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SYNOPSIS

Modified directly observed therapy (mDOT), in which a portion of total doses 
of a medication regime is ingested under supervision, has demonstrated 
efficacy as an intervention to assist patients in maintaining adherence to 
complicated antiretroviral therapy (ART). Although findings are favorable, exist-
ing efficacy studies fail to provide sufficient detail to guide others who wish to 
implement mDOT interventions. The aim of this article is to provide a primer 
for practitioners and researchers who wish to implement mDOT interventions.

Drawing on the experience of 10 federally funded research projects, we 
provide guidance on critical questions for program implementation, including: 
who should be targeted, length/duration/content/location/tapering of sessions, 
staffing, incentives, and approaches to data collection. In addition, guidance 
on staff training and minimum requirements for mDOT interventions is offered 
along with real-world examples of mDOT interventions.

mDOT is feasible and easily adapted to many settings and target popula-
tions. Interventions should match the specific needs of the target population 
and setting and be flexible in terms of design and delivery. mDOT should be 
considered among the spectrum of adherence interventions.
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Numerous randomized controlled clinical trials of 
intensive antiretroviral therapy (ART) have demon-
strated that adherent patients can achieve durable 
viral load suppression with sustained increases in 
CD4 lymphocyte counts1–4 and reduced morbidity and 
mortality.5–8 The benefits of ART are clear; however, its 
initial success and long-term effectiveness require high 
levels of adherence, which is challenging and not often 
accomplished by patients.9–11 Directly observed therapy 
(DOT), in which all doses of a medication regime are 
ingested under supervision, has been successful in 
improving adherence to ART;12–14 however, it is often 
not practical in real-world settings and existing efficacy 
studies fail to provide sufficient detail to guide others 
who wish to implement such interventions. 

An alternative to DOT, modified directly observed 
therapy (mDOT, also known as directly administered 
antiretroviral therapy [DAART]) has been offered as a 
potential solution to the challenge of observing every 
dose. mDOT differs from DOT in that only a portion of 
total doses are directly observed. Mitty and colleagues 
have completed a series of studies investigating out-
reach-based mDOT for ART.15,16 In their most recent 
inquiry, an intent-to-treat analysis revealed that patients 
who received an mDOT intervention evidenced 
greater reduction in viral load than those receiving 
standard care.16 This effect was most pronounced 
among individuals who were ART experienced. Several 
other studies that have evaluated different models of 
observed therapy also support its use.17–19 However, one 
controlled study20 did not support its efficacy. 

While not definitive, mDOT has promise as an 
intervention for ART adherence. However, existing 
efficacy studies fail to provide sufficient detail about 
the logistics and challenges to guide others in success-
fully implementing mDOT interventions. Nevertheless, 
practitioners and researchers who wish to employ this 
approach face several important questions: (1) Who 
should be targeted? (2) What should be included 
in an mDOT intervention? (3) How many weeks of 
intervention should be offered and where should 
they be conducted? (4) How long should the mDOT 
contacts be? (5) How many patients can receive ser-
vices each day? (6) How should patients be weaned 
from mDOT interventions? (7) Should incentives for 
participation in mDOT intervention be offered? and 
(8) What approaches have been used to collect data 
about mDOT interventions?

The aim of this article is to address this lack of 
information by providing a resource for practitio-
ners and researchers who wish to implement mDOT 
interventions. Specifically, we answered the previous 

questions by describing how mDOT has been applied 
in 10 research contexts with population samples of 
diverse human immunodeficiency virus (HIV)-infected 
individuals and across a variety of settings. We also 
identified minimum requirements for the translation 
and implementation of mDOT and detailed minimum 
requirements for mDOT staff training. 

METHODS

Participants
Respondents in this study were 10 research groups that 
had employed mDOT interventions for adherence to 
ART medications in their research or treatment pro-
grams.15,18,19,21–26 Respondents spanned the U.S. and 
had a wide range of experience working with samples 
of diverse HIV-infected individuals with several sites 
specifically targeting patients who were experiencing 
comorbid disorders (e.g., substance abuse) and/or sig-
nificant psychosocial stressors (e.g., homelessness). 

Potential respondents for the study were identified 
via professional relationships with other researchers. 
The snowball technique, in which all respondents 
were asked to recommend additional researchers who 
employ mDOT for ART adherence in their programs, 
was used. Finally, a search of the Computer Retrieval 
of Information on Scientific Projects database of 
funded studies was completed to identify any additional 
researchers not yet contacted. Respondents were asked 
for verbal informed consent to participate during the 
initial contact and followed up with additional phone 
or e-mail contact(s). All aspects of this voluntary study 
were approved by the University of Missouri–Kansas 
City (UMKC) Institutional Review Board, and all inves-
tigators who were approached agreed to participate.

