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Abstract

Background: A common challenge for free-access systems is that people may bypass primary care and seek
secondary care through self-referral. Taiwan’s government has undertaken various initiatives to mitigate bypass;
however, little is known about whether the bypass trend has decreased over time. This study examined the extent
to which patients bypass primary care for treatment of common diseases and factors associated with bypass under
Taiwan’s free-access system.

Methods: This repeated cross-sectional study analyzed data from Taiwan’s National Health Insurance Research
Database. A random sample of 1 million enrollees was drawn repeatedly from the insured population during 2000–
2017. To capture visits beyond the community level, the bypass rate was defined as the proportion of self-referred
visits to the top two levels of providers, namely academic medical centers and regional hospitals, among all visits to
all providers. Subgroup analyses were conducted for visits with a single diagnosis. Logistic regressions were used to
investigate factors associated with bypass.

Results: The standardized bypass rate for all diseases analyzed exhibited a decreasing trend. In 2017, it was low for
common cold (0.7–1.3%), moderate for hypertension (14.0–29.5%), but still high for diabetes (32.0–47.0%). Moreover,
the likelihood of bypass was higher for male, patients with higher salaries or comorbidities, and in areas with more
physicians practicing in large hospitals or less physicians working in primary care facilities.

Conclusions: Although the bypass trend has decreased over time, continuing efforts may be required to reduce
bypass associated with chronic diseases. Both patient sociodemographic and market characteristics were associated
with the likelihood of bypass. These results may help policymakers to develop strategies to mitigate bypass.
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Introduction
The principles of primary care, namely, first-contact,
continuous, coordinated, and comprehensive care,
have contributed significantly to population health
and health care systems [1, 2]. First-contact care can
be achieved by introducing a gatekeeping system in

which access to secondary care is only available
through referrals from primary care physicians (PCPs)
[3]. Another approach to facilitating first-contact care
is increasing the cost for visits to specialists without a
referral [4]. When people have to bear additional
costs to bypass primary care, the financial incentive
may prompt them to visit PCPs first. Compared with
gatekeeping regulations, allowing choice between
levels of care enhances patient satisfaction and em-
powerment [5, 6]. However, such freedom may cause
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a violation of the first-contact principle when financial in-
centives fail to refrain people from bypassing primary care.
Bypassing primary care for common diseases or minor

illnesses is particularly worrisome, because it under-
mines primary care functions, crowds out resources for
patients in need of high-level care, and causes physician
burnout in hospitals [7–9]. The problems have moti-
vated the current study to investigate bypass for treat-
ment of common health concerns in Taiwan. In a tiered
health care delivery system, primary care is for frequent
health problems, secondary care for assisting PCPs with
diagnostic and therapeutic dilemmas, and tertiary care
for uncommon diseases that cannot be competently
managed by PCPs [10]. This division of roles is the foun-
dation for efficient and effective health care services
[11]. However, it may not be fully realized when people
with minor illnesses were treated by secondary or ter-
tiary care providers.
Globally, reforms have been introduced to reduce by-

pass, including those in France [12], Germany [13], and
Belgium [14]. Most initiatives did not lead to imposition
of gatekeeping regulations, but resulted in introduction
of stronger incentives for patients to use primary care,
with negligible effects [15]. Other countries that trad-
itionally provide unrestricted access to specialists, such
as China [16] and Japan [17], only piloted the gatekeep-
ing function of PCPs in small areas, without extending it
to the entire nation. Considering these challenges, un-
derstanding bypass behavior is critical to devise effective
policies for establishing a tiered delivery system.

Most studies on access policies pertain to countries
with gatekeeping systems [18, 19]; evidence regarding
bypass for common diseases is limited. The few studies
on bypass behavior have investigated reasons for bypass
or self-referral in the Netherlands [20], Japan [21], Israel
[22], the United States [23–26], and African countries
[27, 28]. The obtained or predicted bypass rates ranged
from 13.7% in Japan [21] to 59% in Tanzania [27]. These
results imply that bypass behavior is context dependent
and that country-specific analyses are necessary to gain
deeper insights into its prevalence and nature.
In this study, we seek to determine the prevalence and

trend of bypass for common diseases, as well as factors
associated with bypass in Taiwan. Since the introduction
of Taiwan’s National Health Insurance (NHI) program
in 1995, the NHI Administration (NHIA) has been the
single payer in the health care market [29]. Taiwanese
people enjoy complete freedom in choosing between
health care providers at all levels. Provider choice and
high accessibility of care are among the key factors lead-
ing to high public satisfaction rates [7]. However, the in-
surance system has been marred by the problem of
allocation of disproportional resources toward large hos-
pitals. Between 1996 and 2018 (Fig. 1), the proportion of
outpatient expenditure allocated to the top two levels of
providers, namely academic medical centers and regional
hospitals (collectively termed large or high-level hospi-
tals), increased from 31 to 48%. During this period, the
proportion of outpatient expenditure allocated to the
bottom two levels of providers, namely community

Fig. 1 Total outpatient expenditure by provider level, 1996–2018
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hospitals and clinics, decreased from 69 to 52%. In terms
of the amount of outpatient expenditure, between 1996
and 2018, it increased by approximately 252% in high-
level hospitals, from 45.8 to 161.2 billon Taiwanese dol-
lars (in constant 1996 prices) [30].
Research showed that disproportional allocation of ex-

penditures was primarily due to the rapid increase in
outpatient visits in large hospitals [31]. There have been
concerns about the high percentage of outpatient ser-
vices delivered by large hospitals in Taiwan [32]. To di-
vert patients to providers at lower levels, the NHIA
undertook various initiatives, such as establishing a na-
tional electronic referral system, introducing the Family
Doctor Plan to promote integrated care [33], increasing
copayments for patients visiting hospitals through self-
referral, and imposing a strict regulation requiring large
hospitals to reduce the number of outpatients seen by
2% annually [29].
To date, little is known about the prevalence and trend

of bypass in Taiwan, and in particular, whether NHIA
reforms have any effect on mitigating bypass. Various
factors may be related to bypass, including patient pref-
erence, high accessibility of secondary care, and medical
needs associated with the aging population and disease
severity [31]. This study investigated related factors, and
revealed trends of bypass for common diseases over
2000–2017. Results from this study will shed light on by-
pass problems and share lessons with countries facing
similar problems as Taiwan.

