Multimorbidity in Patients Attending 2 Australian Primary
Care Practices

Tom Brett, MD, MRCGP, FRACGP'  ABSTRACT

Diane Elizabeth Arnold-Reed, BSc PURPOSE Multiple chronic conditions in a single patient can be a challenging
(Hons), PhD"? health burden. We aimed to examine patterns and prevalence of multimorbidity
Aurora Popescu, BSc! among patients attending 2 large Australian primary care practices and to esti-

' mate disease severity burden using the Cumulative lliness Rating Scale (CIRS).
Bishoy Soliman, BCom, MBBS (Hons)"

METHODS Using published CIRS guidelines and a disease severity index calcu-

Max Kishor Bulsara, BSc (Hons), lated for each individual, we extracted data from the medical records of all 7,247

MSc,PhD? patients (58.5% female) seen over 6 months in 2008 who were rated for chronic

Hilary Fine, BSc (Hons), MBBS' conditions across 14 anatomical domains.

Geoff Bovell, MBBS! RESULTS Fifty-two percent of patients had multimorbidity in 2 or more CIRS
domains, ranging from 20.6% if younger than 25 years, 43.7% if aged 25 to 44

Robert George Moorbead, MD years, 75.5% if aged 45 to 64 years, 87.5% if aged 65 to 74 years, and 97.1% if

FRACGP, MICGP' aged 75 years and older. Using a cutoff of 3 or more CIRS domains, 34.5% had

'General Practice and Primary Health Care ~ multimorbidity ranging from 4.8% if younger than 25 years, 22.3% if aged 25
Research, School of Medicine, The Univer- 1o 44 years, 56.1% if aged 45 to 64 years, 74.6% if aged 65 to 74 years, and

sity of Notre Dame Australia, Fremantle, 92.0% if aged 75 years and older. Musculoskeletal, singularly or in combination
Western Australia with others, was the commonest morbidity domain. The moderate severity index
2Centre for Health Services Research, category increased with increasing age.

School of Population Health, University
of Western Australia, Perth, Western
Australia

CONCLUSIONS Multimorbidity is a significant problem in men and women across
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ultimorbidity, the coexistence of multiple chronic conditions in a
single individual,'? is a major health priority area.* The progressive
aging of populations, improved medical services, and advancing
technologies mean increased survival with greater health service demands
for expanding numbers of patients with multiple chronic conditions.?*”
Much of the population burden of multimorbidity remains hidden, and
its true prevalence unknown.® As a result, the management of multimor-
bidity is underresourced, especially within primary care, where most of
the care is delivered.
Conflicts of interest: authors report none. Morbidity burden for individuals and populations may have a greater

impact than is suggested by simple disease prevalence. The synergistic
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Primary care is recognized as best positioned to offer coordinated
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practitioners the point of first contact with the health
system and the federal government paying 85% of
scheduled fees.'* There are no designated patient lists,
and patients are free to consult general practitioners or
practices of their choice. More than 83% of the popu-
lation consult general practitioners annually, and older
patients with chronic diseases have higher consultation
rates and greater practice demands.'

Multimorbidity data among patients attending
Australian general practice are limited>'”; only 1 other
study (Bettering the Evaluation and Care of Health,
BEACH)’ has estimated the prevalence of multimor-
bidity using an adaptation of the Cumulative Illness
Rating Scale (CIRS).!216-20

The current study estimates patterns and preva-
lence of multimorbidity across the entire age spectrum
of patients attending 2 large metropolitan practices in
Western Australia during a 6-month period. In contrast
to the BEACH study, data were purposefully collected
as intended in the validated CIRS instrument and
include an estimation of severity burden.

METHODS
Study Setting

Patient data were extracted from medical records at
practices A and B for all patients seen between 1 July
and 31 December 2008, including home, hostel, and
nursing home visits. Patients seen for mole assessments
through an adjunct primary care service and who were
not regular attendees at practice A were excluded.

