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Measures of Multimorbidity and Morbidity 
Burden for Use in Primary Care and Commu-
nity Settings: A Systematic Review and Guide

ABSTRACT
PURPOSE Many patients consulting in primary care have multiple conditions 
(multimorbidity). Aims of this review were to identify measures of multimorbidity 
and morbidity burden suitable for use in research in primary care and commu-
nity populations, and to investigate their validity in relation to anticipated asso-
ciations with patient characteristics, process measures, and health outcomes.

METHODS Studies were identifi ed using searches in MEDLINE and EMBASE from 
inception to December 2009 and bibliographies.

RESULTS Included were 194 articles describing 17 different measures. Commonly 
used measures included disease counts (n = 98), Chronic Disease Score (CDS) /
RxRisk (n = 17), Adjusted Clinical Groups (ACG) System (n = 25), the Charlson index 
(n = 38), the Cumulative Index Illness Rating Scale (CIRS; n = 10) and the Duke 
Severity of Illness Checklist (DUSOI; n = 6). Studies that compared measures sug-
gest their predictive validity for the same outcome differs only slightly. Evidence is 
strongest for the ACG System, Charlson index, or disease counts in relation to care 
utilization; for the ACG System in relation to costs; for Charlson index in relation 
to mortality; and for disease counts or Charlson index in relation to quality of life. 
Simple counts of diseases or medications perform almost as well as complex mea-
sures in predicting most outcomes. Combining measures can improve validity.

CONCLUSIONS The measures most commonly used in primary care and com-
munity settings are disease counts, Charlson index, ACG System, CIRS, CDS, and 
DUSOI. Different measures are most appropriate according to the outcome of 
interest. Choice of measure will also depend on the type of data available. More 
research is needed to directly compare performance of different measures.

Ann Fam Med 2012;10:134-141. doi:10.1370/afm.1363. 

INTRODUCTION

T
here is increasing interest in the concept of multimorbidity, which is 

the co-occurrence of multiple diseases or medical conditions within 

1 person.1 Multimorbidity is particularly important in generalist set-

tings, such as primary care, where family practitioners act as the fi rst point 

of contact for people with a wide range of conditions and frequently man-

age patients with multiple coexisting conditions. Most patients consulting 

in family practice have multimorbidity, and the number of coexisting con-

ditions increases with age.2-4 The presence of multimorbidity is associated 

with increased health service utilization and poorer health outcomes.5-8

To assess the impact of multimorbidity, it is necessary to measure it. 

Measures of multimorbidity broadly fall into 2 types: simple counts of 

diseases in each individual (based on patient self-report or clinician assess-

ment), and indices to assess morbidity burden that differentially weight a 

range of conditions or diseases, using weights based on mortality, severity, 

or likely resource utilization.1
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Many measures of multimorbidity and comorbid-

ity were originally developed and validated among 

selected patients in hospital settings. The reliability 

and validity of some of these measures in a range of 

settings have previously been reviewed by de Groot 

et al,9 but the fi ndings may not be relevant to primary 

care, as the validity of a measure depends on the 

patient group and context in which it is assessed. Fur-

thermore, their review was based on articles published 

before September 2000 and needs updating.

The current review focuses on the use of mea-

sures of multimorbidity in family practice, generalist 

ambulatory care settings, and community dwelling 

populations. In the context of this review, we have 

defi ned primary care and community settings broadly 

to ensure relevance to the different health systems pro-

viding primary care in different countries.

The aims of this review were (1) to identify and 

describe measures of multimorbidity that are most 

suitable for use in research in primary care and com-

munity populations, taking into account the data 

and resources they require; and (2) to investigate 

the validity of these measures in terms of whether 

they have demonstrated anticipated associations with 

patient characteristics, process measures, and health 

outcomes.

METHODS
Inclusion Criteria
We included studies with empirical data that enabled 

us to assess the validity and/or reliability of measures 

of multimorbidity when used in generalist primary care 

or population settings.

