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Underwriting older ages: select topics
• The older age insurance applicant
• Older age specific underwriting requirements
• Mortality and morbidity considerations
• Unintentional injuries
• Pharmacy information in risk assessment
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Older age underwriting
• Exponential increases – mortality, disease incidence with age
– high event rate at older ages
– ratings assumptions have a disproportionate effect

• Amassed wealth, potential for large and early claims, may see mistakes
sooner than at younger ages
• Mortality is improving at older ages in many but not all countries (benefits
life insurance benefit; need to save more for pension)
• The force of extra mortality attenuates at older ages (impaired annuity
underwriting)
• Medical Officers and Underwriters need to be aware of actuarial
assumptions; lots of unknown factors and extrapolation
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Older age underwriting domains
– Risk Factors

– Mood and cognitive evaluation

– Lab markers (cholesterol. glucose)

– Cognitive tests

– Blood pressure, smoking, family
history

– Mood

– Medical Impairments
– Diagnosed disease
– Pharmaceutical data

– Physiologic Function
– Laboratory tests
– FVC/FEV1
– EKG

– Physical function:
– Mobility / exercise
– Self-reported activities

– Functional evaluation
– Sub-clinical and Clinical Disability
– Activities of daily living
– Living circumstances
– Resilience/frailty

– Mobility / exercise
– Direct measurement
– Self-reported activities

– Nutrition
– Build
– Lab markers (cholesterol, albumin)

Co-morbidity
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Society of Actuaries: Older age underwriting 2016, survey
of 29 North American direct life insurance companies
• “Older age market” begins at 70 years of age
• Medical officers and reinsurers: most commonly consulted for older age
underwriting assessments
• Life insurance; limited riders/benefits:
– accelerated death benefit (26%), accidental death benefit (14%), waiver premium
(14%), critical illness (11%), return of premium (11%), long term care (6%)

• Preferred underwriting limited <age 85; age 80 for best preferred
• Medical tests with higher normal values at older ages:
– build, blood pressure, total cholesterol, NT-pro-BNP, prostate specific antigen

• Older age specific criteria:
– testing (functional, cognitive); supplemental questionnaires (living arrangements,
activities of daily living, mental and social activities, travel)
– changes in traditional levels of underwriting acceptance
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North America: example, life insurance guidelines by age
Age (years)

Amount - multiple of
earned income

Age (years)

Amount - attending
physician statement

30-39

30x

0-15

$500,001 up

40-49

20x

16-55

$2,000,001 up

50-59

15x

56-65

$1,500,001up

60-64

10x

66-70

$500,001 up

65-70

5x

71 up

$50,001 up
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Society of Actuaries: Older age underwriting 2016, nonmedical criteria specifically requested

Regular
physician
care
84%

IADLs

Prescription
drug use
81%

Traffic
accidents
73%

Assisted
mobility
68%

Managing finances

Driving
67%

ADLs

Fall history
52%

Oxygen use
54%

Cognitive
skills 54%

Walking

Driving, use of public transportation

Feeding

Shopping, cooking

Dressing, grooming

Housework

Toileting

Managing communication

Bathing

Managing medications

Transferring
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Society of Actuaries: Older age underwriting 2016,
requirements
Information
source

Attending physician statement
(APS)
Motor vehicle report (MVR)

Test

Delayed word recall (DWR)

Clock draw test

Prescription database
Paramedical exam

Timed up and go (TUG)

Inspection report
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Life expectancy (LE) by age, USA, 2013, total
population

78.8

50.1

19.3

30

60

LE, total
population

LE,
males

LE,
females

65

19.3

17.9

20.5

70

15.6

14.4

16.6

75

12.2

11.2

12.3

80

9.1

8.3

9.7

85

6.6

5.9

7.5

90

4.6

4.1

4.8

95

3.2

2.9

3.3

Illustration, LE (years), non-tobacco

31.6

0

Age
(years)

15.6

12.2

65
70
75
80
Current age (years)

