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Summary

This study examined the re-entry characteristics and related predictors among HIV-
infected methadone maintenance treatment (MMT) clients in Guangdong, China. Data
on HIV-infected MMT clients was obtained from the clinic MMT registration system in
Guangdong. Of the 653 participants, only 9.0% remained in the MMT program until the
end of the study. For the drop-outs, 70.0% returned to MMT at least once by the end of the
study. Re-entry was independently associated with marital status (OR, ., marriea = 2-24, 95%
CI: 1.02-4.93; OR,,,vica currenty = 2-34, 95% CI: 1.05-5.22), being unemployed (OR = 1.92, 95%
CI: 1.12-3.27), lower positive percentages of urine tests (OR_,., = 4.08, 95% CI: 2.21-7.54;
OR 0,500 = 2.52, 95% CI: 1.39-4.56), higher maintenance doses (OR = 3.78, 95% CI: 2.21-
7.54) and poorer MMT attendance percentages (OR.,,,, = 282.02, 95% CI: 62.75-1268.11;
OR,490, = 20.75, 95% CI: 10.52-40.93; OR;( 590, = 6.07, 95% CI: 3.44-10.73). A higher re-
entry frequency was independently associated with lower education level (OR;, o high schoot =
0.49, 95% CI: 0.26-0.93), average drug use times less than twice (OR = 0.64, 95% CI: 0.41-
1.00), lower positive percentages of urine tests (OR = 0.39, 95% CI: 0.22-0.70) and poorer
percentages of MMT attendance (OR.,,., = 7.24, 95% CI: 2.99-17.55; OR,_490, = 14.30, 95%
CI: 5.94-34.42; OR;y_5y,, = 6.15, 95% CI: 2.55-14.85). Re-entry and repeated re-entry were
prevalent among HIV-infected MMT clients in Guangdong, underscoring the urgent needs
of tailored interventions and health education programs for this population.
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1. Introduction

Opioid dependence is a worldwide health problem that
leads to enormous economic, personal and public health
consequences (/). The World Health Organization
(WHO) statistics show that an estimated 69,000 people
die from opioid overdose each year; an estimated 15
million people suffer from opioid dependence, yet only
10% of them are receiving effective treatments (2).
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Methadone is a safe, low-cost, convenient and effective
substitute treatment drug for opioid dependence
(3). Decades of experience have demonstrated that
methadone maintenance treatment (MMT) is currently
the most effective intervention measure for controlling
opioid use and its related HIV transmission among
opioid users (4-6). Meanwhile, MMT could improve
stability for society (7) and help drug users recover
their physical and social functions (8-10).

China has the largest number of intravenous drug
users (IDUs) in the world (/7), and it is well recognized
that the national epidemic of HIV originated and
spread rapidly in this group by sharing needles (/7). In
response, the Chinese government introduced MMT
in 2004 to control the rapid spread of both heroin use
and HIV transmission (/2,13). From 2006, MMT was
quickly expanded from its original 8 clinics in 2004 to
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767 clinics covering 28 Chinese provinces as of April
2015 (14,15). In the past decade, MMT has effectively
reduced heroin use (/4,16,17) and curbed the spread of
HIV/AIDS among heroin addicts (/7-19). According
to official statistics, HIV incidence among clients has
decreased from 0.95% in 2006 to 0.12% in 2014 since
the implementation of the MMT program (/5). As
estimated, 15,000 new HIV infections among opioid
addicts were prevented; consumption of heroin was
reduced by 100 tons; and 65 billion Yuan (RMB) in
heroin trade were avoided (15).

Nonetheless, MMT in China faces many challenges,
such as low coverage (/4) and high drop-out rates (20).
So far, retention has proven to be a valuable indicator
of MMT effectiveness (27). High drop-out means
many clients terminated the treatment before obtaining
therapeutic benefits. However, repeated drop-out and
re-entry remains prevalent among clients in MMT
programs, often for multiple episodes (22,23). With
the expansion of the MMT program and the increase
of treatment accessibility, this phenomenon appears to
have increased (23). HIV-infected drug users have been
regarded as a “dual risk" subgroup (24). They transmit
HIV via either sharing needles or having unprotected
sex with partners. A study has demonstrated that MMT
not only decreased the frequency of drug use but also
improved the health-related quality of life among HIV-
infected opioid addicts (25). Therefore, it becomes
particularly important to strengthen MMT retention in
this subgroup. Given that there are limited resources
for drug treatment programs in China, it is imperative
to know the re-entry characteristics of HIV-infected
attendees to maximize the impact of MMT and tailor
it to effectively target the population. Therefore, we
used the data from 14 clinics in Guangdong to evaluate
the re-entry and correlates among HIV-infected MMT
clients.

