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ABSTRACT

Background This study investigates whether a recovery management intervention (RMI) can improve the utilization of community drug treatment

and wraparound services among heroin users in China and subsequently lead to positive recovery outcomes.

Methods Secondary analysis was conducted drawing data from a randomized controlled trial; 100 heroin users with no severe mental health

problems were recruited in two Shanghai districts (Hongkou and Yangpu) upon their release from compulsory rehabilitation facilities. A latent

variable modeling approach was utilized to test whether the RMI influences heroin users’ perceived motivation and readiness for treatment,

enhances treatment and wraparound service participation, and, in turn, predicts better recovery outcomes.

Results Enrollment in drug treatment and other social service utilization increased significantly as a result of RMI rather than an individual drug

user’s motivation and readiness for treatment. Increased service utilization thus led to more positive individual recovery outcomes. In addition to

this mediation effect through service utilization, the RMI also improved participants’ community recovery directly.

Conclusions Findings suggest that better drug treatment enrollment, community service utilization and recovery outcomes can be potentially

achieved among heroin users in China with carefully designed case management interventions.
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Background

China’s health burden has changed dramatically in the past two
decades. Among the new health challenges (e.g. poor food
quality and air pollution) the country had never encountered
until the 1990s, HIV/AIDS and substance abuse are two
leading causes of years of life lost and years lived with disability.1

The 2012 estimate of cumulative HIV-positive cases in
China was 780 000, including 154 000 AIDS cases and 28 000
AIDS-related deaths.2 Although national HIV prevalence is
low (0.058%), the number of annual new infections has been
alarmingly high (�50 000 cases per year) since 2007.
Although sexual transmission recently replaced injection drug
use (IDU) to become the largest contributor to annual new
HIV infections in China, IDU still accounts for a considerable
portion of those infections (18% in 2011). Moreover, the

HIV infection rate remains high among injection drug users
(.50%).2 The number of drug users registered with the
police in China was 1.5 million by the end of 2010.3 But the
total number of drug users is estimated to be .3.5 million.3

Among the drug users who were registered with the police in
2011, �1 million (70%) were heroin users.3 In addition, 50–
70% of the heroin users in China inject the drug.4

China used to address heroin addiction with a punitive
approach, sentencing drug users to compulsory rehabilitation
facilities. These police-run programs usually entail drug
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detoxification and labor work,5 and the relapse rate after
rehabilitation was reported to be .80% within a year.4 In
June 2008, ‘The Law against Drug Abuse and Illicit Drug
Trafficking’ came into effect in China, wherein the country
officially adopted community-based drug treatment and
recovery in addition to compulsory rehabilitation.6,7

China started testing harm reduction programs in 2004 to
prevent heroin use and HIV/AIDS8,9 because previous em-
pirical evidence had demonstrated positive associations
between community treatment utilization and drug users’ re-
covery.10 – 12 By the end of 2011, 738 methadone maintenance
treatment (MMT) clinics had been established nationwide,
serving cumulatively 344 000 heroin users and 140 100
current patients.2 Current MMT patients only account for
�15% of all registered drug users. In addition, recent evalu-
ation studies indicated a drop-out rate of 50–70% at 3
months after MMT enrollment.13,14 Low rates of enrollment
and high rates of drop out suggest that barriers may exist in
patients accessing and remaining in community drug treat-
ment in China.4

Parallel to the establishment of MMT, China has also scaled
up social work services to assist drug users with their recov-
ery.15 The planned social services for drug users include: coun-
seling, behavioral intervention, social support, family therapy,
social networking and community resources such as MMT
clinics, social security funds, employment services and general
health services.16 Those who work with drug users in commu-
nity recovery were among the earliest social work workforces

established in China.17 However, hardly any research has docu-
mented this latest development in China.

Empirical evidence in the USA has shown that case manage-
ment can facilitate drug offenders’ admission to community
drug treatment and other services18 and subsequently address
problems of substance abuse,12 employment19 and criminal-
ity.10 Previous research concluded that attitudinal factors such
as drug users’ treatment readiness and motivations are closely
associated with their treatment/service engagement.20 To
address the issue of community treatment underutilization and
improve recovery outcomes among Chinese heroin users, Hser
et al.21 adapted the Strengths-Based Case Management
Model18 into a recovery management intervention (RMI) to
implement in Shanghai, China. In that study, the RMI was
reported to improve utilization of MMT and enhance recovery
outcomes, as seen in higher employment rates and lower crim-
inal activities. However, the mechanisms between the RMI,
drug users’ attitudes toward treatment and services, their MMT
and wraparound service utilization and their recovery out-
comes remain unclear.

