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ABSTRACT

Objectives The objective of this study was to explore the
impact of Taiwan’s Family Practice Integrated Care Project
(FPICP) on hospitalisation.

Design A population-based cohort study compared

the hospitalisation rates for ambulatory care sensitive
conditions (ACSCs) among FPICP participating and non-
participating patients during 2011-2015.

Setting The study accessed the FPICP reimbursement
database of Taiwan’s National Health Insurance (NHI)
administration containing all NHI administration-selected
patients for FPICP enrolment.

Participants The NHI administration-selected candidates
from 2011 to 2015 became FPICP participants if their
primary care physicians joined the project, otherwise they
became non-participants.

Interventions The intervention of interest was enrolment
in the FPICP or not. The follow-up time interval for
calculating the rate of hospitalisation was the year in
which the patient was selected for FPICP enrolment or
not.

Primary outcome measures The study’s primary
outcome measures were hospitalisation rates for ACSC,
including asthma/chronic obstructive pulmonary disease
(COPD), diabetes or its complications and heart failure.
Logistic regression was used to calculate the ORs
concerning the influence of FPICP participation on the rate
of hospitalisation for ACSC.

Results The enrolled population for data analysis was
between 3.94 and 5.34 million from 2011 to 2015.
Compared to non-participants, FPICP participants had
lower hospitalisation for COPD/asthma (28.6%0—35.9%o
vs 37.9%0—42.3%o) and for diabetes or its complications
(10.8%0—14.9%o vs 12.7%0—18.1%o) but not for
congestive heart failure. After adjusting for age, sex and
level of comorbidities by logistic regression, participation
in the FPICP was associated with lower hospitalisation for
COPD/asthma (OR 0.91, 95% Cl 0.87 to 0.94 in 2015) and
for diabetes or its complications (OR 0.87, 95% Cl 0.83 to
0.92 in 2015).

Conclusion Participation in the FPICP is an independent
protective factor for preventable ACSC hospitalisation.
Team-based community healthcare programs such as the
FPICP can strengthen primary healthcare capacity.
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Strengths and limitations of this study
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» This study is the largest, population-based cohort
study focused on the impact of Family Practice
Integrated Care Project (FPICP).

» The intervention and control groups have high com-
parability as the same eligible criteria without pa-
tient selection by physicians.

» The database does not collect information about
patients’ lifestyle factors, which may have affected
clinical outcomes.

» The study did not perform propensity score match-
ing due to limited computing power regarding the
big data.

» This observational study could only explore the as-
sociation between FPICP and reduced hospitalisa-
tions, rather than causality.

INTRODUCTION
Taiwan’s National Health Insurance (NHI)
programme is renowned for its cost-
effectiveness and accessibility and serves
23.8 million people with a 99.6% coverage as
a high-performing single-payer health insur-
ance system.' * Nevertheless, Taiwan also has
to face a serious challenge to its financial
sustainability due to an ageing population,
an insufficient insurance premium rate, as
well as fragmented and less patient-centred
integrated care as a result of fee-for-service-
based payments. To maintain quality care
and reduce wasting of resources, Taiwan’s
government has been taking action with
interventions and policies aimed to reinforce
the healthcare capacity of primary care physi-
cians and to re-emphasise general medical
training. One major intervention is the estab-
lishment of the Family Practice Integrated
Care Project (FPICP).}

In brief, the FPICP is a modified pay-for-
performance (P4P) programme that affects
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10% of all NHI beneficiaries. Featuring team-based care
provided by primary care clinics with integration with
community hospitals, the FPICP was started as a pilot
project in 2003 and was reformed in 2010 as a regular
government healthcare programme. The community
healthcare group (CHCG), a team of 5-10 primary care
physicians in a single community working in cooperation
with alocal hospital, forms the core healthcare unit of the
FPICP. The target population of the FPICP are patients
with multiple chronic diseases, frequent users of outpa-
tient care and the elderly aged over 65 years. Taiwan’s
NHI administration selects those incurring higher
medical costs among target patients on a yearly basis to
compile a list of FPICP candidates. There is no ‘cherry-
picking phenomenon’ because the FPICP requires
the member physicians to include all administration-
assigned patients of the NHI. Primary care physicians of
the FPICP deliver integrated healthcare services through
collaboration within the CHCG, focusing especially on
preventive care, providing continuous care with 24-hour
telephone hotline consultation with hospital doctors
and a bidirectional mutual referral network among the
primary care clinics and local hospitals. If an FPICP
participant is hospitalised, the primary care physician
can visit the patient in the hospital and participate in
the ward round, facilitating further referral back to the
primary care clinic. Until the end of 2015, approximately
25% of primary care physicians and 30% of commu-
nity clinics joined the FPICP to serve the participating
patients in 426 CHCGs."

Integrated healthcare services provided by primary care
physicians of the FPICP are incentivised in addition to a
regular fee-for-service payment scheme. On average, each
physician is responsible for 550-750 participating FPICP
patients. The programme allocates 250 points to member
physicians (1 point=0.9 New Taiwan dollar or US$0.03,
with floating value per point under the global budget
scheme) as a case management fee per participant per
year, along with a 550 points bonus if the performance
of their CHCG reaches a specified quality indicator goal
(online supplemental appendix 1). The cost of FPICP
is relatively low compared with its coverage rate. It
requires a share of just 0.2% (US$40 million) of Taiwan’s
US$20 billion NHI annual budget.5

The impact of the FPICP since its reformation in 2010
has yet to be fully ascertained. Therefore, we aimed to
quantify the progress of the FPICP towards the NHI
administration’s goal of fortifying primary healthcare
and reducing wastage of medical resources. One indi-
cator of choice was the hospitalisation rate for ambu-
latory care sensitive conditions (ACSCs), which are
considered manageable by primary care physicians and
as such hospital stays from ACSC can be considered
preventable.” We hypothesised that patients partici-
pating in the FPICP would have a lower rate of hospi-
talisation for ACSC compared with non-participating
patients.

METHODS

We conducted a population-based cohortstudy comparing
hospitalisation rates for ACSC among FPICP participating
and non-participating patients in Taiwan. The study was
in compliance with the Strengthening the Reporting of
Observational Studies in Epidemiology checklist of essen-
tial items (version 4) for cohort studies.”

Setting

The study used data from the FPICP database, the reim-
bursement database of Taiwan’s NHI administration
containing all NHI administration-selected patients for
FPICP enrolment. The data of patients registered in
FPICP in fiscal years 2011-2015 were extracted, and the
follow-up time interval to calculate the rate of hospitalisa-
tion was the lyear in which the patient was selected for
FPICP enrolment.

The consulted database has a data structure and format
similar to the main NHI administration reimbursement
database and the National Health Insurance Research
Database, on which 99.6% of Taiwan’s population are
enrolled.” The database also contained comprehensive
drug prescription files and original claim data. In addi-
tion to the main NHI administration reimbursement
database, the database of the FPICP included four other
components: a dataset on the original FPICP candidates,
a dataset on the final FPICP participants, a dataset on
CHCG profiles and a dataset on quality assessments of the
CHCG. The database of the FPICP, with the help of these
extra datasets, enables research specific to the family
physician system in Taiwan and was first used in a recent
publication by the authors.”

