholinergic burden   

 2020 and beyond
• How to influence behavior? 
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Mortality Trends

 Currently life expectancies are 76 for men and 81 for women 
• At birth average 79 years 
• USA ranks 34th in the world for life expectancies 
• `Japan is #1 with overall life expectancy of 84 years

• The oldest old (80+) will be the fastest growing cohort in the population over the next 25 years 

o Number of people over age 80 will increase by 233% increase

o Number of people over the age of 65 will increase by 160% 

o Overall population growth : 30% increase over next 25 years 

Oxford Desk Reference: geriatric Medicine. Edited by Margot Gosney, Adam Harper, and Simon Conroy. Oxford University Press 2012. Page 4. 
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Mortality Trends

 Improved mortality has been the trend 
• 1960-1996 54% decrease in CAD deaths
• 1960-1996  73% decrease in stroke deaths
• 5 year cancer survival rates have improved from 49% in the 

late 1970’s to 65% in 2008 
o 67% increase in cancers of the elderly with the aging 

population
oAverage age of  diagnosis is 66 years and sufferers are 

more likely to survive their cancer.

CAD, Stroke, Cancer mortality
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Shift from Mortality to Morbidity
Identify the high functioning elderly with minimal disease burden 
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Factors that May Influence the Trends  

• Lifestyle choices: Inactivity, obesity, smoking

• Genetic information and its use to choose appropriate 
medications and modify or prevent diseases = 
Precision Medicine

• How to translate information into behavior change? 
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Top 10 leading causes of death 

 Heart Disease accounts for ~ 24 % of deaths in the USA
• Accounts for 40% of all deaths worldwide
• Related to risk factor control: Smoking, Diabetes, Lipids, HTN 
• Increasing prevalence with increasing age

 Cancer accounts for ~ 23% 
• Lung cancer is the most common form of cancer for both men and women 
• Smoking related 

 Chronic lower respiratory disease is the 3rd leading cause of death
• 80% of  respiratory diseases  attributable to cigarette smoking 

 Accidents are the 4th most common cause of death in USA
• 75% of deaths related to falls occur in individuals over the age of 65 years
• Rate of falls increase exponentially with age over 75 years of age

o 12 month mortality rate post hip fracture is up to 67% 

CDC/NCHS, National Vital Statistics System, Mortality 2013

Fall data: The Merck Manual of Geriatrics 3Rd Edition. Editors Mark Beers,MD and Robert Berkow, MD. Falls. Pages 195-203.
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Top 10 leading causes of death  

 Stroke- One out of 20 deaths/ 5th Leading cause
• Ischemic stroke predominant type 87% 
• Leading cause of long term disability 

 Alzheimer’s disease

 Diabetes

 Influenza and pneumonia 

 Kidney disease 

 Suicide
CDC/NCHS, National Vital Statistics System, Mortality 2013

CDC, NCHS. Underlying Cause of Death 1999-2013 on CDC WONDER Online Database, released 2015. Data are from the Multiple Cause of Death Files, 
1999-2013, as compiled from data provided by the 57 vital statistics jurisdictions through the Vital Statistics Cooperative Program. Accessed Feb. 3, 2015.

http://wonder.cdc.gov/ucd-icd10.html
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Traditional Underwriting Older Age Applicant  

 Underwriting for the most common causes of death
• Difficult to underwrite geriatric syndromes
oDementia, Frailty, Falls

 What are we missing?
• Ways to detect dementia 
o Alzheimer’s research has developed methods to study the 

brain in vivo with imaging of amyloid plaques 

• Goal of research to detect asymptomatic, preclinical 
dementia and intervene early in disease

Vassilaki, Maria, Ruth H. Cha,  et al. “Mortality in Mild Cognitive Impairment Varies by Subtype, Sex, and Lifestyle Factors: The Mayo Clinic Study of Aging.” 
Journal of Alzheimer’s Disease: JAD 45, no. 4 (2015): 1237–45. 
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10 year Lag Time: Amyloid to Dementia

Sperling RA et al, Alzheimers Dement. 2011 May;7(3):280-92 
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Dementia: Early Recognition 

 Clinical medicine: biomarkers for AD
• Adjunctive information to substantiate disease presence

 Lumbar puncture
• A pattern of low Amyloid B42 and elevated phosphorylated tau

o Phosphorylated tau is more specific 
o Distinguish AD from ALS, Parkinson’s, Lewy body and Frontotemporal dementia

• Commercially available from Athena Diagnostics
o In one published prospective study of MCI: 
o Sensitivity 89% and Specificity 77%
o Positive Predictive value 73% vs Negative Predictive value 91%

 Not ready for prime time – YET, but it’s coming !

