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ABSTRACT
Objective: To examine the disparities in psychiatric
service utilisation over a 10-year period for patients
with first admission for psychosis in relation to urban–
rural residence following the implementation of
universal health coverage in Taiwan.
Design: Population-based retrospective cohort study.
Setting: Taiwan’s National Health Insurance Research
Database, which has a population coverage rate of over
99% and contains all medical claim records of a
nationwide cohort of patients with at least one
psychiatric admission between 1996 and 2007.
Participants: 69 690 patients aged 15–59 years with
first admission between 1998 and 2007 for any
psychotic disorder.
Main exposure measure: Patients’ urban–rural
residence at first admissions.
Main outcome measures: Absolute and relative
inequality indexes of the following quality indicators
after discharge from the first admission: all-cause
psychiatric readmission at 2 and 4 years, dropout of
psychiatric outpatient service at 30 days, and
emergency department (ED) treat-and-release
encounter at 30 days.
Results: Between 1998 and 2007, the 4-year
readmission rate decreased from 65% to 58%, the
30-day dropout rate decreased from 18% to 15%, and
the 30-day ED encounter rate increased from 8% to
10%. Risk of readmission has significantly decreased
in rural and urban patients, but at a slower speed for
the rural patients (p=0.026). The adjusted HR of
readmission in rural versus urban patients has
increased from 1.00 (95% CI 0.96 to 1.04) in 1998–
2000 to 1.08 (95% CI 1.03 to 1.12) in 2005–2007,
indicating a mild widening of the urban–rural gap.
Urban–rural differences in 30-day dropout and ED
encounter rates have been stationary over time.
Conclusions: The universal health coverage in Taiwan
did not narrow urban–rural inequity of psychiatric
service utilisation in patients with psychosis. Therefore,

other policy interventions on resource allocation,
service delivery and quality of care are needed to
improve the outcome of rural-dwelling patients with
psychosis.

INTRODUCTION
Psychosis refers to a group of serious mental
illnesses characterised by disturbances in
reality testing, such as delusion, hallucin-
ation, disorganised behaviours and impaired
insight. It is regarded as the most severe
form of mental illness, affecting 2–3% of
people in their lives,1 with the onset peaking

Strengths and limitations of this study

▪ This is the first study to describe the long-term
course of mental health inequity in the context of
universal health coverage in Taiwan. A nation-
wide cohort of patients with first admission for
psychosis within 10 years was analysed, and
service utilisations up to 4 years from discharge
were examined.

▪ Some socioeconomic or disease variables are
absent or incomplete in the administrative data-
base. A key variable in this study, patients’ resi-
dence, is estimated by using a verified algorithm
based on patients’ insurance classification, insur-
ance registration and location of hospital visit.

▪ The analyses only include patients who had been
admitted to the psychiatric wards for the man-
agement of psychosis, so the findings might not
be generalised to patients with other non-
psychotic mental illnesses or psychotic patients
treated as outpatients throughout their illness
course.
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in late adolescence and early adulthood. Without timely
and appropriate treatment, patients usually suffer from
long-term, sometimes permanent disabilities. A number
of disease-related intrinsic (eg, impaired insight, suspi-
ciousness, agitation, negative symptoms, cognitive defi-
cits) and extrinsic factors (eg, inadequate family
supports, stigma, social unawareness) prevent patients
from seeking essential mental health care. Service scar-
city, inequity and insufficiency further hinder patients
from successful recovery.2

With universal health coverage (UHC), a priority goal
set by the WHO in recent years, there is high expect-
ation that all people, regardless of their socioeconomic
status, can obtain health services that they really need
without obstacles.3 Equity-oriented monitoring across
different dimensions, including urban–rural residence,
is therefore of paramount importance to the realisation
of UHC.4 Such equity should be achieved in the man-
agement of infectious diseases, major non-
communicable diseases, and maternal and child health
issues, as stressed by the WHO, as well as in the manage-
ment of mental illnesses whose importance in public
health has often been ignored.5 While the global
burden of mental illnesses is ever increasing,6 in low
income and middle income countries treatment gaps for
mental illnesses are still large.7 Even in advanced coun-
tries like Canada, with a well-established publicly funded
health system for decades, mental health service accessi-
bility in socioeconomically deprived areas continues to
be a major problem.8–11

