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Abstract
Purpose: Preventable hospitalization poses an extremely heavy 
financial burden on health care systems of many countries. Patients 
with mental illness may not be able to comply with physicians’ 
recommendations on medications and regular visits, which possibly  
results in those preventable hospital admissions. This study aimed to 
investigate how mental illness may modify the effect of continuity 
of care on patients’ experiencing preventable hospitalization.

Methods: We used Taiwan longitudinal National Health Insurance 
Research Database to examine differences in effects of continuity 
of care on preventable hospitalization between patients with 
and without mental illness. The main outcome was whether a  
beneficiary had preventable hospital admissions. We chose  
Continuity of Care Index (COCI) to measure our key explanatory 
variable. Other covariates included mental illness, time-variant 
variables (age, outpatient visits in the previous year, inpatient 
visits in the previous year, low-income status, primary source of  
care, Charlson index score), time-invariant variable (sex), and 
dummy variables for hospital geographic location. Generalized 
Estimating Equation (GEE) models were applied to assess the 
relationship between continuity of care and preventable hospitali-
zation among patients with and without mental illness, respectively.

Results: We found higher continuity of care protected patients without 
mental illness from preventable hospitalization. However, AORs 
increased towards the direction of null effect and became insig-
nificant among mental patients.

Conclusion: Our study suggests that the effect of continuity of 
care on reducing preventable hospitalization may be compromised 
by mental illness. This highlights the importance of integrated 
health care delivery model with a multispecialty medical team.

Background
Preventable hospitalization is defined as hospital admissions 
attributable to Ambulatory Care-Sensitive Conditions (ACSCs) 
that would have been kept well under control in outpatient settings 
if patients had accessed high-quality primary care [1]. However, 
quality of care can be substantially jeopardized by multiple  
factors, for example, patients with mental illnesses may not be able 
to comply with physicians’ recommendations on medications and 
regular visits. Those hospital admissions pose an extremely heavy 
financial burden on health care systems of many countries [2-4]. 
From 2005 to 2010, total annual health costs due to preventable 
hospitalization among adult patients in the United States were 
over $30 billion [5]. To contain the associated costs, multiple  
initiatives thus have been launched with the aim to reduce  
preventable hospitalizations in the US, such as VA (United 
States Department of Veterans Affairs) Care Coordination Home  
Telehealth (CCHT) program, and CMS (Centers for Medicare 
& Medicaid Services) evidence-based interventions in nursing 
facilities [6,7].

Patient sociodemographic characteristics, comorbidities, mental 
status, health care access, and quality of care etc., have been found 
to be associated with preventable hospitalization [8-10]. A few 
prior studies have examined the effect of continuity of care, as a 
critical measure of primary care access, on reducing preventable 
hospital admissions, yielding very similar results that they are 
negatively correlated [11-14]. For example, Nyweide et al., found 
that a 0.1 increase in constructed indices for continuity of care 
led to a decrease in preventable hospitalization among older 
adults by 2 percent [14]. Cheng and colleagues analyzed health 
insurance claim data and observed impacts of continuous care on 
reducing preventable hospitalization to be all significant across 
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three defined age groups [13].

Researchers have recently extended their interests to investigate if 
mental illness influences ACSC-related hospital admissions, given 
the fact that about 1 in 5 US adults are diagnosed with mental or 
emotional disorders [15]. Mai et al., conducted a retrospective 
cohort study and found patients with mental illnesses were twice 
more likely to experience avoidable hospital admissions than those 
without in Western Australia [10]. Another study using 2003-2008 
HCUP National Inpatient Sample showed that Schizophrenia 
increased odds of preventable hospitalizations [16]. A prior study 
also documented poorer continuity of care among patients with 
major depression in primary care settings [17]. However, the  
dynamic relationships among mental illness, continuity of care, 
and preventable hospitalization still remain unknown. In particular, 
little research has investigated how mental illness may modify the 
effect of continuity of care on patients’ experiencing preventable 
hospitalization.