McKhann, Guy M.,et al. “The Diagnosis of Dementia due to Alzheimer’s Disease: Recommendations from the National Institute on Aging-Alzheimer’s 
Association Workgroups on Diagnostic Guidelines for Alzheimer’s Disease.” Alzheimer’s & Dementia : The Journal of the Alzheimer’s Association 7, no. 3 
(May 2011): 263–269. doi:10.1016/j.jalz.2011.03.005.

Name of the Game !
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Advanced Imaging in Detection of Amyloid Plaque

• Florbetapir-F18  is an injectable radiopharmaceutical agent (Amyvid/ Eli 
Lily) developed for PET use.  It binds to amyloid plaque and thus can be 
used in the diagnosis of Alzheimer's Disease.  
• FDA approved for the evaluation of cognitive impairment (MCI) 
• Scan sensitivity was estimated at 92% and specificity at 95% in autopsy proven cases 

Yang, Lucie, Dwaine Rieves, and Charles Ganley. “Brain Amyloid Imaging — FDA Approval of Florbetapir F18 Injection.” New England Journal of Medicine 
367, no. 10 (2012): 885–887. doi:10.1056/NEJMp1208061.

Amyloid + / Alzheimer’s Amyloid+ / Normal 
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When Will Biomarkers and Amyloid Imaging Be Used? 

 Mild cognitive impairment with equivocal traditional testing
• Mortality ratio for any degree of MCI ~ 200%
• 5-10% risk for AD development 

 Distinguishing dementia from depression 

 Cognitive changes in a young individual

 Asymptomatic but high risk and highly motivated individuals

 Clinical trials

Vassilaki, Maria, Ruth H. Cha,  et al. “Mortality in Mild Cognitive Impairment Varies by Subtype, Sex, and Lifestyle Factors: The Mayo Clinic Study of Aging.” 
Journal of Alzheimer’s Disease: JAD 45, no. 4 (2015): 1237–45. 

Diagnostic Dilemmas : Not universal for a while
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New insights into dementia  

 Research found a correlate between indices of hypoxia in PSGs predict MCI in a 
cohort of elderly women
• Oxygen desaturation index and percentage time in apnea or hypopnea 

associated with incident MCI
o These measures may better quantify the sleep related gas exchange 

disturbances 

o Intermittent vs continuous hypoxia associated with greater cellular oxidative 
stress 

o Not only has sleep disordered breathing (SDB)  been associated with MCI

• Higher levels of beta- amyloid deposition in the brains of those with both 
MCI and SDB  has also been shown in very small studies measured by 
PET-PiB

Yaffe, K. , Laffan A, Harrison, S. JAMA 2012 Aug 10; 306(6):613-619

Sleep studies may be warranted in cognitive impairment ?
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Anticholinergic Cognitive Burden Scale

 Tool for clinicians that identifies the severity of anticholinergic effects on 
cognition 
• Research has found that the low risk drugs are those with affinity for muscarinic 

receptors without cognitive impairment
• High risk medications are those that readily cross the blood brain barrier and are 

associated with delirium 
o Possible anticholinergic activity (ACB=1) 
o Moderate anticholinergic activity ( ACB=2) 
o Severe anticholinergic activity (ACB=3)

The anticholinergic burden scale. www.indydiscoverynetwork.org/AnticholinergicCognitiveBurdenScale.html. Accessed May 10, 2016.
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Anticholinergic Cognitive Burden Scale 

.Fox C, Richardson K, Maidment ID, et al. Anticholinergic medication use and cognitive impairment in the older population: the medical research council 
cognitive function and ageing study. J Am Geriatr Soc. 2011;59(8):1477-1483.

 The definite anticholinergic medications have been linked to
• Decline on performance on MMSE
• Increased risk for MCI
• Increase risk of mortality 

o Cause and effect correlation not established 
o May be that anticholinergic medications are commonly used in disease states with high 

morbidity and mortality
o Further research to elucidate the relationship 
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Anticholinergic Burden Scale

Possible Anticholinergic 
Effects ACB score = 1 

Definite Anticholinergic 
Effects ACB = 2

Definite Anticholinergic 
Effects score = 3 

Alprazolam
Atenolol
Captopril
Codeine
Diazepam
Digoxin
Furosemide
Prednisone
Nifedipine
Warfarin