Target population

The study’s target population was patients in primary
care clinics eligible for FPICP inclusion in the fiscal year
2011-2015 and aged above byears. The original version
of the ACSC in the pan-Canadian primary Healthcare
indicators targeted patients aged 5-75 years for the calcu-
lation of hospitalisation rates.” However, because the
FPICP focused on the elderly and patients aged over 80
accounted for 6%-9% of all FPICP participants, we did
not apply an upper age limit for our target population.

Variables

When defining ACSC in this study, we referred to the stan-
dards set by the Canadian Institute for Health Informa-
tion and modified them according to primary healthcare
practice routines in Taiwan.® ' The outcome measures
were the rates of hospitalisation for ACSC including
asthma/chronic obstructive pulmonary disease (COPD),
diabetes or its complications and heart failure. Rate of
hospitalisation due to ACSC was calculated as the number
of patients hospitalised with a main discharge diagnosis of
ACSC per 1000 of the outpatient population with ACSC.
Specifically, the numerator is hospitalisation with a main
diagnosis of one of the conditions below:
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Candidate patients for
FPICP in 2011-2015

Exclusion if:

Patients < 5 years of age or
death before recruitment

FPICP participants

FPICP non-participants

Outcomes: Hospitalisation due to ACSC,
compared by FPICP participation or not

Asthma / COPD
Diabetes / complications
Congestive heart failure

Flowchart of data collection. ACSC, Ambulatory care sensitive conditions, including COPD/asthma, diabetes/

Figure 1

ACSC: Ambulatory care sensitive
conditions, including COPD/asthma,
diabetes/complications, heart failure
COPD, chronic obstructive pulmonary
disease

FPICP: Taiwan’s Family Practice
Integrated Care Project

complication, heart failure; COPD, chronic obstructive pulmonary disease; FPICP: Taiwan’s family practive intergrated care

project.

1. COPD/asthma: ICD-9-CM codes that begin with 490-
496; 480-488, and with a secondary diagnosis 490-496;
or ICD-10-CM codes that begin with J10.0-J18, or J20-
J22, and with a secondary diagnosis J40-]47.

2. Diabetes and its complications: ICD-9-CM codes that
begin with 250; or ICD-10-CM codes that begin with
E10, E11, E13.

3. Heart failure: ICD-9-CM codes that begin with 428 or
518.4; or ICD-10-CM codes that begin with 150 or J81.
The denominator is the population with an outpatient

diagnosis of ACSC in the previous year.

The intervention of interest was enrolment in the
FPICP or not (figure 1). These NHI Administration-
selected candidates became FPICP participants if their
primary care physicians joined the project and enrolled
all assigned patients as participants. Factors regarded
as potential confounders included age, sex, monthly
income, region of residence and comorbidities. Monthly
income and region of residence were based on the
Registry for Beneficiaries dataset obtained on a study
subject’s enrolment in the NHI programme. Comorbid-
ities were assessed using the Charlson Comorbidity Index
(CCI)."" ™ We defined the diagnosis of a comorbidity as
receiving the same diagnosis no less than twice in the
previous year based on the ICD-9-CM and ICD-10-CM
codes as indicated by physicians’ claims data. The ICD
codes used in this study are described in online supple-
mental appendix 2. The technical part of CCI calculation
was based on the open-sourced SAS scripts published by
Healthcare Delivery Research at the National Cancer
Institute of the USA."

We converted the quantitative variables into categor-
ical ones as follows: older adults were defined as partici-
pants aged 65 years or older, which is consistent with the
WHO?’s definition'* ; monthly income was categorised
by tertiles; codes of residential region were transformed
into three levels of urbanisation according to Taiwan
National Health Research Institue (NHRI) publications,
with level 1 referring to ‘most urbanised’” and level 3 ‘least

urbanised’ communities; increased comorbidity score
was defined as a CCI of 3 or greater, which was adopted
or suggested by previous studies.'" '°

Statistical analysis

Values were presented either as percentages or as arith-
metic means with SD in descriptive analyses. Logistic
regression was used to calculate the ORs for the influ-
ence of FPICP participation on the rate of hospitalisation
for ACSC. Age (in dichotomised categories by 65 years
old), gender and level of comorbidities were included as
independent variables in the model. A two-tailed p value
of 0.05 was considered statistically significant, and 95%
CIs were also calculated. Propensity score matching for
FPICP participating and non-participating patients was
not applied due to the large number of observations (1-2
million participants per year) and limited computing
power. All statistical analyses were conducted using SAS
software (V.9.4SAS Institute).

Patient and public involvement

We did not directly include patient and public involve-
ment in this study, but the database used in the study was
developed with patient and public involvement and is
updated by a committee that includes patient represen-
tatives from the NHI Administration, Ministry of Health
and Welfare, Taiwan.

RESULTS
After excluding children under the age of five and
patients who had dropped out from the NHI programme
before recruitment (deceased or moved away), the study
population, including participants and non-participants,
was 3.94million in 2011 and 5.34 million in 2015 (online
supplemental appendix 3). Among them, the population
of FPICP participants was 2316114 (43.4%) for 2015.
Table 1 summarises the demographic characteristics
of the study participants in 2015. For FPICP participants,
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Table 1 Characteristics of study base at enrolment in 2015

FPICP Non-FPICP
Number of 2316 114 3 021 263
observation
Sex
Female 1241437 (563.6%) 1613354 (53.4%)
Male 1074677 (46.4%) 1407908 (46.6%)
Age (years)*
5-10 222703 (9.6%) 239933 (7.9%)
10-20 252397 (10.9%) 303073 (10.0%)
20-30 155892 (6.7%) 161008 (5.3%)
30-40 259820 (11.2%) 287288 (9.5%)
40-50 291989 (12.6%) 344114 (11.4%)
50-60 381070 (16.5%) 486180 (16.1%)
60-70 351376 (15.2%) 524064 (17.3%)
70-80 249923 (10.8%) 423040 (14.0%)
80-90 131147 (5.7%) 217834 (7.2%)
over 90 19797 (0.8%) 34728 (1.3%)
Monthly incomets
Level 1 (high) 826853 (35.7%) 1078591 (35.7%)
Level 2 (medium) 817588 (35.3%) 1102761 (36.5%)
Level 3 (low) 671673 (29.0%) 839910 (27.8%)
Urbanisationt
Level 1 (high) 528074 (22.8%) 797613 (26.4%)
Level 2 (medium) 1100154 (47.5%) 1326334 (43.9%)
Level 3 (low) 687 886 (29.7 %) 897315 (29.7%)

*Age at enrolment.

TCounted in New Taiwan dollar (NTD).

fCategorised by tertiles.

FPICP, Taiwan’s Family Practice Integrated Care Project; .

53.6% of them were female, 17.3% were aged over 70
and 20.5% were aged under 20. As differences were small
between FPICP participants and non-participants in terms
of monthly income (29.0% vs 27.8% in the low-income
category) and urbanisation level of their residential area
(29.7% vs 29.7% in the low-urbanisation category), we
did not include monthly income and the urbanisation as
independent variables in the logistic regression analysis.

