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ABSTRACT
Background Digital adherence technologies (DATs) 
with associated differentiated care are potential tools 
to improve tuberculosis (TB) treatment outcomes and 
reduce associated costs for both patients and healthcare 
providers. However, the balance between epidemiological 
and economic benefits remains unclear. Here, we used 
data from the ASCENT trial to estimate the potential 
long- term epidemiological and economic impact of DAT 
interventions in Ethiopia.
Methods We developed a compartmental transmission 
model for TB, calibrated to Ethiopia and parameterised 
with patient and provider costs. We compared the 
epidemiological and economic impact of two DAT 
interventions, a digital pillbox and medication labels, to the 
current standard of care, assuming each was introduced 
at scale in 2023. We projected long- term TB incidence, 
mortality and costs to 2035 and conducted a threshold 
analysis to identify the maximum possible epidemiological 
impact of a DAT intervention by assuming 100% treatment 
completion for patients on DAT.
Findings We estimated small and uncertain epidemiological 
benefits of the pillbox intervention compared with the 
standard of care in Ethiopia, with a difference of −0.4% 
(95% uncertainty interval (UI) −1.1%; +2.0%) incident TB 
episodes and −0.7% (95% UI −2.2%; +3.6%) TB deaths. 
However, our analysis also found large total provider and 
patient cost savings (US$163 (95% UI US$118; US$211) and 
US$3 (95%UI: US$1; US$5), respectively, over 2023–2035), 
translating to a 50.2% (95% UI 35.9%; 65.2%) reduction 
in total cost of treatment. Results were similar for the 
medication label intervention. The maximum possible 
epidemiological impact a theoretical DAT intervention could 
achieve over the same timescale would be a 3% (95% UI 
1.4%; 5.5%) reduction in incident TB and an 8.2% (95% UI 
4.4%; 12.8%) reduction in TB deaths.
Interpretation DAT interventions, while showing limited 
epidemiological impact, could substantially reduce TB 
treatment costs for both patients and the healthcare 
provider.

INTRODUCTION
Tuberculosis (TB) is the 13th leading cause of 
death worldwide, and world’s top infectious 
killer, despite being largely treatable.1 Effec-
tive first- line therapy for TB is widely available,2 
however, standard treatment is 6 months and 
often requires that patients make frequent 
visits to the healthcare facility for supervised 
treatment. This can make supporting treat-
ment adherence both challenging and costly, 
especially in resource- constrained settings.3–6

WHAT IS ALREADY KNOWN ON THIS TOPIC
 ⇒ Recent empirical epidemiological evidence on digital 
adherence technologies (DATs) is contradictory, with 
different studies and settings showing a mixture of 
both positive impact and no impact of DAT interven-
tions on tuberculosis (TB) treatment outcomes.

WHAT THIS STUDY ADDS
 ⇒ This is the first modelling study to use direct trial 
results to estimate long- term epidemiological and 
economic outcomes. We used results from the 
ASCENT trial and modelled two DAT interventions in 
Ethiopia.

 ⇒ Results showed limited epidemiological impact of 
DATs in Ethiopia, but substantial reductions in TB 
treatment costs for both patients and the healthcare 
provider.