Several studies have revealed a pre-existing urban–
rural inequity in Taiwan’s mental health before 1995. In
a rapidly transforming society, rural people have faced a
myriad of stressors that contributed to the significant
urban–rural difference in the prevalence of common
mental disorders, such as dissolution of traditional
values, worse economic conditions and low education
levels.12 While the prevalence rates of psychosis in rural
and urban areas were similar,12 rural patients with psych-
osis had much fewer inpatient and outpatient resources
than urban patients.13 The elderly in rural areas utilised
less health services than did their counterparts in urban
areas in Taiwan.14 There were also urban–rural differ-
ences in people’s attitude towards modern medicine15

and patients’ capability of affording psychiatric inpatient
service.16 Presumably, some aspects of urban–rural
inequity, especially patients’ service availability and
affordability, could be amended by a well-established
UHC.
Taiwan launched in 1995 its National Health

Insurance (NHI), a high-performing single-payer health-
care system which has fulfilled the WHO’s definition of
UHC by its great financial risk protection and high
insurance coverage rate (over 96% since 1996; over 99%
since 2004).17 As one of the most equalitarian health
systems, it resembles the Canadian health system in
many aspects but has additional features such as very
low out-of-pocket payments (since the prescription drugs

are also covered) and short waiting times for the
patients. Following its implementation, disadvantaged
people previously excluded from any insurance plan,
who tended to be older and less educated, have had sig-
nificantly improved access to healthcare.18 In addition,
healthcare utilisation has become well determined by
health needs.19 Previous studies in China indicated that
the expansion of health coverage and financial protec-
tion in rural populations improved their self-perceived
psychological health,20 21 and we wonder if a more com-
prehensive and barrier-free healthcare system like
Taiwan’s NHI could render rural patients with psychosis
essential mental healthcare similar to what urban
patients could obtain.
In the current study, we used nationwide claims data

sets to examine the longitudinal evolution of urban–
rural inequity indexes during the first decade of NHI
implementation. We limited the analyses to patients in
the early course of psychosis (ie, with first admission for
psychosis) because effective treatments during this crit-
ical period may exert the greatest therapeutic impacts.
Three quality indicators that were related to health
service use were examined for urban–rural inequity:
readmission rates (up to 4 years), loss to psychiatric out-
patient follow-up at 30 days (a.k.a. early dropout), and
all-cause treat-and-release encounter to the emergency
department at 30 days (a.k.a. early ED encounter).
Readmission, which closely corresponds to psychotic
relapses, is a validated outcome indicator of psychosis.22

Early dropout and ED encounter in the first 30 days of
discharge are also frequently examined quality indica-
tors; the former reflects psychiatric patients’ adherence
to treatment and subsequent health outcomes,23 and
the latter reflects inadequate transition of care.24 Our
hypothesis is that in the first decade of NHI, there
would be a trend towards reduction of urban–rural
inequity in all or some of the selected quality indicators
of psychosis treatment.

METHOD
Design and data source
This is a population-based retrospective cohort study
using the National Health Insurance Research Database
(NHIRD), which includes the claim records of ambula-
tory care, inpatient care and drug prescriptions of all
NHI-enrolled beneficiaries in Taiwan since 1996. In this
study, we analysed the 1996–2007 Psychiatric Inpatient
Medical Claims Database (PIMCD), consisting of all
claim records between 1995 and 2011 of 187 113 indivi-
duals who had been admitted to Taiwan’s psychiatric
wards between 1996 and 2007.

Cohort eligibility
Individuals were eligible if they had been admitted to
Taiwan’s NHI-based psychiatric wards between 1 January
1996 and 31 December 2007, aged 15–59 years, with a
principal inpatient diagnosis of psychosis, including the
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following International Classification of Diseases, Ninth
Revision, Clinical Modification codes: schizophrenia
(295.x), affective psychosis (296.04, 296.14, 296.24,
296.34, 296.44, 296.54, 296.64), delusional disorder
(297.x), substance-induced psychosis (291.3x, 291.5x,
292.1x) and other non-organic psychosis (298.x). Each
individual’s first admission to receive an inpatient diag-
nosis of psychosis was identified, and then those whose
first admission for psychosis was between 1995 and 1997
were excluded from subsequent analyses because their
lifetime first admission for psychosis might be earlier
than the launch of NHI. We further excluded patients
who were aged less than 15 years at the first admission
for psychosis (N=440) so as to be in accord with the
lower age limitation of several previous epidemiological
studies of first episode psychosis.25–27