Table 2 shows that the outpatient population of patients
with ACSC (COPD/asthma, diabetes or heart failure)
was 366047 among FPICP participants and 481600
among non-participants in 2015. FPICP participants had
a smaller proportion of patients with CCI >2 (by 1.4%),
reduced medical costs per year for outpatient depart-
ment (OPD) /clinic visits (by 9.0%-15.2%), for ER visits
(by 11.4%-14.5%) and for hospitalisation (by 17.5%-—
19.3%). (full comparison from 2011 to 2015 in online
supplemental appendix 4).

Figure 2 shows the rate of hospitalisation for selected
ACSGCs from 2011 to 2015. Compared with non-
participants, FPICP participants had lower hospitalisation
for COPD/asthma (37.9%0-42.3%0 vs 28.6%0—-35.9%0)
and for diabetes or its complications (12.7%0—18.1%o vs

Table 2 Comorbidities and utilisation of medical resource
among patients with ACSC, by FPICP participation (2015)

FPICP Non-FPICP
Number of observation 366 047 481 600
CCl
High (>2) 52656 (14.4) 76019 (15.8)
Low (0-2) 313391 (85.6) 405581 (84.2)

Clinic/outpatient care

Number of visits/year 12.6 (12.1) 14.0 (13.3)
Medical cost/year 9458 (67,589) 10655 (34,250)
(point)*

Emergency care
Number of visits/year 0.43 (1.49) 0.45 (1.44)

Medical cost/year (point) 1365 (5670)

Inpatient care

1541 (7400)

Number of visits/year 0.30 (0.77) 0.35 (0.85)
Medical cost/year (point) 18341 (91 482) 22733 (96 611)
Hospitalisation rate 16.3% 18.6%

Length of stay (day) 16.7 (39.4) 17.7 (35.5)

SD or percentage is shown in parentheses.

*Floating point value (1 point ~NT$0.9) under global budget scheme
since 2001.

ACSC, ambulatory care sensitive conditions; CCI, Charlson
Comorbidity Index; FPICP, Taiwan’s Family Practice Integrated Care
Project.

10.8%0-14.9%0) (p<0.05). The reduced hospitalisation
rate for heart failure was also noted, but there was no statis-
tical significance (49.6%0-54.1%o0 vs 43.9%0-50.6%o0).
After adjusting for age, sex and level of comorbidities by
conditional logistic regression, participation in the FPICP
was associated with lower hospitalisation for COPD/
asthma (OR 0.91, 95% CI 0.87 to 0.94) and for diabetes or
its complications (OR 0.87, 95% CI 0.83 to 0.92) but not
for heart failure (OR 0.97, 95% CI 0.88 to 1.07) (table 3).

DISCUSSIONS

Main findings

The FPICP has been the most important reform
programme for primary healthcare in Taiwan since 2010,
and to our knowledge, this study is the first to directly use
real-world data from the FPICP to verify the effectiveness
of the programme. Moreover, the reason for reporting
the outcome of ACSC is that the quality of care for these
diseases can be reflected in a reduction in the use of
hospital resources if well controlled at primary healthcare
clinics. We found that participants in the FPICP presented
a lower hospitalisation rate regarding ACSC, including
asthma/COPD and diabetes or its complications. After
adjusting for variables such as age, sex and comorbidi-
ties, participation in the FPICP remains an independent
protective factor for preventable hospitalisation. This
major finding sheds light on the team-based primary
healthcare model such as FPICP strengthened primary
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‘ FPICP participants Non-participants

Fiscal year 2011 2012 2013 2014 2015 2011 2012 2013 2014 2015
A COPD/asthma

Outpatient population 85,199 131,683 | 125,012 | 118,992 | 149223 | 162,019 | 238,132 | 215,585 | 225,731 | 174,564
Rate of hospitalization 35.9%o 29.3%o 29.7%o 28.6%o 29.3%o 42.3%o 38.6%o 39.1%o 38.6%o 37.9%o
B Diabetes/complications

Outpatient population 111,023 | 161,708 | 176,771 | 170,532 | 224,203 | 216,964 | 309,927 | 316,326 | 373,746 | 314,824
Rate of hospitalization 14.9%o 13.1%o 12.1%o0 11.3%o 10.8%o 18.1%o0 15.6%o 14.4%o 13.7%o 12.7%o
C Heart failure

Outpatient population 9,432 12,031 12,613 11,825 14,849 21,516 27,444 27,617 28,876 23,563
Rate of hospitalization 45.7%o 43.9%o0 47.5%o 49.4%o0 50.6%o 49.6%o0 51.7%o 50.3%o 54.1%o0 52.6%o
A B

Hospitalization rate (%o)
Hospitalization rate (%o)

FPICP
— Participants

30 ~-== Non-participants

Hospitalization rate (%)

201 2012 2013 2014 2015 2011 2012 2013
Fiscal year Fiscal year

2011 2012 2013 2014 2015
Fiscal year

2014 2015

Figure 2 Rate of hospitalisations for ACSC. ACSC, Amubulatory care sensitive conditions; COPD, Chronic obstructive
pulmonary disease; FPICP, Taiwan’s Family Practice Integrated Care Project. Source: Author’s analysis of data from the National

Health Insurance Administration, Taiwan.

healthcare capacity and improved quality of community
healthcare.'®

Other than the above findings, FPICP participants
were also found to have lower medical costs as outpa-
tients, through emergencies and through hospitalisation,
compared with the non-participants. The difference in
hospitalisation costs is particularly significant (17.5%-—
19.3%), followed by emergency costs (11.4%-14.5%) and
outpatient expenses (by 17.5%-19.3%).

Our study supported the evidence that by engaging
in data-driven, continuous quality improvement, team-
based care can offer higher accessibility to care, as well
as more effective and efficient delivery by providing care
coordination.'”? In Canada, Carter ef al found moderate
quality evidence that team-based models of care led
to reductions in emergency department use, but the
evidence was mixed for hospital admissions.”! McAlister
et al also demonstrated that care within a primary care
network was associated with fewer emergency department
visits and fewer hospital days.*

Regarding disease-specific team-based care examples,
a meta-analysis done by Carter et al demonstrated that

Table 3 FPICP and reduced hospitalisation for ACSC in
2015

Absolute rate
reduction, %o
(95% Cl)

8.6 (7.4 t0 9.8)
1.9 (1.3t0 2.5)

Hospitalisation for
ACSC
COPD/asthma

Diabetes and the
complications

OR (95% Cl)

0.91 (0.87 to 0.94)
0.87 (0.83 to 0.92)

Heart failure 2.0(-2.5t06.5) 0.97 (0.88 to 1.07)

The ORs and 95% Cl (in parentheses) were estimated using
conditional logistic regressions. Other independent variables for
adjusted ORs include age, gender and comorbidities.