HOW THIS STUDY MIGHT AFFECT RESEARCH, 
PRACTICE OR POLICY

 ⇒ Estimated savings over a 12- year time frame in-
dicate that DATs could have important budgetary 
implications from the provider side. In 2023 alone, 
these savings would have been equivalent to 
~10%–11% of Ethiopia’s annual TB budget.
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Ethiopia is 1 of the 30 high TB burden countries, with 
an estimated incidence of 126 TB episodes per 100 000 in 
2022.7 Ethiopia is also one of only seven countries to have 
reached the first milestone of the WHO End TB Strategy, 
with a reduction of 20% in estimated TB incidence and 
35% reduction in TB deaths in 2020 compared with 
2015.8 However, it is unknown if future End TB targets, 
of 90% and 95% reductions in incidence and deaths, 
respectively, and no people with TB facing catastrophic 
costs (ie, costs due to a TB disease episode of >20% of the 
annual household income), will be met. Key indicators 
for monitoring implementation of the End TB Strategy at 
global and national levels include TB treatment coverage 
and treatment success rates, with recommended target 
levels of at least 90% for both. Most recent estimates show 
that Ethiopia attains a treatment coverage of 73% and 
a treatment success rate of 86%,7 8 leaving limited room 
for epidemiological improvement but unclear economic 
opportunities. Ethiopia’s per capita expenditure has 
steadily increased in the last two decades (from US$4.50 
in 1995/1996 to US$36.40 in 2019/2020), however, this 
amount is still low compared with the average per capita 
health expenditure among low- income African countries 
(US$43).9 Additionally, recent surveys have shown that 
at least 64.7% of TB patients faced catastrophic costs in 
2021 and that this percentage can substantially decrease 
if interventions targeting the main drivers of catastrophic 
costs are implemented.10 In the latest National Strategic 
Plan, the Ministry of Health committed to reduce the 
families facing catastrophic costs due to TB to below 
25%.11

Digital adherence technologies (DATs) include such 
tools as phone- based technologies, digital pillboxes and 
video- supported therapy. These, combined with associ-
ated differentiated care, are one potential tool to provide 
more patient- centred treatment support.12 Through 
improved treatment support, these tools could reduce 
missed doses,13–15 and as a consequence could poten-
tially improve treatment outcomes,16 therefore, reducing 
population- level TB incidence and mortality.17 DAT 
interventions could also reduce the number of visits a 
patient needs to make to the healthcare facility, reducing 
costs for both patients and healthcare providers, allowing 
the latter to focus on those patients requiring additional 
support.18 They could contribute to the End TB goal 
of reducing TB- associated catastrophic costs and meet 
national targets.19

Recent empirical epidemiological evidence, however, is 
contradictory, with different studies and settings showing 
a mixture of both positive impact and no impact of DAT 
interventions on TB treatment outcomes.20 21 Some 
studies have shown DAT interventions lead to a reduc-
tion in risk of on- treatment death, loss to follow- up, 
or treatment failure,22 23 or an increase in treatment 
completion and cure rates24 compared with the standard 
of care (SoC). However, others have shown no statistically 
significant impact.15 25–29 Meanwhile, some economic 
analyses agree that DAT interventions are likely to reduce 

catastrophic costs30 and may be a cost- effective tool for 
TB treatment support.31–34

The Adherence Support Coalition to End TB 
(ASCENT) project in Ethiopia was a large cluster 
randomised trial (PACTR202008776694999) which 
implemented and assessed the effectiveness of two DAT 
interventions (digital pillboxes and medication labels) 
compared with the SoC, for drug- susceptible pulmo-
nary TB.35 The participants in the intervention arms 
were linked to a web- based adherence platform for daily 
adherence monitoring and differentiated response to 
participant adherence for those who missed doses.35 36 
The primary outcome comprised on- treatment death, 
loss to follow- up, treatment failure, switch to drug- 
resistant TB treatment or recurrence 6 months after the 
end of treatment; secondary outcomes included loss to 
follow- up. Effectiveness results showed that neither the 
pillbox (adjusted OR 1.04, 95% CI 0.74 to 1.45) nor the 
label (adjusted OR 1.14, 95% CI 0.83 to 1.61) interven-
tions reduced the risk of the primary composite outcome. 
However, a reduction of loss to follow- up (adjusted OR 
0.37, 95% CI 0.15 to 0.95) was observed in the label arm.37 
The within- trial health economic analysis found that 
the labels and pillbox arms had a 60%–70% likelihood 
of being cost- effective when compared against the SoC, 
at a cost- effectiveness threshold (CET) of up to US$100 
per disability- adjusted life- years (DALY) averted—largely 
driven by the effect neutral finding and human resources 
time saving.38

Here, we used results from the ASCENT trial to model 
the long- term epidemiological and economic impact of 
these DAT interventions, and their prospective contribu-
tion to achieving Ethiopia’s End TB Strategy targets.