Procedure and measures
Respondents were asked to participate in a semistruc-
tured qualitative interview, using a set of standard ques-
tions, via phone or e-mail. Additional prompt questions 
were used in the few instances when respondents did 
not offer unsolicited opinions about how important 
they felt mDOT methods were in assisting patients in 
adhering to ART, whether they thought certain patients 
differentially benefited from mDOT, how patients felt 
about regular visits, and what they believed were neces-
sary aspect(s) of an mDOT intervention. 

RESULTS

Respondents’ answers to the standardized questions are 
summarized in the Table and detailed in this article.
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Who should be targeted?
Overall, respondents reported working with a wide 
range of HIV+ individuals, including participants who 
were dually diagnosed with mental illness and/or 
substance abuse, individuals receiving methadone 
maintenance, those who were homeless/marginally 
housed, and individuals residing in rural as well as 
urban communities. Several sites targeted individu-
als with a history of nonadherence and/or evidence 
of disease progression (e.g., viral load .400), which 
suggested that participants might benefit from an 
adherence intervention. 

What should be included in an mDOT intervention?
All respondents reported that mDOT included physi-
cally observing at least one dose of ART medication 
on visit days. However, the array of additional mDOT 
components provided by staff varied greatly and ranged 
from very minimal (i.e., providing refill reminders) to 
multicomponent comprehensive interventions (i.e., 
link to resources, health education, needs assessment, 
clinic appointment reminders, electronic paging device 
to prompt unobserved doses, and health-care visits). 
What constituted health education varied by site, but 
most included comprehensive adherence and basic 
HIV disease-management counseling. Many sites with 
multicomponent mDOT interventions reported that 
they were fulfilling a need in their communities by 
providing services that were not readily available to 
patients. 

How many weeks of intervention should be offered 
and where should they be conducted?
The length of mDOT interventions varied greatly, 
ranging from 12 to 56 weeks, with one site providing 
intervention in conjunction with methadone treatment 
for as long as the participant wanted to continue. Most 
sites delivered doses to participants’ homes or other 
mutually agreed upon locations in the community (e.g., 
a coffeehouse). However, several studies were successful 
in getting participants to come to a single location (e.g., 
methadone clinic, homeless shelter) or used a mobile 
van to meet participants in the community. 

How long should the mDOT contacts be?
The average length of an mDOT visit varied greatly 
by site (from 5 to 30 minutes) with differences mostly 
being attributed to the number of mDOT components 
provided by outreach workers during a standard visit. 
Sites with the lowest contact time tended to provide 
tightly controlled, direct observation of medication 
ingestion, whereas those with longer average visits 
offered many additional services (e.g., linkage to care, 

health education, and/or secondary HIV prevention 
interventions).

How many patients can receive services each day?
The number of patients seen per day by a single out-
reach worker varied greatly by site and was directly 
related to the average length of the mDOT visit and 
patient regime factors. Not surprisingly, sites that 
enrolled patients with once daily regimes were able 
to have longer visits and see more patients per day, as 
visits could be spread out across the workday without 
interfering with patients’ preferred dosing time. Sites 
where the majority of patients were on twice to three 
times per-day regimes had less flexibility in observing 
doses. 

While most sites were able to accommodate patients’ 
individual preferred dosing schedules, there was a limit 
to what could be done. Creative solutions were found to 
these types of logistic problems, including hiring more 
mDOT outreach workers, asking patients to adjust their 
preferred dosing time, and/or changing the site of the 
mDOT visit to reduce staff travel time. Despite being 
effective, all of these potential solutions brought their 
own problems in terms of patient willingness to comply 
and generalizability to real-world settings.

How should patients be weaned  
from mDOT interventions?
Deciding how and when to taper mDOT interventions 
is difficult and many sites reported changing their 
approach to this as they gained more experience with 
their target population. Sites that enrolled a majority 
of dual-diagnosed, especially current substance-abusing 
participants, tended to employ more flexible tapering 
strategies. 

Should incentives for participation  
in mDOT intervention be offered?
Some sites offered incentives (e.g., food, hot showers, 
money) for participating in mDOT treatment, while 
others offered enticements only when participants 
provided evaluation data. While not necessarily 
attempting to provide incentives for participation in 
mDOT treatment, some sites did choose to colocate 
their interventions in environments that already pro-
vided reinforcement for participants (e.g., methadone 
maintenance clinic, homeless clinic). 