.ACSC, ambulatory care sensitive conditions; COPD, chronic
obstructive pulmonary disease; FPICP, Taiwan's Family Practice
Integrated Care Project.

team-based care was associated with improved blood pres-
sure control.” Proper training, the use of an electronic
clinical reminder system and the enhanced engagement
of registered nurses can help to improve completion
rates of asthma action plans in a team-based primary care
setting.”* As to diabetes care, team-based care manage-
ment interventions that uise nurses, medical assistant
health coaches, and behavioural specialists to support
diabetes patients can help primary care practices achieve
value-based targets of improved health, cost and patient
experience.” Furthermore, in patients with COPD, a
team-based approach following the treatment guidelines
of Global Initiative for Chronic Obstructive Lung Disease
is critical to successfully implement comprehensive care.”

As to hospitalisations for heart failure, the lack of a
significant difference between enrolled and unenrolled
participants was observed from 2011 to 2015, except in
2012. There are several possible explanations. First, a
lack of close cooperation with heart failure care teams
and low-intensity transitional care may have contrib-
uted to the limited efficacy. Treatment for heart failure
patients in Taiwan is usually referred to cardiologists
rather than follow-up at community-based clinics because
diagnostic procedures need to be done such as echocar-
diograms or interventional studies in Taiwan. Second,
the hospitalisation rate for enrolled persons with heart
failure was indeed lower than non-enrolled across 2011-
2015 although there was no statistical difference. To be
noted, the cases numbers for hear failure hospitalisation
were smaller compared with diabetes or COPD cases
(figure 2, online supplemental appendix 5-7). As larger
the number of cases, the higher the statistical power,
and more likely the difference to be significant. More-
over, referring patients to specialised outpatient heart
failure clinics, staffed with trained healthcare providers
who are familiar with current guidelines and available
resources, has been shown to reduce hospital admis-
sions.”* High- or moderate-intensity transitional care
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interventions combining home visits with follow-up tele-
phone calls, clinic visits or both reduced readmission risk
if implemented for a longer period, for example, at least
6months.” One Cochrane review from Takeda et al in
2019 found low quality of evidence that multidisciplinary
interventions instead of clinic-based interventions may
reduce the risk of readmission for heart failure. Varia-
tions in study location and time of occurrence hamper
attempts to review costs and cost-effectiveness.”’

What Taiwan FPICP highlights is on integrated care.
Primary care physicians of FPICP regularly share case
discussions with medical specialists in the hospitals,
so the care for chronic diseases might be more in line
with current clinical guidelines. These better medical
cares are reflected in lower hospitalisation rates among
patients with diabetes and COPD; however, for patients
with heart failure, shared care by cardiologists in the
hospitals is often needed and sometimes the patients
may require planned hospitalisation to do interventions;
therefore, the advantages of FPICP in primary care system
are more difficult to be reflected. This may help explain
why there might not have been a significant difference in
hospitalisations between enrolees and non-enrolees with
heart failure.

Above all, FPICP as a team-based care model encour-
ages community clinics and hospitals to form cooperative
networks to facilitate the improvement of quality care,
through data-driven, continuous care and coordination.

Policy implications

The quality assessment of the FPICP involves processes of
care which are primarily preventive healthcare services,
such as influenza vaccinations, adult regular health exam-
inations and nationwide cancer screenings including
Pap smear, fecal immunochemical tests and oral cancer
screening by inspection.” The ACSC hospitalisation rate
highlighted in this study is only approximately one-tenth
of all quality assessment items for the FPICP (online
supplemental appendix 1). It is worth noting that the
FPICP assesses quality indicators in a group-wise manner,
scoring each CHCG instead of individual physicians. The
rewards such as bonus payments and options to include
more patients were also granted based on the perfor-
mance of the CHCG. Physicians within a CHCG work as a
group to review their performance and facilitate two-way
coordination with their backup hospitals through regular
monthly meetings. This healthcare model may be one of
the keys to improving the overall quality of care in the
community.

Except for copayments or out-of-pocket expense
differences, whether patients are confident of their
diseases being handled in community clinics is a crucial
factor in forming effective CHCGs to achieve universal
health coverage. If a community clinic is not capable
of providing care for nearby patients who fail to seek
medical help in outpatient departments of hospitals
due to expense issues, the long-term consequence is
likely to increase medical costs in terms of emergencies

and hospitalisation. While reducing medical expenses
in various ways is imperative for policymakers, patients
care about the quality and accessibility of medical care.
Minimising preventable hospitalisations by strengthening
the ambulatory care capability of primary clinics is one
of a few approaches that improves medical quality while
maintaining or even reducing overall medical expenses,
satisfying both patients and payers of the healthcare
system. Potentially, an effective programme such as the
FPICP might help enhance patients’ trust in their family
doctors and decrease unnecessary emergency visits or
hospitalisations.

Limitations

Similar to previous database studies using physician claim
data, our research, which was based on reimbursement
databases, also has some limitations.® % First, we did not
acquire data regarding patients’ diets, physical activities,
alcohol/cigarette consumption, etc., and these poten-
tial confounding factors may affect clinical outcomes.
Second, we were not able to apply propensity score
matching techniques due to limitations in computing
power for the huge amount of data acquired, although
the FPICP participating and non-participating patients
were mostly assigned by NHI administration based on
the same criteria. Nonetheless, we applied multiple
logistic regression to adjust for potential differences in
demographics and comorbidities. Third, our research
only determined whether an association existed between
the FPICP and the outcomes of interest, rather than
causality. If an association was significant, it could be that
the FPICP led to better outcomes or that physicians with
better clinical ability were more likely to join the FPICP
and be rewarded.

In conclusion, the FPICP is a team-based care model
and a modified P4P programme. It features mandatory
inclusion of NHI administration-assigned patients with
high medical needs in ambulatory care, and operates
through a CHCG formed by local clinics, is vertically
coordinated with regional hospitals. Our study adopted
a population-based cohort design to validate the effec-
tiveness of this model and found that participation in the
FPICP is an independent protective factor for preventable
hospitalisation. The observed trend also showed lower
overall medical costs in FPICP participating patients. The
experience of the FPICP may serve as a reference for poli-
cymakers in developing primary care reform programmes
in order to achieve universal health coverage and improve
the quality of community healthcare.
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Appendix 1. Quality assessment indicators for CHCG

CHCG: Community HealthCare Group

NHIA: National Health Insurance Administration (Taiwan)

For each scoring item failed, the score is calculated by the proportion of achievement of the benchmark. The
quality assessment is passed if the total score reaches 90 out of 100 (full score).

1

Management indicators (weighting = 30%)

1.1
1.2

1.3

Registration of all NHIA-assigned patients; must be 100%.

Participation once a month in the case discussion seminar, the combined care clinic, the
community healthcare education, or the ward round in backup hospital(s).

Providing a twenty-four hour consultation hotline for NHIA-assigned patients (tested 6 times per
year)

Clinical indicators (weighting = 40%)

2.1

2.2

23

24

Rate of emergency department visits (excluding trauma): should be lower than the median of all
eligible patients selected by NHIA.

Rate of hospitalization due to pneumonia, coronary artery disease, diabetes related complications,
chronic obstructive pulmonary disease, or urinary tract infection: should be lower than the median
of all eligible patients selected by NHIA.

Rate of needle injection (excluding insulin injection and vaccination): should be lower than the
median of all eligible patients selected by NHIA.

Rate of antibiotics use: should be lower than the median of all eligible patients selected by NHIA.

