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Abstract

Introduction
Multimorbidity, the co-occurrence of 2 or more disorders in a pa-
tient,  can complicate treatment planning and affect health out-
comes. Improvements in prevention and management strategies
for patients with 3 or more or more co-occurring chronic diseases
requires an understanding of the epidemiology of common 3-way
disease patterns and their interactions. Our study aimed to de-
scribe  these  common 3-way disease  patterns  and examine the
factors associated with the co-occurrence of 3 or more diseases in
elderly Japanese patients.

Methods
We included all Japanese citizens aged 75 or older living in Tokyo
who used medical care between September 2013 and August 2014
(N = 1,311,116) in our analysis. The 15 most common 3-way pat-
terns of 22 target diseases according to sex and age were identi-
fied from among all possible combinations by using an anonym-
ized medical claims database. We examined the associations of so-
ciodemographic characteristics and health care use with the pres-
ence of 1 or 2 co-occurring diseases and 3 or more co-occurring
diseases by using multinomial logistic regression.

Results
Approximately 65% of patients had 3 or more co-occurring dis-
eases. The most common 3-way pattern was hypertension, coron-
ary heart disease, and peptic ulcer disease in men (12.4%) and hy-

pertension,  dyslipidemia,  and  peptic  ulcer  disease  in  women
(12.8%). The prevalence of 3 or more diseases was positively as-
sociated with men, patients aged 85 to 90, the use of home medic-
al care services, the number of outpatient facilities visited, and
hospital admissions.

Conclusion
The common 3-way disease patterns and multimorbidity factors
identified in our study may facilitate the recognition of high-risk
patients and support the development of clinical guidelines for
multimorbidity.

Introduction
Multimorbidity, the co-occurrence of 2 or more disorders in a pa-
tient,  can complicate treatment planning and affect health out-
comes. Effective strategies are therefore needed to manage these
conditions (1,2). Multimorbidity is most common in older adults
(3–5) and can reduce functional status, quality of life, and surviv-
al (5,6). Current clinical guidelines generally focus on single dis-
eases, rarely address the co-occurrence of 2 diseases, and almost
never provide protocols for the co-occurrence of 3 or more dis-
eases (7). Management strategies for multimorbidity often involve
complex polypharmacy, which can increase treatment burden and
the risk of adverse drug events.

Understanding the epidemiology of multimorbidity is critical to
improving its prevention and management (2,7–10). The US De-
partment of Health and Human Services has emphasized the im-
portance of identifying common patterns in the occurrence of 2 or
3 diseases to guide the development of specific interventions for
drug interactions (2). Approximately half of all adults aged 75 or
older have 3 or more co-occurring chronic diseases (3), and prior
knowledge of common 3-way disease patterns may enable clini-
cians  to  anticipate  and  manage  multiple  drug  interactions.
However, previous studies have generally focused on common 2-
way disease patterns, and few studies have investigated 3-way pat-
terns (7,8,11–13).
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The identification of common disease patterns among older adults
with 3 or more co-occurring chronic diseases can support the de-
velopment  of  useful  clinical  guidelines  for  multimorbidity.
Moreover, the elucidation of factors associated with the co-occur-
rence of 3 or more diseases may enable policy makers to identify
and improve aspects of the health care system designed to treat
multimorbidity.  However,  few studies have investigated these
factors in Japan. Our study aimed to describe the common 3-way
chronic disease patterns and to examine the factors associated with
the co-occurrence of 3 or more chronic diseases among Japanese
citizens aged 75 or older.

Methods
Database and study sample

We extracted data for this observational study from a large-scale,
anonymized medical claims database obtained from the Tokyo Ex-
tended Association of Medical Care System for the Latter-Stage
Elderly People, which manages the medical insurance program for
Tokyo residents aged 75 or older (14). Enrollment in this insur-
ance program is mandatory for each Japanese citizen on her or his
75th birthday (14). This database therefore encompasses data on
all citizens aged 75 or older living in Tokyo, the capital city of Ja-
pan.