Methods
Study design and sample
This study applied a repeated cross-sectional design and
used data provided by the National Health Insurance Re-
search Database (NHIRD). NHIRD contains comprehensive
data on enrollees’ sociodemographic characteristics, includ-
ing sex, date of birth, salary and occupation, as well as out-
patient and inpatient claims. Claims data include primary
and secondary diagnoses, date of visit or hospitalization,
medical procedures, prescriptions of drugs, and itemized
expenditures. NHIRD used the International Classification
of Diseases, 9th Revision, Clinical Modification (ICD-9-
CM) to recode diagnoses until January 2016, when the 10th
Revision (ICD-10-CM) was introduced.
The study sample was composed of a random sample

of 1 million NHI enrollees repeatedly drawn from the in-
sured population every 5 years from 2000 to 2015 as well
as in 2017. To explore distributions of outpatient visits,
we calculated the numbers of visits made by these repre-
sentative samples to four levels of providers respectively:
academic medical centers, regional hospitals, community
hospitals, and clinics. Visits to dental care and traditional
Chinese medicine clinics or departments, as well as
emergency and accident departments were excluded.

Descriptive analyses of bypass rates for common diseases
We defined the bypass rate, or the prevalence of bypass,
as the proportion of self-referred visits to the top two
levels of providers among all visits to all providers. We
excluded from the analyses visits to large hospitals
through physician referrals, follow-up visits to the same
doctor and with the same diagnosis, and visits for refilling
prescriptions for chronic illnesses. Clinics and community
hospitals are seen as a broad category of primary care fa-
cilities in this study, since they are intended for managing
common health problems occurring in local populations.
For example, under the Family Doctor Plan, NHIA en-
couraged clinics and community hospitals to form com-
munity health care groups for providing comprehensive
and continuous care near people’s homes [29].
Patients who did not visit clinics or community hospi-

tals first are regarded as having bypassed primary care in
this study. Thus it is necessary to focus on people who
were relatively healthy and could be well treated at pri-
mary care settings. Accordingly, we excluded patients
with catastrophic illnesses (e.g. cancer, end-stage renal
disease) identified through Registry for Catastrophic Ill-
ness Patient Database in NHIRD, and conducted sub-
group analyses for outpatient visits that had a single
diagnosis.
Analyses of bypass were conducted for two common

chronic diseases, diabetes and hypertension, and one
acute condition, common cold. These diseases were se-
lected because of their high patient volume (as a primary
diagnosis) in Taiwan, and because they can be ad-
equately managed and treated cost-effectively in primary
care settings. We identified disease-specific visits based
on their primary diagnoses recorded in the NHI claims
data. Additional file 1: Appendix A provides the list of
ICD-9/10-CM codes for diabetes, hypertension, and
common cold used in this study. Outpatient visits in all
years were standardized by holding the age distribution
(< 18, 18–64, > = 65 years old) constant, using year 2000
as the base year. See Additional file 1: Appendix B for
the standardization method.

Regression analyses for factors associated with bypass
Factors associated with the likelihood of bypass were in-
vestigated by applying logistic regressions. Sample for
disease-specific visits discussed previously was used. The
outcome variable was a bypass indicator that took on the
value of 1 if the visit was at the top two levels of providers,
and 0 otherwise. The predictors were the patient’s sex,
age, socioeconomic status, and comorbidities, as well as
market characteristics and time trends. Socioeconomic
status was determined by the enrollee’s salary and occupa-
tion based on which the NHI premium was determined.
Comorbidities included hyperlipidemia, hypertension,
coronary artery disease, cerebrovascular disease, chronic
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obstructive pulmonary disease (COPD), asthma,
chronic liver disease, and chronic kidney disease. Pa-
tients were regarded as having a confirmed comorbidity
if the corresponding diagnosis code appeared as either
a primary or secondary diagnosis at least three times in
NHIRD. The related ICD-9/10-CM codes are provided
in Additional file 1: Appendix A.
Market characteristics are geographical areas where

health care providers were located, and the number of
physicians practicing in the top two levels (academic
medical center and regional hospitals) and bottom two
levels (community hospitals and clinics) of institutions
per 10,000 local residents, respectively. Time trends were
a set of indicators for year 2005, 2010, 2015, and 2017,
respectively. All statistical analyses were performed using
SAS software (version 9.4).