2. Materials and Methods
2.1. Ethics approval

This study was approved by the Institutional Review
Board (IRB) of the School of Public Health of Sun Yat-
sen University, Guangzhou, China (No: 2013-26).

2.2. Study site and participants

Fourteen MMT clinics located in 9 cities of Guangdong
Province were chosen as the study site for this study.
From July 2006 to December 2013, all registered HIV-
infected MMT clients in the unified MMT management
system who met the Chinese Classification of Mental
Disorders version 3 criteria for opioid dependence (26),
were 18 years old or above, tested to be HIV-infected and
able to provide written informed consent were included
in this study.

2.3. Study procedure

At admission, a structured interview was developed
to assess demographic characteristics, drug use
history and sexual activity history. An interview was
conducted by local clinic staff that had been trained in
administration of the interview schedule. In China, to
help insure security, clients were asked to attend the
clinic daily once they have been enrolled in the program
to take their methadone doses under the supervision
of clinic staff, and the data on doses and date were
routinely collected and stored in the national unified
MMT management system. Urine morphine tests were
performed on a random day each month. Participants
were provided with no incentives.

In China, each client has a unique MMT ID based
on personal ID regardless of the re-entry times. The
study period was defined as the duration between the
first and the last methadone uptake date.

2.4. Measures
2.4.1. Methadone maintenance doses and attendance

The average daily maintenance dose during the study
period was calculated according to the following
formula:

The average daily maintenance dose = total intake
doses/total number of days taking methadone.
The percentage of MMT attendance during the study
period was calculated according to the following
formula:

The percentage of MMT attendance = (total actual
number of days taking methadone/total expected
number of days taking methadone) x100%.

2.4.2. Positive percentages of urine morphine tests

The percentage of urine morphine tests during the
study period was calculated according to the following
formula:

The percentage of urine morphine tests = (total
number of positive urine morphine test results/total
number of testing times) x100%.

According to the positive percentage distribution, it
was classified as < 40%, 40-80% and > 80%.

2.4.3. Re-entry during the study period

In this study, "drop-out" was defined as a participant
failing to continue MMT for 14 consecutive days
(21,22), and the drop-outs included "loss-to-follow-
up" and "re-entry". Those drop-outs who did not return
by the end of the study were classified into the "loss-
to-follow-up" group, while those who returned at least
once by the end of the study were classified into the
"re-entry" group.
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For the "re-entry" group, the re-entry frequency
was calculated based on the returned times over the
study period, and it was classified as low (< once/year),
moderate (1-2 times/year) and frequent (> twice/year)
based on the distribution.

2.4.4. HIV and urine morphine tests

Anti-HIV antibody was screened using an enzyme-
linked immunosorbent assay (ELISA) technique
(Beijing BGI-GBI BiotechCo., Ltd, Beijing, China).
Any samples that screened HIV positive were
confirmed using a Western blot assay (Abbott, MP
Biomedicals, LLC, Singapore) by the local CDC
(Centers for Disease Control).

Urine morphine was screened using a Morphine
Diagnostic Kit (Colloidal Gold) technique (ABON
Biopharm Co., Ltd, Hangzhou, China).

2.5. Statistical analysis

All analyses were performed in SPSS version 17.0
for Windows (SPSS Inc., Chicago). Categorical
variables were presented with percentages. Binary
logistic regression analyses (including univariate and
multivariate analyses) were performed to explore
correlates of re-entry; and multivariate ordinal logistic
regression analysis was conducted to explore correlates
of higher frequency of re-entry. The criterion for
statistical significance was p < 0.05.

3. Results
3.1. Study participants and demographic characteristics

Totally, there were 805 registered HIV-infected MMT
clients between Jul. 2006 and Dec. 2013 in the unified
MMT management system. Among them, 81.1% (653
of 805) were eligible for this study.

Among the 653 participants, 22.1% were older than
40; 93.4% were males; 99.1% were ethnic Han, 53.1%
were never married; 63.4% had received junior high
school education; 64.2% were unemployed; only 23.7%
had a harmonious family relationship; and 61.7% relied
on their family or friends (Table 1).

