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Abstract

Introduction: As South Africa, especially the Western Cape Province, faces an epidemic of
methamphetamine use disorder (MUD), therapeutic approaches suited to the South African
context are needed.

Aims: This secondary analysis assessed retention and methamphetamine abstinence outcomes in
response to an 8-week pilot contingency management (CM) intervention trial of neural correlates
of methamphetamine abstinence, exploring sociodemographic and clinical differences between
responders and nonresponders.

Design and Methods: Research participants provided thrice-weekly, monitored urine samples,
which were analyzed by qualitative radioimmunoassay. The primary outcome for this analysis was
therapeutic response, defined as abstinence from methamphetamine (=23 of 24 possible
methamphetamine-negative urine samples).

Results: Data from 30 adults living in Cape Town, South Africa (34 £+ 6.1 years of age, mean age
+ SD, 21 men) were included. Sixty-three percent (12 men) were responders. In bivariate
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comparisons, baseline measurements showed fewer responders reported monthly household
income =25,000+ South African Rand (ZAR; ~ USD $1,880; vs. ZAR <25,000) than
nonresponders (15.8% vs. 63.6%; p=0.007). Furthermore, responders had higher median years of
education (12 vs. 10; Kruskal-Wallis XZ =4.25, DF=1, p=0.039) and lower median body mass
index (BMI) than nonresponders (19 vs. 24; Kruskal-Wallis Xz = 6.84, p=0.008).

Discussions and Conclusions: Therapeutic response in this study were comparable to those
obtained with CM for MUD in North America and Europe. Our findings suggest that CM may be
a useful component of treatment strategies to boost retention and continuous abstinence from

methamphetamine in Cape Town, South Africa. Larger efficacy studies are needed in this setting.

Keywords

Contingency Management; Behavioral Treatment; Methamphetamine Use Disorder; Stimulants;
South Africa

1. Introduction

South Africa, particularly the Western Cape Province, is facing an ongoing epidemic of
methamphetamine use disorder (MUD), as the prevalence of methamphetamine has
increased steadily in the past decade (1). Data from the South African Community
Epidemiological Network on Drug Use, which examines data from specialist substance use
treatment centers in the nine provinces of South Africa, show that in 2016, of the 5,784
patients presenting for drug abuse treatment, 31% (n=1,766) reported methamphetamine as
the primary substance of use (1). As in other countries, MUD in South Africa is associated
with a broad range of negative health issues, including HIV sexual transmission behaviors
(2,3), HIV seroconversion, (4) and mental disorders (e.g., mood and psychotic disorders) (5).

Treatment for MUD in South Africa has predominantly focused on cognitive behavioral
therapy, motivational interviewing, and problem-solving skills (6-8). In response to the
methamphetamine epidemic in 2007, the City of Cape Town introduced Matrix treatment
centers, which use an evidence-based treatment developed in the U.S. in the 1980s, at
primary health care clinics (9). The treatment approach includes psychoeducation, individual
sessions, early recovery groups, substance-use monitoring, peer support, family support and
relapse prevention (10). In one recent study of Matrix Model, conducted within a
community health center outside of Cape Town, only 129 of the 986 clients (majority whom
presented with methamphetamine or heroin as the primary drug of choice) that initiated
treatment (13%) completed the 16-week program. Most of these program enrollees
presented with methamphetamine or heroin as the primary drug of choice, underscoring the
need for alternative or complementary therapies to those already in place. Contingency
management (CM), a behavioral therapy that provides positive reinforcers (such as financial
incentives) in exchange for objective evidence of abstinence from substance use, has
demonstrated efficacy in promoting continued abstinence from methamphetamine use and
other stimulants with treatment effect sizes (Cohen’s @) ranging from .32 to .42 (12-14).
Furthermore, CM produces better retention rates than other psychosocial treatments, with
63% of individuals completing a 16 weeks CM program for stimulant use compared to 40%
in cognitive behavioral therapy arm (15). Thus, CM may provide a better approach to
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improving treatment retention by reducing the previously documented financial and
transportation access barriers to treatment utilization and engagement experienced in South
Africa (16). The aim of this article was to assess retention, methamphetamine abstinence
outcomes in response to an 8-week pilot CM program and potential sociodemographic and
clinical differences in response to the CM program among treatment-seeking adults who
meet criteria for MUD in Cape Town, South Africa.