Assessment of validity depends on determining 

whether a measure is able to demonstrate associations 

that support an underlying theory about the relation-

ship between the construct being measured and other 

variables.10 Because the nature of these anticipated 

relationships will vary in different settings, rather than 

addressing the validation of a measure, it is appropriate 

to assess the validity of a measure in a specifi c group of 

people and a specifi c context.11 

For this review, we included studies that provided 

data about associations between measures of multimor-

bidity and (1) patient sociodemographic characteristics, 

such as age, sex, and deprivation; (2) worse health out-

comes; and (3) process measures, such as utilization of 

health care, costs, and quality of care. It was anticipated 

that a valid measure of multimorbidity would demon-

strate associations with these variables. We also sought 

to identify articles comparing one measure of multimor-

bidity against another. Finally, we sought to identify 

articles that demonstrated the test-retest, intrarater or 

interrater reliability of these measures when used in a 

primary care or community context.

We included quantitative studies of any design that 

were predominantly based on adults. Participants had 

to be identifi ed either from a generalist primary care 

setting or a population sample. We did not restrict 

searches by country or language, although we did 

require an English abstract.

Exclusion Criteria
We excluded studies in which participants were identi-

fi ed through their contact with specialist services or 

hospital admission. We also excluded studies of mea-

sures in which the presence of an index disease was 

integral to the measure (for example, measures specifi c 

to diabetes); studies of comorbidity (an additional dis-

ease in patients with a specifi ed index disease); studies 

in which the multimorbidity measure was only used to 

show associations with variables related to secondary 

care (for example, in-patient mortality); and studies 

that described the prevalence of multimorbidity with-

out studying associations with other variables.

Searches
We conducted a systematic review through searches in 

MEDLINE and EMBASE from inception to December 

2009. Searches were undertaken in 3 stages, which 

were then combined. MeSH headings and free text 

were used to identify terms relating to (1) multimorbid-

ity or comorbidity; (2) measures or indexes and terms 

for measures that we had already identifi ed; and (3) 

ambulatory, outpatient, primary, or community care or 

general/community population. 

The searches were developed iteratively to identify 

the combinations of terms that achieved an accept-

able level of sensitivity and specifi city. We repeatedly 

checked articles identifi ed through different strategies 

against relevant articles already identifi ed and articles 

identifi ed through existing bibliographies.12-14 We also 

selected other articles from our personal fi les, contacted 

other researchers, and checked reference lists from 

relevant articles. The fi nal search strategy is shown in 

the Supplemental Appendix, available at http://

annfammed.org/content/10/2/134/suppl/DC1.

Data Management and Extraction
One author (A.H.) conducted a preliminary screen of 

titles and abstracts to exclude articles that were clearly 

irrelevant. Abstracts from the remaining studies were 

screened independently by 2 authors to identify poten-

tially relevant articles that were then reviewed inde-

pendently in full text. Disagreements were resolved 

between the 2 authors, with discussion with a third 

author as necessary.
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We extracted data about the characteristics of the 

study population, setting, outcome variables, study 

design, and main results into a Microsoft Access 

database.

We describe the measures identifi ed below. Sup-

porting tables provide details about the information 

needed to calculate each measure, along with details 

of which measures have shown evidence of validity by 

demonstrating associations with the specifi ed patient, 

process, or outcome variables.

RESULTS
The searches yielded 11,191 references, of which 

314 were potentially relevant and were reviewed in 

full text, leading to the inclusion of 194 articles that 

described 184 studies, some describing more than 

1 multimorbidity measure (Supplemental Figure 1, 

PRISMA, available at http://annfammed.org/

content/10/2/134/suppl/DC1). The majority of studies 

were of cross-sectional or longitudinal design.

Of the included studies, 76 were based on patients 

identifi ed through their contact with generalist pri-

mary care, and 108 were conducted among people 

living in the community (not as patients). One-half of 

the studies (n  = 97, 53%) were conducted in the United 

States, with almost all of the remaining studies being 

conducted in Canada, Europe, or Australia.

Six measures were used in at least 5 studies. The 

characteristics and application of these measures are 

described in Table 1. The Appendix  lists all the mea-

sures identifi ed, including the lesser-used measures. 

Supplemental Tables 1, 2, and 3 (available at http://

annfammed.org/content/10/2/134/suppl/DC1) 

describe whether each measure has demonstrated 

validity through showing anticipated associations 

with patient demographic characteristics, health out-

comes, or health care utilization.