Data Extraction
Two general practitioners, a practice nurse, a nurse
practitioner, a medical student, and a psychology stu-
dent undertook data extraction at practice A, whereas
3 general practitioners and a practice nurse undertook
the task at practice B. All data extractors were specifi-
cally trained in data extraction by the lead author.
Random subsamples of 30 (practice A) and 35 (practice
B) patients were reassessed to measure consistency.

A combination of free-text electronic medical
records and older hard copy files based on medical
histories recorded by the general practitioner, as well
as hospital discharge and outpatient letters and radi-
ology and pathology reports, was used to maximize
the available data on each patient. The multisource
medical records review was chosen to provide the best
6,16

source of comprehensive data,®'® as the electronic-only

records were incomplete.

Severity Index
Records were reviewed, and 42 conditions were rated
using the CIRS guidelines'®2°2!. 0 = no problems,

1 =mild or past serious problems, 2 = moderate dis-

ability or morbidity, 3 =severe chronic problems,

4 = extremely severe functional impairment. Condi-

tions were categorized into 14 (body system) domains

(Supplemental Table, available at www.annfammed.

org/content/11/6/535/suppl/DC1). Maximum

scores for each domain were tabulated, and

numbers of domains with levels 1 to 4 recorded.
Summing maximum scores per domain yielded

a total score 0 to 56 for each patient. The patient's

2021 was calculated by dividing the total

severity index
score by the number of domains with morbidities to
generate average CIRS scores of 0 to 4. Because the
severity index score of 4 was minimal (0.07%), we
combined it with a score of 3. Hence, the severity
index categories were 0 =nnone, 1 =mild, 2 = moderate

and 3/4 = severe.

Definition of Multimorbidty

The operational definition of multimorbidity was the
coexistence of chronic conditions across 2 or more
domains in individual patients.” We used O'Halloran et
al's definition of chronicity as lasting at least 6 months
and having a documented pattern of recurrence or
deterioration and an impact on an individual's quality of
life. For comparison with other studies,** we report data
using cutoffs of 2 or more and 3 or more CIRS domains
as suggested by recent systematic review.’?

Data Analysis and Representation

Data were analyzed using SPSS 20 (SPSS Inc). Results
are expressed as means (standard deviation of the
mean) for continuous variables and frequencies (per-
centages) for categorical variables. The intraclass cor-
relation coefficient (ICC) between raters for number
of domains with morbidities and total CIRS score was
calculated for each practice using Cronbach's «.

Ethics

Ethics approval was obtained from the Human
Research Ethics Committee of The University of
Notre Dame Australia.

RESULTS

Data were extracted for 7,247 patients—4,583 from
practice A and 2,664 from practice B. Age distribu-
tions for the study population and comparison with
national Australian data are shown in Table 1.

The ICC for reliability between raters was 0.89
(95% CI, 0.82-0.94) for domains with morbidities
and 0.92 (95% CI, 0.87-0.96) for total CIRS scores
for practice A and 0.76 (95% CI, 0.64-0.86) and 0.77
(95% CI, 0.65-0.86), respectively, for practice B.
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Table 1. Age and Sex Distribution for Study Population
Australian
Characteristic Practice A Practice B Overall Population
Number of patients 4,583 2,664 7,247
Sex, %
Male 39.3 45.2 41.5 49.7°
Females 60.7 54.8 58.5 50.3?
Age, average (SD), y
Overall 36.2 (21.1) 42.2 (24.7) 38.4 (22.7) 37.8°
Male 35.1 (22.3) 44.7 (24.7) 39.0 (23.8) 37.0°
Female 36.9 (20.3) 40.2 (24.5) 38.0 (21.9) 38.6°
Age range
Male 2mo-92y 3 mo-99y 2mo-99y
Female 1Tmo-98y 1mo-99y 1mo-99y
Patients within age
category, % (n)
<25y 28.9(1,326)  29.1(776) 29.0 (2,102) 33.3
25-44 y 35.7 (1,635)  24.1 (642) 31.4 (2,277) 28.50
45-64y 27.1(1,243)  24.8 (661) 26.3 (1,904) 25.0°
65-74 y 4.6 (211) 10.4 (277) 6.7 (488) 7.0
>75y 3.7 (168) 11.6 (308) 6.6 (476) 6.2
ABS = Austrailian Bureau of Statistics.
a ABS data as of June 2008.2
b Averaged from ABS data between June 20082 to June 2009.#
< Sample size is shown in parentheses.