Data  included  patient-level  sociodemographic  characteristics,
treatments,  medical  facilities  used,  drugs  prescribed,  and dia-
gnoses made during clinical encounters for insurance claims. We
recorded diagnoses as International Statistical Classification of
Diseases and Related Health Problems, 10th Revision (ICD-10)
codes. We obtained data on adults aged 75 or older who had re-
ceived  health  care  at  a  hospital  or  other  medical  institution
between  September  1,  2013,  and  August  31,  2014  (N  =
1,311,116). Total outpatient medical expenditure information was
also collected. Costs were converted from Japanese yen to US dol-
lars by using the exchange rate of August 2014 ($1 = 103 yen)
(15).

Definitions of chronic diseases and other variables

On the basis of prior studies (3,8,16), we selected 19 chronic dis-
eases that are common in older (defined as ≥75 y) Japanese adults
that can be identified by specific drug classes. In addition, we se-
lected 3 chronic diseases (cancer, cerebrovascular accident, and
coronary heart disease) that are common causes of death among
older adults in Japan. Because the diagnoses recorded in claims
data were not verified by clinically trained professionals (13,17),
the use of these diagnoses alone may not be sufficiently robust. To
minimize the influence of erroneous diagnoses, we identified 19 of
the diseases by using a combination of ICD-10 codes and the re-

corded administration of drug classes specifically prescribed to
treat these diseases in Japan. We identified patients as having 1 of
these 19 diseases if their claims data from outpatient care showed
the recorded administration of a relevant drug class in the same or
following month as the target diagnosis. However, the drug classes
commonly prescribed to treat cancer, cerebrovascular accident,
and coronary heart disease are not sufficiently specific to support
their identification; these diseases were identified by using only
ICD-10 codes.

Sociodemographic variables included sex and age groups (75–79
y, 80–84 y, 85–89 y, 90–94 y, 95–99 y, and ≥100 y). Household
income was divided into 2 categories according to resident tax-
able income: high household income (resident taxable household
income ≥$14,078) and nonhigh household income (resident tax-
able household income <$14,078) (14). Health care variables in-
cluded the use or nonuse of home medical care services, number
of outpatient facilities visited, and number of hospital admissions
during the study period. We identified the use of home medical
care services through relevant records in the claims data. We di-
vided the number of outpatient facilities visited into 5 categories
(1, 2, 3, 4, and ≥5 facilities), and divided the number of admis-
sions into 4 categories (0, 1, 2, and ≥3 admissions).

Analysis

We used χ2 tests to compare the prevalences of the 22 diseases
among sex and age groups. We first generated all possible 3-way
combinations of the 22 diseases and identified the 15 most com-
mon patterns according to sex and age group (8). People with 4 or
more co-occurring chronic diseases provided more than one 3-way
pattern. For example, a person with hypertension, dyslipidemia,
diabetes, and osteoporosis would have the following 3-way com-
binations: pattern 1, hypertension-dyslipidemia-diabetes; pattern 2,
hypertension-dyslipidemia-osteoporosis; pattern 3, hypertension-
diabetes-osteoporosis; and pattern 4, dyslipidemia-diabetes-osteo-
porosis.

We performed a multinomial logistic regression analysis to exam-
ine the associations of sociodemographic and health care vari-
ables with the presence of 1 or 2 co-occurring diseases and 3 or
more co-occurring diseases after adjusting for all other covariates.
The dependent variable comprised the following categories: no
disease, the presence of 1 or 2 co-occurring diseases, and the pres-
ence of 3 or more co-occurring diseases. The independent vari-
ables included sociodemographic and health care variables. We
calculated adjusted odds ratios and 95% confidence intervals  for
each variable. In all analyses, P values were 2-sided; those under
.05 were considered significant. We conducted all analyses using
SPSS version 23.0 (IBM Corp).
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We obtained approval of the study protocol from the Ethics Com-
mittee of the Tokyo Metropolitan Geriatric Hospital and Institute
of Gerontology (Approval no: 26_1437). We performed all pro-
cedures in accordance with the Ethical Guidelines for Medical and
Health Research Involving Human Subjects established by the Ja-
panese government.

Results
A total of 1,311,116 patients were included in the analysis (Table
1). The mean age was 81.3 (standard deviation [SD], 5.4 y), and
806,059 (61.5%) were women. A total of 847,304 (65%) had 3 or
more co-occurring chronic diseases and 1,051,621 (80.2%) had 2
or more co-occurring chronic diseases.