METHODS
We built a dynamic, age- structured, compartmental 
model for the transmission of Mycobacterium tuberculosis 
infection in Ethiopia, to study the impact of DAT interven-
tions on TB incidence, mortality and costs. The model’s 
structure (online supplemental figure 1) was informed 
by the care cascade in Ethiopia, including compartments 
for individuals with TB infection (early (Le) and late 
(Ll)), undiagnosed active TB (D), diagnosed TB under-
going treatment (Dt and Dt*) and on- treatment lost to 
follow- up (LTFU) (F). The model included transmission 
of infection to healthy individuals, reinfection of already 
infected individuals, reinfection of cured individuals, 
reactivation and relapse. Due to the young age of Ethi-
opia’s population, two age groups were considered in 
the model: 0 ̶ 14 years and ≥15 years. The model did not 
explicitly consider HIV coinfection, nor drug resistance, 
as individuals with drug- resistant TB were excluded from 
the ASCENT trial. BCG vaccination in the younger age 
group was included by assuming a constant coverage of 
70%.7

The model was initialised to Ethiopia’s 2010/2011 TB 
prevalence,39 calibrated to Ethiopia’s estimates of TB 
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incidence and mortality from 2011 to 2019 using WHO 
Global TB reports40 and parametrised using trial data37 to 
inform treatment outcomes. The model was coded using 
R (V.4.1.2) and calibration was performed through the 
History Matching and Emulation (hmer) package,41 42 
which uses Bayes Linear emulation and history matching. 
Model schematic, description and equations, can be 
found in online supplemental table 1 and calibration 
targets (online supplemental table 2).

Costs per patient in Ethiopia by treatment outcome 
(treatment completed, LTFU or died) are reported in 
online supplemental table 3. These were estimated as 
the sum of treatment costs and intervention costs (for 
pillbox and label scenarios). Treatment costs include 
staff salaries, hospitalisations and drug regimen costs and 
were collected during the trial for a subsample of partic-
ipants, where a full cost breakdown can be found in the 
within- trial health economic analysis.38 Intervention costs 

include technology, network and training costs and were 
instead estimated in a post- trial scenario for Ethiopia 
as US$16.56 and US$4.12 for pillbox and label, respec-
tively. The same was done for four additional countries 
for comparison: Tanzania, South Africa, Philippines and 
Ukraine (see online supplemental file 2) for full inter-
vention cost breakdown for the five countries). Data for 
these countries were collected during similar trials (but 
with slightly different designs) under ASCENT.43

DALYs were estimated using modelled incident TB and 
deaths occurring every year from 2023 to 2035, in order 
to estimate years of life lost and years of life lived with 
disability. A 3% yearly discount was applied to both costs 
and health gains. Probabilistic sensitivity analysis was also 
performed by running the model 1000 times, estimating 
means and uncertainty intervals (UI). Results were 
reported in the form of incremental costs and DALYs 
averted for each of the two DAT interventions compared 

Table 1 Modelling projections of TB incidence, mortality and costs of treatment for standard of care (SoC), pillbox 
intervention and label intervention. Whole national population, 2023−2035 time frame.