3.2. Multiple sex partners at baseline

Among all participants, 17.3% had had sexual activity
with multiple sex partners (Table 1).

3.3. Heroin use

Table 1 presents detailed information about opioid
use at baseline among the study participants. Among
the participants, only 21.4% had used drugs less than
10 years; 64.8% participants used drugs on average at

least 3 times per day; 97.7% abused heroin, and 98.6%
abused drugs by injection. Among the IDUs, 58.7%
shared intravenous needles to inject drugs. Only 12.4%
reported never meeting drug users.

As Table 1 summarizes, the positive percentage of
urine morphine results that < 0%, 40-80% and > 80%
were 29.0%, 32.6% and 38.4% respectively during the
study period.

3.4. Average maintenance dose and attendance

Of the participants, only 39.4% received doses of more
than 60 mg/day. Also, 20.1% participants' attendance
rates were less than 20%, and only 35.8% over 80%
(Table 1).

3.5. Re-entry during the study period

Only 9.0% (59 of 653) participants remained in the
MMT during the study period. For the 594 drop-outs,
70.0% (416 of 594) returned to MMT at least once by
the end of the study (Table 1). Of the 416 participants
who experienced re-entries, the re-entry frequencies of
<1, 1- and 2- times/year were 51.9%, 22.6% and 9.4%
respectively; and 5.3% returned to MMT > 5 times/
year (Table 2). The distribution of re-entry frequency at
different entry years and institutions are listed in Table 3.

After controlling for potential confounding variables,
multivariate binary logistic regression analysis indicated
that re-entry was independently associated with marital
status, being unemployed, lower positive proportion
of urine tests, higher maintenance doses and poorer
percentages of MMT attendance (Table 4).

Multivariate ordinal logistic regression analysis
indicated that after controlling for potential confounding
variables among the re-entries, a higher re-entry
frequency was independently associated with lower
education level, average drug use times less than twice,
lower positive proportion of urine tests and poorer MMT
attendance percentages (Table 5).

4. Discussion

Although MMT re-entry of general clients has
previously been reported in China (22), to our
knowledge, this is the first study to reveal the re-entry
and re-entry frequency characteristics among HIV-
infected MMT clients. In the present analyses, we
observed a high re-entry rate (70.0%) among HIV-
infected drug users, which was similar to that (two-
thirds) reported by Bell and colleagues (23). However,
this was lower than the rate of 81.2% in whole MMT
clients in our previous study (22). This may be due to the
fact that the HIV-infected clients (1) have much higher
mortality than general clients (27); and (2) have higher
continued heroin use rate than general clients (according
to our previous studies, the rates were 75% for all clients
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Table 1. Characteristics of the participants

Retain (n=59)  Re-entry (1 =416)  Non-re-entry (n =178 ) Total (n = 653)

Characteristics No. (%) No. (%) No. (%) No. (%)
Age (years)

<30 8(13.6) 83 (20.0) 24 (13.5) 115 (17.6)

31-35 13 (22.0) 127 (30.5) 53(29.8) 193 (29.6)

36-40 15(25.4) 133 (32.0) 53(29.8) 201 (30.8)

>41 23 (39.0) 73 (17.5) 48 (27.0) 144 (22.1)
Gender

Male 54 (91.5) 388(93.3) 168 (94.4) 610 (93.4)

Female 5(8.5) 28 (6.7) 10 (5.6) 43 (6.6)
Ethnic

Han 59 (100.0) 412 (99.0) 176 (98.9) 647 (99.1)

Others 0(0) 4(1.0) 2 (1.1) 6(0.9)
Marital Status

Single 32(54.2) 230 (55.3) 85 (47.8) 347 (53.1)

Married Currently 18 (30.5) 146 (35.1) 67 (37.6) 231 (35.4)

Others 9(15.3) 40 (9.6) 26 (14.6) 75 (11.5)
Education Level

Elementary or lower 11 (18.6) 110 (26.4) 49 (27.5) 170 (26.0)

Junior high school 39 (66.1) 261 (62.7) 114 (64.0) 414 (63.4)

Senior high school or higher 9(15.3) 45 (10.8) 15(8.4) 69 (10.6)
Employed Status at Baseline

Unemployed 39 (66.1) 273 (65.6) 107 (60.1) 419 (64.2)