Feedbacks from participants (weighting = 30%)

3.1
32

Patient satisfaction survey by phone: should be higher than 80/100
Compliance of healthcare policies
3.2.1 Rate of providing adult health examination for patients over 40: should be higher than the
median of all eligible patients selected by NHIA.
3.2.2 Rate of providing Pap smear for women over 30: should be higher than the median of all
eligible patients selected by NHIA.
3.2.3 Rate of providing influenza vaccination for patients over 65: should be higher than the
median of all eligible patients selected by NHIA.
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Appendix 2. Diagnhostic codes used in this study

Disease ICD-9-CM ICD-10-CM
hroni ructiv Imonar
Ambulatory care gseoasz (/)l')"\sstﬂzjs‘tae PGS 4sv-as6 J40-J47
sensitive  piapetes 250 E10, E11, E13
conditions
Heart failure / pulmonary edema 428, 518.4 150, J81
Hyperlipidemia 272 E78
Atherosclerosis 440 170
Atrial fibrillation 427 148
Coronary artery disease 414 125
Embolism 444 174
Thyroid disorders 240-246 E00-E07, E35

Chronic hepatitis B or C

Liver cirrhosis

571.4, 070.20, 070.22, 070.30, 070.32, V02.61,
070.41, 070.44, 070.51, 070.54, V02.62

571.2, 571.5, 571.6

B18, K73.8, K73.9

K70.3, K74.0, K74.3-K74.6

Diagnoses of ~ Gout 274 M10
other
comorbidities  Chronic kidney disease :gi?; 283;; igig; 222'0\31’154?4'32(’3404'12‘ N18, 112.0, 113.11, 113.2, Z91.15, Z99.2, Z49
Benign prostate hyperplasia 600 N40, N42.83
Anemia 280-285 D50-D64, D47.4
Osteoporosis 733.0, 733.1 M80, M81
Depression 296.2, 296.3, 298.0, 300.4, 309.0, 309.1, 293.83, F32, F33, F34.1, F43.21, F43.23, F06.30, F06.31,
P 296.90, 309.28, 296.82, 311 F06.32, F39
Seizure / Epilepsy 345 G40, G41
Hypertension 401-404 110-111
Angina 413, 414.0, 414.8 120, 123, 124
Myocardial infarction 410, 412 121, 122, 1252
Congestive heart failure 428 150
Peripheral vascular disease 441, 443.9, 785.4, V43.4 171, 1790, 1739, 196, 2958, Z959
160, 161, 162, 163, 165, 166, G450, G451, G452, G458,
Cerebral vascular accident 430-438 G459, G46, 164, G454, 1670, 1671, 1672, 1674, 1675,
1676, 1677, 1678, 1679, 1681, 1682, 1688, 169
Dementia 290 F00, FO1, F02, FO51

Diagnoses for
Charlson
comorbidity index

Pulmonary disease

Connective tissue disorder
Peptic ulcer

Liver disease
Diabetes

Diabetes complications
Paraplegia

Renal disease

Cancer

Metastatic cancer

Severe liver disease
Acquired immune deficiency
syndrome

490, 491, 492, 493, 494, 495, 496, 500, 501, 502,

503, 504, 505

710.0, 710.1, 710.4, 714.0, 714.1, 714.2, 714.81,

517.1, 725
531, 532, 533, 534

571.2,571.4, 571.5, 571.6
250

250.4, 250.5, 250.6
342, 3441

582, 583.0, 583.1, 583.2, 583.3, 583.5, 583.6,

583.7, 583.4, 585, 586, 588

14, 15, 16, 18, 170, 171, 172, 174, 175, 176, 179,
190, 191, 192, 193, 194, 195.0, 195.1, 195.2,
195.3, 195.4, 195.5, 195.8, 200, 201, 202, 203,

204, 205, 206, 207, 208

196, 197, 198, 199.0, 199.1
572.2, 572.3, 572.4, 572.8

042

J40, J41, J42, J44, J43, J45, J46, J47, J67, J44, J60,
J61, J62, J63, J66, J64, J65

M32, M34, M332, M053, M058, M059, M060, M063,
MO069, M050, M052, M051, M353

K25, K26, K27, K28

K702, K703, K73, K717, K740, K742, K746, K743,
K744, K745

E109, E119, E139, E149, E101, E111, E131, E141,
E105, E115, E135, E145

E102, E112, E132, E142, E103, E113, E133, E143,
E104, E114, E134, E144

G81, G041, G820, G821, G822

NO3, N052, N053, N054, NO55, N056, N072, NO73,
NO74, NO1, N18, N19, N25

Co, C1, C2, C3, C40, C41, C43, C45, C46, C47, C48,
C49, C5, Ce, C70, C71, C72, C73, C74, C75, C76,
C80, C81, C82, C83, C84, C85, C883, C887, C889,
€900, C901, C91, C92, C93, C940, C941, C942, C943,
C9451, C947, C95, C96

C77, C78, C79, C80

K729, K766, K767, K721

B20, B21, B22, B23, B24

Diagnosis definition for comorbidities: Outpatient department 52 in the previous one year
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Appendix 3. Characteristics of study base at enrolment