Multimorbidity was common,
with 51.8% having scores in 2 or
more, 34.5% in 3 or more, and
14.9% in 5 or more domains. Figure
1 shows the domain patterns for 1
to 4 or more domain combinations.
Of those with 1 or more domains
affected, the most common were
musculoskeletal/integumental, then
psychiatric, respiratory, and vas-
cular. This pattern persisted with
morbidities in 2, 3, or 4 or more
domains. Table 2 displays the break-
down overall and by age for the 5
most common domains and domain
combinations. Musculoskeletal/
integumental was prominent in com-
binations involving 2 or more and 3
or more domains in patients aged 45
years and older. Combined domain
morbidities were found in those
older than 44 years, but the highest
prevalence was less than 10%.

Overall, 57.5% (n=4,168) of
the total cohort had mild, 49.2%

Figure 1. Domain patterns in 1, 2, 3, and 4 or more domain combinations.
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(n=3,564) had moderate and 14.4% (n=1,045) had
severe severity index scores. The age breakdown is
shown in Figure 2. Severity index scores increased
with age, with moderate scores showing the greatest
increase. Absence of disease and ensuing absence of
severity burden decreased with increasing age without
any difference by sex.

In Figure 3 is displayed the frequency of patients
with domain scores at levels 1 to 4 within the severity
index categories for different age-groups. Less than
10% had level 3/4 scores in the mild category, whereas
level 2 scores increased progressively with age. Scores
at level 1 and level 3/4 in the moderate category
increased progressively with age, as did level 2 scores
in the severe category.

In Figure 4 the prevalence of multimorbidity across
age-groups in the current study is compared with that

found in other primary care research®®'? using cutoffs
of 2 or more and 3 or more domains. Prevalence levels
across all age-groups in the current study were less
than those described by Fortin et al® but more than
those reported by Britt et al.”

DISCUSSION

This Australian study is the first to use all 14 CIRS
domains to estimate patterns and prevalence of multi-
morbidity in primary care practices. We include assess-
ment of disease severity because the combination of
prevalence and severity index provides a better overall

picture of multimorbidity burden.?>2¢

Unlike the earlier BEACH study,” which relied on
secondary analysis of data, this study uses information
purposefully extracted from electronic and hard copy