SoC value (95% 
uncertainty interval)

Pillbox value (95% 
uncertainty interval)

Labels value (95% 
uncertainty interval)

Epidemiological outcomes

TB incidence in 2035, per 100 000 persons 89.30
(47.93; 140.56)

88.07
(46.71; 138.50)

86.97
(45.05; 136.94)

Difference vs SoC in number of TB episodes over 2023–2035 −10 963
(−31 629; 56 550)

−22 104
(−73 566; 20 750)

Percentage difference vs SoC in TB episodes over 2023–2035 −0.4%
(−1.1%; 2.0%)

−0.8%
(−0.7%; 2.6%)

TB mortality in 2035 per 100 000 persons 16.20
(8.47; 24.09)

15.85
(8.21; 23.62)

15.88
(8.22; 23.75)

Difference vs SoC in number of TB deaths over 2023–2035 −3665
(−11 353; 18.81)

−1382
(−14 273; 6.76)

Percentage difference vs SoC in TB deaths over 2023–2035 −0.7%
(−2.2%; 3.6%)

−0.3%
(−2.7%; 3.2%)

DALYs averted, million 0.068
(−1.12; 1.28)

0.002
(−1.25; 1.30)

Economic outcomes

Patient costs, million USD 12.06
(10.43; 13.57)

9.20
(8.034; 10.38)

9.03
(7.76; 10.20)

Incremental patient costs, USD −2.87
(−0.94; −4.85)

−3.04
(−1.07; −5.06)

Percentage change in patient costs −23.8%
(−7.8%; −40.2%)

−25.2%
(−8.9%; −41.9%)

Provider costs, million USD 317.69
(275.84; 357.56)

154.89
(135.32; 174.90)

137.24
(117.81; 154.75)

Incremental provider costs, million USD −162.80
(−118.08; −209.64)

−180.45
(−134.88; −225.02)

Percentage change in provider costs −51.2%
(−37.2%; −66.0%)

−56.8%
(−42.5%; −70.8%)

Total costs, million USD 329.69
(286.27; 370.24)

164.07
(143.12; 184.94)

146.24
(125.78; 164.59)

Incremental total costs, million USD −165.62
(−118.29; −214.87)

−183.44
(−135.76; −228,66)

Percentage change in total costs −50.2%
(−35.88%; −65.2%)

−55.6%
(−41.20%; −69.40%)

DALY, disability- adjusted life- year; TB, tuberculosis.
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with the SoC, estimating incremental cost- effectiveness 
ratios where appropriate.

We conducted three main analyses for Ethiopia: (1) 
epidemiological impact, (2) cost- effectiveness analysis 
and (3) epidemiological threshold analysis.

Epidemiological analysis
We modelled the SoC compared with the ASCENT inter-
ventions between 2023 and 2035, estimating long- term 
projections of TB incidence and deaths. Outcomes were 
expressed in the form of cumulative and incremental 
(intervention vs SoC) incidence and mortality from 2023 
to 2035. We compared our results to the End TB Strategy 
targets.

Cost-effectiveness analysis
We estimated incremental costs and DALYs averted for 
the two DAT interventions against the SoC between 2023 
and 2035, and compared against an estimated CET range 
for Ethiopia.44

Epidemiological thresholds analysis
We varied the intervention treatment outcomes (ie, 
treatment completion, LTFU, relapse and on- treatment 

death, setting different poor treatment outcomes to 
zero) to identify the maximum possible impact an inter-
vention to improve treatment outcomes such as a DAT 
could achieve. We investigated four different scenarios 
by considering a hypothetical DAT which (1) minimised 
relapse; or (2) minimised on- treatment mortality; or (3) 
minimised LTFU; or (4) all of the above, that is, maxim-
ised successful treatment completion.

Patient and public involvement
Patients were involved in the trial component of ASCENT, 
they were not involved in the development of this model-
ling analysis. Results have been disseminated to the 
community advisory board.

RESULTS
We obtained ~700 parameter sets that fitted all targets as 
a result of the calibration. For each set, we sampled 10 
times from the uncertainty around intervention parame-
ters, thus obtaining ~7000 parameter sets for each inter-
vention. These sets were used as inputs for the projection 
analysis to estimate the epidemiological and economic 
impact of the interventions. Calibration plots and 

Figure 1 Difference in cumulative (a) incidence and (b) mortality for the pillbox and label interventions compared with the 
standard of care (SoC). TB, tuberculosis.
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posteriors are reported in online supplemental figure 2 
and table 1.