Employed 20(33.9) 143 (34.4) 71(39.9) 234 (35.8)
Family Relationship at Baseline

Harmonious 12 (20.3) 94 (22.6) 49 (27.5) 155 (23.7)

Inharmonious 47 (79.7) 322(77.4) 129 (72.5) 498 (76.3)
Mainly Financial Sources at Baseline

Family and Friends 35(59.3) 263 (63.2) 105 (59.0) 403 (61.7)

Others 24 (40.7) 153 (36.8) 73 (41.0) 250 (38.3)
Duration of Drug Abuse (years)

<10 9(15.3) 88 (21.2) 43 (24.2) 140 (21.4)

11-15 21(35.6) 179 (43.0) 68 (38.2) 268 (41.0)

>16 29 (49.2) 149 (35.8) 67 (37.6) 245 (37.5)
Type of Drug Use at Baseline

Heroin 57 (96.6) 408 (98.1) 173 (97.2) 638 (97.7)

Others 2(34) 8(1.9) 5(2.8) 15(2.3)
Drug administration method at Baseline

Inhaled only 2(3.4) 18 (4.3) 15(8.4) 35(5.4)

Injected only 54 (91.5) 387(93.0) 159 (89.3) 600 (91.9)

Mixed (injected and inhaled) 3(5.1) 11 (2.6) 4(2.2) 18 (2.8)
Injected Drugs at Baseline

Yes 58(98.3) 413 (99.3) 173 (97.2) 644 (98.6)

No 1(1.7) 3(0.7) 5(2.8) 9(1.4)
Shared Needles to Inject Drugs at Baseline

Yes 29 (50.0) 248 (60.0) 101 (58.4) 378 (58.7)

No 29 (50.0) 165 (40.0) 72 (41.6) 266 (41.3)
Average Times of Drug Use per Day at Baseline

<2 15 (25.4) 154 (37.0) 61 (34.3) 230 (35.2)

>3 44 (74.6) 262 (63.0) 117 (65.7) 423 (64.8)
Frequency of Meeting with Peer Users at Baseline

none 14 (23.7) 46 (11.1) 21 (11.8) 81 (12.4)

1-4/month 11 (18.6) 100 (24.0) 51(28.7) 162 (24.8)

1-6/week 20(33.9) 100 (24.0) 47 (26.4) 167 (25.6)

> 1/day 14 (23.7) 170 (40.9) 59 (33.1) 243 (37.2)
Multiple Sex Partners at Baseline

Yes 5(8.5) 79 (19.0) 29 (16.3) 113 (17.3)

No 54 (91.5) 337 (81.0) 149 (83.7) 540 (82.7)
Positive Proportion of Urine Tests* (%)

<40 32(58.2) 111 (27.1) 40 (23.8) 183 (29.0)

40-80 13 (23.6) 146 (35.7) 47 (28.0) 206 (32.6)

>80 10 (18.2) 152 (37.2) 81 (48.2) 243 (38.4)
Average Maintenance Dose (ml/day)

>60 37 (62.7) 176 (42.3) 44 (24.7) 257 (39.4)

<60 22 (37.3) 240 (57.7) 134 (75.3) 396 (60.6)
Percentages of MMT Attendance (%)

<20 0(0) 129 (31.0) 2 (1.1) 131 (20.1)

20- 0(0) 121 (29.1) 20 (11.2) 141 (21.6)

50- 5(8.5) 101 (24.3) 41 (23.0) 147 (22.5)

>80% 54 (91.5) 65 (15.6) 115 (64.6) 234 (35.8)

*: 21 participants had no urine test results.
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Table 2. Re-entry frequency among the re-entries during study period (n = 416)

Frequency (times/year) Number (n) Percentage (%)

<1 216 51.9

1- 94 22.6

2- 39 9.4

3- 28 6.7

4- 17 4.1

>5 22 53

Table 3. Re-entry frequency at the different entrant year and institution (n = 416)

Variables <1(n=216) 1-(n=94) 2-(n=39) 3-(n=28) 4-(n=17) >5(m=22) Total (n=416)
No. (%)* No. (%)* No. (%)* No. (%)* No. (%)* No. (%)* No. (%)°

Year

2006 31 (64.6) 14 (29.2) 2(4.2) 0(0) 12.1) 0(0) 48 (11.5)

2007 64 (65.3) 16 (16.3) 10 (10.2) 33.1) 1(1.0) 4(4.1) 98 (23.6)

