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Abstract

Background: We aimed to investigate the factors affecting healthcare utilization among patients with single
and multiple chronic diseases using the Andersen healthcare utilization model.

Methods: We used a combination of the data from the sixth and seventh Korea National Health and Nutri-
tion Survey (2014-2016). The study population was 3,901 patients with single chronic disease and 1,829 pa-
tients with multiple chronic diseases as defined by the WHO. Participants were aged 19 yr or older. Multiple
regression analysis was employed using the Andersen model to identify factors affecting healthcare utilization
(inpatient and outpatient).

Results: According to the Andersen model (comprising predisposing, enabling, and need factors and health
behaviors), the factors that increased outpatients with single chronic disease were female, being aged 65 yr or
older, having basic livelihood security benefit, immobility, and poor subjective health status. Factors that in-
creased inpatients with single chronic disease were being aged under 65, having private insurance, immobility,
poor subjective health status, and nondrinking. Moreover, factors that increased outpatients and inpatients
with multiple chronic diseases were female, being aged under 65, immobility, and poor subjective health status
and immobility, poor subjective health status, nondrinking, and not engaging in physical activity, respectively.
Conclusion: We identified factors affecting outpatient and inpatient care utilization among patients with single
and multiple chronic diseases, using the Andersen healthcare utilization model. The findings can be used as
foundational data to develop preventive and management strategies in healthcare utilization among patients
with single and multiple chronic diseases.
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Introduction

Chronic diseases are those sustained over a year ed States and Korea (1, 2). The increased preva-

or more and require continual medical care or
restriction of physical activities in daily life or
both (1). Chronic diseases such as cardiovascular
disease, cancer, diabetes, and chronic lung diseas-
es are the leading causes of death and disability
worldwide, including countries such as the Unit-
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lence of chronic diseases is a result of various
factors: behavioral risk factors such as smoking,
poor nutrition, lack of physical activity, and ex-
cessive drinking; biomedical risk factors including
high blood pressure, high blood cholesterol, obe-
sity, etc (3-5).
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With the increasing older adult population and
changing lifestyles, there is a persistent rise in the
prevalence of multiple chronic diseases (presence
of two or more chronic diseases) (6). Six in 10
adults have a chronic disease and four in 10
adults have multiple chronic diseases in the US
(1). Increase in the prevalence of chronic diseases
results in public health problems, medical chal-
lenges, and medical cost burden for the country
as well as health and economic burden for the
patients (7, 8). Healthcare utilization is associated
with health outcomes (9, 10). Patients with mul-
tiple chronic diseases have reported slightly high-
er healthcare utilization than those with a single
chronic disease (11). Thus, it is important to
demonstrate the association between prevalence
of chronic disease and healthcare utilization.
However, few studies have analyzed the charac-
teristics and affecting factors of healthcare utiliza-
tion by classifying patients with single and multi-
ple chronic diseases.

The Andersen healthcare utilization model is an
authoritative and conceptual behavior model to
analyze factors affecting health service utilization
(12). According to the model, health service utili-
zation including inpatient, outpatient, and dental
care is demonstrated through predisposing, ena-
bling, and need factors. Predisposing factors in-
volve family composition, social structure, and
health beliefs; enabling factors include family re-
sources, access to health insurance, and commu-
nity resources; and need factors involve illness
and response. Several studies have applied the
Andersen healthcare utilization model to analyze
factors facilitating and impeding health service
utilization (13, 14). An Ethiopian study on low
antenatal care services examined factors to im-
prove the antenatal care utilization using the An-
dersen-Newman model (13). The Andersen
model was also applied in the analysis of health
service utilization of migrants in Beijing (14).
Therefore, we aimed to investigate factors affect-
ing healthcare utilization among patients with
single and multiple chronic diseases using the
Andersen healthcare utilization model.
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Materials and Methods

Design

In this descriptive cross-sectional study, we com-
pared the factors affected healthcare utilization
by classitying patients into those with single and
multiple chronic diseases. Data from the Korea
National Health and Nutrition Examination
study was used for secondary data analysis.