Independent variable and covariates
The independent variable, patients’ urban–rural resi-
dence, was ascertained in two steps. In the first step,
patients’ township-level residence was estimated using a
validated algorithm,28 in which patients’ insurance classi-
fication, insurance registration, and location of hospital
visits for mental illnesses and minor medical or surgical
illnesses were taken into consideration. In the second
step, the township-level residence was further dichoto-
mised into urban (urbanicity level29 one to three) or
rural (urbanicity level four to seven), following a previ-
ous study investigating urban–rural disparity of service
utilisation in Taiwan.30

Covariates included insurance amount, calendar year
of first admission for psychosis, diagnosis at first admis-
sion, length of first admission and hospital type. All
these covariates are important predictors of psychiatric
readmissions in Taiwan.31 Detailed descriptions of the
independent variable and covariates are provided in
online supplementary section A1.

Indexes of mental health inequity
Since the discharge from first admission for psychosis,
eligible individuals had been followed in the PIMCD
until the end of the database (ie, 31 December 2011).
Three types of postdischarge adverse events were investi-
gated: all-cause psychiatric readmission (up to 4 years),
dropouts (at 30 days) and ED encounters (at 30 days).
Within each time period (admitted in 1998–2000,

2001–2004 or 2005–2007), separate Kaplan-Meier sur-
vival functions were established on the basis of different
time-to-event information (first readmission/outpatient
visit/ED encounter), censored by either the end of the
database, dropping out from the database because of
death or incarceration, or in the cases of outpatient visit
and ED encounter, a readmission episode, whichever
came first. The survival or failure probabilities to the
adverse event and its 95% CIs at 24 and 48 months,
respectively, in each cohort were presented.
In the final step, the urban–rural disparity of the prob-

ability of each type of adverse events was generated as an

index of mental health equity in each time period. Both
absolute and relative urban–rural disparities, that is, risk
difference and risk ratio, were presented according to
the recommendations,4 with the reference group being
the urban cohort.

Statistical analyses
Pearson’s χ2 tests were used to examine the homogen-
eity of patients’ demographic profiles in different time
periods. Wilcoxon trend tests were used to examine the
presence of temporal trend of each adverse event. The
formulae of unadjusted risk difference and risk ratio are
provided in online supplementary section A2. To esti-
mate the adjusted risk ratios, first multivariable-adjusted
HRs were estimated via Cox proportional hazards model-
ling. Adjusted covariates included age (10-year age band,
starting from 10 to 19 years), gender, time period, eco-
nomic status, diagnosis, length of first admission and
hospital type. Missing values were treated as a separate
category of the covariate in the model. Potential interac-
tions between time and residence were also explored.
Then the adjusted HR (in the case of readmission or
ED encounter) or the reciprocal of the adjusted HR (in
the case of loss to outpatient follow-up) was used to
stand for the adjusted risk ratio, so that a risk ratio
greater than one in such a scenario always means that
the rural cohort had a greater risk of developing the
adverse event than the urban cohort did.
We performed several sets of sensitivity analyses. In

the first analysis, we narrowed the cohort by excluding
long-stay patients (length of stay >180 days) because
the unusual lengths of their first admissions raised the
possibility that their genuine lifetime first admissions
might be earlier than NHI. In the second analysis, an
alternative definition of the probability, that is,
without the consideration of censorship, was used to
estimate the risk difference and risk ratio, because the
Kaplan-Meier estimates are actually conditional
probabilities instead of absolute ones. The unadjusted
risk difference and risk ratio were estimated via the
same formulae, and the multivariable-adjusted risk
ratios were estimated via the logistic regression
modelling.
All analyses were performed using SAS software V.9.2

(SAS Institute Inc, North Carolina, USA). A two-sided p
value of less than 0.05 for main effects or 0.10 for inter-
action was considered statistically significant.