9.1

6.6
85

4.6
90

3.2
95

Issue age 70

LE, males

LE, females

Best

21

24

Standard

18

22

Mild rating

17

20

National Vital Statistics Reports, Volume 66, 2017
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Leading causes of death and number of deaths, United
States, 2015
All persons

Ages 65 and older

All causes

2,712,630

All causes

1,992,283

Heart disease

633,842

Heart disease

507,138

Cancer

595,930

Cancer

419,389

Chronic lower respiratory
diseases

155,041

Chronic lower respiratory
diseases

131,804

Unintentional injuries

146,571

Cerebrovascular diseases

120,156

Cerebrovascular diseases

140,323

Alzheimer’s disease

109,495

Alzheimer’s disease

110,561

Diabetes mellitus

56,142

Diabetes mellitus

79,535

Unintentional injuries

51,395

Influenza and pneumonia

57,062

Influenza and pneumonia

48,774

Kidney disease

49,959

Kidney disease

41,258

Suicide

44,193

Septicemia

30,817

Health, United States, 2016; https://www.cdc.gov/nchs/data/hus/hus16.pdf#020
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Prevalence of chronic diseases,
German general practices, 65+ years old
Number of different chronic diseases
25

n= 840,319, 57% female,
hypertension most common,
25% with 4 or more CDs

Percent

20
15
10
5
0
0

1

2

3
All

Male

4

5

>5

Female
Jacob et al, GMS 2016; 14
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NHANES 2005-2012; multi-morbidity and functional
limitations, age 65 or older
• NHANES 2005-2012, 5,518
individuals ages 65 or older;
mean age 73y, 56% female,
71% overweight or obese, 61%
with spouse/partner
• Multi-morbidity; 9 conditions:
heart disease, cancer, chronic
lung disease, stroke, diabetes,
kidney disease, hypertension,
depression, arthritis
• Functional status; 19
questionnaire items, 5 major
domains: ADL, IADL, leisure and
social, lower extremity mobility,
general physical activities

Positive association: multi-morbidity and
number of functional limitations

Jindai K et al. Prev Chronic Dis 2016;13:160174
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Heterogeneity in healthy aging, self-reported health,
ED-5D questionnaire

Lowsky et al, 2014
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The new old, The Economist, July 2017
• The “young old”: relatively good health, still at work, productive, with
disposable income

• “Grey tsunami”: possible labour shortages, huge fiscal strains, economic
stagnation and less innovation
• Flexibility:
– re-think the 3 phases of life: education / work / retirement

– part-time and gig economy

• Clever technology: age at home, retain as much autonomy as possible:
smart phones, social media, connected homes
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Unintentional injuries, ages 65 and over, falls cause 55%
deaths and rate is increasing

NCHS Data Brief, No. 199, May 2015
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Preventing falls in older persons:
risk factors
Potentially modifiable
•Cardiac: hypertension,
heart failure,
arrhythmias
•Environmental hazards
•Medications
•Metabolic: diabetes,
vitamin D deficiency,
underweight
•Musculoskeletal:
balance, foot, or gait
problems, lower
extremity muscle
weakness, pain, limited
activity, use walking aid

Potentially modifiable
(continued)
•Neurologic: delirium,
dizziness, Parkinson
disease, peripheral
neuropathy
•Mental: Depression
•Sensory: auditory, visual
impairment
•Other: acute illness,
anemia, cancer,
nocturia, urinary
incontinence,
obstructive sleep apnea,
postural hypotension

Not modifiable
•Age older than 80 years
•Female
•Arthritis
•Cognitive impairment
•History cerebrovascular
accident
•History falls
•History fractures
•Recent hospital
discharge

Moncada LV, Mire LG, Am Fam Physician, August, 2017
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Interventions, preventing falls in older adults;
systematic review and meta-analysis
• 283 randomized clinical trials, 159,910 participants, mean age 78.1 years
74% female; network meta-analysis 54 RCTs, 41,596 participants
evaluating 39 interventions
• Interventions associated with reduced risk injurious falls vs. usual care
– Exercise (odds ratio [OR], 0.51 [95% CI, 0.33 to 0.79]; absolute risk difference [ARD], −0.67
[95% CI, −1.10 to −0.24]); (particularly in sedentary, those inactive due to illness)
– Combined exercise and vision assessment and treatment (OR, 0.17 [CI, 0.07 to 0.38];
ARD, −1.79 [CI, −2.63 to −0.96])