Results
Table 1 presents the characteristics of the sample popula-
tion. Between 2000 and 2017, the percentage of patients aged
younger than 18 years decreased and that of patients aged
65 years or older increased. The percentage of people whose
salaries were classified as median (20,000–39,999 NTD) and

high (≧40,000 NTD) doubled, and those classified as
low (< 20,000) decreased due to increases in minimum
wages. Moreover, the percentage of people who had
comorbidities increased significantly.
Figure 2 presents the per capita visits made by the

sample population across four provider levels. The left
y-axis denotes the number of visits for academic, re-
gional and community hospitals; the right y-axis de-
notes the number of visits for clinics. Between 2000
and 2017, the per capita visits decreased for commu-
nity hospitals (from 1.8 to 1.5), with a growth rate of
− 19.6%, and remained relatively stable for clinics
(from 8.8 to 9.1), with a growth rate of 2.8%. During
the same period, regional hospitals had an exception-
ally high growth rate of per capita visits (nearly dou-
bled, from 1.2 to 2.3), followed by academic medical
centers (from 1.3 to 1.7, or 34.4%). This indicates a
disproportional increase in outpatient volume in large
hospitals.
Table 2 displays distributions of disease-specific

visits and the corresponding bypass rates. Results for
visits with a single diagnosis are also reported. For all
visits, in 2017, the bypass rate was 47.0% for diabetes,
29.5% for hypertension, and 1.3% for common cold.
For single-diagnosis visits, the bypass rate was lower:
32.0% for diabetes, 14.0% for hypertension, and 0.7%
for common cold. Moreover, comparing the data from
2017 with those from 2000 revealed that the bypass rate
for visits with a single diagnosis of diabetes and hyperten-
sion decreased by 0.8 and 9.4 percentage points, respect-
ively. However, during the same period, all visits for
diabetes increased by 2.9 percentage points, mostly due to
an increase in visits to regional hospitals.
Tables 3 and 4 summarizes the results of logistic re-

gressions for all visits and visits with a single diagnosis,
respectively. All models indicate that females were less
likely to bypass primary care than males (OR 0.81–0.95,
P < 0.001), and patients with high salaries (≧40,000 NT$)
had a higher likelihood of bypass than those with low
salaries (< 20,000 NT$) (OR 1.12–1.67, P < 0.001). Fur-
thermore, comorbidities were positively associated with
the likelihood of bypass. For example, Table 3 shows
that the likelihood of bypass was higher for people with
coronary artery disease (OR 1.12–1.61, P < 0.001), cere-
brovascular disease (OR 1.67–2.43, P < 0.001), COPD
(OR 1.26–3.64, P < 0.001), chronic liver disease (OR
1.19–1.55, P < 0.001), and chronic kidney disease (OR
1.45–1.88, P < 0.001). Interestingly, after controlling for
sex, socioeconomic status, comorbidities and other vari-
ables, age appeared to be a less important predictor, with
odd ratios near one.
Market characteristics were closely related to the like-

lihood of bypass. Outpatient visits for diabetes and
hypertension in Taipei (reference category) were more

Table 1 Characteristics of sample population

Year 2000 2005 2010 2015 2017

N = 1,000,000 % % % % %

Sex

Male 50.6 50.3 49.8 49.6 49.6

Female 49.4 49.7 50.3 50.4 50.4

Age

< 18 24.0 21.1 18.0 15.5 14.6

18 ~ 64 66.6 68.4 70.6 70.8 70.4

> =65 9.4 10.6 11.4 13.7 15.0

Socioeconomic status, NTD

< 20,000 31.8 24.8 13.2 0.5 0.2

20,000-39,999 24.8 25.6 36.4 47.4 47.4

≥ 40,000 12.2 19.0 20.7 24.3 25.6

Farmers and fishers 14.9 13.7 12.1 10.3 9.5

Others 16.4 16.9 17.6 17.6 17.4

Comorbidities

Diabetes 1.1 1.8 2.4 4.0 4.4

Hyperlipidemia 1.1 2.4 4.3 8.0 8.7

Hypertension 2.5 3.6 4.7 7.0 7.6

Coronary artery disease 1.0 1.3 1.6 2.2 2.2

Cerebrovascular disease 0.6 0.7 0.8 1.3 1.1

COPD 0.6 0.6 0.5 0.8 0.8

Asthma 0.5 0.5 0.5 0.7 0.7

Chronic liver disease 0.7 0.9 1.0 1.6 2.0

Chronic kidney disease 0.3 0.3 0.4 1.0 1.5
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Fig. 2 Number of visits per capita by provider level, 2000–2017

Table 2 Outpatient visits for common diseases across provider levels, 2000–2017

All visits Visits with single diagnosis

2000 2005 2010 2015 2017 Difference
(2017 vs. 2000)

2000 2005 2010 2015 2017 Difference
(2017 vs. 2000)

% % % % % % % % % %

Diabetes

Academic medical centers 23.2 19.3 20.2 19.4 19.0 −4.2 16.7 12.2 12.3 11.3 11.9 −4.8

