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Abstract

Background

In 2005, China implemented a demonstration program known as “686” to scale-up nation-

wide basic mental health services designed to improve access to evidence-based care and

to promote human rights for people with severe mental disorders. As part of the 686 Pro-

gram, teams “unlocked” and provided continuous mental health care to people with severe

mental disorders who were found in restraints and largely untreated in their family homes.

We implemented a nation-wide two-stage follow-up study to measure the effectiveness and

sustainability of the “unlocking and treatment” intervention and its impact on the well-being

of patients’ families.

Methods

266 patients unlocked from 2005 in “686” demonstration sites across China were recruited

in Stage One of the study in 2009. In 2012, 230 of the 266 cases were re-interviewed (the

Stage Two study). Outcome measures included the patient medication adherence and so-

cial functioning, family burden ratings, and relocking rate. We utilized pre-post tests to ana-

lyze the changes over time following the unlocking efforts.

Results

96% of patients were diagnosed with schizophrenia. Prior to unlocking, their total time

locked ranged from two weeks to 28 years, with 32% having been locked multiple times.

The number of persons regularly taking medicines increased from one person at the time of

unlocking to 74% in 2009 and 76% in 2012. Pre-post tests showed sustained improvement

in patient social functioning and significant reductions in family burden. Over 92% of pa-

tients remained free of restraints in 2012.
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Conclusion

Practice-based evidence from our study suggests an important model for protecting the

human rights of people with mental disorders and keeping them free of restraints can be

achieved by providing accessible, community based mental health services with continuity

of care. China’s “686” Program can inform similar efforts in low-resource settings where

community locking of patients is practiced.

Introduction
Mental disorders constitute a huge global burden of disease, and there is a large treatment gap,
particularly in low and middle-income countries (LMICs). In China, mental and behavioral
disorders contribute to 23.6% of years lived with disability (YLDs) [1]. Recognizing the gap be-
tween the population’s needs for mental health care and the level of resources and services
available [2–4], the Chinese government invested in an innovative reform of mental health ser-
vices [5] and mental health legislation [6–7].

In 2004, as part of an effort to rebuild the public health infrastructure following the severe
acute respiratory syndrome (SARS) outbreak, China officially placed mental health services
within the public health system. In 2005, the government supported the launching of the Na-
tional Continuing Management and Intervention Program for Psychosis, known as “686” after
initial funding of CNY 6.86 million [5,8–10]. This program has contributed to improving care
for patients with severe mental disorders, including schizophrenia, psychosis, bipolar disorder
and schizoaffective disorder, through increasing access to treatment and integrating hospital
and community services designed to provide continuity of evidence-based care and to address
patients’ rights.

The 686 Program prioritized equal access to a basic package of community based mental
health care for patients with severe mental illness, especially for those living in poverty. The
program focused on promoting rehabilitation and recovery, family education and support, and
making medications continuously available [11]. According to Liu and colleagues [5], imple-
menting the 686 Program has led to significant progress in scaling up mental health services in
China. By 2005, 60 demonstration sites had been established, two in each of China’s 30 prov-
inces, covering 43 million people in “686” catchment areas. By the end of 2009, 96.88 million
people from the general population in 112 cities were covered by this program, a total of
161,800 patients (0.17% of the general population) were registered, and 42,400 patients re-
ceived regular follow-up [5].

As the 686 Program was being initiated, teams found seriously mentally ill individuals who
were physically restrained or “locked” by family members accounted for approximately 0.2% of
the patients registered in the “686” demonstration sites. Although these were rare events in the
community, the patients indeed lived miserable lives, without care from medical personnel.
Many were secluded in separate rooms or outbuildings, such as huts; some were also restrained
by ropes, belts or chains; a few were locked in iron cages. Program staff used “free-medication”
funds, which were developed by 686 Program for providing a subsidy (CNY 700 per case per
year) for the expenses of essential antipsychotic medication to the patients who were socio-eco-
nomically disadvantaged, to unlock and treat the patients in restraints between 2005 and 2008.
From 2008, the 686 Program provided additional funds (CNY 5,000 per case per year) for the
“unlocking and treatment” intervention to “free” the locked patients and to provide immediate
medical care and enrollment in “686” follow-up services.
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Widespread reports by journalists, human rights activists, and mental health specialists
make it clear that in societies with limited mental health resources in Asia and Africa, many
persons with severe mental illness are locked by family members and live in appalling condi-
tions [12–16]. Others are locked or chained in temples or compounds of traditional healers
[17]. Despite such reports, we find no report of empirical studies of the long-term effectiveness
of programs designed to “unlock” the patients and provide mental health services in such set-
tings. Only one report published in English demonstrated that 23 restrained patients with
schizophrenia-spectrum disorder exhibited clinical improvement within 19 months of psychi-
atric treatment after unlocking in Bali, Indonesia [18]. However, no specific outcome measures
were clearly indicated.

The present study aims to measure the long-term effects of an “unlocking and treatment”
intervention undertaken from 2005 in the context of a larger mental health services reform
program in China. Patients with severe mental disorders were followed-up about their medica-
tion adherence, mental health status, social functioning and family burden in 2009 and 2012 to
investigate the changes over time following the unlocking efforts. We hypothesized that the pa-
tients and families would benefit from the intervention and the improvements achieved could
be largely sustained through 2012. This report concludes by suggesting the implications of this
intervention for other settings with limited mental health resources.