Amantadine
Belladona
Cyclobenzaprine
Cyproheptadine
Carbamazepine
Loxapine
Meperidine

Amitriptyline
Brompheniramine
Chlorpheniramine
Clomipramine
Clozapine
Diphenhydramine
Hydroxzine
Paroxetine
Promethazine

The anticholinergic burden scale. www.indydiscoverynetwork.org/AnticholinergicCognitiveBurdenScale.html. Accessed May 10, 2016.
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Mobility models for the future 

 “NIH investigators have identified several markers, including grip strength, 
gait (walking) speed, circulating levels of the protein IL-6, and measures of 
lung function, that can be used to predict the onset of limitations in mobility. 
Researchers are currently conducting a genome-wide association study to 
identify genes and genomic regions associated with trajectories of change 
in each of these markers.”

Disability Fact Sheet Research Portfolio Online Reporting Tools http:// www.nia.nih.gov 



20

Methods to assess Falls    

 Falls are a result of many factors 
• Difficult to assess the risk due to multifactorial nature

 Look at risk factors
• Look at the medications, medications, medications 

• Polypharmacy data shows that risk increases with 4-5 or more 
medications/ regardless of type 

• Benzodiazepine use increases risk 44% ( residents of nursing 
homes)

• Psychoactive drugs, diuretics, Class 1A antiarrhythmics, digoxin

• Prior fall?
• Those with impaired gait/ balance high risk for falling 

Leipzig RM, Cumming RG, Tinetti ME. Drugs and falls in older people: a systematic review and meta-analysis: 

I. Psychotropic drugs. Journal of the American Geriatrics Society, 1999, 47:30-39.

Primarily historical data 
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Fall Risk Assessment

 Walking speed – indicator for mobility
• If impaired predicts future dependence 

 Hand grip strength – indicator for overall muscle strength
• Predicts future disability independent of chronic disease

 TUG – indicator for lower extremity strength and balance
• Predicts falls 

Hassinen, M., Komulainen, P., Lakka, T. et al. Journal of Physical Activity and Health 2005, 3,298-306.
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Grip Strength Test 

 Hand dynamometers measure hand grip force
• Provides information about lean muscle mass

o Marker for frailty, sarcopenia, and nutritional well being
o Predictive of other conditions: Bone mineral density in postmenopausal women 

• Increased cardiovascular and cancer mortality 

Kärkkäinen M, Rikkonen T, Kröger H, Sirola J, Tuppurainen M, Salovaara K, Arokoski J, Jurvelin J, Honkanen R, Alhava E: Physical tests for patient selection 
for bone mineral density measurements in postmenopausal women. Bone. 2009, 44 (4): 660-665.

Gale CR, Martyn CN, Cooper C, Sayer AA: Grip strength, body composition, and mortality. Int J Epidemiol. 2007, 36 (1): 228-35. 10.1093/ije/dyl224.

Another tool for risk assessment?

Men
70+

Right
33(7.8)

Left
32(7.5)

BMI
27.2(3.
9)

Women 
70+

Right 
20(5.8)

Left 
19(5.5)

BMI
27(4.7)

Mean and Std deviation and Hand Grip Strength in kilograms 
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Frailty 

 Not limited to those with low BMI
• Sarcopenic obesity
oMuscle mass loss with poor protein intake 
oMuscular atrophy due to inactivity

 Best serum marker is prealbumin
• Specific marker for protein synthesis
• Less influenced by liver synthesis 

o Insurance lab: cholesterol and albumin  

Oxford Desk Reference: geriatric Medicine. Edited by Margot Gosney, Adam Harper, and Simon Conroy. Oxford 
University Press 2012. Page  24. 
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Immune Risk Phenotype 

 Biomarkers that suggest poor immune function INCREASE risk for mortality

• Multiple inflammatory markers have been studied
• CRP, IL-6, TNF, WBC

 Gene polymorphisms located within the promoter regions for production of 
proinflammatory cytokines have shown different susceptibilities to diseases
• Successful aging subjects attenuate the inflammatory response better than those who 

do not age as successfully 
o CD4/CD8 < 1 
o Low levels of B cells
o Increased HsCRP
o Increased both IL-6 and TNF 

Martinis, MD., Franceschi, C., Monti, D. Inflammation markers predicting frailty and mortality in the elderly. Experimental and Molecular Pathology 80(2006) 
219- 227.
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Sitting is the new smoking 

Bjørk Petersen C et al, Int J Behav Nutr Phys Act. 2014 Feb 5;11:13 

Sitting > 10 hrs/day 2X all cause mortality
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Obesity 

 “The full long-run consequences of increased obesity rates at the 
aggregate level are probably not yet visible, but there are enough warning 
signs to suggest that past trends showing better health among the elderly 
may be ending—unless other societal changes or medical advances can 
compensate for the effects of unhealthy weight gain.” 