Regional hospitals 20.9 24.3 26.6 27.6 28.0 7.1 16.1 16.1 15.7 19.1 20.1 4.0

Community hospitals 23.2 19.4 15.8 14.9 14.7 −8.5 20.1 14.0 9.2 8.8 9.1 −11.0

Clinics 32.7 36.9 37.4 38.2 38.3 5.6 47.0 57.6 62.9 60.9 58.9 11.9

Bypass ratea 44.1 43.6 46.8 47.0 47.0 2.9 32.8 28.4 28.0 30.3 32.0 −0.8

Hypertension

Academic medical centers 16.2 13.1 13.5 13.4 10.9 −5.3 12.5 7.6 5.4 5.0 5.0 −7.5

Regional hospitals 17.7 17.0 18.0 18.9 18.7 1.0 10.9 8.2 7.6 8.0 9.0 −1.9

Community hospitals 23.1 17.1 12.7 12.1 12.4 −10.7 15.5 9.5 6.5 6.0 6.4 −9.1

Clinics 43.0 52.7 55.9 55.6 58.1 15.1 61.1 74.7 80.5 81.0 79.6 18.5

Bypass rate 33.9 30.2 31.4 32.3 29.5 −4.4 23.4 15.8 13.0 13.1 14.0 −9.4

Common cold

Academic medical centers 0.5 0.4 0.3 0.3 0.3 −0.2 0.2 0.2 0.2 0.2 0.1 −0.1

Regional hospitals 1.0 0.8 0.9 0.9 1.0 0.0 0.5 0.4 0.5 0.5 0.5 0.0

Community hospitals 4.5 2.9 2.3 1.9 1.8 −2.7 2.3 1.4 1.1 1.1 1.1 −1.2

Clinics 94.1 95.9 96.5 96.9 97.0 2.9 97.0 98.0 98.2 98.3 98.3 1.3

Bypass rate 1.4 1.1 1.2 1.2 1.3 −0.1 0.7 0.6 0.6 0.6 0.7 0.0
aBypass rate was calculated as the proportion of self-referred visits to academic medical centers and regional hospitals among all visits to all providers. The
sample size (number of visits) varied across diseases and over time. For visits without secondary diagnoses, the sample size for diabetes, hypertension and
common cold was 4527 – 6068, 12,578 – 21,327, and 149,468 – 341,825, respectively. For visits with secondary diagnoses, the sample size for diabetes,
hypertension and common cold was 20,404 – 45,294, 41,919 – 73,816, and 205,269 – 388,925, respectively
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likely to bypass primary care; whereas visits for common
cold in Eastern areas (OR 1.66–2.28, P < 0.001) had a
higher likelihood of bypass. A greater number of physi-
cians practicing in large hospitals increased the

likelihood of bypass (OR 1.10–1.12, P < 0.001); while a
greater number of physicians practicing in primary care
facilities generally decreased the likelihood of bypass
(OR 0.92–1.02, P < 0.001).

Table 3 Logistic regressions for the likelihood of bypass: all visits

Diabetes Hypertension Common cold

Predictors ORa SEb P 95% CI OR SE P 95% CI OR SE P 95% CI

Age 1.00 0.00 0.037 1.00–1.00 1.00 0.00 < 0.001 1.00–1.00 0.98 0.00 < 0.001 0.98–0.98

Female 0.93 0.01 < 0.001 0.91–0.95 0.95 0.01 < 0.001 0.93–0.97 0.92 0.01 < 0.001 0.89–0.95

Socioeconomic status, NTD

< 20,000 1.00 refc 1.00 ref 1.00 ref

20,000-39,999 0.98 0.02 0.403 0.94–1.03 0.95 0.02 0.009 0.92–0.99 1.22 0.03 < 0.001 1.16–1.28

≥ 40,000 1.14 0.03 < 0.001 1.09–1.20 1.12 0.02 < 0.001 1.08–1.17 1.43 0.04 < 0.001 1.36–1.51

Farmers and fishers 0.84 0.02 < 0.001 0.80–0.88 0.78 0.02 < 0.001 0.75–0.81 1.25 0.04 < 0.001 1.18–1.33

Others 1.06 0.03 0.015 1.01–1.11 1.09 0.02 < 0.001 1.05–1.13 1.96 0.05 < 0.001 1.86–2.07

Comorbidities

Diabetes n/a n/a n/a n/a 1.31 0.02 < 0.001 1.28–1.34 1.21 0.06 < 0.001 1.10–1.33

Hyperlipidemia 1.30 0.01 < 0.001 1.27–1.33 1.88 0.02 < 0.001 1.84–1.91 1.11 0.04 0.012 1.02–1.20

Hypertension 1.13 0.01 < 0.001 1.11–1.16 n/a n/a n/a n/a 2.10 0.08 < 0.001 1.96–2.25

Coronary artery disease 1.12 0.02 < 0.001 1.08–1.15 1.61 0.02 < 0.001 1.57–1.65 1.49 0.08 < 0.001 1.35–1.65

Cerebrovascular disease 1.67 0.04 < 0.001 1.59–1.74 1.96 0.04 < 0.001 1.89–2.03 2.43 0.15 < 0.001 2.15–2.75

COPDd 1.26 0.04 < 0.001 1.18–1.34 1.54 0.04 < 0.001 1.47–1.61 3.64 0.18 < 0.001 3.30–4.01

Asthma 0.80 0.04 < 0.001 0.73–0.87 1.08 0.04 0.025 1.01–1.15 5.35 0.17 < 0.001 5.03–5.70

Chronic liver disease 1.19 0.02 < 0.001 1.15–1.23 1.19 0.02 < 0.001 1.15–1.24 1.55 0.09 < 0.001 1.38–1.75

Chronic kidney disease 1.45 0.03 < 0.001 1.38–1.51 1.74 0.04 < 0.001 1.66–1.82 1.88 0.14 < 0.001 1.62–2.18

Geographical area

Taipei 1.00 ref 1.00 ref 1.00 ref

North 0.93 0.02 < 0.001 0.90–0.96 0.91 0.01 < 0.001 0.89–0.94 0.90 0.03 < 0.001 0.85–0.95

Central 0.89 0.01 < 0.001 0.86–0.92 0.78 0.01 < 0.001 0.76–0.80 1.18 0.03 < 0.001 1.13–1.24

South 1.01 0.02 0.455 0.98–1.05 0.96 0.01 0.005 0.93–0.99 1.13 0.03 < 0.001 1.07–1.19

Kao-Ping 0.87 0.02 < 0.001 0.84–0.90 0.83 0.01 < 0.001 0.81–0.85 0.88 0.03 < 0.001 0.83–0.93

East 0.51 0.02 < 0.001 0.47–0.54 0.56 0.02 < 0.001 0.53–0.59 1.66 0.07 < 0.001 1.53–1.81

Number of physicians
practicing in academic
medical centers and
regional hospitals
(per 10,000 residents)

1.12 0.00 < 0.001 1.11–1.12 1.11 0.00 < 0.001 1.11–1.12 1.10 0.00 < 0.001 1.09–1.10

Number of physicians
practicing in community
hospitals and clinics
(per 10,000 residents)