Thus, our objective is to examine differences in effects of continuity 
of care on preventable hospitalization between patients with and 
without mental illness. The prevalence of probable common mental 
disorders among adults increased from 11.5% to 23.8% between 
1990 and 2010 in Taiwan [18]. We used Taiwan’s National Health 
Insurance (NHI) Claims data for this study. Taiwan implemented 
its mandatory NHI program in 1995, with 99% of its population 
covered. It aims to improve residents’ access to care in health care 
market where they can decide to seek services from either primary 
care physicians (also considered as a specialty in Taiwan) or  
specialists based on their symptoms. The contribution of our 
study is particularly significant in the context of Affordable Care  
Act, which also targets at increasing continuity of care by  
expanding insurance coverage and initiating innovative health care 
delivery models in the United States, such as patient-centered  medical 
home. This study also provides critical insights into developing 
effective measures to tackle the problems of preventable  
hospitalization among patients with mental illness, eventually 
lowering medical costs and improving quality of care.

Methods
Data source

We used outpatient and inpatient components from Taiwan  
longitudinal National Health Insurance Research Database 
(NHIRD) to examine the effect of continuity of care on reducing 
preventable hospitalization stratified by mental illness status. 
The database covers a variety of detailed information on basic  
demographics, socioeconomic status, ICD-9-CM diagnoses codes, 
procedures, and medications. The 2005 NHI cohort that we used 
consisted of 25 subsets of 40,000 subjects, which were randomly  
selected from the entire enrollee sample to be nationally representative. 
The first 5 subsets in three panel years from 2006 to 2008 were 
used to form a study dataset of 200,000 beneficiaries. We started 
from the year 2006, rather than the baseline 2005, to avoid the 
fluctuation of health care utilization due to the prior outbreak of 
Severe Acute Respiratory Syndrome (SARS) in Taiwan. For each 

beneficiary, we were able to track all the health services covered by 
the NHI program from January 1, 2006, to December 31, 2008, in 
both outpatient and inpatient settings.

Our study population was adults aged 18 and older. We applied 
three following exclusion criteria to select NHI beneficiaries for 
this study. First, subjects were excluded if they had any missing 
values in any of dependent and independent variables for all the 
three panel years between 2006 and 2008. Second, the calculation 
of Continuity of Care Index (COCI) is more meaningful and 
robust for subjects with more physician visits, so we followed 
previous studies and excluded beneficiaries who had fewer than 
three non-mental outpatient visits (based on primary diagnose 
code) in any of the panel years [11-13]. Third, we excluded mental 
patients who were not diagnosed with mental illnesses for all the 
three panel years from our study population and ended up with 
2,034 patients with mental illness. To increase the balance of the 
sample sizes, and maximize efficiency [19], we matched 1 mental 
patient with 3 non-mental patients based on their age, sex, and 
hospital location (usual source of care) at the baseline year 2006. 
Our final sample size was 8,136, including 2,034 mental patients 
and 6,012 non-mental patients, and each subject contributed data 
for the subsequent 3 years.

Measures
Continuity of care

Our key explanatory variable was continuity of care. A few indexes 
were constructed to measure different dimensions of continuity of 
care in previous studies, such as density, dispersion, and sequence 
[20,21]. Considering the Taiwan healthcare market featuring 
physician-shopping behavior, we chose Continuity of Care Index 
(COCI) to gauge its dispersion, the extent to which patients would 
consistently go to see the same physician when healthcare needed. 
The COCI is a function of the number of different physicians seen 
and the number of visits to each physician. We calculated it for 
each subject by panel year following the formula given below:

                             ∑M   nj
2  − N

                            

 where N is the total number of physician visits; nj, the number of 
visits to physician j; and M, the number of physicians throughout 
each panel year. To enhance the comparability of COCI, we 
included 4 types of non-traditional-Chinese medical visits in 
outpatient settings for the calculation, including common cases, 
chronic cases (excluding tuberculosis), prescription medication 
related to chronic diseases, and special cases. We also excluded 
visits related to mental illness. The COCI has a range from 0 to 
1, with a greater value indicating better continuity of care.