Study Population

We used the annual National Health and Nutri-
tion Survey as for citizens aged one and over to
identify the health standards, health status and
nutrition of Korean citizens. The National Health
and Nutrition survey is used to obtain basic data
for health policies such as goals and assessment
of the comprehensive plan on national health
promotion and development of health promotion
programs. It was conducted triennially since
1998, and then became an annual rolling sample
survey since 2007 (15). We used data from 2015,
the third year of the sixth survey, and 2016 and
2017, which were the first and second years of
the seventh survey to analyze comprehensively
the three most recent years.

Of the 27 types of chronic diseases listed in the
National Health and Nutrition Survey, those with
any of the 13 chronic diseases defined by WHO
such as high blood pressure, strokes, myocardial
infarction, angina, diabetes, stomach cancer, liver
cancer, breast cancer, cervical cancer, lung can-
cer, thyroid cancer, and other cancers were con-
sidered to have chronic diseases. A total of 7,380
people responded in 2015, 8,150 responded in
2016, and 8,127 people responded in 2017. Out
these, 1,748 were over the age of 19 with chronic
diseases in 2015, and 1,982 and 2,000 in 2016 and
2017, respectively. The number of respondents
considered for this study was 5,730, of which
3,901 had single chronic disease, 1,829 had two
or more multiple diseases, of them 363 had three
or mote chronic diseases.

Ethical approval
This paper is based on secondary analysis of ex-
tant data. The study was exempt from ethics re-
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view, and was confirmed by the university’s Insti-
tutional Review Board (No. 1044396-201912-
HR-210-01).

Measures

The dependent variable was healthcare utiliza-
tion, which was categorized into inpatient and
outpatient. Inpatient was defined as the number
of hospitalizations over the past year without
considering the duration of hospitalization, and
outpatient was defined as the number of times
treatment was received from hospitals including
dental hospitals, health centers, or oriental clinics
without being hospitalized over the past two
weeks.

The factors affecting healthcare utilization were
the independent variables, which were classified
into predisposing, enabling, and need factors and
health behaviors according to the Andersen
model. Predisposing factors were gender, age
(under 65, 65 yr or older), education level (below
high school, above college), and marital status
(has spouse, no spouse). Enabling factors were
basic livelihood security, health insurance (Na-
tional Health Insurance, Medicaid), private insur-
ance, household income (in 10,000 KRW), living
with family, and immobility. Need factors were
subjective health status (good, poor), and unmet
medical needs. Health behaviors were smoking
(ves if there is a single case within the past year),
drinking (yes if there is a single case within the
past year), engaging in physical activity (middle
level intensity in leisure activities), and undergo-
ing health screenings.

Statistical Analysis

This statistical analysis was performed using SAS
9.4 software (SAS Institute, Inc., Cary, North
Carolina). The study first defined general charac-
teristics using frequency analysis and descriptive
statistics of each factor and made comparisons
between patients with single chronic disease and
multiple chronic diseases. The Andersen model
was applied using multiple regression analysis by
adding factors that could affect the dependent
variables of healthcare utilization (inpatient, out-
patient) starting with predisposing factors, fol-
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lowed by enabling factors, need factors, and
health behaviors.

Results

General Characteristics of Patients with Sin-
gle and Multiple Chronic Diseases

After identifying the predisposing factors of gen-
der, age, education level, and marital status to
compare patients with single and multiple chron-
ic diseases, there were statistically significant dif-
ferences with respect to age, education level, and
marital status but not for gender, and the signifi-
cance level was extremely close to 0.05.

For the enabling factors —basic livelihood secu-
rity, health insurance, private insurance, house-
hold income, living with family, and immobility
— there were statistically significant differences
for all variables.

For the need factors, although there was a statis-
tically significant difference in subjective health
statuses, no statistically significant difference was
found for unmet medical needs. For subjective
health status, 26.8% of those with single chronic
disease had poor and 73.2% had good subjective
health status, whereas 45.7% of those with multi-
ple chronic diseases had poor and 54.3% had
good subjective health status; there were more
instances of those with multiple chronic diseases
having poor subjective health status compared to
those with single chronic disease.

In terms of health behaviors — smoking, drink-
ing, engaging in physical activity, and undergoing
health screenings — there were statistically signif-
icant differences for drinking, physical activity,
and health screening, but not for smoking.