0.92 0.00 < 0.001 0.92–0.93 0.95 0.00 < 0.001 0.94–0.95 1.02 0.01 0.015 1.00–1.03

Year

2000 1.00 ref 1.00 ref 1.00 ref

2005 0.98 0.02 0.423 0.95–1.02 0.88 0.01 < 0.001 0.85–0.91 0.73 0.02 < 0.001 0.70–0.77

2010 0.89 0.02 < 0.001 0.86–0.93 0.70 0.01 < 0.001 0.68–0.72 0.67 0.02 < 0.001 0.63–0.70

2015 0.76 0.02 < 0.001 0.73–0.79 0.61 0.01 < 0.001 0.59–0.63 0.56 0.02 < 0.001 0.53–0.59

2017 0.72 0.02 < 0.001 0.69–0.75 0.50 0.01 < 0.001 0.48–0.51 0.52 0.02 < 0.001 0.49–0.56

Note: The sample size (number of visits) for diabetes, hypertension, and common cold was 172,944, 308,743, and 1,389,726, respectively. The dependent variable
was dichotomous (1 = visited medical centers or regional hospitals; 0 = visited community hospitals or clinics). a OR: Odds Ratio. b SE: Standard Errors. c ref.:
reference category. d COPD: Chronic Obstruction Pulmonary Disease
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Notably, indicators for years revealed that the likelihood
of bypass decreased over time. For all visits, the odd of by-
pass for year 2005, 2010, 2015 and 2017 was 0.73–0.88,
0.67–0.89, 0.56–0.76, and 0.50–0.72 times that for year

2000 (P < 0.001), respectively. For single-diagnosis visits,
the odd of bypass for year 2005, 2010, 2015 and 2017 was
0.63–0.78, 0.44–0.65, 0.34–0.58, and 0.35–0.57 times that
for year 2000 (P < 0.001), respectively.

Table 4 Logistic regressions for the likelihood of bypass: visits with single diagnosis

Diabetes Hypertension Common cold

Predictors ORa SEb P 95% CI OR SE P 95% CI OR SE P 95% CI

Age 0.98 0.00 < 0.001 0.98–0.99 0.98 0.00 < 0.001 0.98–0.98 0.98 0.00 < 0.001 0.97–0.98

Female 0.81 0.02 < 0.001 0.76–0.86 0.92 0.02 < 0.001 0.88–0.96 0.95 0.02 0.032 0.91–1.00

Socioeconomic status, NTD

< 20,000 1.00 refc 1.00 ref 1.00 ref

20,000-39,999 1.03 0.06 0.623 0.92–1.14 0.99 0.04 0.815 0.92–1.07 1.35 0.05 < 0.001 1.25–1.46

≥ 40,000 1.29 0.07 < 0.001 1.15–1.45 1.21 0.05 < 0.001 1.12–1.31 1.67 0.07 < 0.001 1.54–1.82

Farmers and fishers 0.83 0.05 0.001 0.74–0.93 0.72 0.03 < 0.001 0.66–0.79 1.32 0.07 < 0.001 1.19–1.45

Others 1.27 0.07 < 0.001 1.14–1.42 1.29 0.05 < 0.001 1.19–1.40 2.13 0.09 < 0.001 1.96–2.32

Comorbidities

Diabetes n/a n/a n/a n/a 1.19 0.06 0.001 1.08–1.31 1.20 0.11 0.035 1.01–1.43

Hyperlipidemia 1.09 0.04 0.027 1.01–1.17 1.54 0.05 < 0.001 1.44–1.64 1.05 0.08 0.542 0.91–1.21

Hypertension 1.16 0.05 < 0.001 1.07–1.26 n/a n/a n/a n/a 1.90 0.13 < 0.001 1.67–2.17

Coronary artery disease 1.23 0.09 0.003 1.07–1.42 1.23 0.07 < 0.001 1.10–1.38 1.66 0.15 < 0.001 1.39–2.00

Cerebrovascular disease 1.44 0.14 < 0.001 1.20–1.73 1.41 0.11 < 0.001 1.21–1.65 2.54 0.29 < 0.001 2.03–3.17

COPDd 1.28 0.17 0.055 0.99–1.65 1.27 0.12 0.012 1.05–1.54 3.08 0.31 < 0.001 2.53–3.75

Asthma 1.05 0.18 0.789 0.75–1.45 1.14 0.13 0.249 0.91–1.44 3.16 0.22 < 0.001 2.76–3.61

Chronic liver disease 1.20 0.08 0.009 1.05–1.38 1.18 0.07 0.01 1.04–1.33 1.56 0.17 < 0.001 1.26–1.93

Chronic kidney disease 1.37 0.14 0.002 1.12–1.67 1.30 0.12 0.006 1.08–1.57 1.36 0.22 0.052 1.00–1.86

Geographical area

Taipei 1.00 ref 1.00 ref 1.00 ref

North 0.82 0.04 < 0.001 0.75–0.91 1.03 0.03 0.394 0.96–1.10 0.93 0.04 0.093 0.86–1.01

Central 0.80 0.04 < 0.001 0.73–0.88 0.91 0.03 0.004 0.85–0.97 0.90 0.04 0.006 0.83–0.97

South 0.75 0.04 < 0.001 0.68–0.83 0.91 0.03 0.004 0.85–0.97 1.15 0.05 0.001 1.06–1.26

Kao-Ping 0.71 0.03 < 0.001 0.64–0.78 0.72 0.03 < 0.001 0.67–0.77 0.82 0.04 < 0.001 0.75–0.89

East 0.38 0.04 < 0.001 0.31–0.46 0.53 0.04 < 0.001 0.46–0.61 2.28 0.14 < 0.001 2.03–2.57

Number of physicians
practicing in academic
medical centers and
regional hospitals
(per 10,000 residents)