The purpose of this study is to apply the Andersen’s
Behavioral Model of Access to Care22,23 to investigate the
relationships between drug users’ attitudes toward service,
service use and recovery. Figure 1 summarizes the basic con-
cepts of the theoretical framework and our study hypotheses
derived from it. Andersen’s Model suggests that service util-
ization and health outcomes are determined by three dynam-
ics: predisposing factors (demographic characteristics such as
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Fig. 1 Andersen’s Behavioral Model of Access to Care and study hypotheses.
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age, gender, ethnicity, education, health knowledge and
beliefs), enabling factors (personal and community resources
such as income, health insurance, social support, available ser-
vices, provider-to-client ratio, etc.) and health needs (indivi-
dual’s evaluated health status such as diagnoses, stage, severity
and symptoms of illnesses). Our study hypothesizes that an
enabling factor (the RMI) will improve drug users’ health out-
comes (recovery indicators such as employment, drug use
and criminal activities) through the mediation effect of
enhanced predisposing characteristics (attitudes toward treat-
ment and services) and health service use (community-based
MMT and wraparound service utilization) among heroin
users are released from compulsory rehabilitation in China.

Methods

Secondary analyses were conducted with data from an inter-
vention study entitled ‘Reducing HIV/AIDS and Drug
Abuse among Heroin Addicts Released from Compulsory
Rehabilitation in China’. During 2009–10, 100 Shanghai heroin
users who met the DSM-IV criteria of heroin dependence, had
no severe mental health illness and were willing to enroll in
MMT upon release from compulsory rehabilitation, participated
in the intervention study. A computer-generated randomization
sheet was used to randomly assign participants to either a
Standard Care condition (n¼ 50) or an RMI condition (n¼
50). The RMI features intense social work contacts with drug
users and their family, weekly assessment of their strengths and
objectives, frequent urine testing and expedited referrals to
MMT and other community services (Appendix I). The RMI
lasted 12 weeks and was implemented by the Shanghai Zi-Qiang
Social Services in two Shanghai districts, Yangpu and Hongkou.
These two districts represent urban regions with high and low
resources, respectively. Yangpu has the highest incomes and
therefore a better community service infrastructure. Hongkou is
among the districts with low incomes and community resources.
Participants were surveyed at baseline and at 3 months; service
records from their social workers throughout the study period
were also collected. The intervention study and the secondary
data analysis received approval from the Institutional Review
Board at the University of California, Los Angeles.

Study measures

Group is a binary variable representing participants’ study con-
dition assignment.

Three likert (1–5) subscales were extracted from the Client
Evaluation of Self and Treatment20 to reflect participants’ treat-
ment readiness and motivation: (i) desire for help, (ii) treatment
readiness and (iii) pressure for treatment from family and others.

Service utilization was extracted from social worker service
records and captured by three variables: (i) number of assess-
ments, (ii) number of referrals and (iii) number of services/treatments
utilized.

Recovery success of the participants was indicated by summing
the three following variables from the service records into
one ordinal level variable (0 ¼ not successful, 1 ¼ somewhat
successful, 2 ¼ successful, 3 ¼ very successful): (i) arrest (not
arrested ¼ 1, arrested ¼ 0); (ii) urine result (negative ¼ 1, positive ¼
0); (iii) employment status (employed ¼ 1, unemployed ¼ 0).

Demographic information such as residential district, gender,
age, education, marital status, living arrangement, employment history
and drug-related problems such as arrest history, medical problem,
mental health problem, age of first use, years of use, injection drug
use and type of drug used were captured with the commonly used
Addiction Severity Index (ASI).24

Latent variable modeling

This study utilized a structural equation modeling (SEM) ap-
proach to investigate the relationships between drug users’
reported motivation and readiness for treatment services, their
utilization of these resources and their recovery outcomes.
SEM enables us to (i) test more complicated models, such as
models that involve both direct and indirect effects and (ii)
conduct analyses of both observed and unobserved variables
simultaneously.25 Figure 2 shows the path model representing
the hypothesized relationships. EQS6.2 was used to test the
model. A square represents a single observed variable and a
circle represents a latent factor that is indicated by multiple
observed variables. An arrow indicates the direction of the
hypothesized relationship. A standard path coefficient was esti-
mated for each path in the model: the higher the coefficient,
the larger the association. Maximum likelihood methods with a
robust correction (Method ¼ML, ROBUST)26 were used to
estimate every path using P , 0.05 as the criterion. The good-
ness of fit of the model was evaluated with the fit indexes, in-
cluding Bentler–Bonett non-normed fit index and the
comparative fit index: 0.95 or higher is considered a good fit.