Table 1. Characteristics and Application of the Most Commonly Studied Multimorbidity Measures 
in Outpatient Settings 

Measure
Original Derivation/
Validation Populations Information Needed Original Purpose of Score  

Disease count Not applicable (varies for different 
studies)

Clinician-rated disease counts derived from 
medical records or clinician diagnosis

Self-reported disease counts based on ques-
tionnaires or interviews

Not applicable (varies for differ-
ent studies)

Chronic Disease 
Score (CDS) / 
RxRisk 
Model15-17

Original CDS15: adult HMO enrollees 
from a single US HMO

Revised CDS16 derived and validated in 
254,694 adult members of a US HMO. 

RxRisk17 derived and validated in large 
samples of US HMO enrollees 

Automated pharmacy data during a 1-year 
period

To develop a stable measure of 
chronic disease status using 
routine pharmacy data rather 
than chart review

Charlson Index18 Derived in 559 US medical inpatients

Validated in 685 women receiving treat-
ment for breast cancer

Various versions are available; 17 to 22 dis-
ease categories, including age 

In different forms, can be administered by a 
health professional on paper or electroni-
cally or self-completed as a questionnaire 

Free

To predict 1-year mortality 
among patients admitted to 
hospital

 Later adapted to predict costs19

Adjusted Clinical 
Groups (ACG) 
System25

Derived and validated in US using large 
HMO databases

Validation sample also included 30,000 
Medicaid recipients

Age, sex, and diagnosis codes from medical 
records or insurance claims coded using 
the ICD or Read code systems 

Data entered into ACG System software 
available at cost under license

Originally devised to predict 
morbidity burden and use of 
health care resources

 System developed to provide a 
number of tools with different 
purposes

Cumulative Index 
Illness Rating 
Scale (CIRS)26,27

Hospitalized men in the United States26 
and subsequently older adults in 
ambulatory settings27

A rating scale consisting of 14 body systems 
categories that can be fi lled in by trained 
assessors directly during clinical consulta-
tion or from medical records. 

Free access

To assess the medical burden of 
chronic illness

(Duke Severity 
Illness Check-
list (DUSOI) 
index28-30

Developed in 249 adult patients attend-
ing a family practice in the United 
States

Severity of illness checklist for measuring a 
person’s illness severity

Can be fi lled in during clinical consultation 
or from medical records

Available from author

To quantify the burden of ill-
ness as measured by the 
physician

ADGs = Adjusted Diagnosis Groups; CADGS = collapsed Aggregated Diagnosis Groups; HMO = health maintenance organization, ICD = International Classifi cation of Diseases; 
MACs = major Adjusted Categories. 
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Disease Counts: 98 Studies
Disease counts were defi ned as a simple unweighted 

enumeration of the number of diseases. Disease counts 

specify whether the person has 1 or more of a limited 

list of conditions, but the conditions included in this 

list varied in different studies from 9 to 35 different 

items. These items may have been individual condi-

tions, diseases, health problems, or categories of condi-

tions or diseases. Disease counts may be self-rated, cli-

nician-rated, or extracted from records. Disease counts 

are the most commonly used measure of multimorbid-

ity and have been used mainly in relation to patient 

demographic characteristics and health outcomes and 

to a lesser extent process measures.

Chronic Disease Score (9 Studies) / RxRisk 
(8 Studies)
The Chronic Disease Score (CDS) uses pharmacy 

dispensing data to identify classes of medication that 

are taken as proxies for the 

existence of chronic disease 

(Table 1). The CDS has shown 

anticipated relationships with 

self-rated health status, functional 

status, hospitalization rates, and 

mortality.15,16,43,47-52 The original 

version15 considered 17 disease 

states with weights predefi ned by 

an expert panel. Notable subse-

quent versions include Clark et 

al’s revised CDS16 and RxRisk.17 

Clark and colleagues considered 

an expanded number of diseases 

using weights for health utiliza-

tion and costs derived empirically 

using health maintenance orga-

nization data. The RxRisk score, 

developed by Fishman et al, 

further expanded and revised the 

CDS, focusing on the estimation 

of future health care costs and 

increasing applicability to a wider 

range of pharmacy data sets and 

to children. Studies using the 

RxRisk model have shown antici-

pated associations with a wide 

range of variables (Supplemental 

Tables 1, 2, and 3).