In terms of healthcare utilization, the dependent
variable, during the past two weeks, those with
single chronic disease reported 0.8 outpatient
cases whereas those with multiple chronic diseas-
es reported 1.0 outpatient case, which showed
more outpatient use from those with multiple
chronic diseases compared to those with single
chronic disease. Those with single chronic dis-
ease reported 0.2 inpatient case over the past
year, whereas those with multiple chronic diseas-
es reported 0.3 inpatient case, which showed
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more inpatient use from those with multiple
chronic diseases compared to those with single
chronic disease (Table 1).

Comparison of Outpatient Influence Factors
In Single and Multiple Chronic Diseases

The results from the investigation and compari-
son of factors that influence outpatient care utili-
zation by the number of chronic diseases are
summarized ahead. From Model 1 (predisposing
factors), the factors that increased outpatients
from those with single chronic disease were being
female, aged 65 yr or older, below high school
graduate, and having no spouses, whereas there
were no factors that affected those with multiple
chronic diseases.

From Model 2 (predisposing and enabling fac-
tors), the factors that influenced outpatients from
those with single chronic disease were being aged
05 yr or older, having received basic livelihood
security, and immobility, whereas the influencing
factors for those with multiple chronic diseases
were being female and immobility.

From Model 3 (predisposing, enabling, and need
factors), the factors that influenced outpatients
from those with single chronic disease were being
aged 65 yr or older, having received basic liveli-
hood security, immobility, and poor subjective
health condition, whereas the factors for those
with multiple chronic diseases were being female,
aged 65 yr or older, immobility, and poor subjec-
tive health status.

Table 1: General characteristics of patients with single and multiple chronic diseases

Variable Class %, MeantSD x2, t(P)
Single chronic ~ Multiple chronic
disease diseases
Predisposing factors Gender Male 45.5 48.2 3.710 (0.054)
Female 54.5 51.8
Age Under 65 54.5 359 172.585 (<0.001)
65 yr or older 45.5 64.1
Education level Below high school 80.3 86.9 35.300 (<0.001)
Above college 19.7 13.1
Marital status Has spouse 72.3 68.2 9.870 (0.002)
No spouse 27.7 31.8
Enabling factors Basic livelihood No 89.8 86.4 14.447 (<0.001)
security Yes 10.2 13.6
Health insurance National health insurance 93.9 91.0 15.887 (<0.001)
Medicaid 6.1 9.0
Private insurance Yes 61.6 46.0 123.169 (<0.001)
No 38.4 54.0
Household income Low 31.0 42.1 86.867 (<0.001)
*amount: 10,000 Mid-low 26.9 26.5
won Mid-high 20.9 17.4
High 21.3 14.0
quantity 321.1+304.4 258.0+277.6 7.750 (<0.001)
Living with family Yes 82.6 80.4 4.146 (0.042)
No 17.4 19.6
Immobility No 80.1 71.6 62.594 (<0.001)
Yes 13.9 22.4
Need factors Subjective health Good 73.2 54.3 195.360 (<0.001)
status Poor 26.8 45.7
Unmet medical No 89.5 89.0 0.380 (0.537)
needs Yes 10.5 11.0
Health behaviors Smoking No 83.0 83.7 0.497 (0.481)
Yes 17.0 16.3
Drinking No 385 45.0 21.829 (<0.001)
Yes 61.5 55.0
Physical activity Yes 18.5 14.1 16.342 (<0.001)
No 81.5 85.9
Health screenings Yes 72.6 67.6 14.493 (<0.001)
No 27.4 324
Dependent variable Outpatient 0.8%1.6 1.0£1.7 -3.744 (<0.001)
Inpatient 0.21+0.7 0.3+0.8 -3.638 (<0.001)
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From Model 4 (predisposing, enabling, and need
factors and health behaviors), the factors that
influenced outpatients from with single chronic
disease were being aged 65 yr or older, having
received basic livelihood security, immobility,
poor subjective health status, and having under-
gone health screenings, whereas the factors for
those with multiple chronic diseases were being
aged 65 yr or older, immobility, and poor subjec-
tive health status. Comparing the single- and mul-
tiple-chronic-disease groups showed that basic
livelihood security and health screenings only af-
fected outpatients among those with single
chronic disease, and gender, age, immobility and
subjective health status affected both groups
(Table 2).

