Comment

Overcoming structural barriers to tuberculosis treatment in
Africa through digital technologies

Millions of people still die from tuberculosis in Africa. The
continent is home to 17 of the 30 countries with the
highest tuberculosis burdens and 25% of all new cases
worldwide. According to the WHO Global Tuberculosis
Report 2025,* the continent exceeded the first End TB
Strategy milestones and recorded one of the strongest
global recoveries in tuberculosis control; the efforts of
African governments and their international partners
have been instrumental in this progress. Despite these
advances, the continent is still struggling with monitoring
tuberculosis treatment adherence and completion, which
directly affects cure, relapse, drug resistance, transmission
dynamics, and economic wellbeing. In this Comment, we
argue that evaluation of tuberculosis treatment adher-
ence strategies in Africa, particularly digital adherence
technologies (DATSs), need to extend beyond biomedical
treatment outcomes to include patient-centred, economic,
health system, and transmission-related effects.

To date, the continent has not benefited from DATs
such as video-observed therapy, SMS reminders, medi-
cation event reminder monitors, smart pillboxes, and
medication sleeves that might otherwise increase treat-
ment adherence. By avoiding the need for daily clinic visits
for directly observed therapy (DOT), these tools have the
potential to empower individuals with tuberculosis dis-
ease to manage their treatment independently while
being monitored remotely.2 Several individual and cluster-
randomised controlled trials have been carried out in
high-burden African countries to compare the effective-
ness of promising DATs with conventional DOT. However,
translating these trial findings into policy and routine
practice remains a challenge. This challenge is particularly
urgent as tuberculosis programmes across Africa navigate
post-COVID-19 recovery, persistent funding constraints,
and increasing pressure to adopt patient-centred and
cost-effective models of care.

Although DOTs might not improve treatment out-
comes in all cases, the system might offer other advan-
tages. In settings wherein adherence under DOT is already
high, a DAT intervention could be considered successful
when it achieves comparable adherence while providing a
more patient-centred and cost-effective alternative. DATs
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do appear to improve treatment adherence.>* Although
the scientific value of DATs should guide their adoption,
parallel attention is required to ensure equitable access to
these technologies and the benefits they generate. Both
standard DOT and DAT approaches have distinct potential
benefits and drawbacks in the African context, in imple-
mentation, uptake, access, or sustainability, which make
informing policy and practice more complex. Tuberculosis
policy implementers and future studies will need to con-
sider the available data for both DOT and DATSs, including
individual and societal wellbeing, in addition to treatment
outcomes, and make a contextual decision. We propose
six domains for the evaluation of tuberculosis treatment
adherence systems (figure). Using this framework, we
outline six domains that should be systematically incor-
porated into future evaluations of tuberculosis treatment
adherence strategies in Africa.

Patient-centred outcome: this domain would include
measures of daily activity, self-care, pain, and anxiety,
themes that address quality of life. Daily DOT can be
burdensome, requiring extensive travel and causing
frustration or difficulties in managing work or family
responsibilities. DATs might alleviate these burdens, but
data are still scarce in this patient-centred area. The field of
tuberculosis could draw on the experience of other
infectious disease syndromes in adapting the desirability
of outcome rankings (DOOR) end-of-treatment outcomes
approachs to focus on outcomes most valued by
individuals.

Economic protection: daily DOT imposes substantial
economic impacts on individuals and families. According
to the 2025 WHO Global Tuberculosis Report,* 43% of
tuberculosis-affected households face catastrophic costs
despite  free tuberculosis care and treatment.
A multicountry study conducted in Ethiopia, Tanzania,
Kenya, and Uganda® found that more than half of
tuberculosis-affected households faced catastrophic costs,
with DOT associated with the greatest increases in
household expenditure. These trends threaten the
achievement of the third End TB Strategy target to
eliminate catastrophic costs for individuals with tuber-
culosis disease and their households. In-person visits
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Figure: Six domains for evaluation of tuberculosis treatment adherence systems beyond treatment outcomes

impose financial burdens on the health-care system due
to intensive demands for health workforce and facility
resources. Importantly, interventions that achieve treat-
ment outcomes comparable to DOT while substantially
reducing patient-level and system-level costs should be
considered successful within value-based tuberculosis care
frameworks. Studies that quantify potential cost savings
from reduced clinic visits, including expenses related to
transportation, accommodation, food, and health-care
access, and savings to the health-care system, are essen-
tial to accelerate progress towards the End TB financial
protection targets.

Multidimensional adherence: adherence and treatment
success are influenced by the health system, type, and
duration of anti-tuberculosis therapy, social factors, and
patient aspects. The collective assumption that individuals
alone are accountable for non-adherence can be mis-
leading, as it ignores other influential factors. DOT often
imposes adherence strategies on individuals without
accounting for the broader context of non-adherence. In
contrast, DATs promote better patient ownership of

treatment adherence, with supportive oversight, while
reducing the daily burden on the health-care system.
Studies should investigate the role of DATs in supporting
multidimensional adherence and enhancing patient
self-care capacity.

Transmission risk reduction: since tuberculosis trans-
mission poses risks to individuals and health-care work-
ers/ daily visits for DOT can facilitate the spread of
tuberculosis disease to other individuals attending these
facilities. Daily transportation to facilities can also pose an
additional tuberculosis transmission risk to the commu-
nity.® Studies of DATs should investigate whether lower
facility attendance results in lower risk of secondary
tuberculosis transmission in waiting areas and through
transportation, and the potential of DATs to mitigate
these risks.

Health-system integration: usability and interoperabil-
ity of DATs within conventional health systems are crucial.
Since primary health-care facilities are responsible for
routine care,*® DATs need to be user-friendly for both
health-care professionals and individuals with tubercu-
losis disease at the primary health-care level, and they
need to be compatible with current electronic health
record systems to guarantee their long-term integration
into national tuberculosis programmes. These platforms
need to be refined until their design best satisfies these
requirements. Future studies should, therefore, evaluate
user satisfaction, ease of use, and interoperability
with existing electronic health records and tuberculosis
surveillance systems.

Uptake: there is scarce evidence available on the extent
of DATs uptake, their equitable reach, and coverage
among target populations, and the contextual factors
influencing the deployment of DATs at facility and com-
munity levels. There is also insufficient understanding of
the factors affecting the sustainable use of DATs and the
fidelity with which DAT activities are implemented
according to intended protocols and workflows. DATSs are
associated with potential barriers linked to the digital
divide in Africa, including intermittent power outages; the
availability and cost of mobile network services; the
availability, upgrading, and maintenance of digital devices
or mHealth Apps; and verifying levels of literacy and
technological comfort, particularly among older pop-
ulations. These potential barriers warrant rigorous inves-
tigation alongside deployment and implementation
planning to inform equitable access, scale-up, and
sustainable use of DATSs in Africa.
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In conclusion, although strong studies are under way on
the continent, various factors such as funding constraints,
concerns about future adoption, and local availability of
technologies have constrained the uptake of DATs. We
recommend that future research for evaluating DATSs in
Africa should explore beyond treatment outcomes
(appendix p 1), and wherever DATs achieve comparable
results to DOT in biomedical metrics, evidence of their
broader benefits in overcoming structural barriers,
mitigating transmission risk, and alleviating patient and
health-system burdens should play a decisive role in
guiding tuberculosis policy and programmatic decision
making in Africa.
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