2008 44 (53.7) 19 (23.2) 6(7.3) 7(8.) 2(2.4) 4 (4.9) 82 (19.7)

2009 29 (54.7) 11 (20.8) 4(7.5) 4(7.5) 2(3.8) 3(5.7) 53 (12.7)

2010 11 (34.4) 11 (34.4) 2(6.3) 2(6.3) 2(6.3) 4(12.5) 32(7.7)

2011 25 (44.6) 16 (28.9) 7(12.5) 4(7.1) 2(3.6) 2(3.6) 56 (13.5)

2012 11(35.5) 6 (19.4) 4(12.9) 2(6.5) 6 (19.4) 2(6.5) 31(7.5)

2013 1(6.3) 1(6.3) 4(25.0) 6 (37.5) 1(6.3) 3(18.8) 16 (3.8)

Institution

No. 1 17 (60.7) 5(17.9) 3(10.7) 0(0) 0(0) 3(10.7) 28 (6.7)

No. 2 2 (40.0) 2 (40.0) 0(0) 0(0) 0(0) 1 (20.0) 5(1.2)

No. 3 2(20.0) 5(50.0) 0 (0) 2(20.0) 1 (10.0) 0(0) 10 (2.4)

No.4 4(40.0) 1(10.0) 2 (20.0) 1(10.0) 1(10.0) 1(10.0) 10 (2.4)

No. 5 18 (62.1) 3(10.3) 1(3.4) 2(6.9) 3(10.3) 2(6.9) 29 (7.0)

No. 6 12 (40.0) 12 (40.0) 1(3.3) 2(6.7) 0(0) 3(10.0) 30(7.2)

No. 7 35 (48.6) 19 (26.4) 8(11.1) 3(4.2) 4(5.6) 3(4.2) 72 (17.3)

No. 8 30 (63.8) 6 (12.8) 4(8.5) 2(4.3) 1.1 4(8.5) 47 (11.3)

No. 9 16 (57.1) 8 (28.6) 13.6) 2(7.1) 1(3.6) 0(0) 28 (6.7)

No. 10 6 (54.5) 3(27.3) 0(0) 1(9.1) 1(9.1) 0(0) 11 (2.6)

No. 11 29 (46.8) 14 (22.6) 8 (12.9) 7(11.3) 2(32) 2(3.2) 62 (14.9)

No. 12 12 (52.2) 6 (26.1) 4(17.4) 0 (0) 1(4.3) 0(0) 23 (5.5)

No. 13 10 (45.5) 4(18.2) 3(13.6) 3(13.6) 0(0) 2(9.1) 22(5.3)

No. 14 23 (59.0) 6 (15.4) 4(10.3) 3(1.7) 2(5.1) 1 (2.6) 39 (9.4)

* calculated by row, ° calculated by column.

(28) and 98.4% for HIV-infected clients (unpublished)
during the first 12 months after treatment initiation),
and subsequent more likelihood of being incarcerated.
Of course, the reasons for not re-entry become the next
step, which needs to be solved urgently. In addition, we
also found the re-entry frequency exceeded once per
year among 48.1% clients. Given that repeated drop-
out and re-entry could not reach the expected treatment
targets, tailored intervention measures are urgently
needed for the study population.

China has made impressive progress in the MMT
program since 2004. The agencies that were tasked with
the program's expansion have been confronted with
many challenges (/4). The major concern is retention.
We found that marital status was associated with re-entry
in our study. For many clients, marriage provides the
primary form of social support. In China, those who were
never married always lived with their parents and other
members. The study suggested that being married and
having a close relationship with a spouse were associated
with better treatment outcomes over time (29). Therefore,

family members and/or spouse potentially played a
crucial role in encouraging re-entry (30). It is widely
recognized that drug-abuse will cause a huge loss of
both life and wealth. For the HIV-infected MMT clients,
most of them had lost work capacity and had prolonged
unemployment. Economic pressures might force
them into re-entry MMT. Literature has demonstrated
that a poor knowledge level often contributes to the
misconceptions about MMT, which could be potential
factors causing drop-out (37). Our study found that
clients with lower education levels were associated with
lower re-entry frequency. This probably is because those
misconceptions lead to immature drop-outs and re-entries
(31). Hence, interventions strengthening accurate MMT
information propagation should be greatly warranted.
Positive morphine urine results generally indicate
heroin use by the clients within the last 2-3 days (32).
Heroin use would decrease the retention rate among
HIV-infected MMT clients (33). Concurrent heroin
use was extremely prevalent among HIV-infected
MMT clients, and our 12 month follow-up study has
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Table 4. Correlates of re-entry among the drop-outs (n = 577)