1.12 0.00 < 0.001 1.11–1.13 1.12 0.00 < 0.001 1.12–1.13 1.10 0.00 < 0.001 1.10–1.11

Number of physicians
practicing in community
hospitals and clinics
(per 10,000 residents)

1.01 0.01 0.256 0.99–1.04 0.98 0.01 0.061 0.97–1.00 1.00 0.01 0.651 0.98–1.02

Year

2000 1.00 ref 1.00 ref 1.00 ref

2005 0.78 0.04 < 0.001 0.71–0.85 0.63 0.02 < 0.001 0.59–0.67 0.76 0.03 < 0.001 0.71–0.81

2010 0.65 0.03 < 0.001 0.59–0.71 0.44 0.01 < 0.001 0.41–0.47 0.65 0.02 < 0.001 0.61–0.70

2015 0.58 0.03 < 0.001 0.52–0.64 0.34 0.01 < 0.001 0.32–0.37 0.57 0.03 < 0.001 0.52–0.62

2017 0.57 0.03 < 0.001 0.51–0.64 0.35 0.01 < 0.001 0.32–0.37 0.55 0.03 < 0.001 0.50–0.60

Note: The sample size (number of visits) for diabetes, hypertension, and common cold was 26,253, 92,321, and 1,124,721, respectively. The dependent variable
was dichotomous (1 = visited medical centers or regional hospitals; 0 = visited community hospitals or clinics). a OR: Odds Ratio. b SE: Standard Errors. c ref.:
reference category. d COPD: Chronic Obstruction Pulmonary Disease
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Discussion
This study demonstrated that the prevalence of bypass
varied substantially across diseases. In 2017, the bypass
rates were considerably low for common cold (0.7–
1.3%), moderate for hypertension (14.0–29.5%), and high
for diabetes (32.0–47.0%). The wide variation in disease-
specific bypass rates indicates that the pervasive view of
patients bypassing primary care for minor illnesses is
partial, because ailments such as common cold were
often treated at clinics. These results also suggest that
future policies to mitigate bypass may be refined to tar-
get specific diseases with high bypass rates. Around the
globe, Korea is similar to Taiwan in its free-access sys-
tem; research showed that 15% of primary care patients
in Korea were treated at hospitals [34]. Both Taiwan and
Korea had relatively high bypass rates compared to the
United States, where only 3.7–7.2% of enrollees of point-
of-service plan self-referred to specialists [35].
Bypass for treatment of chronic conditions can be ex-

pected when the perceived benefits are greater than the
costs of bypass. In 2017, copayment without a referral
was fixed at NT$420 (US$14) per visit for academic
medical centers and NT$240 (US$8) for regional hospi-
tals (the 2017 Big Mac price in Taiwan was NT$69, or
US$2.3). People are exempted from copayment if they
hold a refillable prescription for chronic diseases or cer-
tification of vulnerability, e.g., having a disability, being
poor, and being a veteran [29]. They are generally high-
risk groups of chronic illnesses. Thus the financial bur-
den for visits to large hospitals is considered low for
chronic patients in Taiwan.
The perceived benefits of bypassing primary care are

largely associated with the greater ability of hospital-
employed physicians to mobilize resources. Studies from
other countries have consistently demonstrated that
more facilities and services provided by specialists are
among the main reasons for self-referrals [20, 27]. Com-
pared with clinics and community hospitals, large hospi-
tals in Taiwan have more diagnostic equipment, greater
drug variety, and more comprehensive services. More-
over, since 2010, the NHIA has provided financial re-
wards to hospitals for integrating outpatient sessions
across specialty departments [29]. On the other hand,
Taiwan’s clinic physicians are not allowed to use hospital
facilities to diagnose or treat their patients, which may
appear less attractive to patients with chronic conditions
who demand comprehensive and coordinated care. Con-
sequently, low-level providers continue to face con-
straints of physical and human capital in competing with
large hospitals in the outpatient care market.
When looking at provider levels, a positive finding is

that the share of visits for all diseases analyzed exhibited a
decreasing trend for academic medical centers (Table 2).
A puzzling finding is that between 2000 and 2017, the

share of diabetes visits to regional hospitals did not
decrease but instead increased. We conjecture that
this may be associated with the 2001 NHI pay-for-
performance program introduced for diabetes. The
program encourages providers at all levels to enroll
patients with diabetes and rewards the providers for
conducting regular follow-ups [29]. Regional hospitals
enrolled a great proportion of diabetes P4P patients
[36], which could have encouraged the bypass behav-
ior in these patients. Streamlining different policies
may be required to avoid contradictions of policy
goals and to mitigate bypass behavior.
Results from logistic regressions indicated that male

patients and patients with higher salaries or comorbidi-
ties were more likely to bypass primary care. These find-
ings are consistent with existing evidence that income
[25] and severity of illness are positively associated with
the bypass [24, 26]. In addition, more physicians working
in high-level hospitals increased the odd of bypass; while
more physicians working in primary care facilities de-
creased the likelihood of bypass. These results suggest
that physician supply played an important role in deter-
mining the observed bypass rates, through changes in
access to different levels of care [24], and perhaps also
through changes in competition, which could affect
patient-perceived quality of care [37].
Crucially, year indicators in logistic regressions re-

vealed that the odd of bypass decreased over time. This
result is consistent with descriptive analyses of bypass
trends summarized in Table 2. It is interesting to note
between 2000 and 2017, enrollees’ salaries and preva-
lence of comorbidities had increased (Table 1), and the
number of physicians in large hospitals grew more (by
75%) than that in primary care facilities (by 43%) [38].
All these factors could increase the likelihood of bypass.
However, the bypass rates for common diseases were de-
creasing. Thus other factors might have contributed to
the decreasing trends, such as the accumulated effects of
polices for diverting patients to primary care.
This study has several limitations. First, we only se-