Comparison of Inpatient Influence Factors in
Single and Multiple Chronic Diseases

The results from the investigation and compari-
son of factors that influenced inpatient care utili-
zation by the number of chronic diseases showed
no statistically significant differences in Model 1
(predisposing factors) for both groups of single
and multiple chronic diseases. Model 2 (predis-
posing and enabling factors) showed that immo-
bility increased inpatients among patients with
both single and multiple chronic diseases. Model
3 (predisposing, enabling, and need factors)
showed that immobility and poor subjective
health status increased inpatients among patients
with both single and multiple chronic diseases.

Table 2: Comparison of outpatient influence factors for single and multiple chronic diseases

Variable Single chronic disease Multiple chronic diseases
Model 1 Model 2 Model 3 Model 4 Model 1 Model 2 Model 3 Model 4
B @ B @ B @ B @ B (P) B @ B (P) B @
Pre- Gender (ref=Male) 0.035 0.033 0.024 0.017 0.053 0.062 0.059 0.054
disposing (0.038) (0.054) (0.167) (0.387) (0.039) (0.016) (0.024) (0.063)
factors Age (ref=Under) 0.070 0.053 0.057 0.048 0.046 0.047 0.056 0.054
(<0.001) (0.006) (0.003) (0.014) (0.061) (0.078) (0.036) (0.049)
Education level -0.048 -0.034 -0.030 -0.030 -0.020 -0.011 -0.006 -0.010
(ref=Below) (0.005) (0.061) (0.096) (0.101) (0.412) (0.678) (0.815) (0.708)
Marital status (ref=has) 0.036 -0.002 -0.005 -0.007 0.023 -0.003 -0.006 0.000
(0.033) (0.940) (0.827) (0.748) (0.371) (0.935) (0.861) (0.989)
Enabling Basic livelihood secutity 0.055 0.051 0.057 0.023 0.020 0.015
factors (ref=No) (0.015) (0.023) (0.013) (0.506) (0.568) (0.665)
Health insurance 0.001 -0.003 -0.001 0.048 0.043 0.052
(ref=National) (0.957) (0.905) (0.976) (0.164) (0.209) (0.133)
Private insurance -0.019 -0.021 -0.011 -0.006 -0.007 -0.008
(ref=Yes) (0.321) (0.280) (0.594) (0.840) (0.803) (0.781)
Household income -0.025 -0.021 -0.023 0.006 0.011 0.013
(Monthly average) (0.202) (0.291) (0.238) (0.815) (0.683) (0.650)
Living  with  family 0.020 0.020 0.020 -0.005 -0.003 -0.004
(ref=Yes) (0.343) (0.344) (0.351) (0.882) (0.926) (0.910)
Immobility (ref=No) 0.143 0.121 0.121 0.095 0.071 0.071
(<0.001) (<0.001) (<0.001) (<0.001) (0.005) (0.006)
Need factors  Subjective health status 0.076 0.076 0.103 0.106
(ref=Good) (<0.001) (<0.001) (<0.001) (<0.001)
Unmet medical needs 0.016 0.018 -0.017 -0.019
(ref=No) (0.342) (0.292) (0.483) (0.456)
Health Smoking (ref=No) -0.010 -0.007
behaviors (0.584) (0.788)
Drinking (ref=No) -0.018 -0.019
(0.303) (0.455)
Physical activity -0.004 0.000
(ref=Yes) (0.814) (0.989)
Health screenings -0.048 -0.045
(ref=Yes) (0.004) (0.063)
F (p) 13.664 15.597 14.834 11.693 3.721 4.057 4.785 3.959
(<0.001) (<0.001) (<0.001) (<0.001) (0.005) (<0.001) (<0.001) (<0.001)
R? 0.015 0.042 0.047 0.05 0.008 0.023 0.033 0.036
Adj. R? 0.014 0.039 0.044 0.046 0.006 0.018 0.026 0.027
2371 Available at:  http://ijph.tums.ac.ir
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Model 4 (predisposing, enabling, and need fac-
tors and health behaviors) showed that being
aged 65 and under, holding private insurance,
immobility, poor subjective health status, and
nondrinking increased inpatients among those
with single chronic disease, and immobility, poor
subjective health status, nondrinking, and lack of
physical activity increased inpatients among those

with multiple chronic diseases. Comparing the
two groups (with single and multiple chronic dis-
eases) showed that age and holding private health
insurance affected inpatients with single chronic
disease, physical activity affected inpatients with
multiple chronic diseases, and immobility, subjec-
tive health status, and drinking affected both
groups (Table 3).