Univariate Multivariate
Variables
OR (95% CI)* P OR (95% CI) )4

Age (years)
<30 2.27(1.27-4.07) 0.006 1.20 (0.49-2.94) 0.693
31-35 1.58 (0.97-2.56) 0.066 0.82 (0.40-1.68) 0.587
36-40 1.65 (1.020-2.68) 0.042 0.96 (0.49-1.88) 0.900
>41 1.00 1.00

Gender
Male 0.83 (0.39-1.74) 0.825 1.03 (0.40-2.68) 0.955
Female 1.00 1.00

Marital Status
Single 1.76 (1.01-3.06) 0.045 2.24 (1.02-4.93) 0.045
Married Currently 1.42 (0.80-2.51) 0.233 2.34 (1.05-5.22) 0.038
Others 1.00 1.00

Education Level
Elementary or lower 0.75(0.38-1.47) 0.399 0.89 (0.34-2.33) 0.814
Junior high school 0.76 (0.41-1.43) 0.396 0.82 (0.34-2.00) 0.667
Senior high school or higher 1.00 1.00

Employed Status at Baseline
Unemployed 1.27 (0.88-1.82) 0.200 1.92 (1.12-3.27) 0.017
Employed 1.00 1.00

Family Relationship at Baseline
Harmonious 0.77 (0.52-1.15) 0.198 0.93 (0.53-1.63) 0.794
Inharmonious 1.00 1.00

Mainly Financial Sources at Baseline
Family and Friends 1.20 (0.84-1.71) 0.331 0.97 (0.58-1.63) 0.914
Others 1.00 1.00

Duration of Drug Abuse (years)
<10 0.92 (0.58-1.47) 0.920 0.74 (0.36-1.50) 0.401
11-15 1.18 (0.79-1.77) 0.410 1.14 (0.64-2.01) 0.658
>16 1.00 1.00

Shared Needles at Baseline
Yes 1.13(0.79-1.61) 0.515 1.09 (0.65-1.84) 0.723
No 1.00 1.00

Average Times of Drug Use per Day at Baseline
<2 1.13(0.78-1.63) 0.523 1.09 (0.65-1.84) 0.732
>3 1.00 1.00

Frequency of Meeting with Peer Users at Baseline
none 0.76 (0.42-1.38) 0.367 0.96 (0.43-2.12) 0.915
1-4/month 0.68 (0.43-1.07) 0.093 0.83 (0.46-1.53) 0.557
1-6/week 0.74 (0.47-1.17) 0.192 0.74 (0.39-1.36) 0.344
> 1/day 1.00 1.00

Multiple Sex Partners at Baseline
Yes 1.20(0.76-1.92) 0.435 1.30 (0.68-2.48) 0.430
No 1.00 1.00

Positive Percentages of Urine Tests (%)
<40 1.48 (0.94-2.32) 0.089 4.08 (2.21-7.54) <0.001
40-80 1.66 (1.08-2.53) 0.020 2.52 (1.39-4.56) 0.002
>80 1.00 1.00

Average Maintenance Dose (ml/day)
>60 2.23(1.51-3.31) <0.001 3.78 (2.21-7.54) <0.001
<60 1.00 1.00

Percentages of MMT Attendance (%)
<20 114.12 (27.33-476.54) <0.001 282.08 (62.75-1268.11) <0.001
20-49 10.70 (6.10-18.78) <0.001 20.75 (10.52-40.93) <0.001
50-79 4.36 (2.71-7.00) <0.001 6.07 (3.44-10.73) <0.001
>80% 1.00 1.00

Note. *OR: Odds Ratio, CI: Confidence Interval, obtained from binary logis

shown the concurrent heroin use rate reached 98.4%
(unpublished data). We found that clients with lower
positive percentages of urine morphine tests have more
likelihood to return to the MMT, yet have a lower
frequency of re-entry. These components should be

tic regression analysis.

considered: i) after a period of treatment, addictive
syndrome was clearly alleviated, so many clients might
consider themselves recuperated enough to leave the
program (34). However, not long after leaving MMT,
they would experience the abstinence symptoms again
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Table 5. Correlates of higher frequency of re-entry among the re-entries (n = 416)