Preventable hospitalization

The main outcome was whether a beneficiary had hospital  
admissions that could be potentially prevented by receiving 
high-quality outpatient care in each of the panel years from 2006 
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to 2008. It was dichotomized as none vs. at least one of those  
admissions. We identified preventable hospitalization according to 
the Prevention Quality Indicators (PQI) by the Agency for Healthcare 
Research and Quality (AHRQ). Thirteen medical conditions 
leading to preventable hospitalizations were included: Diabetes 
short-term complications, Diabetes long-term complications, 
Perforated appendix, Chronic Obstructive Pulmonary Disease 
(COPD) or Asthma in older age, Hypertension, Heart failure, 
Dehydration, Bacterial pneumonia, Urinary tract infection, Angina 
without procedures, Uncontrolled Diabetes, Asthma in younger 
adults, and Lower-extremity amputation among patients with 
diabetes. All the information on patient diagnosis (International 
Classification of Disease, 9th Revision, Clinical Modification, 
ICD-9-CM) and procedure codes related to PQI was obtained 
from the inpatient component of NHI claims. Given that patients 
might need to visit different physician’s due to medical conditions 
or health care-seeking behaviors changing across time, we decided 
to measure the effect of continuity of care on preventable hospi-
talization in the same year [13].

Other covariates

We included enrollee demographics characteristics, socioeconomic 
status, geographic area and healthcare-seeking behavior as covariates, 
 including age (in years), sex, low-income status, hospital location 
(Taipei, North, Middle, South, Gaoping, and East) and primary 
source of care (hospital vs. clinic). We also quantified health need 
by using following 3 indicators: outpatient visits in the previous 
year (times 0-10, 11-20, and 21 and above), inpatient visits in the 
previous year (none, once, and at least twice), and the Charlson 
index score (0, 1-2, and 3 and above). The Charlson index is a  
common measure for commodities when using health administrative 
databases for research, and it involves 17 groups of medical  
conditions defined by ICD-9-CM diagnosis codes. Each condition 
is given a different weight score from 1 to 6, with a higher value 
being more severe [22].

We defined mental illness using principal diagnosis codes  
(ICD-9-CM) following a previous study conducted in Taiwan 
[23]. Although mental illnesses could be categorized into major 
and minor psychiatric disorders, we were not able to do this due 
to the limited sample size. Beneficiaries who had the principal 
diagnosis codes 290 through 298, 300 through 302, 306 through 
311, or 316 were identified as patients with mental illness (Table 
A1).To increase its accuracy, for both comorbid (the Charlson 
index) and mental conditions, only diagnosis codes appearing at 
least 3 times in either outpatient or inpatient settings throughout 
each of the panel years were taken into consideration [13].
 
Analytical plan

We performed univariate analyses to characterize the distribution 
of all variables of interest and covariates, stratified by mental 
illness and panel year. The Pearson χ2 test was used to meas-
ure if differences in preventable hospitalization and continuity 
of care were significant between patients with and without  

mental illness within each panel year. We then used multivariate 
Generalized Estimating Equation (GEE) models to examine the 
associations between preventable hospitalization and continuity 
of care for patients with and without mental illness, separately, to 
adjust for individual correlation in our sample. Because our  
outcome variable was binary, we used a logit link for GEE model 
[24]. Covariates in the model included time-variant variables  
(age, outpatient visits in the previous year, inpatient visits in the previous 
year, low-income status, primary source of care, Charlson index 
score), time-invariant variable (sex), and dummy variables for 
hospital geographic location. All the analyses were performed 
using statistical software STATA 13.0 SE (Stata Corp, College 
Station, TX, USA). We considered a p-value less than 0.05 as 
statistical significant.