RESULTS
Patients with first admission for psychosis
From 1998 to 2007, we identified 69 690 individuals with
a first admission for psychosis (for the flow chart, see
online supplementary figure S1), with a median
follow-up of 8.3 years (IQR: 5.0 years). The most
common reason for censorship was the end of the data-
base. Missing information was very low (<0.05%), except
for the information of insurance amount (in 1444
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individuals, or 2.1% of the cohort). Heterogeneities in
the distributions of patients’ gender, age at first admis-
sion, hospital type, length of first admission, diagnosis
and economic status across the three time periods were
noted (table 1). The distributions in urban or rural resi-
dence were not different across the three time periods.
Compared with the patients in the period 1998–2000,
patients in more recent periods were more likely to be
female, admitted at an older age, more likely to be
admitted to regional hospitals, having shorter hospital
stays, more likely to receive the diagnosis of affective
psychosis rather than schizophrenia during the first
admissions and more likely to be in the lowest income
group. The median interval from the first contact with
psychiatric service to the first admission for psychosis, a
proxy measure for patients’ duration of illness, increased
from 1.7 years in 1998–2000 to 2.7 years in 2005–2007.
In each period, the interval did not differ significantly
between urban and rural patients (see online
supplementary table S1).

Risk of readmission at 2 and 4 years
A total of 41 431 patients (59.5%) had at least one
readmission within 48 months before censorship.
Table 2 shows the Kaplan–Meier probabilities of
readmission risk at 24 and 48 months, as well as an
unadjusted risk difference and risk ratio in each time
period. Both the absolute and relative measures of dis-
parities suggested that urban–rural disparities in
readmission risks were only marginal in 1998–2000, but
had been increasing thereafter. After adjusting for other
covariates, a significant interaction between patients’
residence and time period was still present (Wald’s
χ2=4.96, df=1, p=0.026).

Risk of dropout and ED encounter at 30 days
A total of 54 264 patients (77.9%) had at least one psy-
chiatric outpatient visit within 30 days before censorship.
As shown in table 3, the Kaplan-Meier probabilities of
dropout at 30 days had been progressively decreasing in
the urban and rural patients. Changes in the magnitude
of unadjusted risk ratio suggest that urban–rural dispar-
ity in early dropout had been fluctuating during the
observation period. After adjusting for other variables,
there was no statistically significant change of urban–
rural disparity in early dropout risk over time (Wald’s
χ2=1.11, df=1, p=0.29).
A total of 5825 patients (8.4%) had at least one ED

encounter within 30 days before censorship. As shown
in table 3, the Kaplan-Meier probabilities of early ED
encounters had been increasing in the urban and
rural patients. The unadjusted risk difference between
the urban and rural cohorts was small. Although the
unadjusted risk ratio appeared to move closer to 1 in
the later time period, there was no statistically signifi-
cant change of urban–rural disparity in early ED
encounter risk over time (Wald’s χ2=2.05, df=1,
p=0.15).

Figure 1 is a graphic presentation of the above infor-
mation. In urban and rural cohorts, readmission (figure
1A) and early dropouts (figure 1B) had decreased and
early ED encounters (figure 1C) had increased. While
there were no statistically significant changes in urban–
rural difference in early dropouts and early ED encoun-
ters over time, there was a statistically and clinically sig-
nificant urban–rural difference in readmission risk over
time: the adjusted HR for the rural versus urban patients
in readmission at 48 months increased from 1.00 (95%
CI 0.96 to 1.04) in 1998–2000 to 1.08 (95% CI 1.03 to
1.12) in 2005–2007.
Additional sensitivity analyses did not change these

findings. See online supplementary table S2–S4 for the
details of multivariate Cox PH models.

DISCUSSION
This study examined the urban–rural inequity in psychi-
atric service utilisation since 1998, 3 years after the intro-
duction of NHI in Taiwan. Between 1998 and 2007,
readmissions and early dropouts had progressively
become less frequent in urban and rural patients in
Taiwan following the first admission for psychosis.
However, readmissions had decreased faster in urban
patients than in rural patients. While the urban–rural
inequity in patients’ utilisation of outpatient or ED ser-
vices had been stable, the inequity in readmission, the
most important quality indicator in this study, had wor-
sened over time. Nevertheless, the degree of increase in
inequity was small. In contrast to our initial hypothesis,
Taiwan’s NHI, one of the most equalitarian health
systems in the world, did not reduce urban–rural
inequity in patients’ utilisation of hospital care following
a first psychosis admission.