Materials and Methods

Participants and data collection
We designed a nation-wide two-stage follow-up study to investigate the initial phases of the
686 Program “unlocking and treatment” intervention. Individuals who fulfilled the following
criteria were included in the study: 1) met diagnostic criteria for Schizophrenia, Schizoaffective
Disorder, Bipolar Disorder, Delusional Disorder, Mental Retardation with psychotic symp-
toms, or Schizophrenia-like Psychosis in Epilepsy; 2) received the “unlocking and treatment”
intervention provided by the 686 Program between January 1, 2005 and July 31, 2009; and 3)
were not inpatients at the time of investigation.

By July 2009, the 686 Program had enrolled and unlocked a total of 271 patients in the dem-
onstration sites across 26 provinces of China. (No locked cases were reported by the demon-
stration sites in Beijing, Shanghai, Jiangsu and Zhejiang at that time.) These represented a
complete sample of the locked individuals among the patients with severe mental disorders
registered in “686” demonstration sites at that moment. Among them, 266 were included in
Stage One of the study between August 22, 2009 and September 5, 2009. Information about pa-
tients and families were gathered for both the time when patients were unlocked (T0) and the
time of Stage One interviews (T1) to allow pre-post comparison. In June 2012, 230 of these pa-
tients and families were followed-up in Stage Two of the study (T2) (Fig 1).

Case report forms designed by the “686” implementation and evaluation research team
from Peking University Institute of Mental Health (PKUIMH) were utilized at both 2009 Stage
One data collection (concerning T0 and T1) and 2012 Stage Two data collection (T2) to collect
the same data at each time point. T0 was defined as one month prior to the “686” unlocking ac-
tion; T1 was defined as the month prior to participation in the Stage One of the study in 2009;
and T2 was defined as the month prior to the date of participation in the Stage Two study in
2012.

One or two key investigators from each province were trained to collect patient clinical data
concerning T0, T1 and T2 from existing medical records routinely recorded by clinical staff for
each unlocked patient, dated from the time patients were first unlocked by the 686 Program
(i.e., T0). Hospital psychiatrists and community case managers reviewed the accuracy of the
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Fig 1. Study profile. a36 patients who were not included in the Stage Two study aged from 18 to 61 (mean
40.1 [SD 12.1]). 31 (86%) were male and 28 (78%) were from rural area. 20 (56%) were unreachable due to
moving and other reasons.

doi:10.1371/journal.pone.0121425.g001
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case records from hospitalizations as well as records from the community clinics. In addition,
the key investigators were trained to interview family members in their homes during Stage
One (concerning T0 and T1) and Stage Two (T2) studies to collect data about the locking and
relocking history as well as family members’ subjective experiences of family burden.

Ethics statement
The study was approved by the ethics review board at Peking University Institute of Mental
Health (PKUIMH). Patients and/or their family members/guardians consented to participate
in a written form.

Procedure of the “unlocking and treatment” intervention
Neighborhood/village committee staff, who were trained by 686 Program to be mainly respon-
sible for helping find the patients and leading community advocacy, provided information
about the seriously mentally ill individuals who were locked in their family homes and assisted
the unlocking team reach the patients. The unlocking process began with requesting permis-
sion from families of locked patients to allow a small group of trained professionals to free the
patients. Among the patients registered by 686 Program, 271 were in restraints at home, and all
of the families agreed to participate in the “unlocking and treatment” intervention program.
The unlocking team consisted of three or more staff, including psychiatric health professionals
(psychiatrists and psychiatric nurses), community persons who were often health workers, and
neighborhood committee members.

Following unlocking, patients received physical exams and psychiatric diagnoses. Patients
assessed to be in need of hospitalization were admitted immediately to the provincial psychiat-
ric hospitals. Costs of medical and psychiatric treatment, including medications, were covered
by the 686 Program. Upon discharge, patients were enrolled in “686” community services and
followed monthly in their community by specially trained “686” case managers, who are main-
ly primary health care workers.

Persons unlocked who were assessed as not needing hospitalization were enrolled in “686”
community services immediately after being freed; costs of antipsychotic and other prescribed
medications, regular follow-ups, and community-based rehabilitation were covered by the 686
Program. As an important component of the package of care provided by the 686 Program,
health education and psychosocial support were also provided to patients and their family
members during follow-up visits at community health centers or village clinics. Psychiatrists,
psychiatric nurses, lay health care providers and non-health workers made up multidisciplin-
ary teams to provide mental health services and non-professional services. Changes in patients
were assessed and recorded on a regular basis on follow-up by staff who were trained by the
686 Program to conduct standardized clinical assessments. These procedures continue into
the present.

In case that there is failure of preventing “relocking”, the “686” teams would take immediate
action to restart the “unlocking and treatment” intervention as far as possible.