2. Methods

2.1. Study setting and participants

This was a secondary analysis of a pilot trial that assessed the neurobiological correlates
underpinning outcomes for CM as a treatment for MUD (Clinical Trial Identifier:
NCT02907853). Participants were treatment-seeking persons who use methamphetamine
enrolled between August 2016 and January 2017 in an 8-week clinical trial of CM in Cape
Town, South Africa. Participants were recruited via referrals from drug rehabilitation centers
as well as using flyers distributed in homeless shelters, community centers, and shopping
centers. They were eligible to participate in the study if they met DSM-5 criteria for MUD,
provided a urine sample that tested positive for methamphetamine during screening, were
aged 18-45 years, and had a good understanding of English. Participants were also included
in the study if they reported secondary use of methaqualone, marijuana or tobacco. The
exclusion criteria were: currently in treatment for addiction to a substance other than
stimulants; meeting DSM-5 criteria for a substance-related diagnosis other than
Methamphetamine, Tobacco, Marijuana or Methaqualone Use Disorder; current use of a
prescribed psychoactive medication; inability to attend >4 visits during a 2-week screening
period or to complete screening measures; physical or mental illness that would (a) require
intervention (inpatient treatment) or (b) alter brain imaging findings, or (c) interfere with
safe study participation; pregnancy, claustrophobia, or presence of metal prostheses, cardiac
pacemakers, or metal clips that are incompatible with the MRI environment; HIV
seropositive status; and previous head injury.

All participants provided written informed consent. A total of 269 individuals were screened
for the study. Of these 148 (55%) were excluded as they did not meet inclusion/exclusion
criteria. An additional 88 (33%) did not come for the enrollment visit, yielding a sample of
33 participants (12%). The Institutional Review Boards of the University of Cape Town,
South Africa and the University of California, Los Angeles oversaw all aspects of the study,
ensuring that it complied with ethical standards laid out by the Declaration of Helsinki
(citation).

2.2. Contingency management (CM) procedure

Urine Testing Procedures.—Throughout, participants attended clinic thrice weekly to
provide a monitored urine sample at each visit and to complete all other study activities.
Eligibility for the CM program was determined during a 2-week baseline screening period.
Participants who tested positive for methamphetamine at least once during screening and
who met all inclusion and no exclusion criteria were allowed to begin the 8-week CM
program. Urine sample integrity was verified using a urine collection cup with an affixed
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temperature strip and personal escort to the toilet. Participants voided into the cup, placed a
lid on the cup and handed the specimen to the research assistant. Valid samples required a
reading of 92°-96° F on the temperature strip. If any of these procedures were not met
exactly, participants were required to provide a different urine sample.

The CM Program.—The CM program provided vouchers that increased in value in
exchange for consecutive urine samples documenting abstinence from MA. Over the course
of the 8-week program, including three weekly visits, participants could provide up to 24
methamphetamine-negative samples. Using a high-value (in the setting of South Africa),
escalating schedule, the first urine sample negative for methamphetamine was worth 25
South African Rand (ZAR; ~ USD $1.88; 2017 exchange rates used). Consecutive negative
samples increased in value by ZAR 12.50 (~USD $0.94). For every three consecutive
negative samples, a ZAR 100 (~USD $7.53) bonus was provided. Thus, the total possible
earnings for providing 24 methamphetamine-negative urine samples was ZAR 4,850 (~ USD
$366). To maintain motivation, a ‘rapid reset’ rule was employed, such that participants with
a methamphetamine-positive or missing urine sample (on the third consecutive
methamphetamine-negative urine test) returned to their prior place in the escalating
schedule.

2.3. Measures

The primary outcomes for this analysis were retention rates and methamphetamine
abstinence. Retention was defined as the percentage of participants enrolled that completed
the 8-week CM program. Methamphetamine abstinence. urine samples were analyzed
qualitatively for methamphetamine or amphetamine (500 ng/mL threshold indicating use of
methamphetamine or amphetamine in the 72 hours before testing) via immunoassay-based
dip cards (CLI1Awaived, Inc., San Diego, CA, USA). For this study, respondersto the CM-
program were defined as those providing 23 of a possible 24 methamphetamine-negative
urine samples across the 8-week CM program all others were defined as nonresponders.
Furthermore, at the baseline screening visit, participants completed questionnaires providing
sociodemographic information including age, income, years of schooling, race/ethnicity,
alcohol, and other drug use history. Height and weight collected during the clinical
appointment at baseline were used to calculate Body Mass Index (BMI). Drug and alcohol
use in the prior 30 days was collected using the Addiction Severity Index (ASI). In addition,
a skilled practitioner conducted the Structured Clinical Interview for DSM-5 (SCID)
interview (to confirm diagnosis of MUD), the Revised Hamilton Rating Scale for
Depression (RHRSD) (17), the Fagerstrom Test for Nicotine Dependence (FTND) (18) and
the Wechsler Abbreviated Scale of Intelligence (WASI) (19).