Charlson Index and 
Variations: 38 Studies
Charlson et al developed this 

score for evaluating prognosis 

based on age and weightings for 

specifi c comorbid conditions.18 The validity of the 

Charlson index has been studied more extensively 

than other measures, particularly in hospital and 

specialist settings. Although it was developed and 

validated in hospitalized patients, it has since been 

adapted and validated in primary care and community 

populations.19,50,51,53 There are several variations of the 

Charlson index, but studies comparing these variations 

suggest they produce similar results.21,51,54-56 The major-

ity of studies using the Charlson index described the 

effect of multimorbidity on health outcomes, particu-

larly mortality.

Adjusted Clinical Groups System: 25 Studies
The Adjusted Clinical Groups (ACG) System, a popu-

lation / patient case-mix adjustment system based on 

medical records or insurance claims, measures health 

status by grouping diagnoses into clinically cogent 

groups. The ACG System was originally designed 

How Information Is Used Comments

Single diseases added to give a total number 
of diseases/conditions per individual

No weighting of diseases regarding severity or 
prognosis

Original CDS considered 17 disease states, 
weighted by an expert panel

Score based on history of dispensed drugs for 
1 year, adjusted for age and sex 

Subsequent versions used empirically derived 
weights and expanded number of diseases16,17

Limited number of disease states

Weighting of original CDS based on consensus 
rather than empirical data (addressed by 
subsequent versions)

Each disease is given a weighting of 1 to 6 and 
weighted scores are summated; this score can 
also be combined with age

Variations have been developed to use ICD-9 
data, namely, Romano et al (Dartmouth-
Manitoba score),20 Deyo et al,21 D’Hoore 
et al,22 Ghali et al,23 Rius et al24

Limited number of diseases

Prognoses vary between cancers yet have 
similar rating

Needs information about severity of some 
conditions

Prognosis for some conditions has improved 
since index developed

Collapsed into Initial Diagnosis Codes then to 
calculate ADGs (32); CADGs (12); MACs (26); 
ACGs (102). Each ACG includes individuals 
with a similar pattern of morbidity and simi-
lar expected resource use

Need to purchase bespoke software

Based on records or claims data so dependent 
on reliability of those data

Each body system has a severity rating of 0 to 
4, which are summated to create a total score 
(0-56), or presented as an index based on 
the number of categories scoring 2 or more.

Several variations exist

Requires training based on a manual. Broad 
body system groups

Prognoses vary among types of condition and 
may have improved since index was devised

Each diagnosis is rated on 4 levels: symptom, 
complication, prognosis without treatment, 
prognosis with treatment

 Various severity scores are calculated using the 
ratings (from 0 to 4) for each parameter of 
every diagnosis 

Subjective judgment is required on the part of 
the assessor

Requires training



ANNALS OF FAMILY MEDICINE ✦ WWW.ANNFAMMED.ORG ✦ VOL. 10, NO. 2 ✦ MARCH/APRIL 2012

138

MULTIMORBIDIT Y, MORBIDIT Y BURDEN MEASURES

to predict future morbidity and use of health care 

resources.25 Most studies of the ACG System described 

predictive models for a range of cost or process out-

comes associated with multimorbidity.

Cumulative Index Illness Rating Scale: 10 Studies
The Cumulative Index Illness Rating Scale (CIRS) 

index uses a scoring system that includes 14 body sys-

tem domains and a severity scale for each domain. The 

CIRS can be applied directly in consultations or from 

medical records (Table 1). Studies of the CIRS have 

found associations with a range of patient demographic 

characteristics, measures of process and health care 

utilization, and health outcomes. One study compared 

CIRS scored through direct patient observation or 

chart review and also assessed interrater and intrarater 

reliability. All methods produced comparable results. 57

Duke Severity of Illness: 6 Studies
Duke Severity of Illness (DUSOI) is a tool for mea-

suring a person’s illness severity that comprises 4 

parameters of each diagnosis, namely, symptoms, com-

plications, prognosis without treatment, and treatment 

potential. DUSOI can be completed at a consultation 

or from chart review. A few studies of the DUSOI 

demonstrated associations with age and sex, health 

care utilization, and quality of life. Parkerson et al 

found good interrater reliability for the DUSOI when 

rated by a physician or an auditor.28,29

Other Measures: 21 Studies
Eleven other types of multimorbidity measure were 

used in studies, often in comparison with other mea-

sures (Appendix). These studies all described associa-

tions also found by more commonly used multimorbid-

ity measures.

