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 Introduction 
Compression of morbidity is a reduction over time in the 

total lifetime days of chronic disability, reflecting a 
balance between  
(1) morbidity incidence rates, and  
(2)  case-continuance rates – generated by case-fatality and 

case-recovery rates.  
Compression of mortality is a reduction over time in the 

variance, or variability, of age-at-death, leading to 
progressively more “rectangular” survival functions. 

Each of the two types of compression is complex – making it 
difficult to assess the implications of change in one 
measure for change in the other.    
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Compression of Morbidity –  
Chronic disability includes limitations in activities of daily living 

(ADLs) and cognitive impairment (CI) – two risks covered by 
long-term care insurance (LTCI). 

Other definitions focus on diagnosed diseases, but these occur 
earlier in the disablement process, thereby adding complexity.  

Compression of Mortality –  
Mortality compression is generally accompanied by increases in 

the mean age-at-death (also called life expectancy (LE)). 

Otherwise, death rates at older ages would need to increase for the 
variances to decrease.  
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Life Expectancy at and beyond Age x in 
Year y 
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Life Expectancy at Age x in Year y 



10 Source:  Edwards RD, Tuljapurkar S.  2005.  "Inequality in Life Spans and a New Perspective on Mortality Convergence Across Industrialized Countries," 
Population and Development Review 31(4), 645-675. 
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Theoretical Limit of Variance of Time to 
Death, T, at and beyond Age x 

12 Source: Pollard JH, Valkovics EJ. 1992. “The Gompertz Distribution and its Applications.” Genus 48(3/4): 15-28.  
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Age-Standardized Death Rate at Age 65 
and Older 
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Source : 2007 Technical Panel on Assumptions and Methods:  Report to the Social Security Advisory Board.  Social Security Advisory Board, Washington, DC. 
2007.  
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Age-Standardized Disability 
Prevalence Rate at Age 65 and Older 
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ADLs in the U.S. National Long Term 
Care Survey (NLTCS)  

1.  Bathing 
2.  Continence 
3.  Dressing 
4.  Eating 
5.  Transferring (in/out bed) 
6.  Toileting 
7.  Inside mobility  

– not included in the HIPAA ADL Trigger 
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ADL Disability Thresholds 
0.  Performs ADL 
1.  Needs, but does not receive, help with ADL 
2.  Performs ADL with special equipment 
3.  Standby help with/without special equipment 
4.  Active help, with/without special equipment 
5.  Unable to perform ADL 

Two or more ADLs at levels 3–5 are required to meet 
the HIPAA ADL Trigger.   

The traditional NLTCS triggers count the ADLs at 
levels 2–5. 
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Disabled Life Expectancy at and beyond 
Age x in Year y (Sullivan, 1971) 
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Change from Year y0 to Year y in Disabled 
Life Expectancy at and beyond Age x   
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Summary 

Mortality Compression = Rectangularization of Survival 
Function 

Big effects over entire 20th century at age 0+. 

Lesser effects recently and at age 10+.  

Theoretical limits on variances will constrain future effects to 
approximately parallel shifts of survival functions at age 65+. 

Average ages at death (LE’s) will continue to increase. 

U.S. LE rankings at birth (#25, #24) and age 65 (#18, #24) indicate 
large potentials for LE gains, without any effective biological 
constraints. 
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Summary 

Morbidity Compression = Reduction in Lifetime ADL 
Disability Days 

Big declines over measurement period 1984-2004 at age 65+. 

Start and end rates differed substantially between males and 
females. 

Relative rates of decline (20%, 22%) in ADL expectancies were 
similar and very substantial for both males and females.  

Age-standardization is important for correct comparisons of 
populations with changing age structure.  
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Separate or Related? 
Mortality improvement, with static morbidity rates, would lead to 

increased morbidity (the survival increment; e.g., 0.33 yr., 0.20 
yr.).  

Actual mortality improvement, without compression, has been 
counterbalanced by an even greater reduction in morbidity (the 
morbidity decrement; e.g., 0.58 yr., 0.73 yr.).  

Conclusion: Mortality compression is not necessary for morbidity 
compression.   

Open question: Will morbidity compression reach an actual or 
theoretical lower limit, at which time survival increments and 
morbidity decrements are in balance? 
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