Epidemiological impact
Results of modelling projections to 2035 are reported 
in table 1. All three scenarios (SoC, pillbox and labels) 
led to similar rates of incidence and mortality in 2035, 
approximately 88 per 100 000 and 16 per 100 000 respec-
tively, suggesting limited to no epidemiological impact of 
the DAT interventions compared with SoC.

We estimated small and uncertain epidemiological 
benefits of the pillbox intervention compared with the 
SoC, with 11 000 (95% UI −57 000; 32 000) incident TB 
episodes and 3700 (−19 000; 11 000) TB deaths averted, 
that is, a difference of −0.4% (−1.1%; +2.0%) and −0.7% 
(−2.2%; +3.6%), respectively. Results were similar for the 
medication label intervention.

For both interventions, when offered from 2023 to 
2035 to all adults with pulmonary TB, 68% of model 
runs showed a cumulative reduction in TB incidence 
compared with the SoC (figure 1). Similarly, 82% of runs 

showed a reduction in mortality for the pillbox interven-
tion compared with the SoC, and 57% of runs for the 
label intervention (figure 1). However, although fewer 
cumulative incident TB episodes and deaths can be 
seen in the intervention arms compared with the SoC, 
these translate to only a 0.4% and 0.8% reduction in TB 
episodes for the pillbox and labels interventions, respec-
tively, compared with the SoC. Similarly, only a 0.7% and 
0.3% reduction in mortality was seen for the pillbox and 
labels interventions, respectively, compared with the SoC. 
Wide UIs suggest that there is no evidence of an epidemi-
ological effect of the interventions.

Health economic impact
Results of the cost analysis can be found in table 1. When 
associating costs to these epidemiological projections, 
implementing either the pillbox or the label interven-
tion from 2023 to 2035 leads to a cumulative reduction 
of 25% in patient costs when compared with the SoC. In 
terms of provider costs, the pillbox intervention is more 
expensive than the label intervention due to the cost of 

Figure 2 Cost- effectiveness planes showing incremental costs versus disability- adjusted life- years (DALYs) averted of pillbox 
and label interventions compared with standard of care (SoC) and CET (27%–36% Ethiopian GDP.44 Each dot represents one of 
the 1000 model runs performed during probabilistic sensitivity analysis, with red and blue dots representing the mean cost per 
DALY averted for pillbox and label interventions, respectively. CET, cost- effectiveness threshold.
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purchasing the boxes, but both are considerably cheaper 
than the SoC due to a reduction in human resources 
requirements, with the pillbox intervention leading to a 
reduction of 51% of provider costs and the label inter-
vention to a 57% reduction.

Overall, the pillbox intervention leads to US$165.62 
(US$118.29; US$214.87) million (ie, 50.2%) cost 
savings compared with the SoC, and to 68 000 (−1.12; 
1.28 million) DALYs averted. The label intervention 
leads to US$183.44 (US$135.76; US$228.66) million 
(ie, 55.6%) cost savings compared with the SoC, and to 
2000 (−1.25; 1.30 million) DALYs averted. These results 
indicate that while the interventions show no improved 
effectiveness, they are always cost saving. Additionally, 
when compared with a CET of 27%–36% Gross Domestic 
Product (GDP) (ie, US$277–US$37044), the probability 
of the intervention being cost- effective was 79%–85% 

for the pillbox intervention and 76%–84% for the label 
intervention (figure 2).

Finally, we performed univariate sensitivity analysis to 
inform the impact of patient- level adoption of DAT on 
the interventions’ yearly costs, by considering 20%, or 
50%, or 80%, or 100% pillbox or label uptake. Results 
(reported in online supplemental table 4) show that even 
a small uptake of either DAT intervention can save costs. 
Considering 20% of either pillbox of label intervention 
uptake (with the remaining 80% SoC) can save around 
~US$2.76–US$3.03 million in 2023.