What approaches have been used  
to collect data about mDOT interventions?
All sites attempted to evaluate the efficacy of their 
mDOT intervention. In addition to the doses that 
were directly observed, most sites relied on self-report 
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of adherence to unobserved doses, often confirming 
with pill counts. Only a few sites attempted to track 
adherence using objective measures like medication 
event monitoring (MEM) caps, and only one used 
computer-assisted approaches to reduce demand char-
acteristics (e.g., audio computer-assisted self-interview, 
handheld devices). All sites collected disease mark-
ers (e.g., viral load, viral resistance, CD4) to explore 
mDOT’s impact.

In addition, all sites collected data on the number of 
mDOT sessions completed. Some also tracked “planned 
misses” to account for unobserved mDOT visits where 
patients knew in advance that they would have to miss 
a visit (e.g., doctor’s appointment, travel) but wanted 
to plan for that dose. “Directly delivered doses” were 
also tracked by some sites that had patients on once 
per day regimes, where the only dose was taken at 
bedtime when a visit was impractical. Finally, all sites 
made attempts to minimize participant burden by 
combining evaluation sessions with clinic appointments 
or other services. 

MINIMUM REQUIREMENTS FOR MDOT

Reporting outcome data for the mDOT interventions 
described here was outside the scope of this article. 
Further, most of the studies did not attempt to break 
apart their mDOT interventions to establish the effi-
caciousness of particular aspects. However, drawing 
on the wealth of knowledge provided by the expert 
respondents, a review of relevant literature, and our 
own experience, we attempted to identify components 
that are likely important for producing high-quality 
mDOT interventions (Figure). 

While there was great variation in the professional 
background of individuals hired to perform mDOT 
interventions across studies, respondents clearly stated 
that these individuals must be capable of making strong 
interpersonal connections with participants. While 
proper training to increase understanding of HIV dis-
ease management and the challenges of adherence as 
well as ongoing supervision were cited as ways to help 
this occur, respondents were clear that the selection 
of staff who exhibited empathy with patients while 
maintaining professional boundaries was critical. 

Another aspect of the participant-provider relation-
ship highlighted by many sites entailed taking reason-
able steps to ensure patient confidentiality in the field. 
For example, mDOT workers need to be prepared to 
creatively deliver medication (e.g., palm medications 
and hand-off to participant in a handshake) and/or 
allow participants to explain the mDOT worker’s pres-
ence in creative ways (e.g., parole officers, friends, 

visiting nurses, etc.) that allow patients to maintain 
their confidentiality. This was especially important in 
some of the methadone maintenance clinics where 
individuals expressed concern about keeping their 
HIV+ status private. Given space limitations in many 
settings, careful planning is necessary to provide privacy 
that does not inadvertently attract attention to mDOT 
participants.

Flexibility in all aspects of the mDOT interven-
tion was a recurrent theme. In describing flexibility, 
respondents were clearly focused on making their 
mDOT intervention as accessible for participants as 
possible. For example, given the already chaotic lives of 
many patients, respondents stressed the importance of 
working together to identify a convenient location for 
the intervention to occur. While several groups were 
successful in using a single community site, this might 
not work in all instances and ongoing verification that 
an agreed upon site was still convenient appeared to 
improve active participation. Respondents also stressed 
the importance of being flexible with how the inter-
vention was delivered. For example, taking steps to 
contact patients who failed to show up for their mDOT 
intervention was stressed, with some sites sending staff 

Figure. Minimum mDOT  
and staff training requirements

Minimum requirements for mDOT 

• Physically observing at least a portion of doses
• mDOT staff who can establish trusting professional 

relationships
• Sensitivity to maintaining patient confidentiality
• Convenience of/flexibility in intervention location 
• Commitment to tracking participants who are no-shows/lost  

to follow-up
• Individualized and/or flexible tapering schedules
• Provision of/linkage to additional resources
• Patient education and medication taking skills building

Minimum staff training requirements

• ART medication and adherence
• HIV 101 (including transmission, secondary prevention, and 

disease management)
• Safety training
• Confidentiality/HIPAA requirements
• Professional boundaries
• Shadowing
• Ongoing supervision

mDOT 5 modified directly observed therapy

ART 5 antiretroviral therapy

HIV 5 human immunodeficiency virus

HIPAA 5 Health Insurance Portability and Accountability Act
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out into the community to attempt to make contact 
with participants in known hangouts. 