Results
Distributions of preventable hospitalization, continuity of care 
and other covariates by mental illness status and panel year are 
given in Table 1. Patients with mental illness were more likely to 
experience preventable hospitalization than those without mental 
illness consistently across panel years, and this disparity increased 
as the cohort of population was aging. For example, in 2006, prob-
abilities of having preventable hospitalization among non-mental 
and mental patients were 2.03% vs. 2.90% (P-value=0.022), as 
compared to 2.82% vs. 4.47% in 2008. Patients with mental illness 
also tended to have poorer continuity of care measured by COCI. 
Of non-mental patients in 2006, 33.51% were categorized into 
high COCI group, but this proportion for mental patients was only 
28.37%. This pattern persisted across panel years too.

Mental patients utilized more health care services than non-mental 
ones in both outpatient and inpatient settings. Approximately only 
30% of non-mental patients had 21 or more times of outpatient 
visits in the previous year, while close to 50% of mental patients 
did. The Charlson index score was also higher for mental patients, 
indicating their multiple commodities and potential complex health 
needs. For example, they were 15% less likely than non-mental 
patients to have no commodity. In addition, mental patients had 
significantly higher odds of being from low-income households 
than non-mental patients (0.69% vs. 4.87% in 2006), and they 
were more likely to seek for health care in hospitals, rather than 
clinics, as their primary source of care.

We then measured multivariate-adjusted associations between  
continuity of care and preventable hospitalization stratified by 
mental illness status, with Adjusted Odds Ratio (AOR), 95%  
Confidence Interval (CI) and p-value reported (Table 2). For  
patients without mental illness, medium COCI (AOR 0.77, 95% 
CI 0.61-0.98) decreased the odds of their having preventable  
hospitalization by 23% with low COCI being the reference group, 
and high COCI had an even greater protective effect (AOR 0.61, 
95% CI 0.47-0.79). In contrast, the impact of medium COCI was 
no longer significant among patients with mental illness. High 
COCI still had a potential protective effect, suggested by marginally 
significant AOR (0.69, 95% CI 0.48-1.02). However, both AORs 
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Year 2008Year 2007Year 2006
P-ValueMentalNon-MentalP-ValueMentalNon-MentalP-ValueMentalNon-Mental

<.0014.472.820.013.542.460.0222.92.03Preventable Hospitalization

Continuity of Care
0.00238.2534.02<.00138.433.63<.00138.7935.45Low COCI

30.8832.8632.0132.0932.8431.04Medium COCI
30.8833.1229.634.2828.3733.51High COCI
55.5255.5254.5254.5253.5253.52Age (in Years)

Sex                                                                                                                   
37.2237.2237.2237.2237.2237.22Male
62.7862.7862.7862.7862.7862.78Female

Outpatient Visits in Previous Year
<.00124.4334.86<.00125.6136.94<.00125.9638.71Times 0-10

28.7632.3226.3532.4825.1231.24Times 11-20
46.832.8348.0330.5848.9230.06Times 21-

Inpatient Visits in Previous Year
<.00179.7488.22<.00180.4388.91<.00181.4789.36Times 0

16.5210.4216.089.7515.199.73Times 1-2
3.741.363.491.343.340.9Times 3-

<.0014.770.72<.0014.770.75<.0014.870.69Low-income Household
Primary Source of Care

0.00742.8739.480.00942.2839.020.01241.238.07Hospital
57.1360.5257.7260.9858.861.93Clinic

Charlson Index
<.00157.5768.65<.00159.9870.47<.00160.7271.29Charlson 0

33.7326.0233.0425.2432.3525.04Charlson 1-2
8.75.336.984.296.933.67Charlson 3-

Hospital Location
132.8432.840.99832.532.7432.9932.99Taipei

12.2912.4712.2912.3912.0912.09North
18.9818.8119.3218.9118.9318.93Middle
14.1614.3114.0614.2914.1614.16South
18.6318.4418.6818.5518.6318.63Gaoping
3.13.133.153.113.23.2East

increased towards the direction of null effect from non-mental 
to mental patients. We also did a sensitivity analysis using the 
continuous form of COCI, and results turned out to be similar, 
with AOR from 0.32 to 0.46 (Table A1). In addition, older age, 

Table 1: Distribution of Preventable Hospitalization and Characteristics for Adults Patients by Mental Illness and Panel Year, NHIRD 2006-2008.