– Combined exercise, vision assessment and treatment, environmental assessment
and modification (OR, 0.30 [CI, 0.13 to 0.70]; ARD, −1.19 [CI, −2.04 to −0.35])
– Combined clinic-level quality improvement strategies (eg, case management),
multifactorial assessment / treatment (eg, comprehensive geriatric assessment),
calcium supplementation, vitamin D supplementation (OR, 0.12 [CI, 0.03 to 0.55];
ARD, −2.08 [CI, −3.56 to −0.60])

– Tricco et al. JAMA November 7, 2017
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Older age falls: recent associations
Kiadaliri A et al.
Educational inequalities
in falls mortality among
older adults: populationbased multiple cause of
death data from Sweden.
J Epidemiol Comm
Health (1978), 2017
Nov
Noh JW et al.
Association between
sleep duration and injury
from falling among older
adults, Korea, Yonsei
Med J 2017 Nov

Tang TC et al. FNIHdefined Sarcopenia
Predicts Adverse
Outcomes Among
Community-Dwelling
Older People in Taiwan:
Results From I-Lan
Longitudinal Aging
Study. J Gerontol A Biol
Sci Med Sci 2017 Jul

Inverse association between education and deaths from
falls among men but not women; suggests an individual’s
education should be considered in falls reduction
interventions
Relationship between short sleep duration and injury from
falling, marginal risk long sleep in older adults

Community-dwelling older people, sarcopenia significantly
greater risk of all-cause mortality and composite falls,
emergency department visits, institutionalization, and
hospitalization.
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Polypharmacy:
associated with higher rates of falls
• Prospective population-based cohort study, n=5,213, ages 60+, median 69
years, 55% female, median follow-up 2.02 years,, 20% no Rx, 10%
smokers, 70% overweight or obese, 1,611 (31%) with polypharmacy (5+
Rx), 569 reported at least one fall
• Polypharmacy: 21% increase in falls
Number of Rx

IRR* (95% CI)

4+

1.18 (1.08, 1.28)

5+

1.21 (1.11, 1.31)

10+

1.50 (1.34, 1.67)

*Incidence rate ratio; adjusted for age, sex, smoking status,
socioeconomic factors
Dhalwani et al. Association between polypharmacy and falls in older adults: a
longitudinal study from England BMJ Open 2017
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Prescription drug use in past 30 days, United States,
2013-2014
• Rx drug use last 30 days adults 65 years
and over, percent

1988-1994

2013-2014

<1

74

91

1 to 4

60

49

5 or more

14

42

Ages 65 to 74

Age 75 and over

Lipid lowering agents

Lipid lowering agents

Beta blockers

Beta blockers

ACE inhibitors

Diuretics

Proton pump inhibitor / H2
antagonists

ACE inhibitors

Anti-diabetic agents

Anti-coagulants

91% of adults 65
years of age and
older take at least 1
prescription drug
vs. 74% 20 years ago

Health, United States, 2016 https://www.cdc.gov/nchs/
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Increasing polypharmacy

Age (years)

10+ Rx (%)

*DDI (%)