Table 2. Overall and Age Category Breakdown For the 5 Most Common Domains

Age Category, Years®

psychiatric + respiratory

<25 25-44 45-64 65-74 275
Domain Frequencies (n=2,102) (n=2,277) (n=1,904) (n=488) (n=476)
1 Domain only, % (n)®
Musculoskeletal/integumental 22.8 (377) 8.56 (180) 5.05 (115) 3.89 (74) 1.43 (7) 0.21 (1)
Respiratory 17.3 (285) 5.57 (117) 5.27 (120)  2.15 (41) 1.43 (7) 0.00
Psychiatric 16.2 (268) 3.66 (77) 6.81 (155) 1.73 (33) 0.61 (3) 0.00
Eye, ear, nose and throat 11.6 (191) 7.00 (149)  1.14 (26) 0.68 (13) 0.41 (2) 0.21 (1)
Genitourinary 8.3 (137) 1.86 (39) 3.25 (74) 1.16 (22) 0.41(2) 0.00
21 Domain, % (n)¢
Musculoskeletal/integumental 46.4 (2,507) 18.65 (392)  25.60 (538)  46.38 (883)  56.35 (275)  78.57 (374)
Psychiatric 34.6 (1,871) 9.85(207)  28.81 (656)  33.09 (630)  30.94 (151)  47.69 (227)
Respiratory 34.0 (1,838) 16.08 (338)  24.33 (554)  35.61 (678)  32.99 (161)  22.48 (107)
Vascular 28.2 (1,527) 0.43 (9) 6.06 (138)  35.29 (672) 66.39 (324)  80.67 (384)
Endocrine 28.0 (1,512) 2.19 (46) 12.60 (287)  39.23 (747)  43.85(214)  45.80 (218)
22 Domains, % (n)¢
Musculoskeletal/integumental + vascular 24.0 (900) 0.10 (2) 2.11 (48) 18.28 (348)  40.57 (198)  63.87 (304)
Musculoskeletal/integumental + psychiatric 23.8 (893) 2.33 (49) 9.00 (205) 17.80 (339)  22.75 (111) 39.71 (189)
Musculoskeletal/integumental + endocrine 22.1 (830) 0.48 (10) 4.57 (104)  21.06 (401)  28.89 (141)  36.55 (174)
Musculoskeletal/integumental + respiratory 21.6 (812) 4.38 (92) 7.95 (181) 18.49 (352)  20.29 (99) 18.49 (88)
Musculoskeletal/integumental + eye, ear, 20.4 (766) 3.28 (69) 3.07 (70) 11.55 (220)  26.64 (130)  58.19 (277)
nose, and throat
23 Domains, % (n)¢
Musculoskeletal/ 18.6 (464) 0.05 (1) 0.70 (16) 0.82 (187)  22.54 (110)  31.51 (150)
integumental + vascular + endocrine
Musculoskeletal/integumental + 16.9 (423) 0.00 0.26 (6) 4.62 (88) 20.29 (99) 48.32 (230)
vascular + eye, ear, nose and throat
Musculoskeletal/integumental + 15.8 (394) 0.00 1.10 (25) 6.83 (130)  16.80 (82) 32.98 (157)
psychiatric + vascular
Musculoskeletal/integumental + 14.8 (371) 0.14 (3) 2.15 (49) 9.77 (186) 11.07 (54) 16.60 (79)
psychiatric + endocrine
Musculoskeletal/integumental + 14.0 (350) 0.76 (16) 3.56 (81) 8.46 (161) 9.43 (46) 9.66 (46)

2 Frequencies are a percentage of population within the respective age category.
® Denominator for 1 domain only, n = 1,652.

< Denominator for 1 or more domains, n = 5,405.

4 Denominator for 2 or more domains, n = 3,753.

¢ Denominator for 3 or more domains, n = 2,499.
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Figure 2. Severity index distribution within age-groups.
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patient medical records. Though the physical demands
of extracting data in this way are considerable, the
information yield is more comprehensive,® and the
potential for greater accuracy is maximized.

Findings of multimorbidity research generally lack
uniformity in approaches to presenting findings®7 02728
and are inconsistent in interpreting severity and disease
burden.’**? Previous studies have reported either total
CIRS scores® or cutoffs of these scores.® We adhere
to Miller et al's approach?®?! in assessing number of
domains affected, total score, and the ratio of total
score to number of domains (yielding a severity index),
as well as the number of domains with maximum scores
at levels 3 and 4. Recording domains at levels 1 and 2,
but especially 3 and 4, guards against clinical under-
interpretation of serious medical burden and highlights
whether the total CIRS score is the product of a few
serious problems or several minor ones.?’

The possibility of severity underestimation is
illustrated by the study findings. We found mild and
moderate severity index categories to be underrep-
resentative of severity burden, including a number of
domains with higher level severity than the severity
index category implied. Interrater variability is unlikely
to be the cause, because there was good interrater
correlation between data extractors; this finding is
more likely due to the reductionist nature of the CIRS
severity index calculation. Hence, it is imperative to
always refer to domain-level scores when interpreting
its significance.