Citation: Wang Y, Shou-Hsia Cheng, Li-Wu Chen (2017) Does High Continuity of Care Reduce Preventable Hospitalization Among Patients with Mental Illness?  
J Glob Epidemiol Environ Health 2017: 1-8.

J Glob Epidemiol Environ Health 2017: 1-8.                                                                                                                                                                                       .04.

higher volume of inpatient services utilized, low-income status, 
hospital as primary source of care, and multiple comorbidities were 
associated with higher probability of experiencing preventable 
hospitalizations in both groups of mental and non-mental patients.



Patients with Mental IllnessPatients without Mental Illness
P-ValueOR (95% CI)P-ValueOR (95% CI)

Continuity of Care
RefRefRefRefLow COCI

0.2230.81 [0.58, 1.14]0.0360.77* [0.61, 0.98]Medium COCI
0.060.69 [0.48, 1.02]<.0010.61*** [0.47, 0.79]High COCI

<.0011.04*** [1.03, 1.06]<.0011.04*** [1.03, 1.05]Age (in Years)
0.8441.03 [0.75, 1.41]0.7050.96 [0.77, 1.19]Sex Male

Outpatient Visits in Previous Year
RefRefRefRefTimes 0-10

0.4510.83 [0.50, 1.36]0.7140.94 [0.66, 1.32]Times 11-20
0.8520.96 [0.62, 1.48]0.4581.13 [0.81, 1.58]Times 21-

    Inpatient Visits in Previous Year
RefRefRefRefTimes 0
0.031.45* [1.04, 2.04]<.0012.52*** [1.99, 3.18]Times 1-2

<.0012.86*** [1.77, 4.65]<.0017.48*** [5.20, 10.8]Times 3-
0.0022.46** [1.38, 4.37]0.0112.66* [1.25, 5.69]Low-income Household

0.0311.44* [1.03, 2.01]0.0031.43** [1.13, 1.81]Primary Source of Care 
Hospital

Charlson Index
RefRefRefRefCharlson 0

<.0012.80*** [1.84, 4.25]<.0013.75*** [2.82, 4.99]Charlson 1-2
<.0015.17*** [3.12, 8.57]<.0017.14*** [5.04, 10.1]Charlson 3-

Area
0.0930.52 [0.24, 1.11]0.0010.43*** [0.26, 0.71]Taipei
0.3510.67 [0.29, 1.55]0.1450.67 [0.40, 1.15]North
0.6350.83 [0.38, 1.80]0.0430.59* [0.35, 0.98]Middle
0.270.63 [0.27, 1.44]0.010.49** [0.28, 0.84]South
0.1130.52 [0.23, 1.17]0.050.60* [0.36, 1.00]Gaoping
RefRefRefRefEast

Table 2: Multivariate-Adjusted Association Between Preventable Hospitalization and Continuity of Care from General Estimating Equation (GEE) 
Model, NHIRD 2006-2008.

* P<.05, ** P<.01, *** P<.001
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Discussions
Prior literature has shown that continuity of care in primary care 
settings has a significant impact on reducing preventable hospital-
ization among both general population and patients with specific 
medical conditions, such as diabetes and COPD [13,14,25-28]. 
To our knowledge, we are the first to examine the effects of 
continuity of care on hospital admissions due to ACS conditions 
among patients with and without mental illness. Our univariate 
results from Taiwan’s health insurance claim data show that ben-
eficiaries with mental illness are at a significantly higher risk of 
having preventable hospitalization as compared to those without 
(e.g., 2.90% vs. 2.03% in 2006). This corroborates most previous 
research on the impact of mental conditions on ACSC-related 
hospital admissions [10,29-31]. For example, a retrospective 
cohort study in New York found that mental disorders increased 

odds of preventable hospitalization by 1.3 times (AOR 2.30, CI 
2.17-2.43), indicating an even stronger effect of mental conditions 
than that in our study. This may be attributable to universal in-
surance coverage in Taiwan where patients have better access to 
care in general. However, there is also some exception, such as no 
association between preventable hospitalization and mental illness 
found in a study by Ajmera and colleagues [32]. This insignificant 
finding may be due to recall bias because they identified patients 
with mental conditions based on self-reported data.