Strengths and weakness of this study
To the best of our knowledge, this is the first study to
describe the long-term trajectories of urban–rural
inequity in mental health service use in the context of
UHC in Taiwan. Other strengths of this study derive
from the comprehensiveness of our database. National
cohorts encompassing nearly all first-admitted patients
each year in Taiwan over a long period were analysed,
and the follow-up period for each year’s cohort was long
enough to generate information regarding patients’
4-year outcome. Besides, patients with all identifiable
psychotic syndromes were included, which minimises the
potential bias from the change in the syndromal presen-
tation of psychotic disorders over time.32 Further, the
authors conducted the analyses in accord with the latest
equity-oriented monitoring recommendations in the
context of UHC.4 Both the absolute and relative mea-
sures of inequity were presented, with careful control for
the established or potential risk factors for adverse
events. All these inequity measures reveal similar pat-
terns of change over time, enhancing the robustness of
our findings.

4 Chiang C-L, et al. BMJ Open 2016;6:e010802. doi:10.1136/bmjopen-2015-010802

Open Access

http://dx.doi.org/10.1136/bmjopen-2015-010802
http://dx.doi.org/10.1136/bmjopen-2015-010802


Table 1 Characteristics of the cohorts of patients with first admission for psychosis in Taiwan, 1998–2007 (N=69 690)

Variable 1998–2000 (N=20 901) 2001–2004 (N=29 908) 2005–2007 (N=18 881) p Values*

Gender <0.0001

Male 11 774 (56.3) 17 076 (57.1) 10 102 (53.5)

Female 9127 (43.7) 12 832 (42.9) 8779 (46.5)

Age at first admission (years) <0.0001

15–19 1473 (7.1) 2057 (6.9) 1118 (5.9)

20–29 6165 (30.0) 9067 (30.3) 5059 (26.8)

30–39 7038 (33.7) 8780 (29.4) 5372 (28.5)

40–49 4438 (21.2) 6700 (22.4) 4623 (24.5)

50–59 1787 (8.6) 3304 (11.1) 2709 (14.4)

Hospital type <0.0001

Medical centre 5111 (24.5) 6547 (21.9) 3849 (20.4)

Regional hospital 10 686 (51.1) 16 651 (55.7) 10 402 (55.1)

District hospital 5080 (24.3) 6627 (22.2) 4543 (24.1)

Physician clinic 17 (0.1) 69 (0.2) 69 (0.4)

Length of first admission (days) <0.0001

1–30 8615 (41.2) 14 653 (49.0) 9 946 (52.7)

31–60 5308 (25.4) 7404 (24.8) 4763 (25.2)

61–180 4117 (19.7) 4779 (16.0) 2501 (13.3)

>180 2861 (13.7) 3072 (10.3) 1671 (8.9)

Diagnosis at first admission <0.0001

Schizophrenia 17 011 (81.4) 21 453 (71.7) 12 082 (64.0)

Affective psychosis 1521 (7.3) 4273 (14.3) 3655 (19.4)

Substance-induced psychosis 720 (3.4) 1173 (3.9) 566 (3.0)

Delusional disorder 426 (2.0) 737 (2.5) 485 (2.6)

Other non-organic psychosis 1223 (5.9) 2272 (7.6) 2093 (11.1)

Residence 0.1320

Urban 14 924 (71.4) 21 592 (72.2) 13 539 (71.7)

Rural 5977 (28.6) 8313 (27.8) 5340 (28.3)

Economic status <0.0001

Fully employed 7087 (34.0) 9846 (34.0) 6161 (33.4)

Dependent 5009 (24.0) 6910 (23.9) 4076 (22.1)

Lowest income 8767 (42.0) 12 193 (42.1) 8197 (44.5)

Values are numbers (percentage).
Five individuals had missing values for residential information; 39 individuals had missing values for hospital type information; 1444
individuals had missing values for economic information.
*p Values for the χ2 tests.