Assessments and outcome measures
Mental health status, diagnoses, and violent behaviors. Following unlocking, a psychia-

trist conducted interviews with the patient and a family member who best knew the patient.
Overall psychiatric symptoms were assessed with the Brief Psychiatric Rating Scale (BPRS) and
global severity was assessed with Clinical Global Impression (CGI) scales. A final diagnosis,
based on ICD-10 criteria, was made by a senior psychiatrist who reviewed the medical history,
illness symptoms and associated impairments, and other available information. Violent
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behaviors related to initiating restraint were evaluated on level 1 to level 5 by using the scale es-
tablished by the national working group of 686 Program [19], defined as follows: Level 1:
threats other people verbally, or shouts at others, but doesn’t damage any physical issue; Level
2: damages only domestic property at home, and can be persuaded to stop; Level 3: damages
property at home or out of home, but cannot be persuaded to stop; Level 4: repetitively dam-
ages property or hurt other people at home or out of home, but cannot be persuaded to stop;
Level 5: hurts other people with any kind of weapon, or sets fire, or explodes a bomb, etc. In the
686 Program, level 3 and above is regarded as cases with high violence.

Medication adherence. Adherence with antipsychotic medication over the previous
month was rated by the clinician in closest contact with the patient and recorded on a three
point measure as good adherence, uses antipsychotics intermittently, and does not use medica-
tions. “Good adherence” was defined as patients actively take medications as prescribed, which
includes following the prescribed dosing schedule, taking the full dose and refilling prescrip-
tions. Patients were rated as “uses antipsychotics intermittently” if they followed the prescrip-
tion about half of the time during last month. “Does not use medications” was defined as
patients who did not receive antipsychotic medications for longer than two weeks. The rating
was based on knowledge of the patient from routine clinical contact.

Social functioning. Assessments of social functioning include five categories: daily life ac-
tivities, housework, productive labor or work, learning ability, and interpersonal relationships.
Each category of social functioning was evaluated on a three point measure as good, average or
poor [19]. The assessments were based on clinician’s observation of the patient’s performance
as well as reports from patient and family members.

Family burden ratings. We explored the impact of patient mental illness on the well
being of families, taking changes in caregivers’ ratings of their family burden experiences as a
subjective measure. Family members were asked to rate their subjective experiences on ana-
logue scales from 0 “no impact at all” to 10 “extremely negative impact” for the five categories
of family burden—stigma, psychological pressures, economic burden, loss of personal energy,
and interpersonal relationships. Ratings concerning T0 were obtained by families’ retrospective
reflections at 2009 Stage One study.

Relocking rate. Patients remaining free of restraints after receiving “686” unlocking and
treatment intervention was considered a sign of success of the program. The relocking rate was
defined as the proportion of patients who were relocked after the initial “unlocking and
treatment” intervention.

Statistical analysis
The comparison of variables at T0 (before unlocking), T1 (after unlocking 2009) and T2 (after
unlocking 2012) was performed using Wilcoxon signed rank tests, as the data about medication
adherence and social functioning were of ordinal categorical variables, and the data about fami-
ly burden ratings were not normally distributed and did not meet the criteria of compound
symmetry. Chi-square tests were used to measure male/female and rural/urban differences in
terms of psychiatric diagnosis and duration of illness. The level of statistical significance was
defined a priori as a two-sided p-value of 0.05 or less. All calculations were performed with
SPSS version 13.0.

As 36 (14%) cases of the total sample dropped out of the study at T2, data from 230 (86%)
cases were used in the statistical analysis and related comparisons at T2. Based on our analysis
of demographic features, restraint history, and measures of mental health status, violent behav-
iors, and social functioning at both T0 and T1, there was no evidence of systematic bias intro-
duced by loss to follow-up of 36 patients.
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Results

Sample characteristics
A total of 266 subjects aged 17–78 (mean age 38.6 [SD 9.9]) were included in the study at Stage
One. As presented in Table 1, the “locked” population suffered from grave mental illnesses of
long duration, with 96% afflicted with schizophrenia. There were no male/female and rural/
urban differences in terms of psychiatric diagnosis or duration of illness (p>0.05).

Table 2 describes the restraint history of these patients before being unlocked (T0). Total
time of restraint varied from two weeks to 28 years, with 32% being locked multiple times. The
vast majority of families reported that the top two reasons for “locking” a mentally ill family

Table 1. Demographic and disease characteristics of 266 patients at the time of inclusion for Stage One study (T1).

Number (%)
Demographic

Age (years) �30 53 (20%)

>30–45 148 (56%)

>45–60 60 (23%)

>60 5 (2%)

Gender Male 182 (68%)

Female 84 (32%)

Residence Rural 213 (80%)

Urban 53 (20%)

Ethnicity Han 222 (83%)

Minority 44 (17%)

Education Primary school and under 102 (38%)

Junior high school 125 (47%)

Senior high school and above 39 (15%)

Marital status Single 167 (63%)

Married 53 (20%)

Divorced 33 (12%)

Widowed 11 (4%)

Remarried 2 (<1%)

Time between T0 and T1 (years) �1 96 (36%)

>1–2 88 (33%)

>2–3 47 (18%)

>3–4 30 (11%)

>4–5 5 (2%)

Disease Characteristics

ICD-10 diagnosis Schizophrenia 255 (96%)

Bipolar Disorder 4 (2%)

Mental Retardation with psychotic symptoms 4 (2%)

Schizophrenia-like Psychosis in Epilepsy 2 (<1%)

Schizoaffective Disorder 1 (<1%)

Duration of illness (years) �2 6 (2%)

>2–5 23 (9%)

>5–10 53 (20%)

>10–20 123 (46%)

>20–30 56 (21%)

>30 5 (2%)

doi:10.1371/journal.pone.0121425.t001
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member were financial problems associated with caring for the patient (96%) and serious diffi-
culties in finding capable caretakers (87%). Families also reported that patient violence trig-
gered the most recent restraint; 94% of patients exhibited serious violent behaviors, at level 3 or
above on the 686 Program’s violent behavior scale [19].