Results

Baseline characteristics

As reported by Hser et al.,21 the RMI and the standard care
condition showed no statistically significant differences at
intake in terms of demographic characteristics, including
gender ratio, mean age, average years of education, marital
status, living conditions after release and past employment
history. This study took participants’ residential district into
consideration and included the variable in the path model as a
covariate. Although there were equal numbers of participants
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in the experimental and the control groups within each
participating residential district, Yangpu had almost twice as
many total participants as Hongkou, suggesting differences in
service capacity and infrastructure.

Participants also did not show meaningful differences in any
of the seven ASI subareas, including alcohol, drug, employ-
ment, family, legal, medical and psychiatric needs.21 To look
more thoroughly for potential confounders regarding partici-
pants’ drug-use severity and other related problems, this study
explored several representative ASI items (Table 1). The two
study conditions did not show any significant difference on
these items at baseline. Age of first drug use was 27.9 (SD ¼
7.5), average years of drug use was 10.6 (SD ¼ 9.1) and �7%
injected drugs within 30 days before their last arrest. Opiates are
the primary drug of choice for the participants (73.7%); 9% of
them indicated usage of methamphetamine within 1 month
before their last arrest and methadone usage was 6%. The ma-
jority (93.7%) had past substance abuse treatment experiences.
In terms of drug-related problems, 34% of the participants had
been arrested in the past for reasons other than drug offenses,
13.1% reported medical problems 30 days before the baseline
survey and 33% experienced mental health problems in the
same period.

Table 1 Drug use severity and other related issues at intake, by group

Experiment

(n ¼ 50)

Control

(n ¼ 50)

Total

(n ¼ 100)

Arrest history (other than

drug offense), %

32 36 34

Medical problems,

past 30 days, %

10 16.3 13.1

Mental health problems,

past 30 days, %

40 26 33

Drug use history

Age of first use (SD) 28 (8.1) 27.8 (7.0) 27.9 (7.5)

Years of use (SD) 10.5 (8.6) 10.7 (9.7) 10.6 (9.1)

Injection in past

30 days, %

8.3 6 7.1

Drug use, past 30 days, %

Heroin/opiates 72 75.5 73.7

Methadone 6 6 6

Methamphetamine 10 8 9

Sedatives 0 4 2

Other 4 4 4

Ever had alcohol/drug

treatment, %

93.6 93.8 93.7

0.93*

0.21*

0.12

District

Service utilization

Assessment

Desire for
help

Treatment
readiness

Pressure for
treatment

Referral Completed

Motivation & Readiness

Recovery success

RMI

0.89 0.70

0.07

0.82
0.85 0.89

0.91

1.31*

0.92*

Fig. 2 Effect of the RMI on drug user’s service utilization and community recovery.
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Treatment readiness and motivation

The RMI group showed slight increases over 3 months in all
three subscales of the treatment motivation and readiness
scale extracted from the Client Evaluation of Self and
Treatment21 assessment: desire for help (25.7–26.2), treatment
readiness (30.5–30.9) and pressure for treatment (30.9–31.5).
At the same time, their standard care group counterparts’
desire for help declined (25.4–25.2) as did pressure for treat-
ment (31.5–30.7) over the same period. None of the changes
were statistically significant (Table 2).

Service utilization and recovery success

As seen in Table 3, on average, participants in the RMI group
received a significantly higher number of assessment services
from their social workers regarding employment needs (3.6
versus 0.1), employment skills (2.1 versus 0), financial needs
(2.8 versus 1.2), housing needs (0.5 versus 0.1), health needs
(2.0 versus 0.5), MMT needs (1.6 versus 0.1) and family and
friends relationship needs (4.3 versus 0.5). However, few refer-
rals, less than an average of one referral in most areas, were
made to community resources that could meet participants’
needs in the listed areas. The only statistical difference was
found in referrals made to employment opportunities (0.4
versus 0.2). The RMI group also did not differ significantly
from the control group in their actual utilization of financial,
medical, housing and settlement resources in the community,
but showed a marginal difference in enrollment in the commu-
nity MMT programs (8% versus 0, P ¼ 0.06). The RMI parti-
cipants showed a better average score on the composite
recovery success variable than participants in standard care (2.2
versus 1.8, P , 0.01).