FPICP Participants Non-participants
Fiscal year 2011 | 2012 | 2013 | 2014 | 2015 | 2011 | 2012 | 2013 | 2014 | 2015
Number of observation|1,304,979|1,947,402|1,823,2092,011,578|2,316,114|2,634,985|3,355,140/3,119,420(3,302,801|3,021,262
Sex
704,689 [1,053,544| 975,417 [1,080,217|1,241,437|1,399,177|1,791,645|1,634,576|1,743,879|1,613,354
Female (54.0%) | (54.1%) | (53.5%) | (53.7%) | (53.6%) | (53.1%) | (53.4%) | (52.4%) | (52.8%) | (53.4%)
600,290 | 893,858 | 847,792 | 933,361 [1,074,677|1,235,808|1,563,495|1,484,844(1,558,922|1,407,908
Male (46.0%) | (45.9%) | (46.5%) | (46.3%) | (46.4%) | (46.9%) | (46.6%) | (47.6%) | (47.2%) | (46.6%)
Age (year)*
143,879 | 209,173 | 174,461 | 198,595 | 222,703 | 268,352 | 346,591 | 268,860 | 271,793 | 239,933
5-10 (11.0%) | (10.7%) | (9.6%) | (9.9%) | (9.6%) | (10.2%) | (10.3%) | (8.6%) | (82%) | (1.9%)
115,103 | 215,448 | 201,301 | 230,627 | 252,397 | 228,384 | 321,579 | 323,927 | 313,078 | 303,073
10-20 (8.8%) | (11.1%) | (11.0%) | (11.5%) | (10.9%) | (8.7%) | (9.6%) | (10.4%) | (9.5%) | (10.0%)
80,572 | 133,871 | 111,195 | 140,939 | 155,892 | 159,869 | 200,094 | 158,724 | 168,580 | 161,008
20-30 (6.2%) | 6.9%) | (6.1%) | (7.0%) | (6.71%) | 6.1%) | (6.0%) | (5.1%) | (5.1%) | (5.3%)
138,123 | 219,632 | 187,881 | 230,627 | 259,820 | 256,932 | 318,006 | 275,338 | 302,757 | 287,288
30-40 (10.6%) | (11.3%) | (10.3%) | (11.5%) | (11.2%) | (9.8%) | (9.5%) | (8.8%) | (9.2%) | (9.5%)
174,093 | 261,466 | 231,975 | 260,523 | 291,989 | 319,738 | 385,895 | 349,841 | 371,565 | 344,114
40-50 (13.3%) | (13.4%) | (12.7%) | (13.0%) | (12.6%) | (12.1%) | (11.5%) | (11.2%) | (11.3%) | (11.4%)
215,818 | 315,851 | 302,910 | 335,263 | 381,070 | 425,366 | 528,819 | 492,370 | 536,705 | 486,180
50-60 (16.5%) | (16.2%) | (16.6%) | (16.7%) | (16.5%) | (16.1%) | (15.8%) | (15.8%) | (16.3%) | (16.1%)
165,460 | 242,641 | 241,561 | 277,606 | 351,376 | 356,851 | 468,076 | 437,302 | 540,146 | 524,064
60-70 (12.7%) | (12.5%) | (13.2%) | (13.8%) | (15.2%) | (13.5%) | (14.0%) | (14.0%) | (16.4%) | (17.3%)
155,389 | 204,990 | 207,052 | 207,137 | 249,923 | 348,286 | 443,064 | 427,584 | 481,658 | 423,040
70-80 (11.9%) | (10.5%) | (11.4%) | (10.3%) | (10.8%) | (13.2%) | (13.2%) | (13.7%) | (14.6%) | (14.0%)
99,276 | 123,412 | 139,952 | 111,043 | 131,147 | 231,239 | 292,994 | 327,167 | 271,793 | 217,834
80-90 (7.6%) | 6.3%) | (1.7%) | (5.5%) | (5.1%) | 8.8%) | (8.7%) | (10.5%) | (82%) | (1.2%)
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17,266 | 20,918 | 24,921 | 19,218 | 19,797 | 39,968 | 50,022 | 58,307 | 44,726 | 34,728
over 90 14%) | (1.1%) | (1.4%) | (0.8%) | (0.8%) | (1.5%) | (1.4%) | (1.9%) | (1.2%) | (1.3%)
Monthly Incomef:

441,083 | 669,906 | 627,184 | 710,087 | 826,853 | 880,085 [1,137,392(1,066,842|1,155,981|1,078,591
Level 1 (high) (33.8%) | (34.4%) | (34.4%) | (35.3%) | (35.7%) | (33.4%) | (33.9%) | (34.2%) | (35.0%) | (35.7%)

480,232 | 703,012 | 663,648 | 710,087 | 817,588 | 998,659 (1,258,178|1,179,141|1,222,036{1,102,761
Level 2 (medium) (36.8%) | (36.1%) | (36.4%) | (35.3%) | (35.3%) | (37.9%) | (37.5%) | (37.8%) | (37.0%) | (36.5%)

383,664 | 574,484 | 532,377 | 591,404 | 671,673 | 756,241 | 959,570 | 873,437 | 924,784 | 839,910
Level 3 (low) (29.4%) | (29.5%) | (29.2%) | (29.4%) | (29.0%) | (28.7%) | (28.6%) | (28.0%) | (28.0%) | (27.8%)
Urbanization:

288,400 | 447,902 | 421,161 | 470,709 | 528,074 | 685,096 | 848,850 | 789,213 | 852,123 | 797,613
Level 1 (high) (22.1%) | 23.0%) | (23.1%) | (23.4%) | (22.8%) | (26.0%) | (25.3%) | (25.3%) | (25.8%) | (26.4%)

619,865 | 923,069 | 856,908 | 957,511 |1,100,154{1,111,9641,449,420(1,341,351/|1,440,021|1,326,334
Level 2 (medium) 47.5%) | (47.4%) | (47.0%) | (47.6%) | (47.5%) | (42.2%) | (43.2%) | (43.0%) | (43.6%) | (43.9%)

396,714 | 576,431 | 545,140 | 583,358 | 687,886 | 837,925 |1,056,870| 988,856 {1,010,657| 897,315
Level 3 (low) (30.4%) | (29.6%) | (29.9%) | (29.0%) | (29.7%) | (31.8%) | (31.5%) | (31.7%) | (30.6%) | (29.7%)

FPICP, Taiwan’s Family Practice Integrated Care Project.

* Age at enrollment

+ Counted in New Taiwan Dollar (NTD)
I Categorized by tertiles
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Appendix 4. Comorbidities and utilization of medical resource among patients with
ACSC, by FPICP participation

FPICP Participants Non-participants

Fiscal year 2011 | 2012 | 2013 | 2014 | 2015 | 2011 | 2012 | 2013 | 2014 | 2015
Number of
observation | 193,098 | 287,640 |295,499|284,819|366,047| 374,464 | 538,477 | 522,685 | 587,682 |481,600
CCI

24,403 | 35,532 | 41,504 | 38,240 | 52,656 | 53,782 | 71,895 | 78,108 | 93,334 | 76,019
High (>2) (12.6) | (12.4) | (14.0) | (13.4) | (14.4) | (144) | (134) | (149) | (159) | (15.8)

168,695 | 252,108 |253,995(246,579|313,391| 320,682 | 466,582 | 444,577 | 494,348 |405,581
Low (0-2) (87.4) | (87.6) | (86.0) | (86.6) | (85.6) | (85.6) | (86.6) | (85.1) | (84.1) | (84.2)
Clinic /
outpatient
care
Number of 17.1 143 | 134 | 133 | 126 | 193 | 165 | 149 | 142 | 140

visits / year (14.0) | (13.0) | (12.8) | (12.5) | (12.1) | (15.5) | (14.5) | (143) | (13.7) | (13.3)
Medical cost/ | 11,515 | 9,559 | 9,221 | 9,568 | 9,458 | 13,094 | 11,278 | 10,412 | 10,518 | 10,655
year (point)* | (19,506) | (19,743) |(23,560)((23,877)|(67,589)| (22,212) | (44,407) | (29,223) | (26,420) |(34,250)
Emergency
care
Number of 0.53 0.49 0.47 0.43 0.43 0.57 0.54 0.52 0.46 0.45
visits / year (1.41) | (1.39) | (1.32) | (1.94) | (1.49) | (1.49) | (1.55) | (1.40) | (1.39) | (1.44)
Medical cost / | 1,427 1,321 1,349 | 1,268 | 1,365 | 1,670 1,511 1,538 1,447 | 1,541
year (point) (5,002) | (4,917) | (5,213) | (5,141) | (5,670) | (15,513) | (5,684) | (5,412) | (5,747) | (7,400)
Inpatient care
Number of 0.34 0.31 0.31 0.30 0.30 0.39 0.36 0.36 0.35 0.35
visits / year (0.96) | (0.92) | (0.86) | (0.83) | (0.77) | (1.04) | (0.97) | (0.94) | (0.87) | (0.85)
Medical cost/ | 20,267 | 18,157 | 18,786 | 18,793 | 18,341 | 25,064 | 22,029 | 23,012 | 22,768 | 22,733
year (point)  |(110,847)((101,410)((98,339)|(95,087)((91,482)|(126,771)|(115,683)|(112,184)|(104,896)|(96,611)

Hospitalization

rate 17.8% | 163% | 164% | 16.3% | 163% | 19.8% | 18.6% | 18.6% | 18.6% | 18.6%
Length of stay | 19.5 18.9 18.2 17.8 16.7 21.3 19.7 19.6 18.6 17.7
(day) (59.5) | (59.1) | (48.1) | (44.8) | (39.4) | (64.4) | (549) | (49.2) | (429) | (359)

ACSC: Ambulatory care sensitive conditions; FPICP, Taiwan’s Family Practice Integrated Care Project; CCI,
Charlson comorbidity index.
Standard deviation or percentage is shown in parentheses.