Sturm,R. , Ringel J., and Andreyeva T. Health Aff March 2004 vol. 23 no. 2 199-205 
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Exercise Reduces Risk of Cardiovascular Mortality

 Prospective follow up analyses, stronger predictor of mortality than 
traditional risk factors

 Response to exercise training, specifically aerobic capacity is variable and 
ranges from 0% to 100% 
• Some individuals do not improve aerobic capacity despite intense aerobic training 

o The estimated heritability for gains in cardiorespiratory fitness ~ 50% with training

 Active individuals live longer 6.2 years in men and 5.6 years in women
• Jogging 1 - 2.4 h per week lowest mortality with multivariable hazard ratio of 0.29 

compared to sedentary

Blair, SN., Kohl, HW 3rd., Paffenberg, RS. Et al

Influences of cardiorespiratory fitness and other precursors on cardiovascular disease and all-cause mortality in men and women. JAMA 276: 205–210, 1996.
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Response to Exercise and Improved Aerobic Capacity 
Genetically Linked  

 Theorized that aerobic capacity is the factor that can be manipulated to 
prevent cardiovascular disease 

 Forecast gains in aerobic capacity using a “peripheral gene signature”
• Research found that ~ 20% of the subjects studied did not improve aerobic capacity with 

intense endurance training / high intensity interval training
• Research also found that ~ 30% did not enhance their insulin sensitivity 
• Concludes that genetic information can tailor lifestyle modifications 

o Promote alternative exercise intervention programs 
o Targeted therapies : intense pharmacologic and dietary protocols to overcome genetic 

predisposition  

Timmons JA et al, J Appl Physiol 2010 Jun;108(6):1487-96

11 gene SNPs explained 23% of the variance in gains in fitness (VO2max) *
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Risk Factor Modification for Dementia  
Does it decrease prevalence rate?

 Yes it does !
• Up to 50% of AD cases attributable to modifiable risk factors

 Diabetes : Randomized control trials reviewed 
• RR for dementia in those with diabetes is 1.39 and up to 1.50 RR for all 

dementias
oPossible mechanisms:

• Hyperinsulinemia may inhibit brain insulin production
• Impaired amyloid metabolism and clearance 

Barnes, D., Yaffe, K. www.thelancet.com/neurology.Published onlineJuly 2011 DOI:10.1016/S1474-
4422(11)70072-2

Triple the number of AD cases in the next 40 years

http://www.thelancet.com/neurology.Published
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Risk Factor Modification for Dementia 
Does it make a difference?

 Depression : RR 1.91 for development of dementia
• Life time presence of depression 
• Anticholinergic medications can worsen cognitive function 

 Physical Inactivity RR 1.82 for development of dementia 
• Highest levels of inactivity in women, that are older, living in urban areas

• 2009 rates of inactivity in US
o 32.5% of adults over age 18 inactive : mirrors the obesity figures
o 32.5% have some leisure time activity
o 34.9% regularly active

Barnes, D., Yaffe, K. www.thelancet.com/neurology.Published onlineJuly 2011 DOI:10.1016/S1474-
4422(11)70072-2

http://www.thelancet.com/neurology.Published
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Risk Factor Modification for Dementia
Does it Make a Difference? 

 Hypertension : RR 1.61 for dementia
• The association between HTN and dementia is complex
• Age and BP control related; although, not a consistent finding
oOlder age onset of htn no association 
oHypotension is  linked to the development of dementia 

particularly in individuals with treated htn

 Obesity : RR 1.60 for dementia
• BMI > 30 kg/m2 
• Midlife development of obesity portends risk  

Barnes, D., Yaffe, K. www.thelancet.com/neurology.Published onlineJuly 2011 DOI:10.1016/S1474-
4422(11)70072-2

http://www.thelancet.com/neurology.Published
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Risk Factor Modification for Dementia  
Does it decrease prevalence rate?