Data analysis

Results were summarized using descriptive statistics, including means, medians, and
percentages. For this study, respondersto the CM-program were defined as those providing
23 of a possible 24 methamphetamine-negative urine samples across the 8-week CM
program. We compared characteristics of respondersto the CM-program with nonresponders
using chi-square or Fisher’s exact test (for categorical variables) and #tests/Kruskal-Wallis
XZ test (for continuous variables).
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3. Results

Of the 33 individuals who completed an enrollment visit, 3 were excluded, for the following
reasons: meningitis or brain abnormality (n = 2), previous history of cocaine dependence (n
= 1). Of the 30 remaining individuals, who were included in the analysis, 2 dropped out of
the study — a 93% treatment-completion rate. At baseline, median age was 34 years
[standard deviation (SD) = 6.1], median number of days of methamphetamine use in the
month prior to enrollment was 21, median years of schooling was 11, and median WASI-1Q
score was 86 (Table 1). Seventy percent (n = 21) were males, 60% (n = 18) identified
English as their primary language, 67% (n = 20) had a monthly household income less than
ZAR 25,000 (~ USD $1,880), and 37% (n = 11) were classified as having moderate to high
nicotine dependence (score =5 on the Fagerstrém Test for Nicotine Dependence).

Across the 8-week CM program, 30 participants provided 704 urine samples; of these 579
(82%) were methamphetamine-negative (range across visits: 76% to 88%; Figure 1).
Participants earned vouchers worth an average ZAR 3,375 (~USD 253), representing 70% of
the total possible earnings in the program. Sixty-eight percent of the sample (n = 19)
provided =23 methamphetamine-negative urine samples over the 8-week CM program and
were classified as responders. Furthermore, 61% of the sample (n = 17), remained abstinent
from methamphetamine throughout the 8 weeks. Median number of methamphetamine-
negative urine samples for non-responders was 10 [interquartile range (IQR) = 6, 15]. Of the
248 urine samples provided by the nonresponders, 50% (n = 125) were methamphetamine-
negative, and the percent of methamphetamine-negative samples across the visit ranged from
29% to 72% (Figure 1). Nonresponders earned vouchers worth a median of ZAR 987.50
(~USD 73) per month (range: ZAR 175 to ZAR 2, 425; ~USD 13.16 to ~USD 182.46)
across the 8-week CM program compared to ZAR 4, 850 among responders. In bivariable
analysis, income, body mass index (BMI) and education differed significantly between
nonresponders and responders. Specifically, significantly fewer responders reported ZAR 25,
000+ of monthly household baseline income compared to nonresponders (15.8% vs. 66.7%;
p = 0.007), median BMI was significantly lower in responders than in nonresponders (19 vs
24; Kruskal-Wallis XZ = 6.84, DF=1, p=0.008), and median number of years of education
was significantly higher in responders compared to nonresponders (12 vs 10; Kruskal-Wallis
x? = 4.25, DF=1, p=0.039).

4. Discussion

This study shows that in an 8-week CM program for MA dependence, 93% of participants
completed the 8-week CM program and over two-thirds of the sample were responders,
maintaining continuous abstinence from MA throughout the program. Studies of CM for
methamphetamine in North America have found between 18% to 60% continuous
methamphetamine abstinence following CM programs of varied duration (20-22). As such,
the response rates observed were higher than expected, and only 2 participants dropped out
of the study without completing the full 24 sessions (i.e., 93% treatment retention rate). The
Matrix Model, a 16-week program, consisting of 8 sessions of early recovery, 32 sessions of
relapse prevention and other optional weekly individual or conjoint sessions was recently
implemented in South Africa. In that study, of 986 who initiated treatment, only 45%
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attended at least 4 sessions, with 13% completing the full 16-week program. Furthermore, of
the 57% of those who had a urine toxicology screen at treatment exit, just over half had a
negative result for all substances. These findings suggest that a voucher-based reinforcement
therapy CM program may be a useful component of treatment approaches to increase
treatment retention and abstinence rates and addressing the methamphetamine problem in
South Africa.

That individuals with lower baseline monthly household income were more likely to respond
to the CM program compared to those with higher income is inconsistent with observations
in the majority of studies in North America and Europe, where income did not affect the
efficacy of CM for substance use disorders (23-25). We speculate that for some participants,
the high-value CM program in this study provided some stability in their socioeconomic
status that promoted abstinence from methamphetamine. The CM schedule was targeted at a
total possible payout of approximately 10% of monthly household income in Cape Town, a
guide used in our high-value CM schedules in the U.S (19,23). Findings showed that the
Cape Town and U.S. schedules approximated each other, though both retention and
maximum earned were substantially greater in the application of CM in Cape Town. It is
encouraging that this level of success was observed and is consistent with findings from
conditional incentive programs in low- to moderate-income countries, showing that earnings
from the programs enhance healthy behaviors for the index participants (and their families)
over and above improvement for the specific target behavior — in this case,
methamphetamine addiction (26)

Responders had significantly lower median BMI than nonresponders, and BMI was
significantly positively correlated with income, such that individuals with lower baseline
monthly household income (i.e., ZAR <25,000) had lower BMI than those with higher
income (ZAR =25,000). As associations of CM success with income and BMI are not
separable in this study, it is possible that both reflect socioeconomic links in response to the
high-value CM program in this study. We caution that although these findings suggest
potential differences in CM for MUD in this setting, the small sample size limits the
interpretability of these results.

Our finding that responders had significantly more years of education compared to
nonresponders merits discussion. This finding is inconsistent with the current finding of a
positive association between lower-income and responding to the CM program. It is possible
that the positive association between level of education and income, observed in many North
American and European studies (27,28), is not applicable to the current setting in South
Africa. Indeed, in additional analysis (results not shown), we did not find a significant
association between education and income in this sample. Moreover, additional
investigations on the association between education and response to CM is warranted, given
that prior studies have found that persons who use substances including smoking (24) and
cocaine addiction (29) respond equally well to CM regardless of educational level.

Our study had some limitations. Importantly, the absence of a control group that did not
receive CM limits our ability to claim efficacy of CM for MUD. The sample size was small,
which precluded additional analysis on differences between the responders and
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nonresponders to CM. This was a secondary analysis of data from a pilot trial assessing the
neural correlates of methamphetamine-abstinence in adults with MUD. Accordingly, some
participants were excluded as a result of ineligibility based on the parent study inclusion/
exclusion criteria, limiting the generalizability of the findings reported here. Particularly,
individuals with a use disorder involving a substance other than methamphetamine were
excluded, which may have bearing on the high response rates, as individuals with single
substance use disorders may be easier to treat than those with polysubstance use disorders.
Additionally, because this sample included treatment-seeking participants, it is possible that
some participants sought out and engaged in unmeasured behavioral support at local
agencies. Finally, our study relied on self-reported data on some of the demographic data
including income — recorded as monthly household income — and years of education which
may be prone to reporting biases.

5. Conclusion

As one of the first investigations of CM for methamphetamine use disorder in a treatment-
seeking sample of adults in Cape Town, South Africa, our findings provide initial evidence
that CM is feasible, may increase treatment retention and potentially promote continuous
methamphetamine abstinence in this setting. These findings suggest the need for further
research, testing the efficacy of CM alone or in combination with other psychosocial or
pharmacological treatment. Additionally, further research will benefit from involving larger
samples drawn from a range of socio-economic backgrounds, longer treatment durations,
and different reinforcement schedules, to address the problem of methamphetamine
addiction in Low- and Middle-Income Countries, such as South Africa.
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Figure 1:

Methamphetamine-negative urine samples over the 8-week CM program
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Table 1.

Participant characteristics stratified by response to CM for methamphetamine addiction

Overall Responders Non-responders  p-value
N % N % N %
Total 30 100 19 67.9 11 321
Sex
Male 21 70.0 12 63.2 9 81.8 0.2825
Female 9 30.0 7 36.8 2 18.2
Monthly household income
ZAR5,001-R25,000 20 66.7 16 84.2 4 36.4 0.0074
ZAR25,000+ 10 33.3 3 15.8 7 63.6
Primary language
NOT-English 12 40.0 9 47.4 3 27.3 0.2789
English 18 60.0 10 52.6 8 72.7
Antisocial Personality Disorder
No 25 83.3 16 84.2 9 81.8 0.8655
Yes 5 16.7 3 15.8 2 18.2
Other substance use
No 13 43.3 9 47.4 4 36.4 0.5578
Yes 17 56.7 10 52.6 7 63.6
Fagerstrém Test for Nicotine Dependence
<5 19 63.3 11 57.9 8 2.7 0.4166
25 11 36.7 8 421 3 27.3
Median Q1,Q3 Median Q1,Q3 Median Q1,Q3
Age 34 30, 40 33 28, 40 38 31,41 0.3315
No of years of MA use 12 10, 15 12 8,14 12 10, 15 0.5017
Days used MA in previous 30 days 21 15, 26 21 20, 25 20 7,28 0.5157
Cigarettes smoked in previous 30 days 5 4,10 6 4,10 5 3,10 0.7945
Education 11 9,12 12 10, 14 10 8,11 0.0390
BMI 22 19, 26 20 19, 22 24 22,28 0.0070
WASI-IQ 86 73,94 87 73,101 85 70, 89 0.3544
RHRSD 22 7,42 20 10, 42 24 7,47 0.9485
Number of psychotic symptoms 3 2,6 3 1,6 4 2,8 0.4227
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Note - BMI =Body Mass Index; WASI-1Q= Wechsler Abbreviated Scale of Intelligence — Intelligence Quotient; RHRSD= Revised Hamilton

Rating Scale for Depression
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