30-39

0.7

9.2

40-49

1.7

15.8

50-59

4.1

25.1

60-69

8.7

33.8

70-79

17.1

42.5

80+

24.0

46.0

Number of drugs by age

*Potentially serious DDI

Population Rx database, n= 310,000
adults; 1995 vs. 2010: 5+ Rx: 11.4% vs.
20.8%; *DDI 5.8% vs. 13.0%
*Potentially serious drug-drug
interaction (DDI)
Guthrie et al. BMC Medicine 2015
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Increasing polypharmacy, Swedish population, 20052008
• Polypharmacy increases seen in all age groups (except 0-9y)
• Largest increase in ages 70y and above
• Increases attributed to practice treatment guidelines, specific drugs
introduced, informed consumers, preventive care
Dispensed drugs (DP>1,
Polypharmacy DP>5, Excessive
polypharmacy DP>10
Hovstadius et al. BMC Clin
Pharmacol. 2010
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Polypharmacy: marker of increased mortality risk,
population-based prospective study (NEDICES)
• n=5,052 (58% female, mean
age 74), 2,550 deaths, median
follow-up 6.5 years
• Mortality risk increased with
polypharmacy (6 or more Rx)
(adjusted HR 1.83, 95% CI:
1.51-2.21, p < 0.001)
Note: polypharmacy definitions
vary, 5+ Rx most common, numeric
definitions do not address safety or
appropriateness
Masnoon et al. BMC Geriatr 2017
Oct

Kaplan-Meier survival, polypharmacy vs. 15 Rx vs. 0 Rx
Gomez et al Gerontology 2015: 61:301-9
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Association of potentially inappropriate medications with
outcomes: prospective cohort study
Geriatric rehabilitation,
Switzerland, n=210, mean
age 75.5y; 119 without PIM
(57% female), 91 with PIM
(STOPP), 49%F, 52% PIM=
central nervous system &
psychotropic Rx

Improved a. mobility (TUG), b. quality of life (QOL) (EQ5D-Index)
Bachman et al Z Gerontol Geriatr 2017 Oct 25
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Potentially inappropriate medication prescribing (PIM),
community older patients, updated STOPP-START criteria

1,615 Rx, 225 patients, mean age 73.1 years, 57% female, median 7.1 Rx/patient (SD
3.8, range 0-19), 73% polypharmacy (5+ Rx)
STOPPv2 risk factors:
number of medications (OR: 1.14, 1.06–1.25), psychological disorder (OR: 2.22,
1.13–4.37), insomnia (OR: 3.35, 1.80–6.32)
most frequent PIM – benzodiazepines
Blanco-Reina et al. 2016
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Potentially inappropriate medications (PIMs): EU(7)-PIM,
STOPP version 2 criteria and comprehensive protocol
• n=276, hospital discharge, mean age 74
(65-92)y, 49% female, median Rx 7 (117), 92% polypharmacy (5+ Rx)
– STOPP identified 393 PIMs affecting 190
patients (69%)
– EU(7)-PIM list identified 330 PIMs in 184
patients (66.7%)

– Comprehensive protocol identified 134
PIMs in 102 patients (37%)

• STOPP v2 identified significantly more
PIMs per patient vs. other 2 protocols
(p < 0.001)

Mucalo I et al. Eur J Clin Pharmacol 2017

• More PIMs: female (p = 0.002), lower
glomerular filtration rate (p = 0.039),
increasing comorbidities (p = 0.001)
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Medications associated with falls
Antiepileptic drugs
Antidepressants (tricyclic antidepressants, selective serotonin reuptake inhibitors)
Antihypertensive drugs
Antiparkinsonian drugs
Antipsychotics (typical and atypical)
Benzodiazepines
Digoxin
Diuretics
Laxatives
Opioids
Nonsteroidal anti-inflammatory drugs

Sedative and hypnotics
Moncada LV, Mire LG, Am Fam Physician, August, 2017
27

Aging: pharmacokinetic changes
Absorption:

Distribution

Metabolism

Excretion

•Uptake of substances
across membranes
•Influenced by surface
area for absorption,
blood flow to site and
drug characteristics
•Reduced gastric acid
secretion, altered gastric
emptying with aging
•Slower with aging but
generally complete

•Drug delivery throughout
the body
•Factors: dose, route of
administration, apparent
volume of distribution
(Vd), cardiac output,
blood flow, lipid
solubility, protein binding
•Age-related changes:
•increase in body fat,
increases Vd fat-soluble
drugs, require lower
dose, potential
accumulation, longer
duration of action
•decrease in total body
water – decreased Vd
water soluble drugs,
lower loading dose
•decrease in lean body
mass – generally lower
drug dosages
•decreased serum
albumin – less protein
binding, higher free drug
levels