Table 2 Risk for readmission within 48 months of discharge for the cohorts of individuals with first admission for psychosis

in Taiwan, 1998–2007 (N=69 690)

Risk for any readmission within 48 months (95% CI)

Time/stratum 1998–2000 (N=20 901) 2001–2004 (N=29 908) 2005–2007 (N=18 881) p Values*

At 48 months

Full cohort 0.65 (0.65 to 0.66) 0.61 (0.60 to 0.61) 0.58 (0.57 to 0.59) <0.0001

Urban cohort 0.65 (0.64 to 0.66) 0.60 (0.59 to 0.60) 0.57 (0.56 to 0.58) <0.0001

Rural cohort 0.67 (0.65 to 0.68) 0.63 (0.62 to 0.64) 0.61 (0.60 to 0.62) 0.0001

Risk difference 0.02 (0.00 to 0.03) 0.03 (0.02 to 0.04) 0.04 (0.03 to 0.06)

Risk ratio 1.03 (1.01 to 1.05) 1.05 (1.03 to 1.08) 1.08 (1.05 to 1.11)

At 24 months

Full cohort 0.54 (0.54 to 0.55) 0.51 (0.50 to 0.51) 0.49 (0.48 to 0.50) <0.0001

Urban cohort 0.54 (0.53 to 0.54) 0.50 (0.49 to 0.51) 0.48 (0.47 to 0.49) <0.0001

Rural cohort 0.56 (0.55 to 0.57) 0.53 (0.51 to 0.54) 0.51 (0.50 to 0.53) 0.0022

Risk difference 0.02 (0.01 to 0.04) 0.03 (0.01 to 0.04) 0.04 (0.02 to 0.05)

Risk ratio 1.04 (1.01 to 1.07) 1.05 (1.02 to 1.08) 1.08 (1.04 to 1.11)

Probability of readmission within each stratum was estimated via the Kaplan–Meier estimator. When the risk difference or risk ratio was
calculated, the urban cohort was used as the reference group.
*p Values for Wilcoxon trend tests.
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This study has several limitations. NHIRD did not
contain information of patients’ actual disease severity
or duration of illness, both of which may affect patients’
mental health needs after discharge. Nevertheless, the
psychotic patients included in this study were presumed

to be in the early course of the illness and with symp-
toms severe enough to trigger hospitalisation. Hence, we
used inequity to describe the disparities in psychiatric
service utilisation between rural and urban patients with
psychosis. However, uncertainty still exists whether the

Table 3 Risk for adverse event within 30 days of discharge for the cohorts of individuals with first admission for psychosis in

Taiwan, 1998–2007 (N=69 690)

Risk for any adverse event within 30 days (95% CI)

Time/stratum 1998–2000 (N=20 901) 2001–2004 (N=29 908) 2005–2007 (N=18 881) p Values*

Loss to follow-up

Full cohort 0.18 (0.17 to 0.18) 0.17 (0.17 to 0.17) 0.15 (0.14 to 0.15) <0.0001

Urban cohort 0.16 (0.16 to 0.17) 0.16 (0.16 to 0.17) 0.14 (0.13 to 0.14) <0.0001

Rural cohort 0.21 (0.20 to 0.22) 0.19 (0.19 to 0.20) 0.17 (0.16 to 0.18) <0.0001

Risk difference 0.05 (0.04 to 0.06) 0.03 (0.02 to 0.04) 0.03 (0.02 to 0.05)

Risk ratio 1.29 (1.22 to 1.37) 1.22 (1.15 to 1.28) 1.24 (1.16 to 1.34)

ED encounter

Full cohort 0.08 (0.07 to 0.08) 0.09 (0.09 to 0.09) 0.10 (0.10 to 0.10) <0.0001

Urban cohort 0.08 (0.08 to 0.09) 0.09 (0.09 to 0.10) 0.10 (0.10 to 0.11) <0.0001

Rural cohort 0.07 (0.06 to 0.07) 0.08 (0.07 to 0.08) 0.09 (0.09 to 0.10) <0.0001

Risk difference −0.02 (−0.02 to −0.01) −0.02 (−0.02 to −0.01) −0.01 (−0.02 to 0.00)

Risk ratio 0.80 (0.72 to 0.90) 0.83 (0.76 to 0.90) 0.93 (0.85 to 1.03)

Probability of adverse events within each stratum was estimated via the Kaplan-Meier estimator. When the risk difference or risk ratio was
calculated, the urban cohort was used as the reference group.
*p values for Wilcoxon trend tests.
ED, emergency department.

