
Assessing Change in Patient 
Morbidity Over Time:

A Lesson from a Study of Health 
Among Older Individuals Pre 
and Post Hurricane Katrina

Data for this study were provided by:



Objectives:
• Present a case study of morbidity 

change in a population of older 
adults

• Describe how ACG scores are used 
to measure morbidity change over 
time

• Compare with an expected morbidity 
change in a “mirror” population
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Methods:
1) for measuring morbidity burden using 

ACG scores
2) to validate the morbidity burden 

assessment
– by looking at service use within morbidity 

groups
– by evaluating condition (EDC) prevalence

3) for finding a matching “mirror”
population with comparable morbidity 
profile and age and gender distribution
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Analytic plan for developing age-
gender adjusted ACG Scores
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Medicare population (age 65+ and enrolled for 24 months):
1. Regress normalized beneficiary cost on ACGs and age-gender groups
2. Save all regression coefficients

Peoples Health population:
3. Apply coefficients to pre-Katrina ACG categories and age-gender groups
4. Repeat scoring for post-Katrina 12-month period

“Mirror” population:
5. Apply coefficients to base year ACG categories and age-gender groups
6. Repeat scoring for prediction year



Change in ACG Score
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Study Finding:
• “We found a 13% increase in morbidity 

burden for the study population over the 
12-month period after Hurricane Katrina.”

• What does this increase mean clinically 
for population health? 

• What factors contribute to the increase?
• How can we support our finding with 

further evidence?
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Figure 2:  Physician Office Visits, Hospitalizations and Emergency Department Visits per 
1,000 Members, Annualized, for the Months Pre and Post Katrina
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Outpatient and ED Visits by 
Resource Use Band (RUB)
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8

Inpatient Visits by RUB



“Disaster-affected Conditions”
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Study Finding Explained:
• Greater prevalence of “disaster-

affected” conditions explains 
the higher morbidity burden.

• The increase in ACG score is 
explained by greater numbers of 
individuals in categories with 
higher morbidity burden.
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A case study will be presented, comparing 
the change in health pre and post Katrina of 

a managed care population with that of a 
“mirror” managed care population that has 

not been affected by the disaster.

Our challenge is to assess the 
expected change in health over a 

one year period in a normally aging 
elderly population from an elderly 

population that suffered a disaster.
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Pharmetrics “Mirror” for the Peoples 
Health Population-no morbidity matching
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Propensity Score Matching: An Overview
• Starting point: We combine the (Peoples Health) 

Katrina population with our Pharmetrics “mirror”
• Our propensity score is the probability of being in 

the Katrina population, conditional on independent 
variables that we enter into the logistic regression. 

• We pair up individuals who have a very similar 
propensity score, but one is from the Katrina 
population and the other from the “mirror”
(we adapted a SAS macro written by Lori Parsons to do this.)

• End point: We think that a difference between the 
base to prediction year change in morbidity and the 
pre- to post-Katrina ACG score change might be 
attributable to Hurricane Katrina.
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Mirroring the Peoples Health Population 
using Propensity Score Matching
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What we have learned:
• The measured increase in morbidity burden in 

the Katrina population may not be fully 
attributed to normal aging.

• Hurricane Katrina may have had a larger 
detrimental effect on morbidity burden than 
we were able to measure, and considering 
how population health might have changed in 
the absence of Katrina.

• Using the pre-Katrina ACG score gave us the 
largest count of matched pairs.
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In conclusion:
• ACG scores can be used to measure 

change in morbidity burden in eval-
uations of healthcare interventions.

• Propensity score matching can be 
used to verify that a change in 
morbidity burden can be attributed 
to a healthcare intervention.
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