Comparison Studies: 15 Studies
Several studies have directly compared how differ-

ent measures of multimorbidity were associated with 

relevant variables in generalist primary care or com-

munity settings.* Most of these articles suggested that 

the performance of the different measures studied was 

similar.17,29,44,47,50,51,58,61  The Charlson index and the 

ACG System appeared to be the strongest predictors 

of mortality,47,50 whereas the ACG System and mea-

sures based on medication prescribed (Appendix) were 

strongest at predicting health care utilization.17,50,51,53 

Measures that include an assessment of functional sta-

tus or subjective disease burden appear to be stronger 

predictors of a range of health outcomes than those 

that count diseases without adjustment for their sever-

ity or impact.41,58-60 Some studies have shown that 

combining different types of measures improves the 

overall predictive performance of models.29,41,51,60 Two 

studies have suggested that simple measures perform 

almost as well as more complex measures, for example, 

using a count of prescribed medications to predict 

health care utilization or a simple count from a list of 

major chronic diseases to predict mortality.47,50

DISCUSSION
Summary of Main Findings
This review provides an index of previous literature 

for investigators seeking to use a multimorbidity mea-

sure in relation to a particular outcome. Researchers 

interested in the relationship between multimorbidity 

and health care utilization will fi nd most evidence for 

the validity of the Charlson index, the ACG System, 

and disease counts. Evidence of validity in relation 

to patient or health service costs is strongest for the 

ACG System. For studies of the relationship between 

multimorbidity and mortality, the evidence is stron-

gest for the Charlson index. The most commonly 

used measures of multimorbidity in relation to patient 

functioning or quality of life are disease counts and the 

Charlson index, but some studies have suggested that 

the CIRS is actually superior,58,62 as are measures that 

incorporate self-reported disease impact and severity.41 

That other measures have been used less often in rela-

tion to these outcomes does not necessarily mean that 

they are less valid, but their performance has been less 

well established.

Choice of Measure
The choice of measure is likely to be based on the 

suitability of the measure for the data available as well 

as the outcome of interest. The Charlson index, ACG 

System, disease counts, and prescription counts can all 

be calculated from patient records, and these measures 

are particularly suitable for cross-sectional studies 

based on electronic records or administrative data. 

Both the CIRS and DUSOI, however, require judg-

ment about individual patients (also requiring manuals 

and training to ensure reliability) and cannot be auto-

mated for use with large volumes of data.

Measures based on routine data may be easy to 

use, but ease of use needs to be balanced against the 

quality of the data. All measures are dependent on 

the range of conditions recorded, how accurately and 

recently these conditions were recorded, and whether 

there is information about the severity and impact of 

conditions. Measures using clinician ratings or patient 

self-report will be up-to-date and may be more accu-

rate at predicting functional outcomes if they include  * References 17,29,44,47,49-51,53,55,58-60.
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assessment of severity or disability. These measures, 

however, are often based on a more restricted list of 

diseases than measures based on records.

There are limitations to measures that use complex 

scoring. Changes to disease coding systems may mean 

that weights need to be reestimated, and relevant drugs 

used in medication-based measures are constantly 

changing, so scoring algorithms need regular updating. 

Proprietary risk adjustment systems, such as the ACG 

System, tend to use scoring systems that are not trans-

parent and often have considerable costs to end-users.