Our study suggests two possible mechanisms through which 
mental conditions can affect preventable hospitalization. One 
is that patient with mental illness are more likely to have lower 
continuity of care in outpatient settings, which would increase the 
odd of preventable hospitalization. In our study, the beneficiaries 
without mental illness are more likely to have higher COCI than 
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those with mental illness (e.g., the highest COCI groups: 33.51% 
vs. 28.37% in 2006). Druss et al., found a piece of similar evidence 
that patients with untreated major depression had a higher odd of 
reporting having changed usual source of care during the past 12 
months, and seeking for routine services in an emergency room 
[17]. This could be partially explained by their relatively lower 
socioeconomic status as compared patients without mental illness. 
In a US study, depressed respondents were 1 time more likely to 
have no insurance and incomes below the federal poverty line 
than non-depressed ones [17]. We observed a larger difference that 
almost 5% of beneficiaries with mental illness are from low-in-
come households, as compared to less than 1% of those without in 
Taiwan (4.87% vs. 0.69% in 2006). They even tend to have more 
complex comorbidities. Given those, financial stress due to high 
medical expenses would increase the possibility of delaying health 
care needed by patients with mental illness and eventually ending 
up with receiving care in an emergency department, especially in 
countries without universal health coverage like the US. In the 
Taiwan’s healthcare market, those patients may choose cheaper 
health care in clinics, rather than the same physician for treating 
their medical conditions.

The other possible mechanism suggested is that the effect of 
continuity of care on reducing preventable hospitalization is 
compromised by mental illness. In our study, higher COCI is 
associated with a decreased odd of preventable hospitalization 
among non-mental patients (AOR: medium COCI 0.77; high COCI 
0.61), which is consistent with all the previous studies on the same 
topic [11-14]. However, among patients with mental illness, the 
AOR for medium COCI is not significant, and high COCI is only 
marginally significant with its magnitude also moving towards 
the direction of a smaller effect (AOR 0.69). Factors from both 
patient and provider side may contribute to this reduced impact 
of continuity of care. For example, patients with mental illness 
may have psychological and cognitive limitations that could deter 
effective communication [33,34], which may further jeopardize 
interpersonal trusts between them and physicians. Evidence also 
showed that they tend to have poorer compliance with treatment 
recommended by physicians [35]. For providers, primary care 
physicians may misdiagnose medical conditions, given a lack of 
sufficient knowledge about mental illnesses [29]. Other unpleasant 
experiences that might happen to those patients in health care 
facilities were also reported, such as provider bias and patient 
stigma [33-36]. All of these can be barriers to treatment process-
es, which would result in preventable hospitalization among the 
patients even if they have an acceptable level of continuity of 
care. Considering this, our study supports the integrated health 
care model with both psychiatrist and primary care physicians on 
the same practice site to address special health needs for patient 
with mental illness, proposed by other studies [36-38].

The United States may be facing a bigger challenge in this problem 
due to its high prevalence of mental illness. A recent study estimat-
ed that among adults aged 18-64, 21.9% had any mental illness, 
and 6.0% serious mental illness in the United States [15]. Those 
patients used to have no insurance, or at least lack of adequate 

insurance. Thanks to the Affordable Care Act (ACA), they are now 
not worrying about being denied health coverage by insurance 
companies due to their pre-existing mental conditions [39]. Also, 
they are entitled by the ACA to mental health services that were 
not covered by insurance before, even including preventive ser-
vices [39]. Patient-centered Medical Home and Accountable Care 
Organization incorporates teamwork of health care professionals 
from a variety of specialties to achieve better coordination of care, 
which echoes the integrated health care model for mental illness 
treatment. We expect the mental condition-related disparities in 
preventable hospitalization and other health outcomes would sig-
nificantly shrink if those innovative health care delivery models 
are implemented as planned.