The χ2 tests showed that the prevalences of 21 chronic diseases
differed significantly between men and women, with anemia be-
ing the exception (Table 2). The prevalences of all diseases were
significantly different among the age groups for each sex (Figures
1 and 2). The most common pattern among men was hypertension,
coronary heart disease, and peptic ulcer disease; among women,
the most common pattern was hypertension, dyslipidemia, and
peptic ulcer disease. In both sexes, patterns frequently included
hypertension,  dyslipidemia,  or  peptic  ulcer  disease.  However,
large variations were observed between men and women in the
prevalence of patterns that included urologic disease, osteoporosis,
or osteoarthritis/spine disorder. Urologic disease was present in 3
of the patterns in men, but absent from the patterns in women. In
contrast, osteoporosis and osteoarthritis/spine disorder appeared
more frequently in women than in men. The prevalence of many
3-way disease patterns was lower in people aged 90 or older than
those who were younger. Many people with common 3-way dis-
ease patterns also had other diseases. The mean number of chron-
ic diseases per person ranged from 6.2 to 6.8 in men and 6.0 to 6.5
in women. The mean number of outpatient facilities visited was
highest in men with co-occurring hypertension, peptic ulcer dis-
ease, and osteoarthritis/spine disorder, and highest in women with
co-occurring dyslipidemia, peptic ulcer disease, and osteoarthritis/
spine disorder. The mean total outpatient annual medical expendit-
ure per patient was $4,389 for men and $4,089 for women. These
expenditures  also  varied  depending  on  3-way  disease  pattern
($5,696–$8,035 in men and $5,572–$6,629 in women).

Figure 1. The 15 most common 3-way chronic disease patterns among men
aged 75 or older in Tokyo, Japan (N = 505,057) by rank and age group with
average  number  of  chronic  diseases  and  annual  number  of  outpatient
facilities visited, hospital admissions, and outpatient medical expenditures.
Percentages do not total 100 because of rounding. Source: Tokyo Extended
Association of Medical Care System for the Latter-Stage Elderly People (14).
Abbreviation: SD, standard deviation.
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Figure 2. The 15 most common 3-way chronic disease patterns among women
aged 75 or older in Tokyo, Japan (n = 806,059) by rank and age group with
average  number  of  chronic  diseases  and  annual  number  of  outpatient
facilities visited, hospital admissions, and outpatient medical expenditures.
Percentages do not total 100 because of rounding. Source: Tokyo Extended
Association of Medical Care System for the Latter-Stage Elderly People (14).
Abbreviation: SD, standard deviation.

 

Multinomial logistic regression analysis indicated that the co-oc-
currence of 3 or more diseases increased with increasing age until
approximately age 90, and decreased thereafter (Table 3). Women
were less likely to have 3 or more co-occurring diseases. Home
medical care service users were more likely to have 3 or more co-
occurring diseases than nonusers were. The co-occurrence of 3 or
more diseases was positively associated with the number of outpa-
tient facilities visited and hospital admissions.

Discussion
By using a large-scale medical claims database, we examined the
common 3-way chronic disease patterns among all Tokyo resid-
ents aged 75 or older who received medical care. Approximately
two-thirds of residents had recorded diagnoses of 3 or more co-oc-
curring chronic diseases during the study period. Common 3-way

disease patterns varied by sex and age group, where the preval-
ence of 3 or more co-occurring chronic diseases was higher in men
and in people aged 85 to 89, but lower in people aged 90 or older.
The number of outpatient facilities visited and hospital admis-
sions was positively associated with the co-occurrence of 3 or
more chronic diseases.

The high prevalence of 3 or more co-occurring diseases in our
study sample is similar to findings from previous studies conduc-
ted in the United States and Europe (3,11–13). However, Stein-
man et al reported that approximately 90% of veterans aged 75 or
older had 3 or more co-occurring diseases, a difference which may
be explained by the greater burden of illness among US veterans
than among nonveterans of a similar age (8). That study also de-
tected variations in common 3-way disease patterns according to
sex and age (8). The development of multimorbidity management
guidelines that account for these variations may help to determine
safer and more effective approaches for specific disease patterns
(8), though the concurrent treatment of multiple diseases is accom-
panied by an  increased risk  of  adverse  drug events.  Clinician
judgement is therefore needed to make appropriate treatment de-
cisions  that  minimize  this  risk;  however,  current  clinical
guidelines are unable to sufficiently inform this process. Further-
more, it is difficult to integrate various paper-based disease-specif-
ic guidelines to comprehensively document all possible adverse
drug events (7). Clinical guidelines and treatment planning tools
that alert physicians to possible adverse drug events associated
with multimorbidity patterns may assist clinical judgement (7). It
may also be useful to develop electronic medical records that in-
tegrate treatment recommendations for patients with multiple dis-
orders.