Path model

As shown in Figure 2, the RMI did not show significant impact
on participants’ changes over time in motivation and readiness
to participate in treatment/services. This attitudinal factor was
also not related to clients’ actual treatment and service utilization.
Participants’ residential district, on the other hand, was found to

be strongly associated with their treatment and wraparound
service utilization (standardized path coefficient¼ 0.21, P ,

0.05). Controlling for the effect of residential district, the RMI
still showed a strong effect on participants’ service utilization
(standardized path coefficient¼ 0.93, P , 0.05). More service
and treatment utilization then led to significantly better recovery
success in the RMI group (standardized path coefficient ¼ 1.31,
P , 0.05). In addition to this mediated process, the RMI also
showed a direct effect on participants’ recovery success (standar-
dized path coefficient¼ 0.92, P , 0.05). The goodness-of-fit
indexes are satisfactory (CFI ¼ 0.96 and the Bentler–Bonett
non-normed fit index¼ 0.94, as our analyses detected data
non-normality).27

Conclusions

Main findings of this study

The RMI was able to increase drug users’ service utilization
(i.e. MMT and other wraparound services) in the community,
and then subsequently led to greater recovery success (i.e. par-
ticipants were less likely to be arrested, less likely to relapse
and more likely to be employed). The RMI was also found to
directly improve drug users’ recovery. The intervention did
not improve participants’ attitudes toward treatment and
services.

What is already known on this topic

According to Andersen’s Behavioral Model of Access to
Care,22,23 an enabling factor in the community will increase
clients’ access to care, and therefore improve their health out-
comes. Past empirical research shows that clients’ self-rated atti-
tudes toward treatment and service serve as proxies of their
actual engagement in treatment and services and changes during
recovery and recovery outcomes.20 Previous evidence also
demonstrates that strengths-based case management is effective
in improving clients’ treatment and wraparound service utiliza-
tion.18 Employment status, drug use and involvement in crim-
inal activities are recovery outcomes often found to be positively

Table 2 Client attitudes toward treatment and services at intake and 3-month follow-up, by group

Baseline (n ¼ 100) 3-month FU (n ¼ 94)

Experiment (n ¼ 50) Control (n ¼ 50) Experiment (n ¼ 48) Control (n ¼ 46)

Treatment motivation and readiness (10–50)

Desire for help, mean (SD) 25.7 (5.5) 25.4 (4.3) 26.2 (5.4) 25.2 (5.2)

Treatment readiness, mean (SD) 30.5 (4.2) 29.4 (4.5) 30.9 (4.5) 30.0 (5.2)

Pressure for treatment, mean (SD) 30.9 (5.2) 31.5 (4.5) 31.5 (6.9) 30.7 (6.3)
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associated with intense case management and enhanced service
utilization.10,12,19

What this study adds

Key findings from the path analysis were in accordance with
the Andersen’s Behavioral Model of Access to Care and em-
pirical research about the effect of case management on
access to care and health outcomes, but did not support the
association between clients’ attitudes toward treatment ser-
vices and their actual usage. One interesting finding is that the
RMI had a direct effect on participants’ recovery success. We
speculate that intense social work contacts, including frequent
urine testing, would have served as a strong deterrent to illicit
drug use and other criminal activities. Frequent communica-
tions also might have increased social workers’ understanding
of clients’ recovery needs and clients’ exposures to available
services and resources.

For example, we found a marginal effect of the RMI on
MMT enrollment. The most important criterion for MMT

referral is the detection of relapse to drugs. Approximately
8% of the participants from both study conditions relapsed at
3 months, but only the RMI participants were enrolled in
MMT. Significant effects of the RMI were found in seven out
of eight needs assessment areas (all except settlement needs).
We also found a significant difference across groups in refer-
rals made to employment opportunities and participants’ em-
ployment rates at 3 months, which had been identified as the
most important milestone in drug users’ recovery.21 Future
endeavors are needed to confirm what components of the
intervention caused this direct effect on drug users in recov-
ery so that we can strengthen these components and add
them to routine social work practice in China.