After being unlocked by the 686 Program, 233 patients (88%) were admitted to a psychiatric
hospital for professional treatment; 33 patients (12%) were immediately enrolled in “686” com-
munity outpatient programs. Upon discharge from psychiatric hospital, 91% of inpatients were
regarded by medical staff as improved and 9% as significantly improved; two (<1%) showed
no improvement.

Table 2. Restraint history before being freed by 686 Program (T0).

Number
(%)

Times of restraint 1 182 (68%)

2 39 (15%)

�3 45 (17%)

Cumulative length of restraint (years) �1 92 (35%)

>1–3 82 (31%)

>3–10 76 (29%)

>10 16 (6%)

Reasons for the latest restraint Financial difficulties 255 (96%)

No capable care-giver 231 (87%)

Loss of confidence in treatment 180 (68%)

Lack of knowledge of mental
illness

173 (65%)

Fear of being known by others 41 (15%)

Blind faith 33 (12%)

Other reasons 12 (5%)

Violent behavior related to initiating the latest
restraint

Level 1 3 (1%)

Level 2 12 (5%)

Level 3 55 (21%)

Level 4 144 (54%)

Level 5 52 (20%)

Modes of the latest restraint Isolated in a room in the house 203 (76%)

Iron chains used 99 (37%)

Rope used 58 (22%)

Isolated at a separate shed
outside

35 (13%)

Iron cage used 15 (6%)

Other forms 2 (<1%)

Length of the latest restraint (years) �1 127 (48%)

>1–3 58 (22%)

>3–10 67 (25%)

>10 14 (5%)

Injury or poor physical health due to restraint Yes 57 (21%)

No 209 (79%)

doi:10.1371/journal.pone.0121425.t002
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Changes in patient medication adherence and social functioning
Table 3 illustrates changes in patients as measured in Stage One (T0 and T1) and Stage Two
(T2) studies. Prior to unlocking, 82% of the patients were not receiving antipsychotic medica-
tion; 17% of the patients were receiving medications and used them intermittently; only one
patient showed good adherence to medication. All 266 patients were assessed to require anti-
psychotic medications at the time of unlocking.

Significant changes in medication adherence occurred after patients were unlocked and en-
tered into the “686” treatment program. Three quarters of patients were assessed as having
good adherence to medication treatment both at T1 and at T2. Social functioning in each of the
five categories also improved significantly, showing major changes from T0 to T1 (p<0.0001).
Although the proportion of patients with poor functioning increased slightly from T1 to T2
(p<0.05) except in “productive labor or work” category (p = 0.2452), most changes were sus-
tained through 2012, as indicated by the T0-T2 comparisons (p<0.0001).

Table 3. Changes in patient medication adherence and social functioning (T0, T1 and T2 comparison).

T0 T1 T2 T0-T1 test T0-T2 test T1-T2 test
(n = 266) (n = 266) (n = 230) (n = 266) (n = 230) (n = 230)

p-value p-value p-value

Medication Adherence

Good adherence 1 (<1%) 197 (74%) 175 (76%) <0.0001 <0.0001 0.2032

Uses antipsychotics intermittently 46 (17%) 59 (22%) 33 (14%)

Does not use medications 219 (82%) 10 (4%) 22 (10%)

Social Functioning

Daily life activities

Good 0 (0%) 64 (24%) 55 (24%) <0.0001 <0.0001 0.0065

Average 8 (3%) 182 (68%) 133 (58%)

Poor 258 (97%) 20 (8%) 42 (18%)

Housework

Good 0 (0%) 29 (11%) 33 (14%) <0.0001 <0.0001 0.0123

Average 6 (2%) 187 (70%) 124 (54%)

Poor 260 (98%) 50 (19%) 73 (32%)

Productive labor or work

Good 0 (0%) 15 (6%) 18 (8%) <0.0001 <0.0001 0.2452

Average 1 (<1%) 136 (51%) 100 (43%)

Poor 265 (>99%) 115 (43%) 112 (49%)

Learning ability

Good 0 (0%) 4 (2%) 6 (3%) <0.0001 <0.0001 0.003

Average 0 (0%) 138 (52%) 90 (39%)

Poor 266 (100%) 124 (47%) 134 (58%)

Interpersonal relationships

Good 0 (0%) 14 (5%) 8 (3%) <0.0001 <0.0001 <0.0001

Average 4 (2%) 151 (57%) 101 (44%)

Poor 262 (98%) 101 (38%) 121 (53%)

Data are number and % unless otherwise stated.

doi:10.1371/journal.pone.0121425.t003
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Changes in family burden ratings
As illustrated in Table 4, when comparing family members’ evaluations on how much they
were affected by the patients’mental illness, 2009 post-unlocking scores illustrated significant
improvement in caregivers’ experience with a reduction in rating scores on each of the mea-
sures of family burden from T0 to T1 (p<0.0001). Although measures of family burden except
stigma (p = 0.1089) increased slightly from T1 to T2 (p<0.0001), the improvement in five cate-
gories of family burden ratings were largely sustained as shown in the T0-T2 comparisons
(p<0.0001).