Despite we used a longitudinal design to strengthen the establish-
ment of causal relationship, there are some limitations in our study. 
First, we used Taiwan health insurance claims data, which lack of 
socioeconomic indicators, for example, educational attainment. 
We were only able to adjust for low-income status for multivar-
iate analyses, but this panel data might mitigate this weakness. 
Second, we defined mental illness based on ICD-9-CM diagnosis 
codes from the claims data, which may result in untreated patients 
being left out, so our estimations might be biased. Third, we did 
not have information on mental illness treatment in this study. 
It would be more meaningful to differentiate patients with the 
conditions under and out of control so that we could measure the 
effect of the treatment outcomes on preventable hospitalization 
among those patients.

Conclusion
Our study findings found that patients with mental illness are 
vulnerable to preventable hospitalization because of their lower 
socioeconomic status, medical condition and current non-cus-
tomized health care delivery approach. It suggests that universal 
health coverage alone may not fully address the issue of prevent-
able hospitalization among patients with mental illness, or even 
other special medical conditions. This highlights the importance 
of integrated health care delivery model with a multispecialty 
medical team. The United States could learn this lesson from Tai-
wan’s experiences as we are down the road to universal coverage 
required by the Affordable Care Act
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Patients with Mental IllnessPatients without Mental Illness
P-ValueOR (95% CI)P-ValueOR (95% CI)
0.0440.46* [0.22, 0.98]<.0010.32*** [0.19, 0.54]Continuity of Care (COCI)
<.0011.04*** [1.03, 1.06]<.0011.04*** [1.03, 1.05]Age (in Years)
0.851.03 [0.75, 1.41]0.6880.96 [0.77, 1.19]Sex Male

Outpatient Visits in Previous Year
RefRefRefRefTimes 0-10

0.4460.82 [0.50, 1.35]0.7260.94 [0.67, 1.33]Times 11-20
0.7870.94 [0.61, 1.46]0.5711.10 [0.79, 1.54]Times 21-

Inpatient Visits in Previous Year
RefRefRefRefTimes 0

0.0391.43* [1.02, 2.01]<.0012.52*** [2.00, 3.19]Times 1-2
<.0012.82*** [1.74, 4.57]<.0017.51*** [5.22, 10.8]Times 3-
0.0022.45** [1.38, 4.35]0.012.69* [1.26, 5.74]Low-income Household

0.0291.45* [1.04, 2.01]0.0031.43** [1.14, 1.81]Primary Source of Care Hos-
pital

Charlson Index
RefRefRefRefCharlson 0

<.0012.80*** [1.84, 4.25]<.0013.75*** [2.82, 4.98]Charlson 1-2
<.0015.16*** [3.11, 8.55]<.0017.08*** [5.00, 10.00]Charlson 3-

Area
0.0910.52 [0.24, 1.11]0.0010.42*** [0.26, 0.70]Taipei
0.3530.67 [0.29, 1.56]0.1380.67 [0.39, 1.14]North
0.6340.83 [0.38, 1.80]0.0380.58* [0.34, 0.97]Middle
0.2620.62 [0.27, 1.43]0.0080.47** [0.27, 0.82]South
0.1130.52 [0.23, 1.17]0.0460.59* [0.35, 0.99]Gaoping
RefRefRefRefEast

Table A1: Multivariate-Adjusted Association Between Preventable Hospitalization and Continuity of Care (COCI in 
Continuous Form) from General Estimating Equation (GEE) Model, NHIRD 2006-2008.

* P<.05, ** P<.01, *** P<.001