Figure 1 Temporal changes of risks for adverse events in relation to residence: (A) readmission at 48 months; (B) loss to

follow-up at 30 days; and (C) ED encounters at 30 days. The upper panels are absolute risks in the urban and rural cohorts,

respectively. The lower panels are relative risks presented as HRs or the reciprocals of HRs with the urban cohort as the

reference group. p Values for residence-by-period interaction are also presented. A relative risk of moving away from the value of

one over time implies that that urban–rural inequality had been increasing over time, and vice versa. HRs are additionally

adjusted for age, gender, diagnosis, hospital type, length of stay and economic status. ED, emergency department.
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rural and urban patients whom we identified had a
similar severity or were in a similar point in the illness
trajectory. However, urban and rural patients’ presumed
duration of illness in the database did not differ.
Information regarding patients’ premorbid adjustment
and their carers’ attitude, both being established risk
factors for relapse in first-episode psychosis,33 was not
available. Patients’ residence information analysed in
this study was presumed, not actual. Besides, psychotic
diagnoses in the claims data lack further clinical valid-
ation. Our proxy classification about the patient’s eco-
nomic status may not be accurate enough to reflect the
patient’s actual household wealth. It should also be
noted that readmission is closely related, but not identi-
cal, to relapse.34 Since the analyses only include patients
who had been admitted to the psychiatric wards for the
management of psychosis, the findings might not be
generalised to patients with other mental illness or
psychotic patients treated as outpatients throughout
their illness course.
Finally, when interpreting our results, the influence of

social determinants on health35 should be taken into
consideration. Evidence suggests that the mental health
of Taiwan’s general population has worsened in parallel
with macrosocial changes, such as the trends of national
unemployment and divorce rates, during the 10-year
study period.36 These changes may also affect the
mental health needs of our study population. We can
only adjust for each patient’s economic status, which
also reflects employment status, in the regression
models. However, such efforts might not be sufficient to
adjust for the influence of social determinants.

Explanation and meaning of this study
By offering a glimpse of the multifaceted socioeconomic
inequity, our finding on the urban–rural inequity in psy-
chiatric service use adds to the growing literature on the
potential limitations of UHC. An early review suggested
that a mere expansion of health coverage is unlikely to
reduce socioeconomic differences in health outcomes.37

More recently, other lesser-known pitfalls of UHC were
pointed out, such as causing a paradoxical widening in
health inequity and being taken as an excuse for policy-
makers to actively overlook the specific needs of disad-
vantaged people.38

In Taiwan, rural patients with psychosis represent a
particularly disadvantaged but long-ignored patient
group. Greater risks of readmission, a longer length of
stay13 and a lesser likelihood of staying in treatment39

have all reduced their chances to live in the community
and participate in social life. Unfortunately, Taiwan’s
Mental Health Act has not been revised until 2007 to
facilitate the development of community-based care,
including prevention and rehabilitation, for psychiatric
patients. Moreover, resources are still insufficient,
unevenly distributed and under-developed, despite the
fact that the investment in community-based treatment
and rehabilitation has shown an increasing trend in the

NHI era.40 Although we did not actually measure
patients’ utilisation of community-based services in this
study, we believe that community-based facilities in
Taiwan are still under-developed, especially in rural
areas. To further reduce the readmission rate of rural
patients, resource reallocation from hospital-based to
community-based care as well as improving delivery of
psychiatric service would be essential steps.
Our findings have deepened the understanding of

pros and cons of different healthcare systems. Compared
with other systems, Taiwan’s NHI is unique in that it is
‘free’: medical services are highly affordable to ordinary
people, and people can freely choose their own service
providers without the restraint of a referral system. The
advantage of Taiwan’s NHI is that people with greater
health needs may obtain more healthcare than those
with lesser needs, that is, greater vertical equity,19 which
has led some to claim that Taiwan’s NHI serves as a ref-
erence model for health reform in other countries.41