Variables low No. (%)*  moderate No. (%)* frequent No. (%)* OR (95% CI)* P’

Age (years)
<30 51(61.4) 17 (20.5) 15(18.1) 0.63 (0.29-1.37) 0.246
31-35 63 (49.6) 30 (23.6) 34 (26.8) 0.82 (0.43-1.56) 0.547
36-40 68 (51.1) 30 (22.6) 35(26.3) 0.83 (0.45-1.52) 0.540
>41 34 (46.6) 17 (23.3) 22 (30.1) 1.00

Gender
Male 202 (52.1) 89 (22.9) 97 (25.0) 0.80 (0.35-1.84) 0.598
Female 14(50.0) 5(17.9) 9(32.1) 1.00

Marital Status
Single 126 (54.8) 48 (20.9) 56 (24.3) 0.90 (0.43-1.88) 0.781
Married Currently 74 (50.7) 32(21.9) 40 (27.4) 0.81 (0.39-1.69) 0.569
Others 16 (40.0) 14 (35.0) 10 (25.0) 1.00

Education Level
Elementary or lower 53 (48.2) 28 (25.5) 29 (26.4) 0.55(0.27-1.13) 0.104
Junior high school 144 (55.2) 55(21.1) 62 (23.8) 0.49 (0.26-0.93) 0.030
Senior high school or higher 19 (42.2) 11 (24.4) 15(33.3) 1.00

Employed Status at Baseline
Unemployed 147 (53.8) 60 (22.0) 66 (24.2) 0.71 (0.45-1.11) 0.134
Employed 69 (48.3) 34 (23.8) 40 (28.0) 1.00

Family Relationship at Baseline
Harmonious 51(54.3) 21(22.3) 22 (23.4) 0.86 (0.52-1.42) 0.558
Inharmonious 165 (51.2) 73 (22.7) 84 (26.1) 1.00

Mainly Financial Sources at Baseline
Family and Friends 138 (52.5) 61(23.2) 64 (24.3) 0.84 (0.55-1.29) 0.433
Others 78 (51.0) 33 (21.6) 42 (27.5) 1.00

Duration of Drug Abuse (years)
<10 50 (56.8) 17 (19.3) 21(23.9) 0.72 (0.39-1.32) 0.288
11-15 98 (54.7) 39(21.8) 42 (23.5) 0.73 (0.46-1.17) 0.196
>16 68 (45.6) 38 (25.5) 43 (28.9) 1.00

Shared Needles Drugs at Baseline
Yes 120 (48.4) 65(26.2) 63(25.4) 1.37 (0.89-2.09) 0.149
No 96 (57.1) 29 (17.3) 43 (25.6) 1.00

Average Times of Drug Use per Day at Baseline
<2 89 (57.8) 34 (22.1) 31(20.1) 0.64 (0.41-1.00) 0.050
>3 127 (48.5) 60 (22.9) 75 (28.6) 1.00

Frequency of Meeting with Peer Users at Baseline
none 23 (50.0) 8(17.4) 15 (32.6) 1.40 (0.70-2.79) 0.344
1-4/month 55(55.0) 20 (20.0) 25(25.0) 0.90 (0.53-1.51) 0.685
1-6/week 48 (48.0) 30 (30.0) 22 (22.0) 1.28 (0.76-2.16) 0.358
> 1/day 90 (52.9) 36(21.2) 44 (25.9) 1.00

Multiple Sex Partners at Baseline
Yes 46 (58.2) 15 (19.0) 18 (22.8) 0.70 (0.41-1.20) 0.194
No 170 (50.4) 79 (23.4) 88 (26.1) 1.00

Positive Percentages of Urine Tests (%)
<40 73 (65.8) 24 (21.6) 14 (12.6) 0.39 (0.22-0.70) 0.001
40-80 80 (54.8) 32(21.9) 34(23.3) 0.65 (0.40-1.05) 0.078
>80 61 (40.1) 38(25.0) 53(34.9) 1.00

Average Maintenance Dose (ml/day)
>60 96 (54.5) 41(23.3) 39(22.2) 0.92 (0.60-1.40) 0.684
<60 120 (50.0) 53(22.1) 67(27.9) 1.00