•Biotransformation into
either active or inactive
forms
•Most drugs
•initially lipophilic to
transfer through biologic
membranes,
transformed into more
polar, water-soluble
compounds for
excretion
•Most metabolism via
liver enzyme systems;
other sites:
gastrointestinal tract,
kidneys and lungs
•Age related liver
changes:
•decreased size (shrink
25-35 % btw 3rd -10th
decades)
•decreased blood flow
(<35 %)
•decreased liver uptake
of drugs

•Drugs eliminated either
unchanged or as
metabolites
•Kidney most important
for excretion of drugs /
metabolites: glomerular
filtration, active tubular
secretion, passive tubular
reabsorption
•Renal function slowly
declines with age,
variable, about 1%/year
•Influenced by protein
binding, blood flow,
number of functioning
nephrons
•Liver metabolism and/or
excretion into bile with
release into the intestinal
tract
•Sweat, saliva, tears
excretion generally
quantitatively not
important

In general, drugs remain in the body longer (greater Vd lipid-soluble drugs, +/- reduced clearance).
Potential for increased or decreased drug sensitivity, adverse drug reactions and interactions
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Older age prescribing;
general considerations
Older age considerations

Increased Likelihood of ADR’s

•Drug therapy at older ages is
complex with co-morbidities,
environmental and genetic
variations and physiologic
effects of aging
•Little data about the effects
of age on drug action
•Little data on drug effects
and kinetics in the very
elderly (> 85 years)
•Older ages not routinely
recruited for clinical drug
trials
•Non-compliance more
common at older ages,
increases with the number
of Rx

•Age 85 and older
•More than 6 chronic medical
diagnoses
•Multiple health care
providers
•Multiple medications
(polypharmacy)
•Complex medication dosing
schedules
•Low body weight or body
mass index
•Decreased kidney function
•Lives alone, with or without
cognitive impairment

Increased risk of noncompliance
•Lack of understanding of
how to take drug
•Lack of understanding of
benefit
•Cognitive decline
•Complex regimens, new
medications, at time of
hospital discharge
•Intentional due to adverse
effects
•Financial considerations
•Long duration of therapy
•Unable to take in prescribed
form
•Safety closure vials
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Underwriting approach to medications
• Names of all Rx and non-Rx medications, supplements
• Number of medications, potential for ADR’s, drug-drug or drug-disease
interactions
• Number of diseases/diagnoses, changes in weight or functional status
• Lab abnormalities – electrolytes, serum albumin, glucose, renal function
tests
• Compliance, memory concerns, depression that may influence compliance
• Appropriate follow-up
• Under or over recommended dosages or durations of medications
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Substance abuse at older ages; potential
emerging public health issue

Mattson et al, 2017
https://www.samhsa.gov/data/sites/default/files/report_2792/ShortReport-2792.html
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Underwriting older ages: summary
• Underwriting older ages, traditional products, aligns with traditional
underwriting
• Addition of senior supplemental questionnaire, functional and cognitive
screens adds value
• As traditional underwriting evolves with less requirements and potentially
less reliable information, additional sources of information are likely to be
helpful
• New products for older ages have the potential to meet market needs
• Promising potential for wearables, smart technology

• Exercise is good at any age and – on an individual basis – for those with
risks and limitations
• Everyone should have a 5 year plan
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Legal notice
©2017 Swiss Re. All rights reserved. You are not permitted to create any modifications
or derivative works of this presentation or to use it for commercial or other public purposes
without the prior written permission of Swiss Re.

The information and opinions contained in the presentation are provided as at the date of
the presentation and are subject to change without notice. Although the information used
was taken from reliable sources, Swiss Re does not accept any responsibility for the accuracy
or comprehensiveness of the details given. All liability for the accuracy and completeness
thereof or for any damage or loss resulting from the use of the information contained in this
presentation is expressly excluded. Under no circumstances shall Swiss Re or its Group
companies be liable for any financial or consequential loss relating to this presentation.
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