Relocking rate
By the time of the Stage Two study, 21 (8%) of the initial 266 individuals had an episode of “re-
locking” following the “686” intervening efforts. Poor adherence to treatment, including “uses
antipsychotics intermittently” and “does not use medications”, was found at T2 in 12 (57%)
cases who were relocked. Families noted the top two reasons for relocking to be similar to rea-
sons for initial locking: no capable care-giver was available and financial difficulties.

Discussion
This study reports findings of an implementation research project designed to measure the ef-
fectiveness of an “unlocking and treatment” intervention that was developed in the context of
China’s 686 Program [10]. Our analysis of cases of patients who had been unlocked, entered
into treatment, and returned to their homes—266 at baseline in 2009, and 230 in 2012—pro-
vides the first practice-based evidence for long-term benefits of an intervention approach that
is linked to a major mental health services reform.

Positive and sustainable impact of the intervention
The persons locked by family members in rural and urban China were primarily patients who
had lived with severe mental illness for many years, as a result of a functional failure of the tra-
ditional hospital-based mental health model. Less than 1% of the total sample were in regular
treatment. Unlocking patients and providing access to free hospital treatment and continuing
mental health care in the community were shown to have powerful and sustained benefits for
these patients. It is encouraging that the number of persons regularly taking medicines in-
creased from one person at the time of unlocking to three quarters in 2009 and in 2012,

Table 4. Changes in family burden ratings (T0, T1 and T2 comparison).

T0a T1 T2 T0-T1 test T0-T2 test T1-T2 test
(n = 266) (n = 266) (n = 230) (n = 266) (n = 230) (n = 230)

p-value p-value p-value

Stigma 8.4 (2.0) 4.3 (1.7) 4.6 (2.3) <0.0001 <0.0001 0.1042

Psychological pressures 8.9 (1.4) 4.5 (1.7) 5.3 (2.3) <0.0001 <0.0001 <0.0001

Economic burden 9.2 (1.2) 4.9 (2.1) 6.2 (2.6) <0.0001 <0.0001 <0.0001

Personal energy 8.9 (1.4) 4.6 (1.8) 5.5 (2.2) <0.0001 <0.0001 <0.0001

Interpersonal relationships 8.7 (1.7) 4.6 (2.0) 5.4 (2.4) <0.0001 <0.0001 <0.0001

Data are mean (SD). Family members were asked to rate their subjective experiences on analogue scales from 0 “no impact at all” to 10 “extremely

negative impact”. The higher the score the higher the family members experience family burden that was associated with patients’ mental illness.
aRatings concerning T0 were obtained by families’ retrospective reflections at 2009 Stage One study.

doi:10.1371/journal.pone.0121425.t004
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especially given that an epidemiological study suggests only 60% of persons with psychotic ill-
ness in China have ever sought specialized mental health care [4].

Besides the improved clinical outcome achieved, improved social functioning was shown to
hold not only through 2009 (T1) but through 2012 (T2), compared with the time the patients
were freed by the 686 Program (T0). Improved access to care and social functioning of patients
had direct benefits for the lives of families as well. Family caregivers described significant re-
ductions in feelings of stigma, psychological pressures, economic burden, loss of personal ener-
gy, and negative personal relationships at both T1 and T2.

We observed some decline in patient social functioning and increased family burden from
T1 to T2. This might be due to the habituation effect. Over the years after the “unlocking”, fam-
ilies became accustomed to the initial impact of the initiative on patients’ clinical condition,
and thereby their ratings were biased toward minimizing the initial improvement at T2. Other
possible explanations might be: 1) Patients received more intensive services during T0-T1, es-
pecially immediately after being enrolled in the “unlocking and treatment” intervention, than
during T1-T2; such services included inpatient care, assistance from the Disabled Federation
and the Civil Affairs Association, the “686” rehabilitation programs, etc. 2) Those were the
most vulnerable population in the community with the least societal resources. Therefore the
families had very limited ability to take care of the patients and cope with family burdens. It is
suggested that further efforts are needed to continue to support the long-term recovery of pa-
tients from severe mental illness and to improve the well being of the families.

Rights promotion: unlocking patients through scaling up mental health
care
Our study suggests that successful eradication of restraint practices can be achieved and sus-
tained by scaling up services to provide effective, accessible and affordable care for people living
with mental disorders [20–21]. The finding that more than 92% of those unlocked and entered
into continuous treatment by the 686 Program remained free of restraints by 2012 demon-
strates the feasibility of improving the human rights of persons with severe mental illness by
increasing access to mental health care in the community [22], even with limited societal re-
sources. Nevertheless, the failure to prevent relocking for 21 individuals suggests that con-
siderable room for improvement of our mental health care practice still exists. Continuous
and efficient treatment and strong social supports are warranted to prevent the recurrence of
restraints.