lected three common diseases for investigating the by-
pass rate. Future studies may consider looking at other
diseases. Second, when a doctor’s referral was not re-
corded in the NHI referral system, such visit would be
classified as self-referral in this study. We expected the
problem to be lessened over time because NHIA has
continued to promote the use of referral system. Third,
considering that patients may self-refer to hospitals
based on PCPs’ verbal advice, it remained unclear the
extent to which bypassing primary care was due to patient
preference or physicians’ recommendations. Finally, due
to data limitations, we were unable to further decompose
time-dependent factors associated with decreasing trends
of bypass.
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Conclusions
This study demonstrated that the trends of bypassing
primary care for treatment of common diseases de-
creased from 2000. In 2017, the bypass rate was low for
common cold, moderate for hypertension, but still high
for diabetes. The wide variation in disease-specific by-
pass rates indicates that policies to mitigate bypass may
be refined to target common diseases with high bypass
rates, and continuing efforts may be required to reduce
bypass associated with chronic diseases. Moreover, the
likelihood of bypass was higher for male, patients with
higher salaries or comorbidities, and in areas with more
physicians practicing in large hospitals or less physicians
working in primary care facilities. These results may
help developing strategies to mitigate bypass of primary
care for common diseases.

Supplementary Information
The online version contains supplementary material available at https://doi.
org/10.1186/s12913-020-05908-w.

Additional file 1: Appendix A. Diagnosis codes for diabetes,
hypertension, common cold, and comorbidities. Appendix B.
Standardizing outpatient visits for multiple years.

Abbreviations
PCP: Primary care physicians; NHI: National Health Insurance; NHIA: National
Health Insurance Administration

Acknowledgements
We thank the reviewers for their helpful comments.

Authors’ contributions
LL designed the study, interpreted the data, and wrote and revised the
manuscript. NH designed the study, acquired the data, and provided
suggestions for revisions. YS analyzed the data, produced tables and helped
data revisions. AC analyzed the data. YC designed the study and acquired
research funding. The authors have read and approved the final manuscript.

Funding
This study was funded by the Taiwan National Health Insurance
Administration, Ministry of Health and Welfare (grant number: MOHW107-
NHI-S-114-000006).

Availability of data and materials
This study used data provided by Applied Health Research Data Integration
Service, National Health Insurance Administration. The datasets analysed
during the current study are not publicly available due to regulations set out
by Ministry of Health and Welfare of Taiwan.

Ethics approval and consent to participate
This research has been approved by Institutional.
Review Board of Taiwan National Yang-Ming University (approval code
YM107057W).

Consent for publication
Not applicable.

Competing interests
The authors declare that they have no competing interests.

Author details
1Department of Business Management, National Sun Yat-sen University, No.
70, Lienhai Rd, Kaohsiung 804, Taiwan. 2Institute of Hospital and Health Care

Administration, National Yang-Ming University, No.155, Section 2, Li-Nong
Street, Taipei 112, Taiwan. 3RAND Corporation, 1766 Main Street, Santa
Monica, CA, USA. 4Pardee RAND Graduate School, 1766 Main Street, Santa
Monica, CA, USA. 5Institute of Public Health, National Yang-Ming University,
No.155, Sec. 2, Li-Nong St., Beitou Dist, Taipei 112, Taiwan.

Received: 29 April 2020 Accepted: 9 November 2020

References
1. Macinko J, Starfield B, Shi L. The contribution of primary care systems to

health outcomes within Organization for Economic Cooperation and
Development (OECD), 1970-1998. Health Serv Res. 2003;38:831–65.

2. Starfield B, Shi L, Macinko J. Contribution of primary care to health systems
and health. Milbank Q. 2005;83(3):457–502.

3. Greenfield G, Foley K, Majeed A. Rethinking primary care’s gatekeeper role.
BMJ. 2016;354:i4803.

4. Hone T, Lee JT, Majeed A, Conteh L, Millett C. Does charging different user
fees for primary and secondary care affect first-contacts with primary
healthcare? A systematic review. Health Policy Plan. 2017;32(5):723–31.

5. Kroneman MW, Maarse H, van der Zee J. Direct access in primary care and
patient satisfaction: a European study. Health Policy. 2006;76(1):72–9.

6. Reibling N, Wendt C. Gatekeeping and provider choice in OECD healthcare
systems. Curr Sociol. 2012;60(4):489–505.

7. Cheng T-M. Reflections on the 20th anniversary of Taiwan’s single-payer
National Health Insurance system. Health Aff. 2015;34(3):502–10.

8. Chen KY, Yang CM, Lien CH, Chiou HY, Lin MR, Chang HR, et al. Burnout,
job satisfaction, and medical malpractice among physicians. Int J Med Sci.
2013;10(11):1471–8.

9. Tsai JC, Chen WY, Liang YW. Nonemergent emergency department visits
under the National Health Insurance in Taiwan. Health Policy. 2011;100(2–3):
189–95.

10. Starfield B. Is primary care essential? Lancet. 1994;344(22):1129–33.
11. WHO. WHO global strategy on people-centred and integrated health

services. Geneva: World Health Organization; 2015.
12. Dourgnon P, Naiditch M. The preferred doctor scheme: a political reading

of a French experiment of gate-keeping. Health Policy. 2010;94(2):129–34.
13. Schlette S, Lisac M, Blum K. Integrated primary care in Germany: the road

ahead. Int J Integr Care. 2009;9:e14.
14. Gerkens S, Merkur S. Belgium: health system review. Health Syst Transit.