Unfortunately, our findings suggest that Taiwan’s NHI
did not decrease readmissions in rural patients as much
as it did in urban patients. In other words, horizontal
equity (defined as equal treatment for equal needs)
related to urban–rural residence has worsened.
Although we were unable to examine vertical equity in
this study, we did not question the improved vertical
equity among Taiwan’s patients with psychosis. What we
question, however, is the untested assumption that
improvement in vertical equity can lead to improvement
in horizontal equity.
The magnitude of urban–rural disparities in service

utilisation found in this study might not be as great as in
other countries with UHC. For example, in Taiwan, rural
patients with psychosis had a 7% lower chance to see a
psychiatrist after discharge than urban patients, whereas
in Ontario, Canada, formerly hospitalised adolescents
who lived in rural areas had an 18% lower chance to
receive aftercare (provided by psychiatrists or primary
care physicians) than urban adolescents.10 One possible
explanation is that the contrast in the provision of
mental health service between rural and urban areas in
Taiwan, one of the most densely populated countries in
the world, is less than that in Canada.
In the context of Taiwan’s NHI, three previous studies

had examined the temporal trends of urban–rural dis-
parities, including the incidence of ruptured appendi-
citis,42 utilisation of hospice care30 and the elderly’s
utilisation of health services.14 A positive42 or mixed
effect14 30 of NHI on urban–rural equity was found. In
this study, urban–rural inequity in outpatient and ED
services has been stable, and inequity in hospital admis-
sion has widened. The discrepancy in these findings may
result from the different requirements of health condi-
tions (acute or long-term care; general or specialty care;
single-disciplinary or multidisciplinary care) and the dif-
ferent nature of dependent variables (outpatient or
inpatient service; service utilisation or health status). As
a complex disease, psychosis requires long-term,
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specialty and multidisciplinary care, while appendicitis
only requires acute surgical treatment. It is probable that
NHI may help to decrease the urban–rural gap of
general medical and surgical services, but may not help
to decrease the urban–rural gap of specialty or multidis-
ciplinary services. Moreover, different results related to
service types may be caused by patients’ health status
when they use the service. Patients with psychosis may
have outpatient visits or ED treat-and-release encounters
when their mental conditions are less severe. It is there-
fore probable that the more serious the illness, the
greater the difficulty in decreasing the urban–rural
inequity in the management of the illness.
Some merits of Taiwan’s health system as revealed in this

study should still be highlighted. In our data, over 40% of
patients with psychosis were living on the lowest income.
Thanks to NHI, even these patients can afford mental
health services and medications, including the expensive
second-generation antipsychotics, which help improve
patients’ medical adherence43 and prevent more hospitali-
sations44 than first-generation antipsychotics do. In other
words, the national trends towards fewer readmissions and
early dropouts in this study could be partially attributable
to NHI. Limited by the study design, however, we cannot
determine the extent to which NHI could explain such
progress. Other concurrent changes, like advances in psy-
chiatric practice and increased supply of mental health
professionals, may also contribute to the overall progress.
In addition, efforts in deinstitutionalisation have shown
some results. In our data, the percentage of long-stay
admissions decreased from 13.6% in 1998–2000 to 8.8% in
2005–2007. Therefore, the national trend towards an
increase in early ED encounters after discharge was prob-
ably an inevitable consequence. Fortunately, the risk of
readmission did not elevate, meaning that an actual revolv-
ing door phenomenon did not happen.

Unanswered questions and future research
Our findings about the progressively worsening urban–
rural health inequity in Taiwan will need further replica-
tion in other psychiatric or medical conditions.
Moreover, some facets of inequity, such as difference in
the practices of pharmacological and psychosocial inter-
ventions, should be examined in order to provide direc-
tions for future policy interventions in Taiwan.
Mental illness and its treatment have received little atten-

tion during the realisation of UHC, and relevant studies,
especially in middle income and low income countries,
are surprisingly few. We therefore call for more empirical
studies to investigate the mental health issue in psychiatric
patients or general populations in the context of UHC.

CONCLUSIONS
In a health system designated for equity, urban–rural
inequity in mental service utilisation remains difficult to
resolve for patients with psychosis. Our findings high-
light the importance of regular equity-oriented

monitoring of the health system. Moreover, our findings
highlight the difficulty in the management of patients
facing dual challenges from psychosis and distance bar-
riers. Besides health coverage expansion and removal of
financial barriers, additional policy interventions on
resource allocation, service delivery and quality of care
are needed to improve the outcome of rural-dwelling
patients with psychosis.
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