The prevalence of 3 or more co-occurring chronic diseases was
higher in men in our study, which differed from the results of stud-
ies on representative samples in the United States and Europe
(3,18). The association between multimorbidity and sex may be
dependent on the methods for disease identification, such as eli-
gibility conditions and coding systems (4,5,8,11). For example,
our inclusion of conditions that are more common in men (such as
hyperuricemia and urologic disease), which were not examined in
previous studies (3,18), may have contributed to these differences.

Our study found that the prevalence of 3 or more co-occurring
chronic diseases increased with increasing age until approxim-
ately age 90, but decreased thereafter. Previous studies did not ex-
amine the association between aging and the prevalence of mul-
timorbidity in people aged 90 or older because they had collect-
ively  analyzed  people  aged  85  or  older  as  a  single  age  group
(3,5,8). We sought to elucidate this association by further dividing
these patients into 3 age groups. We used these age groups be-
cause approximately 10% of patients aged 75 or older in this study
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were actually aged 90 or older, and the average life expectancy in
Japan has become closer to 90 (19). Moreover, this negative asso-
ciation of  older  age  with  multimorbidity  may be  partially  ex-
plained by the survival effect and the disease identification meth-
od used in this study. The prevalence of 3 or more co-occurring
chronic diseases may have decreased with increasing age in these
older patients because a large proportion of older adults with mul-
timorbidity died at an earlier age (6). Furthermore, the prevalence
of  the  target  chronic  diseases  may  have  been  underestimated
among adults aged 90 or older; those adults are less likely to re-
ceive drugs to treat chronic diseases because of their lower need-
for-treatment criteria (20). Therefore, our results may reflect a
shift in emphasis from the curing of chronic diseases to their man-
agement with consideration of the quality of life in these older
adults.

We observed variations in total outpatient medical expenditure
among different patterns of chronic diseases. Among the common
3-way disease patterns, the combination of hypertension, peptic
ulcer  disease,  and  cancer  had  the  highest  expenditure  in  men
($8,035; 7th in order of prevalence) and women ($7,330; 38th in
order of prevalence). Cancer is one of the costliest diseases for pa-
tients (21), and its inclusion in disease patterns with high costs is
therefore unsurprising. Further studies are needed to identify the
multimorbidity patterns that require high expenditures and to bet-
ter understand the growing population of high-cost and high-need
individuals.

People with multimorbidity were more likely to have high num-
bers of visits to outpatient facilities and hospital admissions as
previously reported (5). The management of these patients can be
complicated because the risk of  adverse drug events  is  higher
when patients receive medical care from different physicians and
institutions. The number of outpatient facilities visited increased
with an increasing prevalence of 3 or more co-occurring chronic
diseases and varied among different patterns of multimorbidity:
the number was highest for people of either sex with co-occurring
hypertension, peptic ulcer disease, and osteoarthritis/spine dis-
order. The number of outpatient visits in Japan has been reported
to be higher than that of other Organisation for Economic Co-op-
eration and Development countries, which may be due to the free
access characteristic of Japan’s health care system (22,23). Under
this system, people are able to seek care at any institution, which
has resulted in widespread access to treatments that prevent chron-
ic diseases (22). However, this has also encouraged “doctor shop-
ping” and duplicate patient visits (23,24), which elevate the risk of
duplicative prescriptions (16,25) and adverse drug events (24).

The increased use of home medical care services by patients with
multiple disorders may indicate a higher risk of functional decline,
because users of these services are generally unable to travel to

medical facilities for nonemergency treatment. A previous study
reported multimorbidity to be associated with functional decline
(26), which is also associated with an elevated risk of hospital ad-
missions and readmissions in adults aged 65 or older (27,28). A
strategy is therefore needed to prevent worsening conditions in
these patients.