Epidemiological thresholds
Results of the threshold analysis when considering a hypo-
thetical DAT intervention are shown in figure 3. In this 
instance, we do not specify whether this is a pillbox- based 
or label- based intervention, and this could represent 

Figure 3 The maximum impact a digital adherence technology (DAT) intervention could have on tuberculosis (TB) 
incidence and mortality in Ethiopia, showing the cummulative (a) TB episodes and (b) TB deaths averted in four hypothetical 
intervention scenarios minimising poor treatment outcomes compared with the standard of care (SoC). Percentages indicate 
the percentage of reduction of incidence and mortality of a ‘perfect’ intervention (ie, an intervention minimising relapse, on- 
treatment death and loss to follow- up (LTFU)) compared with SoC.

https://dx.doi.org/10.1136/bmjgh-2024-016997
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other forms of DAT. We found that by 2035 a ‘perfect’ 
and somewhat unrealistic intervention, which improved 
treatment success to 100%, was only able to reduce 
incidence and mortality by 3% (1.4%; 5.5%) and 8.2% 
(4.4%; 12.8%), respectively, compared with the SoC. This 
was equivalent to an overall reduction 84 100 (39 700‒153 
000) fewer TB episodes and 37 800 (23 300; 67 100) fewer 
TB deaths by 2035, or a 43.5% (27.9; 64.2) reduction in 
incident TB episodes and a 54.9% (37.8%; 73.1%) reduc-
tion in deaths compared with 2015. Cumulatively by 2035 
possible reductions in incidence are driven by reductions 
in relapse, closely followed by LTFU. In comparison, 
reductions in overall TB deaths are mainly driven by 
reductions in death on treatment.

DISCUSSION
We estimated limited evidence of epidemiological bene-
fits of the pillbox intervention compared with the SoC 
between 2023 and 2035, with 11 000 (95% UI −57 000; 32 
000) incident TB episodes and 3700 (−19 000; 11 000) 
TB deaths averted, that is, a difference of −0.4% (−0.8%; 
+3.1%) and −0.7% (−1.6%; +5.4%), respectively, demon-
strating that DAT interventions will not contribute to 
reaching the End TB targets of a 90% decrease in inci-
dence and a 95% in mortality compared with 2015. 
However, large total provider and patient cost savings 
(US$162 800 000 (US$118 000 000; US$210 643 000) and 
US$2 900 000 (US$936 000; US$4 851 000), respectively, 
over 2023–2035) were also observed. This translated to a 
50.2% (35.88%; 65.2%) reduction in total cost of treat-
ment (excluding prediagnosis costs). Results were similar 
for the medication label intervention. When compared 
with estimated CETs, both interventions were cost- 
effective in most cases, with a probability of 79%–85% 
and 76%–84% for the pillbox and label interventions, 
respectively.

Our economic results require careful interpretation. 
Differences in costs between the interventions and the 
SoC are mostly a consequence of fewer visits to the health-
care facility required when using DAT, while from the 
provider perspective, cost savings are a result of reduced 
human resource time, as concluded in.38 If this cannot 
be allocated to different tasks, then this could affect the 
budget savings. Our results align with the in- trial cost- 
effectiveness analysis, although showing an increased 
probability of cost- effectiveness of the interventions. This 
difference is driven by two main factors; different CETs 
used, and a small reduction in point estimates of disease 
burden due to transmission, as a result of the longer time 
horizon, which affects the amount of costs saved.