Respondents indicated that patient education and 
adherence skill development, as well as linkages to care, 
were important aspects of mDOT interventions. While 
these were consistent recommendations, the exact 
content suggested varied by site and appeared to be 
directly linked to patient populations and the existing 
services available. For example, some sites incorporated 
side-effect management into their mDOT interven-
tions, whereas others suggested developing patients’ 
ability to identify side effects and encouraging them 
to talk directly with their providers for management 
advice. The consistent theme was the importance of 
matching the intervention components to population 
needs and community resources.

Minimum staff training requirements
As highlighted in the Figure, respondents described 
what they felt were minimum training needs of mDOT 
staff. While much of the training was consistent with 
that which would be necessary for any intervention 
involving HIV+ individuals, mDOT did present some 
unique challenges. For example, because so many of 
the sites made contact with participants in their homes 
and communities, respondents felt that staff needed 
to receive high-quality safety training. Specifically, staff 
needed to be sufficiently “street smart” and effectively 
equipped to feel confident in these settings to make a 
connection with patients. The wide range of individuals 
who can be trained to perform mDOT interventions is 
a plus of this approach; however, respondents stressed 
proper training in HIV transmission, secondary preven-
tion, disease management, and confidentiality/Health 
Insurance Portability and Accountability Act (HIPAA) 
issues to ensure that appropriate empathy can be 
communicated. 

Respondents emphasized the importance of develop-
ing clear procedures for addressing medication side 
effects, nonadherence, and notification of providers. 
Depending on the study/program design, this can be 
a particularly thorny area; however, collaboration with 
providers and patients in the development of these 
procedures can help balance patient autonomy and 
provider responsibility concerns. 

DISCUSSION

As is apparent from the diversity of the sites reviewed, 
mDOT for ART is feasible and easily adapted to many 
settings and target populations. More research is needed 
to ascertain which patients need and will benefit most 
from mDOT interventions; however, emerging data 

indicate that this approach may be particularly helpful 
for patients with a history of nonadherence.16

Despite concerns that daily visits would be seen as 
intrusive, results indicated that patients reported that 
the mDOT contacts were desirable and frequently 
requested to continue with visits past the active inter-
vention period. Despite favorable views about mDOT, 
many respondents indicated that patients routinely 
expressed concerns about maintaining confidentiality, 
especially when services were provided in a methadone 
maintenance clinic. Respondents indicated that in 
most cases, minimal environmental adjustments, such 
as conducting mDOT in a private room and/or ensur-
ing that other clients are unaware of what qualifies 
patients for specific programs, are sufficient to address 
these concerns. 

For programs in which mDOT takes place in 
patients’ homes, confidentiality concerns often cen-
tered on neighbors observing the visits. Nevertheless, 
when given the option, results indicated that most 
patients chose to receive mDOT visits at home. When 
questions were asked, patients tended to use creative 
explanations to account for the mDOT visits, and 
interventionists needed to be ready and willing to go 
along with patients’ descriptions. With a little plan-
ning and willingness to adjust procedures to fit new 
contexts, mDOT is a viable treatment option in almost 
any context.

In this article, we have identified key elements of 
an mDOT intervention, but studies are still necessary 
to empirically test the effectiveness of components. 
Despite the lack of empirical data, it is clear from our 
expert respondents that components should match the 
needs of the target population and setting, and should 
include some direct observation of the ingestion of ART 
medications. However, providing direct observation 
often presents logistical challenges. For example, as 
patients stabilize on methadone treatment, they may 
be given take-home doses, meaning that they will not 
attend clinic daily. For community-based programs, 
patients may live outside of a reasonable catchment 
area. Creative solutions to address logistical challenges, 
such as observations via camera phones, video Internet, 
family members, or phone verification, were suggested 
by our respondents and should be explored in future 
studies. These solutions may be especially important 
for those who work with patients in rural communi-
ties or large metropolitan areas where urban sprawl 
is a problem. 

Currently, there is no empirical evidence to guide 
important decisions about the structure of mDOT 
interventions (e.g., the ideal length of sessions, dura-
tion of intervention, content, tapering plan). However, 
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what is clear from the results of this inquiry is that 
these decisions should match the specific needs of the 
target population and setting. Flexibility in the design 
and delivery of mDOT was a consistent theme. Several 
sites utilize a flexible model where patients can enter 
and leave mDOT as needed to maintain adherence. 
Outside of the research context, this may be the ideal 
approach. Despite the lack of empirical evidence to 
assist practitioners/researchers in making these deci-
sions, the studies described in this article provide a 
preliminary guide and should assist in program design, 
staffing plans, and budgeting. 