Persons with severe mental illness worldwide live in “zones of abandonment” [23]. In North
America, these include the streets, halfway houses, homeless shelters, and prisons. In countries
with very limited mental health resources, these are often homes of family members, where a
combination of lack of medical care, outbursts of violence inside the household or a tendency
to wander outside the house, stigma and embarrassment, and lack of ability of families to pro-
vide care lead to seclusion and restraints [24]. This phenomenon, which occurs throughout the
world [15–18,25–27], represents human rights violations of individuals with mental and psy-
chosocial disabilities [20]. To prevent patients with severe mental disorders from being pushed
to the margins of society, continuous development of accessible services in the community
should be guaranteed for the long run. Policies and laws should be well formulated to stimulate
advocacy and education campaigns, as well as establish and develop legal and oversight mecha-
nisms to prevent human rights violations [7,20].
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Limitations
Limitations of this study grow out of the fact that it was designed after the program was under-
way; it is not a prospective study with an experimental design. Family burden ratings at T0
were obtained by family care-givers’ retrospective reflections, which may introduce bias; these
findings should therefore be interpreted with caution given their subjective nature. However,
family care-givers, usually parents and spouse of the patients, had very clear memories con-
cerning the unique and painful experience of locking a mentally ill family member. We believe
that with limitations, the rating of family burden based on retrospective recall thus has impor-
tant validity. The sample of the study was 96% schizophrenia; this might make it difficult to
generalize findings to locked individuals with other serious mental illnesses.

At the time of this study, it was possible that one or more patients with severe mental disor-
ders remained locked and were not reached by the 686 Program during implementation in the
demonstration sites. The 686 Program was implemented according to the annual budget and
tasks allocated by the central government, and patients who were the most mentally ill and
lived in poverty were prioritized. The patients registered at the initial phase of the 686 Program
were 0.17% of the general population, and 0.2% of all those registered were found to be in re-
straints and therefore freed and treated by the Program. In a few cases, although the exact
number was not available, patients or families refused to be enrolled by 686 Program for some
concerns. Further efforts are warranted for the Program to cover the whole population of pa-
tients with severe mental disorders and provide effective mental health care for people in need.
With such efforts, it is hoped that those individuals who remain in restraints at home can be
fully identified, and “locking” of patients can be ultimately eliminated.

Conclusions
There is obviously much to be done in China to scale up the 686 Program for the whole nation
[28–29] and to improve quality of care. This will require substantially increased investment in
mental health services. However, the success of the program in maintaining the severely ill in-
dividuals in treatment over three to seven years, and the benefits of the intervention for those
who have lived for years with untreated psychosis and for their families, attests to the feasibility
and social value of the “686”model.

The Chinese “686”model can serve to inform similar efforts in other LMICs where restraint
of the patients continues [15–18,25–27]. Extending protection of human rights of persons
with severe mental illness and providing patients equitable access to effective care in the com-
munity remain enormous challenges in the least resourced countries [30–31]. Findings of this
study suggest that the Chinese model may be one of the important models for low-resource set-
tings. The 686 program demonstrates the feasibility of building model mental health programs
to scale up services [21,29], by using limited investment of central government to mobilize
administrative and societal resources, allocating funds from local government and lay organi-
zations, as well as by involving lay health care providers and non-health workers in the multi-
disciplinary mental health service team [5,32].

Acknowledgments
We thank the patients and the family members who participated in the study. We acknowledge
all “686” staff in China who contribute to implementing “unlocking and treatment” interven-
tion and providing mental health care to the patients.

Unlocking Patients with Mental Disorders

PLOS ONE | DOI:10.1371/journal.pone.0121425 April 7, 2015 12 / 14



Author Contributions
Conceived and designed the experiments: LG JL XMWNMHMXY. Performed the experi-
ments: LG JL XMWNMHMXY. Analyzed the data: LG XMWDC XW YWXYMJG. Wrote
the paper: LG JL XMWDC XWNMYW BG HM XYMJG.

References
1. Yang G, Wang Y, Zeng Y, Gao GF, Liang X, Zhou M, et al. (2013) Rapid health transition in China,

1990–2010: findings from the Global Burden of Disease Study 2010. Lancet 381(9882): 1987–2015.
doi: 10.1016/S0140-6736(13)61097-1 PMID: 23746901

2. Lund C, Tomlinson M, De Silva M, Fekadu A, Shidhaye R, Jordans M, et al. (2012) PRIME: a pro-
gramme to reduce the treatment gap for mental disorders in five low- and middle-income countries.
PLoS Med 9(12): e1001359. doi: 10.1371/journal.pmed.1001359 PMID: 23300387

3. Patel V, Thornicroft G (2009) Packages of care for mental, neurological, and substance use disorders
in low- and middle-income countries: PLoS Medicine Series. PLoS Med 6(10): e1000160. doi: 10.
1371/journal.pmed.1000160 PMID: 19806180

4. Phillips MR, Zhang J, Shi Q, Song Z, Ding Z, Pang S, et al. (2009) Prevalence, treatment, and associat-
ed disability of mental disorders in four provinces in China during 2001–05: an epidemiological survey.
Lancet 373(9680): 2041–2053. doi: 10.1016/S0140-6736(09)60660-7 PMID: 19524780

5. Liu J, Ma H, He YL, Xie B, Xu YF, Tang HY, et al. (2011) Mental health system in China: history, recent
service reform and future challenges. World Psychiatry 10(3): 210–216. PMID: 21991281

6. Chen HH, Phillips MR, Cheng H, Chen QQ, Chen XD, Fralick D, et al. (2012) Mental health law of the
People’s Republic of China (English translation with annotations). Shanghai Arch Psychiatry 24(6):
305–321. doi: 10.3969/j.issn.1002-0829.2012.06.001 PMID: 25324635

7. Xiang YT, Yu X, Ungvari GS, Lee EH, Chiu HF (2012) China's National Mental Health Law: a 26-year
work in progress. Lancet 379(9818): 780–782. doi: 10.1016/S0140-6736(11)61704-2 PMID: 22386014

8. Yu X, Liu J, Ma H (2010) Integrating mental health into primary care: the policy maker's perspective and
experience in China. International Psychiatry 7(1): 3–5.