The limited epidemiological impact estimated by the 
model in our main analysis is a direct result of the null 
impact observed in the trial. However, threshold anal-
ysis showed that the maximum possible epidemiological 
impact a theoretical DAT intervention could achieve over 
the same timescale would be a 43.5% (27.9%; 64.2%) 
reduction in incident TB episodes and a 54.9% (37.8%; 

73.1%) reduction in deaths compared with 2015; still 
far from reaching the End TB target of a 90% reduc-
tion in TB incidence and 95% reduction in TB deaths in 
2035 compared with 2015. This suggests that additional 
measures focusing on aspects of the TB care cascade 
beyond treatment (such as large- scale case- finding activi-
ties, improved diagnostics, preventive therapy and vacci-
nation) are needed and should be explored in future 
analysis.

Our study has several limitations. First, due to lack of 
treatment outcome data by intervention and HIV status, 
we were not able to model HIV coinfection. Conse-
quently, it is possible that our results might underesti-
mate the cost- savings and thus the cost- effectiveness of 
the interventions, as they could probably increase the 
overall success of treatment (as treatment success is lower 
in people living with HIV).7 Further, if DATs were used 
differentially based on HIV status, it is possible that the 
intervention could have had an effect on TB incidence 
and mortality. Second, we did not model the possible 
impact of DAT interventions when used for TB preven-
tive treatment or treatment of drug- resistant TB, as these 
were outside the scope of the trial, which may lead to 
an underestimation of both effectiveness (due to non- 
completion being higher for preventing treatment) as 
well as possible costs saved. Third, we did not consider 
the impact of the COVID- 19 pandemic on Ethiopia’s TB 
burden here, although given the intervention is focused 
on treatment this is unlikely to have affected results. 
Finally, our model is only calibrated to Ethiopia, where 
treatment success in SoC is already high compared with 
other settings.

Our study also has several strengths. We used a trans-
mission model, which estimated the long- term epidemi-
ological and economic impact of DAT by studying TB 
transmission across the whole Ethiopian population. This 
allowed us to discuss the long- term policy implications of 
this technology on a country level. Additionally, this is 
the first modelling study on DAT to use direct trial results 
and to estimate economic outcomes.

Literature on the modelling of DAT in TB is scarce, 
and to our knowledge, only two other modelling studies 
of DAT interventions exist in the literature, neither of 
which were able to use direct trial results or to estimate 
economic outcomes. The first modelled several combi-
nations of intervention scenarios, including medication 
monitoring during TB treatment in China, by assuming 
an improvement in drug- susceptible TB treatment 
success from 82% to 90%.45 The second modelled the 
potential epidemiological impact of DAT interventions 
in India, showing that such interventions could reduce 
cumulative incidence and mortality by up to 16% and 
15%, respectively, between 2020 and 2030.17 However, 
this study also made strong assumptions about treatment 
outcomes, assuming treatment completion increased 
from 50% in the private sector and 86% in the public 
sector to 100%. In comparison, our threshold analysis 
(which took a similar approach) suggested much more 
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limited reductions in incidence and mortality were likely, 
driven by the already- high rates of treatment success 
in Ethiopia, which is 87%, closer to the global average 
of 88%.7 In contrast to these two previous studies, our 
results, based directly on trial estimates, instead show 
no epidemiological impact of DAT on TB in Ethiopia, 
suggesting a possible overestimation in the literature of 
what DAT could achieve.

Using a transmission model allowed us to look beyond 
the time restrictions of the trial and study the long- term 
health economic impact of the interventions. We esti-
mated savings over a 12- year time frame, which could have 
important budgetary implications from the provider side 
when taken as a proportion of the total budget, as results 
indicate that in 2023 alone, total provider cost savings 
would be equivalent to ~10%–11% of Ethiopia’s annual 
TB budget.11 From the patient perspective, a significant 
reduction in patient costs has important implications for 
the affordability of TB treatment and could contribute to 
reaching End TB targets aimed at the reduction of cata-
strophic costs.

In conclusion, DAT interventions, despite showing 
limited epidemiological impact, could help save substan-
tial TB treatment costs and are, therefore, highly likely to 
be cost- effective in Ethiopia.
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