Table 3: Comparison of inpatient influence factors for single and multiple chronic diseases

Variable Single chronic disease Moultiple chronic diseases
Model 1 Model 2 Model 3 Model 4 Model 1 Model 2 Model 3 Model 4
B® B @ B® B® B ® B® B® B®
Pre- Gender (ref=Male) 0.020 0.015 0.013 -0.001 -0.023 -0.019 -0.022 -0.045
disposing (0.235) (0.371) (0.460) (0.959) (0.363) (0.473) (0.399) (0.119)
factors Age (ref=Under) -0.030 -0.033 -0.032 -0.042 -0.029 -0.042 -0.036 -0.051
(0.085) (0.090) (0.101) (0.034) (0.236) (0.118) (0.175) (0.065)
Education level -0.019 -0.010 -0.009 -0.009 0.014 0.017 0.020 0.029
(tef=Below) (0.285) (0.575) (0.608) (0.624) (0.578) (0.509) (0.439) 0.271)
Marital status (ref=Has) 0.011 -0.005 -0.007 -0.015 0.054 0.009 0.006 0.011
(0.514) (0.822) (0.760) (0.496) (0.035) (0.787) (0.845) (0.738)
Enabling Basic livelihood security 0.046 0.046 0.047 -0.036 -0.038 -0.041
factors (tef=No) (0.046) (0.044) (0.041) (0.292) (0.265) (0.232)
Health insurance -0.002 -0.006 -0.007 0.046 0.043 0.041
(tef=National) (0.932) (0.801) (0.773) (0.180) (0.207) (0.232)
Private insurance -0.038 -0.038 -0.043 0.018 0.017 0.012
(ref=Yes) (0.057) (0.057) (0.034) (0.497) (0.528) (0.657)
Household income -0.004 -0.002 -0.005 0.035 0.038 0.047
(Monthly average) (0.849) (0.925) (0.786) 0.211) (0.172) (0.093)
Living  with  family -0.008 -0.007 -0.002 0.054 0.054 0.054
(ref=Yes) (0.703) (0.755) (0.930) (0.088) (0.083) (0.086)
Immobility (ref=No) 0.144 0.136 0.134 0.132 0.117 0.113
(<0.001) (<0.001) (<0.001) (<0.001) (<0.001) (<0.001)
Need factors ~ Subjective health status 0.046 0.042 0.063 0.056
(ref=Good) (0.010) (0.020) (0.013) (0.029)
Unmet medical needs -0.028 -0.030 -0.001 0.004
(ref=No) (0.093) (0.078) (0.960) (0.877)
Health Smoking (ref=No) 0.000 0.006
behaviors (0.999) (0.835)
Drinking (ref=No) -0.054 -0.066
(0.003) 0.011)
Physical activity -0.004 0.057
(tef=Yes) (0.835) (0.025)
Health screenings 0.004 -0.035
(tef=Yes) (0.803) 0.157)
F (p) 1.474 9.186 8.385 6.870 1.478 4.289 4.124 3.939
(0.207) (<0.001) (<0.001) (<0.001) (0.206) (<0.001) (<0.001) (<0.001)
R? 0.002 0.025 0.027 0.030 0.003 0.024 0.028 0.036
Adj. R? 0.001 0.022 0.024 0.026 0.001 0.019 0.021 0.027
Discussion causes and risk factors and associated with

We demonstrated factors affecting the use of
outpatient and inpatient care among patients with
single and multiple chronic diseases using the
Andersen healthcare utilization model.

Chronic diseases are characterized by various

Available at:  http://ijph.tums.ac.ir

healthcare utilization and cost (4, 7). Chronic dis-
eases affect multiple parts of the body and are
difficult to recover from quickly, and need con-
tinuous treatment and management, contrary to
acute diseases that typically affect one part of the
body and show faster response to treatment (16,
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17). Furthermore, it is important to find and di-
agnose chronic diseases at an early stage because
they have long latency periods from the onset of
the disease to experiencing its effects (18).