The most common approach to measuring multi-

morbidity is disease counts. Even so, it is hard to com-

pare fi ndings between studies, as different authors have 

included very different numbers of diseases, sometimes 

providing no details about which diseases are included 

or the criteria for inclusion.63 Most studies are based 

on counting so-called chronic diseases, but chronicity 

is rarely defi ned. The number of diseases is also related 

to the level of disease abstraction—for example, some 

measures count cancer as one condition, whereas oth-

ers count each malignancy separately.63

It might be anticipated that such measures as the 

Charlson index, the ACG System, and the DUSOI, 

which weight different conditions, would be more 

effective at predicting outcomes than simple counts, 

which weight all conditions equally. Some studies, how-

ever, have concluded that simple measures, such as a 

simple count of chronic diseases or of prescribed medi-

cations, are almost as effective at predicting mortality 

and health care utilization as more sophisticated meth-

ods and may be much simpler (and also less expensive) 

to use despite the reservations outlined above.47,50

Part of the problem in choosing an appropriate 

measure is due to the abstract nature of the concept 

of multimorbidity and how it relates to other con-

cepts, such as disease burden 

and patient complexity.1 It is 

important that measures are 

based on an underlying con-

ceptualization of why and how 

multimorbidity is expected to 

have an impact on other vari-

ables. For example, the impact 

of multimorbidity on quality of 

life is likely to be most appropri-

ately assessed using a self-report 

measure that takes account of 

functional ability,41 whereas the 

impact on health care utilization 

is likely to be best assessed using 

a measure that was derived using 

empirical weights to predict this 

outcome.64,65

Relatively few studies have directly compared the 

performance of different measures in a primary care 

context, and the fi ndings do not show the clear superi-

ority of one measure over another. Evidence about the 

reliability of these measures when used in a primary 

care or population setting is also limited. Evidence 

about the reliability of measures when used in hospital-

ized patients and specialist secondary care settings9 

may not necessarily pertain to primary care settings, 

where patient characteristics, disease classifi cations, 

record systems, and staffi ng are very different.

Strengths and Limitations
This article builds on previous reviews of comorbidity 

measures in the context of specifi c index diseases9,66,67 

by assessing the use of multimorbidity measures in 

generalist primary care and population settings. Mul-

timorbidity is not well indexed in the literature, so it 

is unlikely that we have found all studies that would fi t 

our inclusion criteria. We are aware that a number of 

risk adjustment models have been developed within the 

US health insurance system which have not been used 

frequently within academic research.68 Included studies 

used a variety of methods, and we have not set out to 

assess individual study quality. The methods used to 

derive each measure also differ considerably; therefore, 

comparing measures directly is fraught with both the 

inherent biases in the original studies plus the potential 

biases introduced by a systematic review, especially 

one of observational studies that have used different 

study designs. In some cases it was debatable whether 

the setting of a study should be considered as primary 

care; we resolved such issues through discussion. We 

are confi dent that our review refl ects the range and 

application of multimorbidity measures in the primary 

care and population context.

Appendix. Measures of Multimorbidity Identifi ed 

Diagnosis Based Measures Medication Based Measures

Adjusted Clinical Groups (ACG) System version25

Charlson index18

Cumulative Index Illness Rating Scale (CIRS)26,27

Disease count

Duke Severity of Illness Checklist (DUSOI )28

Elixhauser index31

Functional Comorbidity Index (FCI)32-34

Geriatric Index of Comorbidity (GIC)35

Hierarchical Coexisting Conditions (HCCs)36

Index of Co-Existent Disease (ICED)37

Seattle Index of Comorbidity (SIC)38,39

Self-Administered Comorbidity Questionnaire (SCQ)40

Disease Burden (Bayliss)41,42

Chronic Disease Score (CDS) / Rx-Risk15-17

Simple count of drug types prescribed43

Morbidity Drug Burden Index (MDBI)44,45

Nursing home multimorbidity matrix46

Note: Only key references given in this table.
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Implications
Different measures are needed to assess associations 

with different outcomes and the choice of measure 

will also depend on the type of data available. The 

measures that have been most widely used and for 

which there is greatest evidence of validity are the 

Charlson index, disease counts, and the ACG System. 

Other measures such as the CIRS and the DUSOI are 

more complex to administer, and their advantages over 

easier methods have not been well established. Mea-

sures based on counts of prescribed medication appear 

promising but need further research.

To read or post commentaries in response to this article, see it 
online at http://www.annfammed.org/content/10/2/134.
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