2010;12(5):1–266.
15. Groenewegen PP, Dourgnon P, Greß S, Jurgutis A, Willems S. Strengthening

weak primary care systems: steps towards stronger primary care in selected
Western and eastern European countries. Health Policy. 2013;113(1):170–9.

16. Xu J, Mills A. Challenges for gatekeeping: a qualitative systems analysis of a
pilot in rural China. Int J Equity Health. 2017;16(1):106.

17. Kaneko M, Motomura K, Mori H, Ohta R, Matsuzawa H, Shimabukuro A,
Matsushima M. Gatekeeping function of primary care physicians under
Japan's free-access system: a prospective open cohort study involving 14
isolated islands. Fam Pract. 2019;36(4):452–9.

18. Sripa P, Hayhoe B, Garg P, Majeed A, Greenfield G. Impact of GP
gatekeeping on quality of care, and health outcomes, use, and expenditure:
a systematic review. Br J Gen Pract. 2019;69(682):e294–303.

19. Velasco Garrido M, Zentner A, Busse R. The effects of gatekeeping: a
systematic review of the literature. Scand J Prim Health Care. 2011;29(1):28–
38.

20. Kulu-Glasgow I, Delnoij D, de Bakker D. Self-referral in a gatekeeping system:
patients' reasons for skipping the general-practitioner. Health Policy. 1998;
45(3):221–38.

21. Aoki T, Yamamoto Y, Ikenoue T, Kaneko M, Kise M, Fujinuma Y, et al. Effect
of patient experience on bypassing a primary care gatekeeper: a
multicenter prospective cohort study in Japan. J Gen Intern Med. 2018;33(5):
722–8.

22. Tabenkin H, Gross R, Brammli S, Shvartzman P. Patients' views of direct
access to specialists: an Israeli experience. JAMA. 1998;279(24):1943–8.

23. Braun BL, Fowles JB, Forrest CB, Kind EA, Foldes SS, Weiner JP. Which
enrollees bypass their gatekeepers in a point-of-service plan? Med Care.
2003;41(7):836–41.

24. Liu JJ, Bellamy G, Barnet B, Weng S. Bypass of local primary care in rural
counties: effect of patient and community characteristics. Ann Fam Med.
2008;6(2):124–30.

Liang et al. BMC Health Services Research         (2020) 20:1050 Page 9 of 10

https://doi.org/10.1186/s12913-020-05908-w
https://doi.org/10.1186/s12913-020-05908-w


25. Sanders SR, Erickson LD, Call VRA, McKnight ML, Hedges DW. Rural health
care bypass behavior: how community and spatial characteristics affect
primary health care selection. J Rural Health. 2015;31(2):146–56.

26. Liu JJ, Bellamy GR, McCormick M. Patient bypass behavior and critical access
hospitals: implications for patient retention. J Rural Health. 2007;23(1):17–24.

27. Kahabuka C, Kvåle G, Moland KM, Hinderaker SG. Why caretakers bypass
primary health care facilities for child care - a case from rural Tanzania. BMC
Health Serv Res. 2011;11(1):315.

28. Pillay I, Mahomed OH. Prevalence and determinants of self referrals to a
district-regional hospital in KwaZulu Natal, South Africa: a cross sectional
study. Pan Afr Med J. 2019;33:4.

29. NHIA. 2018-2019 National Health Insurance annual report. Taipei: National
Health Insurance Administration, Ministry of Health and Welfare; 2018.

30. NHIA. National Health Insurance annual statistical report 2018. Taipei:
National Health Insurance Administration, Ministry of Health and Welfare;
2019.

31. Hwang Y-S, Pu C. Quantifying and decomposing changes in outpatient
utilization at medical institutions with different tiers in Taiwan, 2005–2015. J
Formos Med Assoc. 2018;117(6):460–1.

32. Chen T-J, Chou L-F, Hwang S-J. Patterns of ambulatory care utilization in
Taiwan. BMC Health Serv Res. 2006;6(1):54.

33. Liang L-L. Impact of integrated healthcare: Taiwan’s family doctor plan.
Health Policy Plan. 2019;34(Supplement_2):ii56–66.

34. Kim AM, Cho S, Kim HJ, Jung H, Jo MW, Lee JY, et al. Primary care patients'
preference for hospitals over clinics in Korea. Int J Environ Res Public Health.
2018;15(6):1119.

35. Forrest CB, Weiner JP, Fowles J, Vogeli C, Frick KD, Lemke KW, et al. Self-
referral in point-of-service health plans. JAMA. 2001;285(17):2223–31.

36. Hsieh HM, Tsai SL, Mau LW, Chiu HC. Effects of changes in diabetes pay-for-
performance incentive designs on patient risk selection. Health Serv Res.
2016;51(2):667–86.

37. Chen C-C, Cheng S-H. Hospital competition and patient-perceived quality of
care: evidence from a single-payer system in Taiwan. Health Policy. 2010;98:
65–73 In Press, Corrected Proof.

38. Taiwan Medical Association. Taiwan statistical yearbook: medical practioners
and medical institutions [in Chinese]. Taipei: Taiwan Medical Association;
2018. https://www.tma.tw/stats/index_AllPDF.asp. Accessed on 20 July 2020.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.

Liang et al. BMC Health Services Research         (2020) 20:1050 Page 10 of 10

https://www.tma.tw/stats/index_AllPDF.asp

	Abstract
	Background
	Methods
	Results
	Conclusions

	Introduction
	Methods
	Study design and sample
	Descriptive analyses of bypass rates for common diseases
	Regression analyses for factors associated with bypass

	Results
	Discussion
	Conclusions
	Supplementary Information
	Abbreviations
	Acknowledgements
	Authors’ contributions
	Funding
	Availability of data and materials
	Ethics approval and consent to participate
	Consent for publication
	Competing interests
	Author details
	References
	Publisher’s Note