A strength of this study is the use of health insurance claims data
from over 1.3 million Japanese people aged 75 or older. The res-
ults reported here are representative of citizens aged 75 or older
living in Tokyo, because we include data from 97.1% of Tokyo
citizens in that age group (1,311,116 of the 1,350,964 people in-
sured by the program in September 2014). Our study included
people with disabilities, those living in nursing homes, and oldest-
old adults (≥90 y), who are frequently excluded from field studies
(13,17). Thus, the results obtained from this study can be general-
ized to other adults aged 75 or older living in urban areas in Japan.
Another strength was the quantification of the prevalence of com-
mon 3-way patterns according to sex and age group.

This study had several limitations. First, the prevalence of peptic
ulcer disease may have been overestimated in our analysis, be-
cause physicians in Japan often record diagnoses of peptic ulcer
disease  to  justify  the  administration  of  drugs  to  alleviate
gastrointestinal symptoms resulting from the use of nonsteroidal
anti-inflammatory drugs (29). Second, despite efforts to minimize
errors in disease identification by using ICD-10 codes and pre-
scribed drugs, the diagnoses in the claims data were not clinically
verified by specialists (13,17). Moreover, cancer, cerebrovascular
accidents,  and coronary heart  disease were identified by using
only ICD-10 codes. These 3 diseases had a higher prevalence in
our study than was reported in a Japanese national survey (30), al-
though that survey identified diseases by using only the recorded
main diagnoses and may therefore have underestimated preval-
ence. Third, we were unable to consider variations in disease bur-
den because of the lack of disease severity information in Japan-
ese claims data. Because disease severity can directly affect treat-
ment approaches and expenditures, this variable should be con-
sidered in future analyses of multimorbidity patterns.

Identifying the common 3-way disease patterns in older patients
may support the development of clinical guidelines for multimor-
bidity. Moreover, the high prevalence of multimorbidity and its as-
sociation with the use of multiple medical institutions indicate that
patients with multiple disorders are more vulnerable to duplicat-
ive prescriptions and adverse drug events. It is therefore important
to implement systemic changes to consolidate and share patient in-
formation on prescriptions and visits to other medical facilities.
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Tables

Table 1. Characteristics of Participants (N = 1,311,116), Study of Patterns of Co-Occurrence of Chronic Diseases Among People Aged ≥75 in Tokyo, Japan, Septem-
ber 2013–August 2014

Characteristic N (%)a

Sex

Men 505,057 (38.5)

Women 806,059 (61.5)

Age, y

75–79 597,696 (45.6)

80–84 378,177 (28.8)

85–89 218,274 (16.6)

90–94 88,704 (6.8)

95–99 24,172 (1.8)

≥100 4,093 (0.3)

Incomeb

Nonhigh income 1,122,641 (85.6)

High income 188,475 (14.4)

Use of home medical care services

No 1,211,104 (92.4)

Yes 100,012 (7.6)

Number of outpatient facilities visited

1 265,955 (20.3)

2 317,017 (24.2)

3 273,019 (20.8)

4 193,577 (14.8)

≥5 261,548 (19.9)

Number of hospital admissions

0 1,012,827 (77.2)

1 186,212 (14.2)

2 66,339 (5.1)

≥3 45,738 (3.5)

Number of chronic diseases

0 99,981 (7.6)

1 159,514 (12.2)

2 204,317 (15.6)

3 224,148 (17.1)

4 209,506 (16.0)

5 167,817 (12.8)
a Percentages may not total 100 because of rounding.
b Nonhigh income = resident taxable household income <$14,078; high income = resident taxable household income ≥$14,078.

(continued on next page)
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(continued)

Table 1. Characteristics of Participants (N = 1,311,116), Study of Patterns of Co-Occurrence of Chronic Diseases Among People Aged ≥75 in Tokyo, Japan, Septem-
ber 2013–August 2014

Characteristic N (%)a

6 116,581 (8.9)

7 68,967 (5.3)

≥8 60,285 (4.6)
a Percentages may not total 100 because of rounding.
b Nonhigh income = resident taxable household income <$14,078; high income = resident taxable household income ≥$14,078.
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Table 2. Prevalence of 22 Common Chronic Diseases by Age Group Among Participants (N = 1,311,116), Study of Patterns of Co-Occurrence of Chronic Diseases
Among People Aged ≥75 in Tokyo, Japana