9. Ma H (2012) Integration of hospital and community services–the ‘686 Project’–is a crucial component in
the reform of China’s mental health services. Shanghai Arch Psychiatry 24(3): 172–174. doi: 10.3969/j.
issn.1002-0829.2012.03.007 PMID: 25324622

10. Good BJ, Good MJD (2012) Significance of the 686 Program for China and for global mental health.
Shanghai Arch Psychiatry 24(3): 175–177. doi: 10.3969/j.issn.1002-0829.2012.03.008 PMID:
25324623

11. Mari J, Razzouk D, Thara R, Eaton J, Thornicroft G (2009) Packages of Care for Schizophrenia in Low-
and Middle-Income Countries. PLoS Med 6(10): e1000165. doi: 10.1371/journal.pmed.1000165
PMID: 19841735

12. Thara R, Padmavati R (2013) Community mental health care in South Asia. World Psychiatry 12: 176–
177. doi: 10.1002/wps.20042 PMID: 23737429

13. Sky (2013) Mentally iIl man caged for decade in China. Available: http://news.sky.com/story/1096145/
mentally-ill-man-caged-for-decade-in-china. Accessed 2013 Aug 2.

14. Kuntz K (2013) Lost in paradise: the chained-up mentally ill of Bali. Available: http://www.spiegel.de/
international/world/the-mentally-ill-in-indonesia-are-often-put-in-chains-and-locked-up-a-898983.html.
Accessed 2013 Aug 2.

15. Ndetei DM, Mbwayo AW (2010) Another side of African psychiatry in the 21st century—chaining as
containment. Afr J Psychiatry (Johannesbg) 13(1): 3–5. PMID: 20428595

16. Malik SB, Bokharey IZ (2001) Breaking the chains. Psychiatric Bulletin 25(7): 273–275.

17. Read UM, Adiibokah E, Nyame S (2009) Local suffering and the global discourse of mental health and
human rights: an ethnographic study of responses to mental illness in rural Ghana. Global Health 5:
13. doi: 10.1186/1744-8603-5-13 PMID: 19825191

18. Suryani LK, Lesmana CB, Tiliopoulos N (2011) Treating the untreated: applying a community-based,
culturally sensitive psychiatric intervention to confined and physically restrained mentally ill individuals
in Bali, Indonesia. Eur Arch Psychiatry Clin Neurosci 261 Suppl 2: S140–144. doi: 10.1007/s00406-
011-0238-y PMID: 21863345

19. Bureau of Disease Control and Prevention MoH, China (2012) Management and treatment guidelines
for psychosis (2012 version). Available: http://www.moh.gov.cn/jkj/s5888/201204/
16ebc49bfe504f979eb31070fc3ac5bf.shtml. Accessed 2012 April 20.

Unlocking Patients with Mental Disorders

PLOS ONE | DOI:10.1371/journal.pone.0121425 April 7, 2015 13 / 14

http://dx.doi.org/10.1016/S0140-6736(13)61097-1
http://www.ncbi.nlm.nih.gov/pubmed/23746901
http://dx.doi.org/10.1371/journal.pmed.1001359
http://www.ncbi.nlm.nih.gov/pubmed/23300387
http://dx.doi.org/10.1371/journal.pmed.1000160
http://dx.doi.org/10.1371/journal.pmed.1000160
http://www.ncbi.nlm.nih.gov/pubmed/19806180
http://dx.doi.org/10.1016/S0140-6736(09)60660-7
http://www.ncbi.nlm.nih.gov/pubmed/19524780
http://www.ncbi.nlm.nih.gov/pubmed/21991281
http://dx.doi.org/10.3969/j.issn.1002-0829.2012.06.001
http://www.ncbi.nlm.nih.gov/pubmed/25324635
http://dx.doi.org/10.1016/S0140-6736(11)61704-2
http://www.ncbi.nlm.nih.gov/pubmed/22386014
http://dx.doi.org/10.3969/j.issn.1002-0829.2012.03.007
http://dx.doi.org/10.3969/j.issn.1002-0829.2012.03.007
http://www.ncbi.nlm.nih.gov/pubmed/25324622
http://dx.doi.org/10.3969/j.issn.1002-0829.2012.03.008
http://www.ncbi.nlm.nih.gov/pubmed/25324623
http://dx.doi.org/10.1371/journal.pmed.1000165
http://www.ncbi.nlm.nih.gov/pubmed/19841735
http://dx.doi.org/10.1002/wps.20042
http://www.ncbi.nlm.nih.gov/pubmed/23737429
http://news.sky.com/story/1096145/mentally-ill-man-caged-for-decade-in-china
http://news.sky.com/story/1096145/mentally-ill-man-caged-for-decade-in-china
http://www.spiegel.de/international/world/the-mentally-ill-in-indonesia-are-often-put-in-chains-and-locked-up-a-898983.html
http://www.spiegel.de/international/world/the-mentally-ill-in-indonesia-are-often-put-in-chains-and-locked-up-a-898983.html
http://www.ncbi.nlm.nih.gov/pubmed/20428595
http://dx.doi.org/10.1186/1744-8603-5-13
http://www.ncbi.nlm.nih.gov/pubmed/19825191
http://dx.doi.org/10.1007/s00406-011-0238-y
http://dx.doi.org/10.1007/s00406-011-0238-y
http://www.ncbi.nlm.nih.gov/pubmed/21863345
http://www.moh.gov.cn/jkj/s5888/201204/16ebc49bfe504f979eb31070fc3ac5bf.shtml
http://www.moh.gov.cn/jkj/s5888/201204/16ebc49bfe504f979eb31070fc3ac5bf.shtml