The patient sample is comparable with the overall
Australian population in terms of age-sex distribu-
2324 Multimorbidity and severity burden are found
among all age-groups; they increase with age and have

tion.

similar distributions by sex, confirming previous Cana-
dian,® Australian,”" European,” and United States®3°3!
studies regardless of study design.

Prevalence rates across age-groups are less than
those found in the study by Fortin et al® but are
greater than rates found in the study by Britt et al.” In
comparison with the Canadian study,® our population
is considerably larger (7,247 vs 980), the average age of
our patient cohort younger (39 and 38 years for male
and female patients vs 58 and 55 years for male and
female patients, respectively) and we use 14 domains
rather than all conditions. Compared with Britt et al,
we use more conditions (42 vs 18) across more domains
(14 vs 9), together with more intensive examination of
patient records and purposeful collection of data that
could explain our greater prevalence. As were Hoffman
et al's findings,® the prevalence of multimorbidity in
patients younger than 25 years and between 25 to 44
years in our study is higher than for the Britt et al’ and
van den Akker et al” studies, but less than for Fortin et
al's® 18- to 44-year-old patients.

Prevalence estimates using cutoffs of 2 or more
domains according to age confirm the S-shaped curve
with a more pronounced increase occurring in the
45- to 64-year age-group, as described by Fortin et

al® and noted by Barnett et al.?* This group may war-

ANNALS OF FAMILY MEDICINE + WWW.ANNFAMMED.ORG * VOL. 11, NO. 6 * NOVEMBER/DECEMBER 2013

~ g



MULTIMORBIDITY IN PRIMARY CARE

Figure 3. Frequency of domain scores by severity index category.
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rant increased surveillance over
time to help map progression of
morbidities and prevent increased
management efforts into the
future. Using a cutoff of 3 or
more domains, our results show a
less pronounced S-shaped curve
reflecting lower overall preva-
lence, again positioned between
the findings of Fortin et al*¢ and
Britt et al.’

The high prevalence of mus-
culoskeletal morbidity, whether
1,2, or 3 or more domains, is
similar to that found by Britt
et al.” Six of the 14 most com-
mon combinations of 2 or more
domains involve musculoskeletal
compared with 5 of 12 for Britt
et al.’ Inclusion of integumental
in the musculoskeletal domain in
our study may warrant further
investigation.

Limitations of the Study
Our study, based on 2 practices
and assessing attendees over a
6-month period, possibly favors
inclusion of more frequent
attendees with more serious med-
ical problems. We did not under-
take socioeconomic or cultural
background analyses of factors
contributing to or interacting
with complexity in disease bur-
den estimation. In addition, we
did not analyze disease burden
from the patient’s perspective.
We include patients aged 0 to 25
years so as not to discriminate
against them but to acknowledge
that this group has unique char-
acteristics**; CIRS has not been
used previously to assess their
potential multimorbidity.?* Our
interrater comparison numbers
are small (less than 1%), which
may limit reliability. Our record
reviews involve consensus discus-
sions between extractors but may
have potential for varying inter-
pretations of chronicity.

This Australian primary care
study is the first to apply the
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Figure 4. Comparison of prevalence of multimorbidity within age-groups with other studies.
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CIRS fully across the complete age spectrum of a
cohort of patients. We confirm multimorbidity is con-
siderable in men and women, increasing steadily with
age. The severity index also progressively increases
with age, with those classified as moderate show-

ing the greatest increase. Patterns of multimorbidity
reveal musculoskeletal as the most common domain
affected, both singularly and in combination with oth-
ers. Because of the methods used, our patterns and
prevalence estimates reflect closely the reality of mul-
timorbidity in Australian primary care but may under-
represent severity burden. Future severity burden
assessment using CIRS in primary care should take
into account domain severity levels within severity
index categories.

To read or post commentaries in response to this article, see it
online at www.annfammed.orgl/content/11/6/535.

Key words: multimorbidity; primary care; general practice; chronic dis-
ease; prevalence; severity index
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