* Floating point value (1 point ~ NT$0.9) under global budget scheme since 2001
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Appendix 5. Associations between FPICP and ACSC

A FPICP and hospitalization for COPD / asthma

Fiscal Absolute rate reduction, %o (95% Odds ratio (95%
year CI) CI)
2011 6.4 (4.8, 8.0) 0.91 (0.87, 0.95)
2012 9.3 (8.1, 10.5) 0.85 (0.82, 0.88)
2013 9.4 (8.2, 10.6) 0.86 (0.82, 0.89)
2014 10.0 (8.8, 11.2) 0.85 (0.81, 0.88)
2015 8.6(7.4,9.8) 0.91 (0.87,0.94)

Favor | Unfavor
FPICP |FPICP

B FPICP and hospitalization for diabetes / complications

Fiscal Absolute rate reduction, %o (95% Odds ratio (95%
year CI) CI)
2011 32(23,4.1) 0.86 (0.81, 0.91)
2012 2.5(1.8,3.2) 0.86 (0.82,0.91)
2013 2.3(1.6,3.0) 0.86 (0.82, 0.90)
2014 2.4(1.8,3.0) 0.87 (0.82, 0.92)
2015 1.9 (1.3,2.5) 0.87 (0.83, 0.92)

08 1.0
Odds ratio (log scale)

Favor | Unfaver
FPICP | FPICP

C FPICP and hospitalization for heart failure

Fiscal Absolute rate reduction, %o (95% Odds ratio (95%
year CI) CI)
2011 3.9(-1.2,9.0) 0.92 (0.82, 1.03)
2012 7.8 (3.3, 12.3) 0.84 (0.76, 0.94)
2013 2.8 (-1.7,7.3) 0.95 (0.86, 1.04)
2014 4.7(0.0,9.4) 0.94 (0.85, 1.04)
2015 2.0(-2.5,6.5) 0.97 (0.88, 1.07)

08 1.0
Odds ratio (log scale)

Favor | Unfavor
FPICP |FPICP

08 10
Odds ratio (log scale)

ACSC: Ambulatory care sensitive conditions; COPD, chronic obstructive pulmonary disease; FPICP,

Taiwan’s Family Practice Integrated Care Project

The odds ratios and 95% confidence interval (in parentheses) were estimated using conditional logistic
regressions. Other independent variables for adjusted odds ratios include age, gender, and comorbidities.
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Appendix 6. Eligibility criteria for patients in Family Practice
Integrated Care Project (FPICP)

Year Criteria

2011 | 1. Chronic disease* cases: select the highest 60th percentile based on
medical expenses

2. Non-chronic disease cases: select the highest 20th percentile based on
medical expenses

2012 | 1. Chronic disease cases: select the highest 60th percentile based on
medical expenses

2. Non-chronic disease cases: select the highest 20th percentile based on
medical expenses

3. Participants in FPICP 2011

4. High utilization cases in outpatient clinics: patients with outpatient
visits in primary clinics =50 times

5. Elderly patients over 75 years old

6. Participants in other pay-for-performance (P4P) programs (referring to
diabetes, asthma, hepatitis B or C, chronic kidney disease, etc.)

2013 | 1. Chronic disease cases: select the highest 70th percentile based on
medical expenses

2. Non-chronic disease cases: select the highest 30th percentile based on
medical expenses

3. High-utilization cases in outpatient clinics: patients with outpatient
visits to primary clinics 250 times

4. Elderly patients over 75 years old

5. Participants in other pay-for-performance (P4P) programs (referring to
diabetes, asthma, hepatitis B or C, chronic kidney disease, etc.)

2014 | 1. Chronic disease cases: select the highest 80th percentile based on
medical expenses

2. Non-chronic disease cases: select the highest 30th percentile based on
medical expenses

3. High-utilization cases in outpatient clinics: patients with outpatient
visits to primary clinics =50 times

4. Elderly patients over 65 years of age with multiple chronic diseases

5. Participants in other pay-for-performance (P4P) programs (referring to
diabetes, asthma, hepatitis B or C, chronic kidney disease, etc.)

2015 | 1. Chronic disease cases: select the highest 85th percentile based on
medical expenses

2. Non-chronic disease cases: select the highest 30th percentile based on
medical expenses

3. High-utilization cases in outpatient clinics: patients with outpatient
visits to primary clinics =50 times

4. Elderly patients over 65 years of age with multiple chronic diseases

5. Participants in other pay-for-performance (P4P) programs (referring to
diabetes, asthma, hepatitis B or C, chronic kidney disease, etc.)

* Chronic diseases: refer to the List of chronic diseases reimbursed by National Health Insurance
Administration (Appendix 7.)
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Appendix 7. List of chronic diseases reimbursed by National Health

Insurance Administration

Disease name

ICD-9-CM
reference code

ICD-10-CM/PCS
reference code

Remarks

1. Cancer

150.0-162.9

C153-C3492

C4s51

C480-C488

C7A010-C7A090

C7A092

163.0-176.9

C37-C50929

Contains C4A0-C4A9

C7A091

D030-D039

180.0-188.9

C510-C549

C561-C639

C670-C679

189.0-189.9

C641-C669

C680-C689

C7A093

191.0-191.9

C710-C719

192.0-201.07

C457

C459

C700-C709

C720-C759

C7A00

C7A094-C7A096

C7A1-C7B8

C884

C800-C801

C8170-C8170

C8300-C8309

C8330-C8399

C8460-C8479

C8520-C8529

C865-C866

C964-C965

201.00-
201.98

C8100-C8199

204.00-
208.91

C9100-C9132

C9150-C9432

Contains C91A0-C91Z2, C92A0-C9272,
C9370-
C9372

C9480-C9592

D45

200.00-
200.88

C8300-C8309

C8330-C8399
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C8460-C8479

C8520-C8529

C865-C866

202.00- C8200-C8299
203.81 C8310-C8339
C8380-C8389
C8400-C8449
C84A0-C864 Contains C84A0-C84Z9
C882-C9032
C9140-C9142
C960-C964
C96A-C969 Contains C96A-C96Z
140.0-149.9  |C000-C148
230.0-234.9  |D0000-D024
D040-D099
2. Endocrine and metabolic diseases
240.0-246.9  |E000-E079
Thyroid Dysfunction E35
E890
Diabetes 250.00- E0800-E139
250.91
Hyperlipidemia 272.0-272.1  |E780-E781
Wilson's Disease C880
Gout
Pemphigus C965-C966
Dermatomyositis D472
Hyperprolactin
Congenital metabolic disorders D800-D849
Adrenal diseases with endocrine disorders
Pituitary diseases with endocrine disorders D890-D899
Precocious puberty E201
Hypoparathyroidism
Hypogonadism E65-E749
Congenital immune deficiency
E7521-E7522
E75240-E75249
E753
270.0-279.9 |E755-E756
E7601-E789
E791-E8319
E8330-E889 Wilson's disease: E8301