20. Drew N, Funk M, Tang S, Lamichhane J, Chavez E, Katontoka S, et al. (2011) Human rights violations
of people with mental and psychosocial disabilities: an unresolved global crisis. Lancet 378(9803):
1664–1675. doi: 10.1016/S0140-6736(11)61458-X PMID: 22008426

21. Chisholm D, Flisher AJ, Lund C, Patel V, Saxena S, Thornicroft G, et al. (2007) Scale up services for
mental disorders: a call for action. Lancet 370(9594): 1241–1252. PMID: 17804059

22. Maj M (2008) TheWPA Action Plan 2008–2011. World Psychiatry 7: 129–130.

23. Biehl JG (2005) Vita–life in a zone of social abandonment. Berkeley: University of California Press.

24. Marrow J, Luhrmann TM (2012) The zone of social abandonment in cultural geography: on the street in
the United States, inside the family in India. Cult Med Psychiatry 36(3): 493–513. doi: 10.1007/s11013-
012-9266-y PMID: 22547245

25. Puteh I, Marthoenis M, Minas H (2011) Aceh Free Pasung: Releasing the mentally ill from physical re-
straint. Int J Ment Health Syst 5: 10. doi: 10.1186/1752-4458-5-10 PMID: 21569536

26. Kleinman A (2009) Global mental health: a failure of humanity. Lancet 374(9690): 603–604. PMID:
19708102

27. Padmavati R, Thara R, Corin E (2005) A qualitative study of religious practices by chronic mentally ill
and their caregivers in South India. Int J Soc Psychiatry 51(2): 139–149. PMID: 16048243

28. Thornicroft G, Alem A, Antunes Dos Santos R, Barley E, Drake RE, Gregorio G, et al. (2010) WPA guid-
ance on steps, obstacles and mistakes to avoid in the implementation of community mental health
care. World Psychiatry 9: 67–77. PMID: 20671888

29. Eaton J, McCay L, Semrau M, Chatterjee S, Baingana F, Araya R, et al. (2011) Scale up of services for
mental health in low-income and middle-income countries. Lancet 378(9802): 1592–1603. doi: 10.
1016/S0140-6736(11)60891-X PMID: 22008429

30. Saxena S, Thornicroft G, Knapp M, Whiteford H (2007) Resources for mental health: scarcity, inequity,
and inefficiency. Lancet 370: 878–889. PMID: 17804062

31. Saraceno B, van Ommeren M, Batniji R, Cohen A, Gureje O, Mahoney J, et al. (2007) Barriers to im-
provement of mental health services in low-income and middle-income countries. Lancet 370: 1164–
1174. PMID: 17804061

32. Patel V, Araya R, Chatterjee S, Chisholm D, Cohen A, De Silva M, et al. (2007) Treatment and preven-
tion of mental disorders in low-income and middle-income countries. Lancet 370(9591): 991–1005.
PMID: 17804058

Unlocking Patients with Mental Disorders

PLOS ONE | DOI:10.1371/journal.pone.0121425 April 7, 2015 14 / 14

http://dx.doi.org/10.1016/S0140-6736(11)61458-X
http://www.ncbi.nlm.nih.gov/pubmed/22008426
http://www.ncbi.nlm.nih.gov/pubmed/17804059
http://dx.doi.org/10.1007/s11013-012-9266-y
http://dx.doi.org/10.1007/s11013-012-9266-y
http://www.ncbi.nlm.nih.gov/pubmed/22547245
http://dx.doi.org/10.1186/1752-4458-5-10
http://www.ncbi.nlm.nih.gov/pubmed/21569536
http://www.ncbi.nlm.nih.gov/pubmed/19708102
http://www.ncbi.nlm.nih.gov/pubmed/16048243
http://www.ncbi.nlm.nih.gov/pubmed/20671888
http://dx.doi.org/10.1016/S0140-6736(11)60891-X
http://dx.doi.org/10.1016/S0140-6736(11)60891-X
http://www.ncbi.nlm.nih.gov/pubmed/22008429
http://www.ncbi.nlm.nih.gov/pubmed/17804062
http://www.ncbi.nlm.nih.gov/pubmed/17804061
http://www.ncbi.nlm.nih.gov/pubmed/17804058


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