Chronic Disease

Men, y (n = 505,057) Women, y (n = 806,059)

75–79 80–84 85–89 90–94 95–99 ≥100 All 75–79 80–84 85–89 90–94 95–99 ≥100 All

Hypertension 58.6 61.2 60.0 57.1 51.4 40.7 59.4 54.2 62.0 63.9 60.6 53.8 43.6 58.6

Peptic ulcer disease 35.0 39.2 39.4 38.2 32.7 29.8 37.0 34.7 39.6 39.9 37.8 34.2 28.6 37.3

Dyslipidemia 31.5 30.9 26.4 20.1 12.7 9.1 29.9 43.1 41.9 34.7 24.5 15.6 8.6 38.9

Coronary heart disease 25.5 31.0 33.4 33.6 33.1 33.5 28.7 19.5 25.5 29.4 31.0 31.4 30.0 24.3

Urologic disease 22.1 28.6 32.2 32.6 29.2 23.9 26.0 6.3 8.3 8.8 8.2 7.0 4.7 7.5

Cerebrovascular accident 21.3 27.7 31.9 32.9 32.3 29.6 25.4 16.6 23.2 27.3 28.5 28.7 26.7 21.7

Cancer 23.0 27.2 27.1 23.8 20.5 16.0 24.8 12.0 12.5 12.0 9.9 8.2 7.3 11.9

Osteoarthritis/spine
disorder

20.2 23.1 23.1 21.4 19.4 15.8 21.5 32.5 35.5 31.6 25.1 20.5 13.4 32.2

Diabetes 20.2 18.6 14.4 10.4 8.3 4.2 18.3 12.4 12.2 11.0 8.4 5.8 3.2 11.5

Hyperuricemia 18.2 18.2 17.2 16.3 13.5 11.3 17.9 3.6 5.0 6.1 6.3 5.5 4.6 4.7

Insomnia 16.0 19.2 20.6 19.4 17.3 12.6 17.8 22.7 25.1 23.5 21.0 18.1 14.1 23.2

Chronic obstructive
pulmonary disease

9.4 10.9 11.4 10.5 9.7 10.4 10.2 8.2 8.2 7.7 7.6 8.1 9.2 8.1

Cataract/glaucoma 9.3 10.9 11.5 10.5 8.7 7.6 10.1 11.3 12.8 12.1 9.9 7.3 5.3 11.6

Atrial fibrillation 8.9 10.5 11.5 10.8 8.2 5.7 9.8 4.1 5.8 7.1 6.8 5.5 3.4 5.4

Dementia 3.8 8.4 13.4 14.5 12.3 9.3 7.1 4.7 11.2 16.9 17.8 13.1 7.4 10.0

Anemia 3.6 5.2 6.8 7.8 8.5 7.7 4.7 3.0 4.9 6.8 7.9 7.7 7.4 4.8

Osteoporosis 2.6 4.4 5.8 5.8 5.8 4.2 3.8 21.1 25.3 23.6 18.2 11.9 6.2 22.2

Depression 2.2 2.7 2.8 2.5 1.8 1.2 2.5 4.4 5.3 5.1 4.2 3.2 1.9 4.7

Parkinson’s disease 1.8 2.5 2.5 2.0 1.5 0.8 2.1 1.7 2.3 2.4 2.0 1.1 0.9 2.0

Epilepsy 2.0 2.3 2.1 1.9 1.5 1.2 2.1 1.7 2.0 2.0 1.9 1.6 0.8 1.9

Hypthyroidism 1.1 1.6 1.9 2.3 2.9 2.9 1.5 2.6 2.9 3.0 2.9 2.4 2.0 2.8

Rheumatoid arthritis 0.7 0.6 0.5 0.4 0.2 0.0 0.6 1.9 1.6 1.2 0.7 0.3 0.1 1.5
a χ2 tests showed that the prevalences of 21 chronic diseases were significantly different between men and women (peptic ulcer disease: P = .001; remaining 20
diseases P < .001), with the exception of anemia (P = .27). The prevalences of all chronic diseases were significantly different among the age groups for each sex
(P < .001). Value is percentage.
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Table 3. Association of Sociodemographic and Medical Variables With the Prevalence of 3 or More Co-Occurring Chronic Diseases Among Participants (N =
1,311,116), Study of Patterns of Co-Occurrence of Chronic Diseases Among People Aged ≥75 in Tokyo, Japan, September 2013–August 2014

