
Chronic	Diseases	
and	Multimorbidity

Instructor:	Jackie	Torres,	PhD	(she/her)
Friday,	February	19,	2021,	8:45am	– 10:15am

by	Zoom



Outline
• Definitions
• The	Epidemiology	of	Chronic	Disease

• Prevalence	and	heterogeneity
• Chronic	disease	mortality

• Multimorbidity



What	is	a	chronic	disease?



WHO	Definition
“Noncommunicable	diseases,	also	known	as	chronic	diseases,	tend	to	

be	of	long	duration	&	are	the	result	of	a	combination	of	genetic,	
physiological,	environmental	&	behavioral	factors.”

• Leading	cause	of	death	and	disability	worldwide
• Heart	disease,	stroke,	and	diabetes	cost	low- and	middle-income	
countries	up	to	5%	of	GDP

https://www.who.int/en/news-room/fact-sheets/detail/noncommunicable-diseases;	http://www.wardhealth.com/articles/chronic-diseases-
claim-least-75-health-care-spending-most-developed-countries-pose-growing-



CDC	Definition
“Conditions	that	last	one	year	or	more	and	require	ongoing	medical	

attention	or	limit	activities	of	daily	living	or	both”

• Leading	cause	of	death	and	disability	in	the	US
• Account	for	75%	of	nation’s	$3.3	trillion	annual	health	care	costs

https://www.cdc.gov/chronicdisease/about/index.htm;	https://www.ncoa.org/news/resources-for-reporters/get-the-facts/healthy-aging-facts/



Epidemiology	of	Chronic	Disease	
in	the	United	States



Prevalence	of	Chronic	Disease	in	the	US,	2018
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Source:	National	Health	Interview	Survey,	2018;	in	Boersma et	al.	Preventing	Chronic	Disease,	2020,	
https://www.cdc.gov/pcd/issues/2020/20_0130.htm#results
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Source:	Centers	for	Medicare	and	Medicaid	Services,	2018
Available	for	download	at:	https://www.cms.gov/Research-Statistics-Data-and-Systems/Statistics-Trends-and-Reports/Chronic-
Conditions/Chartbook_Charts

Prevalence	of	Chronic	Conditions,	Medicare	Fee-for-
Service	Beneficiaries	65+,	2018









Prevalence	of	chronic	disease	in	the	U.S.,	
2018,	65+	by	insurance	type
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Source:	National	Health	Interview	Survey,	2018;	in	Boersma et	al.	Preventing	Chronic	Disease,	2020,	
https://www.cdc.gov/pcd/issues/2020/20_0130.htm#results



Prevalence	of	chronic	conditions,	60-80	years,	
by	race/ethnicity,	2006-2014
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Source:	National	Health	Interview	Survey,	2006-2014;	in	Davis	et	al.	Preventing	Chronic	Disease,	2017,	
https://www.cdc.gov/pcd/issues/2017/16_0241.htm#table1_down



Geographic	Variation	–
Prevalence	of	Stroke,	65+,	2018

Source:	https://www.cdc.gov/dhdsp/maps/dtm/index.html



Geographic	Variation	–
Prevalence	of	Diabetes,	65+,	2018

Source:	https://www.cdc.gov/dhdsp/maps/dtm/index.html



Impacts	of	chronic	disease	
for	older	adults



Leading	Causes	of	Death	Among	Older	Adults,	
U.S.,	2015
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National	Center	for	Health	Statistics.	Health,	United	States,	2016:	With	Chartbook on	Long-term	Trends	in	Health.	2016.



Leading	Causes	of	Death,	Updated

Woolf et al. JAMA. 2021;325(2):123-124. doi:10.1001/jama.2020.24865







Naveed Sattar. Circulation. 2019. Age at Diagnosis of Type 2 Diabetes Mellitus and Associations With Cardiovascular and 
Mortality Risks, Volume: 139, Issue: 19, Pages: 2228-2237, DOI: (10.1161/CIRCULATIONAHA.118.037885) 



Odden et	al.	JAMA	Internal	Medicine,	2012



Impacts	on	Hospitalization



Impacts	on	Avoidable	Encounters



Impacts	on	Physical	Functioning

Stenholm	et	al.	J	Gerontol A	Biol Sci Med	Sci,	Volume	70,	Issue	3,	March	2015,	Pages	332–338,	
https://doi.org/10.1093/gerona/glu113



Exacerbating	poor	outcomes	

Lunde et	al.	
2019.	Am	J	
Epidemiol



MULTIMORBIDITY

Source:	Academy	of	Medical	Sciences,	2018



https://assets.aarp.org/rgcenter/health/beyond_50_hcr_conditions.pdf





Multimorbidity Patterns	by	Age

Schafer	I,	von	Leitner EC,	Schön G,	et	al.	Multimorbidity patterns	in	the	elderly:	a	new	approach	of	disease	clustering	identifies	complex	interrelations	between	chronic	
conditions. PLoS	One. 2010;5(12):e15941.
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Multiple	Chronic	Conditions	and	
Life	Expectancy:	A	Life	Table	
Analysis

DuGoff,	Eva	H.;	Canudas-Romo,	
Vladimir;	Buttorff,	Christine;	Leff,	
Bruce;	Anderson,	Gerard	F.

Medical	Care52(8):688-694,	
August	2014.

doi:	
10.1097/MLR.0000000000000166



Predicted	mean	number	of	limitations	by	the	number	of	chronic	conditions,	
stratified	by	sex	and	age	group,	NHANES,	2005–2012

Jindai et	al,	
Preventing	
Chronic	Diseases.	
2016;	13:	E151



Why	do	comorbid	disease	
clusters	occur?

Discussion:



Explanations
• Random	coexistence	
• Causal:	one	condition	causes	another	
• Shared	susceptibility:	common	underlying	mechanisms	/	risk	factors
• Cyclic	reinforcement



Measuring	Multi-morbidity
• (Weighted)	sum	of	chronic	diseases

• e.g.		Charlson Comorbidity	Index	(Charlson et	al,	1987,	Quan et	al,	2011)
• e.g.	Multimorbidity weighted	index	(Wei	et	al	2016)

• (Weighted)	sum	of	prescription	drugs
• Variable	sources:	medical	records,	self-report

• In	population-based	survey	data,	conditions	considered	often	limited



Quiñones et	al.	2019.	Racial/ethnic	differences	in	multimorbidity development	and	accumulation	for	middle-aged	adults.	PLoS One.	
https://doi.org/10.1371/journal.pone.0218462.t001	



Lecture:	The	Epidemiology	of	
Sarcopenia,	Dr.	Peggy	Cawthon
Homework:	Reading

Next	Week:


