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Background. People who inject drugs (PWID) in Dar es Salaam, Tanzania, have an estimated human immuno-
deficiency virus (HIV) prevalence of 42%–50% compared with 6.9% among the general population. Extensive evi-
dence supports methadone maintenance to lower morbidity, mortality, and transmission of HIV and other
infectious diseases among PWID. In 2011, the Tanzanian government launched the first publicly funded methadone
clinic on the mainland of sub-Saharan Africa at Muhimbili National Hospital.

Methods. We conducted a retrospective cohort study of methadone-naive patients enrolling into methadone main-
tenance treatment. Kaplan-Meier survival curves were constructed to assess retention probability. Proportional hazards
regression models were used to evaluate the association of characteristics with attrition from the methadone program.

Results. Overall, 629 PWID enrolled into methadone treatment during the study. At 12 months, the proportion of
clients retained in care was 57% (95% confidence interval [CI], 53%–62%). Compared with those receiving a low dose
(<40 mg), clients receiving a medium (40–85 mg) (adjusted hazard ratio [aHR], 0.50 [95% CI, .37–.68]) and high (>85
mg) (aHR, 0.41 [95% CI, .29–.59]) dose of methadone had a lower likelihood of attrition, adjusting for other charac-
teristics. Older clients (aHR, 0.53 per 10 years [95% CI, .42–.69]) and female clients (aHR, 0.50 [95% CI, .28–.90]) had a
significantly lower likelihood of attrition, whereas clients who reported a history of sexual abuse (aHR, 2.84 [95% CI,
1.24–6.51]) had a significantly higher likelihood of attrition.

Conclusions. Patient retention in methadone maintenance is comparable to estimates from programs in North
America, Europe, and Asia. Future implementation strategies should focus on higher doses and flexible dosing strategies
to optimize program retention and strengthened efforts for clients at higher risk of attrition.
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In the mid-1980s, East Africa became an important
stop along international drug trafficking routes [1].
In 2009, 40–45 tons of heroin was trafficked into

Africa, mostly through the East African countries of
the United Republic of Tanzania, Kenya, Mozam-
bique, Ethiopia, and Somalia. Of the 40–45 tons of
heroin trafficked into Africa, an estimated 34 of
those tons were consumed in the region. Currently,
an estimated 533 000 opiate users live in East Africa
[2]. Since the late 1990s, injection drug use, primarily
of heroin, has become widespread in Dar es Salaam
and is spreading throughout the country, [3, 4] with
an estimated 50 000 people who inject drugs (PWID)
in Tanzania [5].
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Approximately 60% of PWID in Dar es Salaam reported in-
jecting 3 times per day, with 41% reporting needle sharing in
the preceding 30 days [6]. Sexual risk behaviors are known to
accompany drug use risks. Male PWID reported an average of
2 sexual partners, and female PWID reported an average of 25
sexual partners in the last 30 days, with only 42% reporting con-
dom use [7].As a result of these risky behaviors in the context of
a generalized human immunodeficiency virus (HIV) epidemic
in Tanzania, PWID in Dar es Salaam experience a high HIV
burden with an estimated HIV prevalence of 42%–50% com-
pared with 6.9% among the general population in the city [6,
8, 9]. A recent survey highlighted the astonishing prevalence
of HIV among female injectors at 71% [9].

Extensive evidence supports the use of methadone mainte-
nance treatment (MMT) as a life-saving, long-term, chronic
healthcare intervention [10]. MMT has been shown to lower
mortality, morbidity, and illegal income-generating activities
associated with opioid dependence [11]. Among PWID,
MMT can prevent transmission of HIV, hepatitis C virus, and
other infectious diseases by reducing injection-related and sex-
ual risk behaviors such as needle sharing, unprotected sex, and
multiple sex partners [12, 13].

Research demonstrates that MMT is most effective as a long-
term, chronic healthcare intervention [13, 14]. Patient retention
in the program is essential to optimize the HIV prevention ben-
efits offered by methadone treatment. In addition, for PWID
living with HIV, enrollment and continued engagement in
MMT has been shown to further enhance linkage and adher-
ence to antiretroviral therapy [15, 16].

To combat the growing HIV prevalence among PWID in
Tanzania, the first publicly funded methadone clinic on the
mainland of sub-Saharan Africa was opened at Muhimbili Na-
tional Hospital in Dar es Salaam in February 2011. We sought
to assess the retention of clients in MMT, as well as program
and patient characteristics associated with attrition from the
program.

METHODS

Study Setting
In February 2011, the Ministry of Health and Social Welfare,
Muhimbili University of Health and Allied Sciences, and the
Drug Control Commission, with support from Pangaea Global
AIDS Foundation (Pangaea) and funding from the US Presi-
dent’s Emergency Plan for AIDS Relief via the US Centers for
Disease Control and Prevention (CDC), launched the first pub-
lic MMT clinic on the mainland of sub-Saharan Africa at
Muhimbili National Hospital in Dar es Salaam, Tanzania.
Enrollment into the MMT program required referral from a
community-based organization (CBO). In preparation for
MMT initiation, individuals were also required to attend a series

of educational sessions on HIV, sexually transmitted infections,
medication adherence, and supportive services provided by
CBOs. To be eligible for MMT, individuals had to (1) present
with opioid dependence, (2) have evidence of recent drug injec-
tion, and (3) test positive for opiates through urine screening.
Once enrolled in MMT, methadone was provided to clients 7
days a week at the clinic. Clients visited the clinic on a daily
basis to receive in-person, directly observed methadone dosing.
The pharmacy did not allow clients to take methadone doses
away from the clinic for dosing at a later point in time. Integrat-
ed services such as HIV counseling and testing, tuberculosis
testing, and psychosocial support were also offered to MMT cli-
ents. Upon enrollment in MMT, clients were encouraged to ob-
tain rapid HIV screening via provider-initiated testing and
counseling. However, clients could opt out of HIV screening.
If an initial rapid test was reactive, a second rapid test was
used to confirm results. In the event of the first 2 rapid tests
yielding discordant results, a third rapid test was used as a tie-
breaker. Clients who were identified as HIV positive were re-
ferred to the hospital to receive appropriate clinical care.
Once a patient was initiated on HIV treatment, he/she would
return to the MMT clinic to continue picking up his/her med-
ications. In addition, MMT clients continued to receive support
services (eg, skills building, nutrition, support groups) from the
CBOs.

Study Population
Study subjects included clients who initiated MMT from Febru-
ary 2011 to January 2013 at Muhimbili National Hospital.

Data Sources
The study utilized the electronic database, typically used for
routine clinical and program monitoring, from the MMT clinic
at Muhimbili National Hospital. Clients who enrolled into
MMT were asked to complete a comprehensive baseline survey
to collect demographic, drug history, legal history, mental
health, and HIV risk behavior data. In addition, daily metha-
done dosing data were collected by the pharmacy on each
MMT client. In January 2013, the databases were closed and
collected for the purposes of this research.

Measures
Exposures
Individual-level characteristics were obtained from the MMT
electronic database. Demographic risk factors included age (in
years), sex (male/female), education level ( primary-level
schooling or less/more than primary-level schooling) and mar-
ital status (currently married/not married). Sexual risk factors
included multiple sex partners in the last 6 months (defined
as >1 sex partner) and risky sexual behavior in the last 6 months
(defined as no or inconsistent condom use). Injection-related
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risk factors included flashblood (injecting blood from another
drug user who has recently injected heroin), [17] shared needles
at last injection, shared other equipment at last injection,
cleaned needles with bleach if sharing at the last injection,
and polysubstance use (heroin and alcohol, cocaine, benzodia-
zepine or amphetamine). Mental health domains of interest in-
cluded high substance dependence [18, 19] (defined as the
maximum score of the substance dependence scale) and depres-
sion and anxiety from the Hopkins Symptom Checklist-25 [20],
which has been previously validated in Tanzania [21, 22]. Vio-
lence history included any history of physical abuse and any
history of sexual abuse.

Methadone dose, our primary exposure of interest, was ob-
tained from the electronic pharmacy log and was treated as a
time-varying exposure over 3-month intervals beginning with
when a patient initiated methadone treatment. For each inter-
val, we took the average of the daily methadone doses for
each of the clients as the estimates. The 3-month time interval
was chosen to allow for sufficient follow-up time for outcomes
to occur for a given exposure level. Methadone dose was catego-
rized into low (<40 mg), medium (40–85 mg), and high (>85
mg) categories to allow for testing of a dose-response effect.
The methadone dose categories were based on a recent Co-
chrane review of methadone maintenance dosing [23].

Outcome
The pharmacy log contained information regarding the initia-
tion date of methadone, daily methadone dose, and client out-
comes. Outcomes of methadone clients were defined as (1)
remaining on treatment: receiving methadone treatment
through the end of the study period; (2) involuntary discharge:
discharged from the methadone program due to inappropriate
behavior; (3) medical withdrawal: client initiated tapering of
methadone dose; (4) death: death of the client; and (5) attrition:
dropping out of the methadone program. For clients who
stopped coming to the clinic for methadone dosing, the clinic
would contact the CBO that referred the client to conduct fol-
low-up. Outreach workers ascertained whether the client had
died or was choosing to not return to the clinic. Family mem-
bers verified deaths occurring outside of a medical facility. For
deaths occurring within a medical facility, deaths were verified
based on information recorded within the client’s medical re-
cord by the clinician responsible for their care. Attrition from
the program was defined as 21 consecutive missed doses, and
a client’s last pharmacy refill was assigned as the date of attri-
tion. Clients were followed up through 31 January 2013.

Statistical Methods
The χ2 statistic was used to assess for differences between
methadone dose groups. Confirmed HIV test results were
used to estimate prevalence, expressed as a percentage with

corresponding 95% confidence intervals (CIs), among metha-
done clients. Kaplan-Meier survival curves were constructed
to assess the probability of retention over multiple time points
during the follow-up period. Cox proportional hazards regres-
sion was used to test for associations between exposures and
time to attrition. Follow-up time began at initiation of metha-
done and ended with the date of death, involuntary discharge,
medical withdrawal, attrition, or 31 January 2013, whichever
came first. Patients who died, were involuntary discharged, or
were medically withdrawn were censored at their last pharmacy
refill. Patients who remained on methadone were censored on
31 January 2013.

We assessed the univariate relationship of methadone dose,
demographics, sexually related and injection-related risk fac-
tors, and histories of mental health, abuse, and arrests with at-
trition. Our primary exposure of interest was methadone dose.
Backward stepwise regression with a criterion P value of .2 was
used to select the variables for the multivariable Cox propor-
tional hazards regression model to test for the independent re-
lationship between methadone dose and time to attrition.
Forward stepwise regression with a criterion P value of .2 was
used to confirm variables for inclusion in the final multivariable
model. With the stepwise procedures, the final multivariable
model included age, sex, history of risky sexual behavior, history
of sexual abuse, and methadone dose. In sensitivity analysis, the
proportional hazards assumption was tested using the Schoen-
feld residuals. Hazard ratios (HRs) and 95% CIs were calculated
to compare outcomes between groups. All statistical analyses
were conducted using Stata software version 12.1 (StataCorp,
College Station, Texas).

The use of data for this study was approved as nonhuman
subjects research by the CDC and Institutional Review Board
of Ethical and Independent Review Services.

RESULTS

MMT Clients
A total of 629 individuals initiated MMT between February
2011 and January 2013, providing 432 person-years of follow-
up. The attrition rate was 58.37 per 100 person-years. At the end
of the study period, 365 (58%) of participants were alive and re-
ceiving methadone treatment. Of the remaining 264 patients
not receiving methadone treatment, 95% was due to attrition,
2% was due to involuntary discharge, and 3% was due to
death. At 6, 12, and 24 months, the proportion of patients re-
tained in methadone was 67% (95% CI, 63%–71%), 57% (95%
CI, 53%–62%), and 48% (95% CI, 42%–53%), respectively.
Among clients who attrited from the program, 51% dropped
out within 3 months from methadone initiation, 24% between
3 and 6 months after methadone initiation, and 25% after 6
months of methadone treatment. Among 469 (75%) individuals
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who received screening for HIV as of January 2013, 185 tested
positive for HIV, resulting in an overall estimated prevalence of
39% (95% CI, 35%–44%). Among patients living with HIV, 156
(84%) were male and 29 (16%) were female. Estimated HIV
prevalence among male and female clients who received screen-
ing was 36% (95% CI, 32%–41%) and 74% (95% CI, 60%–88%),
respectively (P < .001).

Characteristics of enrolled patients are outlined in Table 1.
The average age at enrollment was 32 years (SD, 6 years) and
the majority (93%) of clients were male. Overall, 64% had pri-
mary level schooling or less; 13% were married; and 31% had at
least 1 child at the time of MMTenrollment. Clients in the high-
er methadone dose groups tended to be less educated (P < .001),
more likely to have risky sex (P = .005) and higher levels of sub-
stance dependence (P = .003), and less likely to have been arrest-
ed (P = .006).

Factors Associated With Attrition
Table 2 shows the HRs for the associations of patient character-
istics and attrition from methadone. In unadjusted analyses,
patients who were older in age (P < .001) and who received a
higher dose of methadone during their first quarter of treat-
ment (P = .002) had a lower likelihood of attrition. In the ad-
justed analyses, clients receiving a medium (adjusted HR
[aHR], 0.50 [95% CI, .37–.68]) or high (aHR, 0.41 [95% CI,
.29–.59]) dose of methadone had a lower likelihood of attri-
tion (P < .001), compared with those receiving a lower dose
(Figure 1). Compared with those ≤25 years of age, clients
aged 26–35 (aHR, 0.35 [95% CI, .23–.52]), 36–45 (aHR, 0.25
[95% CI, .16–.39]), and >45 (aHR, 0.11 [95% CI, .03–.38])
had a lower likelihood of attrition (P < .001). Compared
with their male counterparts, female clients had a lower
likelihood of attrition (aHR, 0.50 [95% CI, .28–.90]) from

Table 1. Characteristics of Patients Initiating Methadone Treatment

Characteristic

Initial Methadone Dosea

Total (N = 629)Low (< 40 mg) Medium (40–85 mg) High (>85 mg)

Demographics

Age, y
≤25 7 (3) 19 (8) 11 (7) 37 (6)

26–35 115 (51) 140 (58) 94 (59) 349 (56)

36–45 94 (41) 75 (31) 47 (22) 216 (34)
>45 11 (5) 6 (3) 8 (5) 25 (4)

Male sex 213 (94) 225 (94) 147 (92) 585 (93)

More than primary-level education 113 (50) 57 (26) 38 (29) 208 (36)
Married 38 (17) 24 (10) 20 (13) 82 (13)

At least 1 child 74 (33) 62 (29) 37 (29) 173 (31)

Sexual risk factors
Multiple sex partners in last 6 mo 41 (18) 44 (19) 32 (21) 117 (19)

Risky sexual behavior in last 6 mo 87 (39) 122 (52) 84 (55) 293 (48)

Injection risk factors
Ever used flashblood 17 (8) 19 (8) 8 (5) 44 (7)

Shared needles at last injection 34 (15) 27 (11) 20 (13) 81 (13)

Cleaned shared needles with bleach 15 (44) 8 (30) 6 (30) 29 (36)
Shared other equipment at last injection 29 (13) 20 (8) 16 (10) 65 (11)

Polysubstance use 73 (32) 79 (37) 39 (31) 191 (34)

Mental health history
High substance dependence 150 (74) 167 (87) 132 (83) 449 (81)

Depression in last 30 d 57 (25) 47 (22) 26 (20) 130 (23)

Anxiety in last 30 d 55 (24) 46 (21) 26 (20) 127 (22)
History of abuse

Any history of physical abuse 24 (11) 28 (13) 20 (16) 72 (13)

Any history of sexual abuse 1 (<1) 5 (2) 5 (4) 11 (2)
Criminal history

Ever arrested 138 (61) 114 (53) 64 (49) 316 (55)

Data are presented as No. (%).
a Average dose of the patient’s first 3 months of treatment.
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treatment (P = .021). In addition, clients with a history of sex-
ual abuse (aHR, 2.84 [95% CI, 1.24–6.51]; P = .014) had a high-
er likelihood of attrition from methadone, and though not
statistically significant, clients who had riskier sexual behavior
(aHR, 1.29 [95% CI, .99–1.68]; P = .060) had a higher likeli-
hood of attrition frommethadone. Findings from forward step-
wise regression yielded identical variables for the final model.
In sensitivity analysis, we tested the proportional hazards as-
sumption and found that there was no evidence that the pro-
portional effect varied over time (P = .103).

DISCUSSION

With data from 629 clients accessing the first publically funded
methadone program on the mainland of sub-Saharan Africa, we
assessed the retention of patients in methadone treatment and
factors associated with attrition from the methadone program.
Retention in the program is consistent with retention estimates
from other programs throughout Europe [24, 25], Asia [26, 27],
and North America [28–30]. Clients who were younger, were
male, had a history of risky sexual behavior, and/or had a

Table 2. Unadjusted and Adjusted Hazard Ratios for Attrition (N = 629)

Characteristic
Unadjusted Hazard
Ratio (95% CI) P Value

Adjusted Hazard
Ratio (95% CI) P Value

Demographics
Age, y

≤25 (ref) <.001* (ref) <.001*

26–35 0.61 (.38–.98) 0.35 (.23–.52)
36–45 0.48 (.29–.80) 0.25 (.16–.39)

>45 0.20 (.07–.60) 0.11 (.03–.38)

Female 0.83 (.49–1.40) .489 0.50 (.28–.90) .021
Primary schooling or less 1.05 (.81–1.36) .726

At least 1 child 0.90 (.68–1.19) .464
Married 1.07 (.75–1.53) .72

Sexual risk factors

Multiple sex partners in last 6 mo 0.93 (.67–1.29) .674
Risky sexual behavior in last 6 mo 1.16 (.90–1.50) .245 1.29 (.99–1.68) .060

Injection risk factors

Ever used flashblood 1.06 (.68–1.66) .797
Shared needles at last injection 1.26 (.89–1.78) .192

If shared needles, cleaned needles with bleach 0.82 (.42–1.63) .579

Shared other equipment at last injection 1.04 (.69–1.57) .843
Polysubstance use 1.17 (.90–1.52) .252

Mental health history

High substance dependence 1.04 (.73–1.47) .841
Depression in last 30 d 0.86 (.63–1.17) .326

Anxiety in last 30 d 0.90 (.66–1.22) .488

Hopkins depression score 1.01 (.83–1.22) .943
Hopkins overall score 0.99 (.80–1.23) .947

History of abuse

Any history of physical abuse 1.06 (.72–1.56) .759
Any history of sexual abuse 1.84 (.82–4.46) .14 2.84 (1.24–6.51) .014

Criminal history

Ever arrested 1.10 (.85–1.43) .449
Methadone dose at initiation

<40 mg (ref) <.001* (ref) <.001*

40–85 mg 0.60 (.45–.81) 0.50 (.37–.68)
>85 mg 0.47 (.34–.66) 0.41 (.29–.59)

Abbreviations: CI, confidence interval; ref, reference.

* Test for trend from group-linear term.
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history of sexual abuse had a higher risk of attrition from the
program. In contrast, patients receiving higher doses of metha-
done had a lower risk of attrition from methadone treatment.
These are important findings as our results highlight an imple-
mentation strategy that can reduce the likelihood of attrition
from the program and a group of patients in need of support
to improve their continued engagement in methadone services.

Our experience in Tanzania indicates that delivery of MMT is
feasible within an urban setting in sub-Saharan Africa and that
favorable programmatic outcomes are achievable. Patient reten-
tion in MMT was comparable with that observed in other set-
tings in the world, and given the demand and rapid initiation of
clients into MMT, services should be scaled up in Dar es Salaam
and throughout Tanzania.

At the patient level, research from other settings has shown
that sex, age, injection and drug use history, and history of in-
carceration are associated with greater probability of dropping
out of treatment [31–34]. Results from the multivariable
model indicated that clients who were younger were less likely
to remain on MMT, similar to programs from North America
[30] and Asia [27]. Younger clients may have been more prone
to risk taking and less motivated to stay in treatment over the
long term. In addition, women were more likely to remain on
MMT compared with their male counterparts, and this finding
was similar to what has been observed in HIV treatment pro-
grams in sub-Saharan Africa, [35, 36] suggesting that females
tend to be more adherent to care. However, to our knowledge,
this is the first report of a history of sexual abuse being associ-
ated with attrition from methadone treatment. These clients
may have specific psychological morbidities requiring special
attention and highlight the need for additional efforts to under-
stand the needs of improving retention among these clients.

This analysis built on our previous implementation science
research with HIV prevention programs for drug users in

Tanzania [37, 38]. In this study, the dose of methadone was
strongly associated with remaining in treatment, similar to re-
search from methadone programs in North America, Australia,
Europe, and Asia [28, 39, 40]. Biologically, a higher dose of
methadone is known to more effectively suppress withdrawal
symptoms, primarily by assisting the patient to feel physiolog-
ically stabilized [41, 42]. Additionally, methadone competitively
inhibits illicit opioids from accessing the opioid receptor and
may be another factor that improves retention [43].

Methadone dosing has often been approached from an addic-
tion perspective, not from a public health framework. In an area
of the world with a generalized HIV epidemic and in the context
of our client population with a high prevalence of HIV, reten-
tion in treatment is critical to prevent the spread of HIV [10].
Individuals who leave methadone programs abruptly are more
likely to relapse to heroin, with 82% of heroin injectors return-
ing to heroin injection within 12 months after leaving MMT
[11]. In the context of the HIV epidemic among PWID in Tan-
zania, a relapse to heroin injection carries a significant risk of
HIV acquisition and/or transmission. Additionally, the stability
that methadone provides to drug users is critical not only
through a reduction in injection drug use but also through an
improvement in adherence to HIV treatment for those clients
who are eligible [44]. Strategies that support engagement in an-
tiretroviral therapy, and subsequently reduce HIV viremia in
patients on methadone, will further reduce the risk of sexual
transmission among serodiscordant sexual encounters [45]. Re-
tention in treatment is, therefore, critical in Tanzania’s HIV ep-
idemic among heroin injectors, with clear public health
considerations. An effective HIV prevention program for
PWID is to retain them on treatment for as long as necessary
to ensure that the relapse to heroin injection is minimal.

Strengths of the study included the standardization of proto-
cols for care delivery, patient tracing, and data recording for the
patients included in the study. Furthermore, the database had
high levels of completeness with regard to clinical and pharma-
ceutical data. The principal limitation of our study was due to
the observational nature of the research. Although we adjusted
for a number of characteristics to address concerns of con-
founding, the potential for unmeasured or mismeasured factors
to bias our results existed.

Another limitation was the self-report of behaviors for the
baseline survey, and as a result, recall and social desirability
were potential biases impacting the metrics collected as part
of the baseline survey. In particular, specific metrics for sexual
risk factors (eg, multiple sex partners), injection risk factors (eg,
shared needles or cleaned shared needles with bleach), and his-
tory of abuse (eg, physical abuse or sexual abuse) were prone to
social desirability bias. Due to the stigmatization of behaviors,
these types of biases have been common when studying people
who inject drugs [46]. However, the resulting misclassification

Figure 1. Retention curves disaggregated by methadone dose.
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would be nondifferential with regard to our primary exposure
of interest and would bias our results toward the null, on aver-
age [47]. Last, we did not have substantial numbers of study
participants to adequately assess for interactions between char-
acteristics and attrition.

In conclusion, the government of Tanzania effectively estab-
lished the first publically funded methadone program on the
mainland of sub-Saharan Africa. Retention estimates were sim-
ilar to what has been reported from other methadone programs
in the world; however, opportunities remain regarding the qual-
ity and efficiency of care delivery and retention in methadone
treatment. Our study found a lower risk of attrition among cli-
ents receiving a higher methadone dose. These results confirm
what has been shown to be an effective implementation strategy
in other settings and highlight the importance of higher doses
of methadone to maximize HIV prevention benefits. Future re-
search should focus on the impact of methadone dose on other
quality-of-care measures as well as examining the impact of
flexible dosing strategies on patient retention.
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