H49811-H49819

18482

M1A00X0-M109

Contains M1A00X0-M1A9XX1
Chronic gout: M1AO0X0-M1A9XX1
Gout: M1000-M109

M359

N200
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251.0-259.9

E15-E200

E208-E35

E891-E896

NO81

3. Psychiatric diseases

290.0-301.9

F0150-F068

F10121

F1014-F1019

F10221

F10230-F1099

F11121-F11122

F1114-F1119

F11220-F1199

F12120-F1219

F12220-F1229

F12920-F1299

F13121-F1319

F13220-F1399

F14121-F1419

F14220-F1499

F15121-F1519

F15220-F1599

F16121-F1619

F16220-F1699

F17203-F17209

F17213-F17219

F17223-F17229

F17293-F17299

F18120-F1819

F18220-F1829

F18920-F1899

F19121-F1919

F1921-F42

F440-F489

F53

F600-F609

F6810-F69

F840

F843-F849

F99

R452

R455-R456

R4586

305.00-
305.93

F1010-F10120

F10129

10
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F1110-F11120

F11129

F1190

F1210

F1290

F1310-F13120

F1390

F1410-F14120

F1490

F1510-F15120

F1590

F1610-F16120

F1690

F17200-F17201

F17210-F17211

F17220-F17221

F17290-F17291

F1810-F18120

F1890

F1910-F19120

F1990

F550-F558

307.0-316

F070-F09

F329

F430-F439

F4541-F4542

F482

F5000-F519

F54

F630-F639

F800-F82

F88-F989

G44201-G44229

G4720-G4729

H9325

4. Nervous system diseases

Brain tumor complicated by neurological
dysfunction

225.0-225.9

D320-D339

Parkinson's disease

332.0-332.1

G20-G219

Myotonic dystrophy
Other central nervous system degeneration and
genetic diseases

330.0-336.9

E7500-E7519

E7523

E7525-E7529

E754

F842

11
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G10-G129

G132-G138

G20-G3281

G803

G903

G910-G919

G937

G9389-G939

G94-G959

G992

Multiple Sclerosis

340

G35

Infantile cerebral palsy and other paralytic
syndromes

343.0-344.9

G041

G800-G809

G8220-G839

Epilepsy

345.00-
345.91

G40001-G40919

Contains G40A01-G40B19

Myasthenia Gravis

323.0-326

G0400-G09

G373-G374

G92

337.0-342.9

G35-G379

G8100-G8194

G9001-G9009

G902

G904-G909

G990

346.00-359.9

E0842

E0942

E1040

E1042

E1140

El1142

E1342

G130-G131

G3289

G43009-G44049

Contains G43A0-G43D1

G4451

G47411-G47429

G500-G737

G92-G936

G9381-G939

G960-G969

G971

12
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G9782
G980-G988
G998
16783

Multiple peripheral neuropathy 323.0-326 G0400-G09

?lr?)g(griei‘g;}l/ neuropathy G373-G374

Migraine G92

Spinal cord injury

337.0-337.9  |G9001-G9009
G902

G904-G909
G990
341.0-342.9 |G360-G379
G8100-G8194

346.00-359.9 |E0842
E0942
E1040
E1042
E1140
E1142

E1342
G130-G131
G3289
G43009-G44049 Contains G43A0-G43D1

G4451 Contains G43001 (Migraine)

G47411-G47429

G500-G737

G92-G936

G9381-G939

G960-G969

G971

G9782

G980-G988
G998

16783

5. Circulatory system diseases

393-398.99  |1050-1099

410.00- 12101-1229
410.92

411.0-414.9  [1200-1209

Heart disease 1240-1259

427.0-427.9  [1462-1499

ROO1

428.0-429.9 |1230-1238
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12510

1501-152

1970-197191

Hypertension 402.00- 1110-I119
402.91
405.01- 1150-1159
405.99
N262
Cerebrovascular disease 430-434.9 16000-1669
436 16789
437.0 1672
Atherosclerosis 440.0-440.9  |1700-17092
175011-17589
Arterial embolism and thrombosis 444.0-4449 |17401-1749
Raynaud's disease 441.0-443.9 |17100-1739
K’aw_asa'k‘l dlfease comPl%c.at'ed by 77717779
cardiovascular abnormalities
1790-1798
446.0-448.9 |1770-1776
17789-1789
M300-M319
6. Respiratory diseases
Chronic sinusitis 472.0-473.9 [J310-J329
R0982
Chronic bronchitis
Emphysema 490-493.91  |J40-J45998
Asthma
Bronchiectasis 500-508.9 J60-J668 J680-J709
Pulmonaryosis
Lung disease caused by external causes
Chronic obstructive pulmonary disease 495.0-496 1449
J670-J679
Allergic rhinitis 475-478.9 J300-J309
J340-J349
J36-J399
R0981
7. Digestive system diseases
Peptic ulcer 531.00- K250-K279
533.91
Cirrhosis of the liver 571.0-571.9  |K700-K709
Chronic hepatitis
K730-K7469
K754-K7581
K760
K7689-K769
534.00-537.9 |K280-K316

14
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Gastrointestinal dysfunction K31811-K319
Chronic cholangitis
K5281
K9420-K9429
R1110

555.0-558.9  |K5000-K559

K9281

565.0-570 K5520-K5521

K600-K639
K650-K67

K6811

K6819-K689

K7200-K7201

K762

K91858

K9289-K929

K9400-K9419

N99%4

R1113

R188

K710-K719

K7210-K7291

572.0-573.9 |K750-K759

K761

K763-K77

K829-K904

K9089-K909

575.9-579.9 (K912
K915

K920-K922

8. Urinary system diseases

E1021

El121

NO000-NO8

Chronic nephritis 580.0-589.9 [N140-N150
N158-N19

N250-N261

N269-N279

N10-N12
N136
N151
N159-N16

Kidney infection 590.0-590.9
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N2884-N2886

9. Diseases of the musculoskeletal system and
connective tissue

Arthritis MO01X0-M0209 Contains M01X0-M01X9

MO0219-M0229

M0280-M0899

M1100-M1993

M2200-M24176

M2430-M25676

M2580-M259

M361-M364
711.39-720.0

M433-M435X9

M450-M459

M488X1-M488X9

M532X1-M532X9
M79646

Q686

R262

R294

725-729.9 D481

G4762

K6812

M2010
M2420-M2428
M2570-M25776

M353-M357
M5410

M5418
M60000-M6282

M62831-M799 Contains M79A11-M79A9
R252
R29898

MO0000-M029 Contains M01X0-M01X9

M1100-M119

M1280

M320-M352
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