In this study, it was considered important to clas-
sify patients with single and multiple chronic dis-
eases. The difference between single and multiple
chronic diseases is not simply the number of
chronic diseases (11). In term of prevention and
management of diseases, single chronic disease
can be considered in terms of onset of chronic
disease, and multiple chronic diseases can be
considered in terms of maintenance of chronic
diseases. With the increasing prevalence of
chronic diseases, it is important to analyze factors
affecting healthcare utilization among patients
with both single and multiple chronic diseases
(6). Analyzing factors affecting healthcare utiliza-
tion among patients with single and multiple
chronic diseases can help to improve accessibility
to healthcare, manage chronic diseases persistent-
ly and effectively, and ensure stable use of
healthcare services.

In this study, immobility as an enabling factor
and poor subjective health status as a need factor
increased healthcare utilization among outpa-
tients and inpatients for both single and multiple
chronic diseases. Furthermore, lack of physical
activity increased inpatient care utilization for
multiple chronic diseases. Immobility itself can
imply poor health condition and increase
healthcare utilization. However, this study
showed that decreased physical activity did not
simply increase healthcare utilization, and in-
creased only inpatient utilization in multiple
chronic diseases. Rather, multiple chronic diseas-
es have been shown to disturb physical activity.
Health behaviors such as physical activity is con-
troversial in healthcare utilization depending on
patient condition and the type of physical activity
(19-22). Nonetheless, physical activity is an ex-
pected but important influencing factor in
healthcare utilization among patients with single
and multiple chronic diseases.

With increase in age, prevalence of chronic dis-
eases and demand for healthcare utilization in-
creases, but economic independence decreases
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(23-25). Being aged 65 or older is a factor that
can facilitate or impede healthcare utilization. In
this study, being aged 65 or older increased out-
patient care utilization for both single and multi-
ple chronic diseases. Korea has high healthcare
accessibility owing to the national health insur-
ance. However, as inpatient care involves burden,
being aged 65 or older was a factor that de-
creased healthcare utilization. Furthermore, ab-
sence of private insurance decreased inpatient
utilization for single chronic disease. This may
suggest the importance of economic burden in
healthcare utilization.

Moreover, drinking as a health behavior de-
creased inpatient utilization for both single and
multiple chronic diseases. It has been reported
that alcohol use decreases healthcare utilization
regardless of drinking patterns (26). Drinkers
have known to be less likely to engage in preven-
tive behavior. Thus, nondrinking is a key health
behavior in the management of chronic diseases
and healthcare utilization.

This study showed that having received basic
livelihood security benefit and having undergone
health screenings increased outpatient care utili-
zation for single chronic disease. A study report-
ed that severe disability and low income without
national basic livelihood security decreased out-
patient and inpatient care utilization among older
adults (27). Basic livelihood security benefit has
increased accessibility to outpatient care. Fur-
thermore, health screening increasing outpatient
care utilization for single chronic disease is con-
sistent with previous reports that health screening
is associated with higher outpatient utilization in
cardiovascular diseases (28). Health screening was
also a significant factor in single chronic disease,
which indicates onset of chronic disease. In out-
patient care, which involves less cost burden,
basic livelihood security benefit and national
health screening were the affecting factors in the
onset and diagnosis of chronic disease. In inpa-
tient utilization, which involves more cost bur-
den, private insurance was the affecting factor for
single chronic disease.

In this study, there were differences in the factors
affecting outpatient and inpatient care utilization
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among patients with single and multiple chronic
diseases. Thus, it is important to manage the af-
fecting factors depending on whether a patient
has single or multiple chronic diseases. Further-
more, it is essential to improve the accessibility to
healthcare services for appropriate disease man-
agement and to reduce excessive and unnecessary
healthcare utilization for single and multiple
chronic diseases.

However, this study has some limitations. Chron-
ic diseases were analyzed only by number, regard-
less of type and severity. Furthermore, in inpa-
tient care utilization, the duration of hospitaliza-
tion was not considered because only the number
of hospitalizations was taken into account regard-
less of hospitalization period.

Conclusion

Comparing the single- and multiple-chronic-
disease groups showed that basic livelihood secu-
rity and health screenings only affected outpa-
tients among those with single chronic disease,
and gender, age, immobility and subjective health
status affected both groups, and that age and
holding private health insurance affected inpa-
tients with single chronic disease, physical activity
affected inpatients with multiple chronic diseases,
and immobility, subjective health status, and
drinking affected both groups. The findings can
be used as foundational data to develop preven-
tive and management strategies for healthcare
utilization among patients with single and multi-
ple chronic diseases.
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