Possible explanations for the non-significant difference in
MMT enrollment is that the urine positive rate was still low at
3 months for most drug users in recovery and the limited
sample size did not have enough power to detect the real dif-
ference. The current routine with drug users is to provide
settlement services that are standardized for all drug users

Table 3 Service utilization and recovery success at 3?months, by group

Experiment (n ¼ 48) Control (n ¼ 46) Total (n ¼ 94)

Needs assessment, average # (SD)

Employment needs
a

3.6 (3.2) 0.1 (0.2) 1.9 (2.9)

Employment skills
a

2.1 (2.4) 0 (0.2) 1.1 (2.0)

Financial needs
a

2.8 (1.9) 1.2 (0.4) 2.0 (1.6)

Relationship needs
a

4.3 (2.4) 0.5 (1.0) 2.4 (2.7)

Housing needsb 0.5 (0.8) 0.1 (0.2) 0.3 (0.6)

Health needs
a

2.0 (1.9) 0.5 (0.5) 1.3 (1.6)

Settlement needs 0.7 (0.7) 0.5 (0.5) 0.6 (0.6)

MMT needs
a

1.6 (1.9) 0.1 (0.3) 0.9 (1.5)

Referrals made to, average # (SD)

Employment opportunities
c

0.4 (0.7) 0.2 (0.4) 0.3 (0.6)

Employment skills training 0.1 (0.3) 0 (0) 0 (0.3)

Social security services 1.1 (0.8) 0.8 (0.8) 1.0 (0.8)

Housing services 0.1 (0.3) 0.1 (0.3) 0.1 (0.3)

Health services 0.6 (0.5) 0.5 (0.5) 0.6 (0.5)

Settlement services 0.5 (0.5) 0.5 (0.5) 0.6 (0.5)

MMTservices 0.2 (0.6) 0 (0) 0.1 (0.4)

Services successfully completed, %

Social security 81.3 80.4 80.9

Housing 10.4 6.5 8.5

Medical 43.8 50 46.8

Settlement 45.8 52.2 48.9

MMT 8.3 0 4.3

Recovery success, # (SD)b 2.2 (0.7) 1.8 (0.6) 2.0 (0.7)

aSignificant main effect of group (P , 0.001).
bSignificant main effect of group (P , 0.01).
cSignificant main effect of group (P , 0.05).
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returning from compulsory rehabilitation; this includes stand-
ard filing procedures in the community to obtain regular resi-
dent IDs, employment IDs and basic welfare.28 This may
explain why .80% of the participants received social security
assistance in both study conditions. The reason why increased
needs assessment did not translate to more referrals and
service use may lie in the lack of relevant resources in the
community.

For example, there were no referrals made to services that
could help with participants’ relationship needs simply
because there were no such services available. Since social
work and drug users’ community recovery are both new in
China, there may not be many community-based resources
that social workers can access. There could also be a lack of
coordination between social work agencies and other commu-
nity sectors. More research is needed to investigate how to
make more community resources available to drug users and
how to improve current referral and follow-up mechanisms to
enable better access to community resources.

The significant impact of residential district on participants’
treatment and service utilization suggested regional differ-
ences. Besides the differences in economies, infrastructures
and community resources, differences may lie in the two dis-
tricts’ social work workforce professionalism, such as the
training background of social workers and the ratio of partici-
pants to social workers. Since social work is a fairly new field
in China, future research will inevitably need to include
explorations of regional differences as well as how the social
work workforce develops regionally.

Limitations and implications

The sample size was 100, rendering small-to-medium power
in the context of multivariate modeling. Some of the scales
were being used for the first time in China and had not been
validated with the Chinese drug-using population. Some
measurement errors may exist. A 3-month follow-up period
was relatively short for monitoring recovery outcomes.
Regional variation in China is large, and this study focused
only on Shanghai. Therefore, results may lack generalizability
and transferability to other localities.

Despite these limitations, this study provides evidence that
well-designed case management models such as the RMI
have the potential to improve utilization of community drug
treatment and other wraparound services, and increase drug
recovery success among opiate-dependent individuals in
China or other countries that are facing the same challenge of
moving from the outdated punitive approach to a community
recovery orientation.
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Appendix I

RMI intervention procedures

Besides the Zi-Qiang standard procedures (i.e. monthly
contacts, urine tests every 2 months and brief planning ses-
sions after release) with drug users in community recovery,
the RMI participants received the following additional
procedures:

(i) Case conferences were organized by the social worker staff,
involving participants and their family members (if any),
immediately after release from rehabilitation. Participants
and their family laid out the blueprint for their community
recovery goals based on a ‘strengths assessment’ that social
workers conducted.

(ii) Social workers contacted the RMI participants weekly
for 12 weeks and conducted follow-up assessments on
their strengths and objectives.

(iii) At each contact, a urine sample was collected from the
RMI participants on-site to test for opiates. If positive,
social worker staff immediately provided referrals to
MMT.

(iv) Social workers were provided with a list of available
community resources to promptly refer clients to rele-
vant wraparound services based on their weekly review
of the RMI clients’ strengths and objectives.
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