 Smoking : RR  for dementia  is 1.59

 Prevalence rate of smoking in the USA as of 2009 20.6% adults
• Former smoking does not appear to increase the risk 
oContributes to vascular disease
oNeurotoxins in smoke, oxidative stress, and inflammatory 

processes

Barnes, D., Yaffe, K. www.thelancet.com/neurology.Published onlineJuly 2011 DOI:10.1016/S1474-
4422(11)70072-2

http://www.thelancet.com/neurology.Published
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Precision Medicine 

Colins FS and Varmus H, N Engl J Med. 2015 Feb 26;372(9):793-5
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Precision Medicine 

 Personalized medical care based on genomics
• Consideration of  lifestyle and environment
• Genetic profiling to guide medical therapy: 1 million Americans enrolled 

o Initiative to accelerate research in the area of cancer treatment short term and then 
range of health and disease in the long term

o More accurate risk stratification optimizing preventative strategies and patient care

 Targeted therapies: Give the right drug, at correct dose, to achieve specific 
targets
• Pharmacogenomics

Future landscape of medicine – Heavy influence on genetic information 
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Pharmacogenomics

 13 of 45 New drugs 
• FDA approved in 2015
• Personalized medicines

https://www.pharmgkb.org/view/drug-labels.do
http://www.fda.gov/drugs/scienceresearch/researchareas/pharmacogenetics/ucm083378.htm
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Coumadin Dosing based on Cytochrome P-450 
System  

Dahal K et al, Chest. 2015 Sep;148(3):701-10 Shi C et al,  PLoS One. 2015 Dec 16;10(12):e0144511
Gage BF et al, Clin Pharmacol Ther. 2008 Sep;84(3):326-31

Slow metabolizer and Warfarin 
sensitive 
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People and Their Choices are Complex!

J. Gen,. Intern Med 2013 May ; 28(5) : 711-718. Published Online 2012 November15 Acessed May 8, 2016. 
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Intervention Study 

 Using apoE genotyping as a tool to promote lifestyle changes 
• Used apoE genotype because has impact on lipid metabolism and cholesterol 

absorption in CV disease 
• One year study – divided the subjects into 3 groups 

o High risk E4 + ( n= 16)
o Low risk E4 - (n=35) 
o Control Group 

 Results: 
• Dietary fat quality improved more in the E4+ group than E4 – group BUT ONLY FOR 
A SHORT TIME !!!!

Hanna-Leena Hietaranta- Luoma, Kari Akerman, Raija Tahvonen, Hannu Puolijoki, Anu Hopia.. J Nutrigenet
Nutrigenomics. 2014;7(3):161-74. Epub 2015 Feb 20.
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New Ways to Improve Compliance 

What form can the hovering take?
• Wellness programs
• Medication adherence reminders
• Home-based biometrics (longitudinal clinical care), 

wearable technology, mobile phones, other wireless 
devices  

• Telemonitoring or mentoring

Asch, DA, Muller, RW, and Volpp KG. Automated Hovering in Health Care- Watching Over the 5000 Hours. NEJM .July 5, 2012. 

Hovering 
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What Form Will Hovering Take?
Methods to track performance, adherence remotely
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Automated Hovering – The Evidence 

 Results:
• HbA1c after 6 months
• Control group ~ 9.9% to 9.8%
• Peer mentor group ~ 9.8% to 8.7%

 Mean change in HbA1c level from baseline to 6 months relative to control 
• Peer mentor group −1.07% (95% CI, −1.84% to −0.31%)

Long, JA., Jahnle, EC., Richardson, DM et al. Peer Monitoring and Financial Incentives to Improve Glucose Control  in African American Veterans: A 
randomized Trial. Annals of Int Med. 

Diabetes compliance improvement with hovering 
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Summary

 Detection of geriatric syndromes in underwriting is difficult

 Dementia, Frailty, Falls all associated with substantial mortality risk but no good way to 
identify
 New biomarkers for AD and immunity may help recognize high risk individuals
 Falls linked to gait and weakness

• Research ongoing to determine new ways to detect problems in mobility 

 Inactivity and smoking are important modifiable risk factors in diseases of the 
elderly

 Function is one of the most important markers for mortality in this cohort
• Cognitive and physical function should be evaluated with objective measures   
• New imaging technics and biomarkers may help to detect disease before there are 

symptoms  
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Summary

 Anticholinergic medication associated with the development of cognitive 
impairment, delirium, and death 
• Scoring tool helps clinicians determine proper combination of medications

 Precision medicine will individualize health care 
• Elderly will receive better care because

o Less drug interactions and side effects – more targeted therapy
o Lifestyle, nutrition, exercise will be major factors for precision medicine prescriptions

 Hovering is a sophisticated method of watching or monitoring behavior 
based on medication compliance, lab data 
• Better compliance translates to better outcomes 



©2015 RGA. All rights reserved.
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