Percentages of MMT Attendance (%)
<20 59 (45.7) 27(20.9) 43 (33.3) 7.24 (2.99-17.55) <0.001
20-49 47 (38.8) 29 (24.0) 45 (37.2) 14.30 (5.94-34.42)  <0.001
50-79 53 (52.5) 30(29.7) 18 (17.8) 6.15(2.55-14.85)  <0.001
>80% 57 (87.7) 8(12.3) 0(0) 1.00

Note. *OR: Odds Ratio, CI: Confidence Interval; ° Obtained from

multivariate ordinal logistic regression analysis adjusting for potential

confounding variables listed in the table; * Proportions were calculated in the row.

and had to return to MMT; ii) the clients with lower
positive percentages of urine morphine tests had a
stronger desire to abstain from drug use, and if they
had drug desire, they would prefer to receive MMT,;
iii) the clients with higher positive percentages of
urine morphine tests might have a poorer desire to

abstain from drug use, which subjected them to drug
expenditure concerns, and therefore they exhibited
repeated drop-out and re-entry.

Doses have already been well documented to be a
crucial component of MMT retention in varied settings
(20,35-37). Higher doses of MMT are associated with
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longer retention (37-39). The prescribed dose should be
able to prevent withdrawal, block craving and discourage
patients from reverting to heroin use (20). Our study
revealed that clients (1) with higher maintenance doses
or (2) with higher frequency of drug use at baseline had
more likelihood to return to the MMT program. We
speculated that those two group clients depended more
seriously on heroin use, but given their low affordability
for the drug fees, the clients had to return to the MMT
program to alleviate the cravings. The US National
Institutes of Health has recommended methadone doses
should be not less than 60 mg/day (40). However, both
staff and clients have a preference for lower doses
in China (47). Concurrent heroin use was a common
phenomenon among MMT clients (28,42), especially
among HIV-infected clients (our unpublished data has
shown the concurrent opioid use rate for 12 months
was 98.4%), which could directly lead to drop-out (33).
A study demonstrated that clients needed higher doses
when they continued to use drugs during MMT (43). Also
some scholars hold that HIV-infected clients probably
require a higher methadone dose (27). However, further
research is needed to provide solid evidence.

A daily MMT dose could relieve the drug craving
for only 24-36 hours (44). If clients do not sufficiently
adhere to the MMT, the effectiveness of the MMT
program would be greatly compromised. We found that
poorer attendance was associated with both re-entry and
higher frequency of re-entry. The literature suggested
that MMT-related misconceptions were very prevalent
among newly recruited MMT clients in China, which
eventually led to poor compliance and drop-outs (37,45).
The primary reasons could be 7) the clients regard MMT
as a transient program for drug detoxification, and most
of them did not want to remain on treatment once their
addictive reactions are alleviated. However, once they
leave MMT, they experience the abstinence symptoms
again and cannot afford heroin, and they had to return to
MMT (22); ii) many clients did not intend to terminate
the service completely, since they want to switch back
and forth freely between heroin use and MMT depending
on the affordability for drug fees.

The present study has limitations. First, like most
other studies involving high-risk behavior measures,
recall bias and deliberate concealment are inevitable.
Second, we could not obtain the reasons for not re-entry
among those who have been lost to follow-up. Third,
the enrolment period of this study lasted for seven years,
demographic characteristics, risk behaviors and treatment
performance may vary temporally. Fourth, the data of
this study was extracted from the Chinese National
MMT Program data system. Characteristics related to the
participant's HIV infection and antiretroviral treatment
status (e.g., CD4 counts, HIV viral load, comorbidities,
biochemical testing results particularly liver functions
given a substantial proportion of drug users could be co-
infected with HCV) might play an important role in re-

entry to MMT. Yet, that information was registered and
managed by other special institutions, and we failed to
obtain them in this study.

Despite these limitations, this study identified
some important implications for future harm reduction
programs targeting re-entry among HIV-infected MMT
clients in Guangdong. Study results underscore the
importance of i) providing continuous and efficient
MMT consulting and health education interventions to
HIV-infected clients as a strategy to address re-entry;
also, the study showed that even health professionals had
misconceptions about MMT (46). Clinic staff plays a
critical role in retaining the participants in treatment, so it
is necessary to provide on-going staff training to improve
the quality of their services, increase their understanding
of drug addiction and enhance their professionalism; and
ii) strengthening and/or improving supervision measures
to potentially improve MMT attendance. In addition, the
effectiveness of higher-dose MMT vs. the standard dose
deserves further research investigation.
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