Characteristic

Number of Diseases

None, %
(n = 99,981)

≤2, %
(n = 363,831

≥3, %
(n = 847,304)

≤2 Versus Nonea ≥3 Versus Nonea

OR (95% CI) aOR (95% CI)b OR (95% CI) aOR (95% CI)b

Sex

Men 37.3 37.7 39.0 1 [Reference] 1 [Reference] 1 [Reference] 1 [Reference]

Women 62.7 62.3 61.0 0.98 (0.97–1.00) 0.92 (0.91–0.94) 0.93 (0.92–0.94) 0.83 (0.82–0.84)

Age, y

75–79 52.2 50.9 42.5 1 [Reference] 1 [Reference] 1 [Reference] 1 [Reference]

80–84 23.5 25.7 30.8 1.12 (1.10–1.14)a 1.10 (1.08–1.12)a 1.61 (1.59–1.64)a 1.53 (1.51–1.56)a

85–89 13.6 14.2 18.0 1.07 (1.05–1.09)a 1.09 (1.07–1.11)a 1.62 (1.59–1.66)a 1.65 (1.62–1.69)a

90–94 7.2 6.5 6.8 0.93 (0.91–0.96)a 0.99 (0.96–1.02) 1.16 (1.13–1.19)a 1.30 (1.27–1.34)a

95–99 2.8 2.2 1.6 0.80 (0.76–0.83)a 0.86 (0.82–0.90)a 0.69 (0.66–0.72)a 0.80 (0.76–0.84)a

≥100 0.7 0.5 0.2 0.67 (0.61–0.73)a 0.73 (0.67–0.80)a 0.36 (0.33–0.39)a 0.45 (0.41–0.49)a

Household income

Nonhigh household
income

85.4 85.6 85.7 1 [Reference] 1 [Reference] 1 [Reference] 1 [Reference]

High household
income

14.6 14.4 14.3 0.99 (0.97–1.01) 0.91 (0.90–0.93)a 0.98 (0.96–1.00) 0.84 (0.82–0.86)a

Use of home medical care services

No 96.7 93.9 91.2 1 [Reference] 1 [Reference] 1 [Reference] 1 [Reference]

Yes 3.3 6.1 8.8 1.87 (1.81–1.95)a 2.13 (2.05–2.22)a 2.81 (2.72–2.91)a 3.00 (2.89–3.11)a

Number of outpatient facilities visited

1 50.1 27.9 13.5 1.00 1.00 1.00 1.00

2 26.9 29.1 21.7 1.94 (1.91–1.98)a 1.95 (1.92–1.98)a 3.00 (2.95–3.05)a 3.00 (2.95–3.05)a

3 13.4 20.5 21.8 2.74 (2.68–2.79)a 2.76 (2.71–2.82)a 6.03 (5.91–6.15)a 6.08 (5.95–6.20)a

4 5.9 11.8 17.1 3.61 (3.50–3.71)a 3.66 (3.56–3.77)a 10.77
(10.47–11.07)a

10.90
(10.59–11.21)a

≥5 3.7 10.7 25.8 5.23 (5.05–5.42)a 5.36 (5.17–5.56)a 26.15
(25.27–27.06)a

26.69
(25.59–27.53)a

Number of hospital admissions

0 86.1 84.5 73.1 1 [Reference] 1 [Reference] 1 [Reference] 1 [Reference]

1 9.6 10.4 16.4 1.11 (1.08–1.14)a 0.97 (0.95–0.99)a 2.01 (1.97–2.06)a 1.50 (1.47–1.54)a

2 2.9 3.2 6.1 1.13 (1.08–1.17)a 0.99 (0.95–1.04) 2.47 (2.38–2.57)a 1.86 (1.79–1.93)a

≥3 1.5 1.8 4.4 1.27 (1.20–1.35)a 1.13 (1.06–1.19)a 3.60 (3.41–3.79)a 2.72 (2.58–2.87)a

Abbreviations: aOR, adjusted odds ratio; CI, confidence interval; OR, odds ratio.
a Significant (P < .05).
b Adjusted for all other variables.
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