Offering incentives for participation in interven-
tion is still controversial; however, some studies have 
found that it improves adherence to intervention 
and outcomes.27 Historically, paying for participation 
in interventions has been seen as problematic, as it 
might lead to compliance with an intervention that is 
not really feasible and, therefore, result in misleading 
findings. In addition, behavioral research indicates 
that extrinsic reinforcement for desired behaviors may 
actually decrease individuals’ internal motivation, lead-
ing to a drop-off in the desired behavior.28 However, a 
recent meta-analysis refutes this claim, leading many to 
believe that providing incentives may maintain patient 
involvement in interventions long enough for them to 
experience intrinsic benefits.29 As more data emerge 
in the next few years, future studies/programs may 
find more support for decisions to offer incentives for 
intervention participation.

Collection of outcome data is important for improv-
ing our understanding of the impact of mDOT inter-
ventions. Most of the studies described here have used 
self-report measures of adherence to unobserved doses; 
however, more objective approaches (i.e., MEMs) may 
be particularly helpful in detecting subtle changes in 
behavioral adherence. 

Outside of a research context, there are still good 
reasons to collect outcome data on mDOT interven-
tions. In addition to contributing to the limited amount 
of effectiveness data, practice settings may be more 
successful in securing financial support for mDOT 
interventions if they collect data to demonstrate the 
impact on their patients. For example, some studies 
have observed that mDOT has an unexpected positive 
impact on other health behaviors, such as adherence 
to non-ART medications or other health behaviors.24 
Others have reported improvements in patient mood 
and overall hope, which patients attributed to the 
daily contact with an mDOT interventionist.15,16 Data 
are also emerging that demonstrate the cost-effec-
tiveness of mDOT for ART interventions;31 however, 
these additional benefits need to be documented and 

considered in the overall assessment of the viability of 
this labor-intensive intervention. 

The significant contact with patients inherent in 
mDOT interventions may provide an ideal opportunity 
for the delivery of other important services, like second-
ary HIV prevention, smoking cessation, employment 
reintegration, or engagement in case management and 
overall health care. Not surprisingly, several groups are 
exploring the feasibility and efficacy of these types of 
combined interventions.32 

Regardless of the intervention focus, respondents 
indicated that careful planning and collaboration 
regarding intervention components and educational 
materials is important to ensure that the content is 
consistent with providers’ recommendations. Close 
collaboration with providers is always a challenge, as 
their time is limited and their responsibilities are vast. 
But most are deeply committed to providing patients 
with the best resources possible and will be eager to 
ensure that program materials are consistent with that 
goal. Just as with the establishment of any intervention 
program, mDOT programs present numerous logisti-
cal challenges. Careful planning and consultation 
with successful programs, such as those highlighted 
in this article, may offer potential solutions to these 
challenges. 

mDOT interventions in the real world
Despite the limited empirical evidence for the efficacy 
of mDOT for ART, many health-care providers have 
embraced its potential and found ways to integrate 
it into their clinical settings. For example, the Joint 
AIDS Community-wide Quest for Unique and Effective 
Treatment Strategies (JACQUES) Demonstrative Proj-
ect at the University of Maryland’s Institute of Human 
Virology provides services for African American, HIV+, 
homeless, or marginally housed individuals with co-
occurring substance abuse and/or other mental health 
disorders (Table).33 Participants are offered an array of 
services, including life skills workshops, support groups, 
bible study, and mDOT. Their flexible approach allows 
patients to choose how many daily mDOT contacts they 
want per week, and patients can start, stop, and restart 
any of the available services (including mDOT) at will 
for up to 96 weeks. 

Another example of mDOT in the real world is 
a program directed by the British Columbia Center 
for Excellence in HIV/acquired immunodeficiency 
syndrome.34 This program provides daily DOT for 
patients on once per day ART regimes. In addition to 
DOT, needs assessments, linkages to other resources, 
and addictions counseling are provided during brief 
visits at a convenient clinic or field site. Patients create 
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individualized tapering schedules and all services, 
including daily DOT, are provided for as long as 
patients are interested and benefiting from services. 
This program is offered free of charge by the British 
Columbia Ministry of Health to all who need it. 

Clearly, mDOT has promise and should be consid-
ered among the spectrum of adherence interventions 
for HIV+ individuals.
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