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Abstract
Background  Private providers (PPs), rather than public facilities, are often the first point of contact in the health 
system for people with tuberculosis (TB). However, PP’s potential for enhancing TB detection remains underutilized.

Methods  TB REACH is an initiative of Stop TB Partnership focused on improving TB detection and notification. We 
analyzed the results of interventions using private provider engagement (PPE) to impact TB detection and notification 
across four TB REACH funding waves from May 2018 through March 2022.

Results  Overall, 35 projects documented screening of 13,038,586 people for TB, referral of 384,364 (3% of those 
screened) for diagnostic testing, and testing of 332,266 (86%) people. In total, 64,456 all forms of TB were diagnosed, 
and 62,830 (97% of those diagnosed) were linked to treatment. To diagnose one person with TB, the overall number 
needed to screen and test was, respectively, 281 (range across projects: 2–8,705) and 7 (range across projects: 1–24). 
Twenty-five projects mapped 69,187 PPs, both formal and informal, and engaged 21,206 (31%) providers during 
the intervention period, 12,211 (58%) of whom actively referred at least one person with TB symptoms during the 
intervention period. During the implementation period, TB notifications in the intervention areas increased by 25% 
(n = 61,123; from 246,845 to 307,968), with 20% of the total TB notifications attributed to the PPE projects. The mean 
and median cost per person started on treatment through the PPE projects was USD 221 and USD 481 (range across 
projects: 23 − 8,689).

Conclusions  Our findings suggest that structured and targeted PPE enhances TB case finding and contribute in 
closing the gap of missing cases. These results emphasize the need for wider implementation and scale-up of PPE in 
the TB response.
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Background
Tuberculosis (TB) remains a major global health prob-
lem, with an estimated 10.6  million people developing 
the disease in 2022, yet al.most 30% of people with TB 
are not notified to national TB programs (NTPs) [1]. 
While the public sector has traditionally been at the cen-
ter of the TB response, it is the private sector that often 
serves as the first point of contact for individuals seek-
ing healthcare, particularly in high TB burden countries 
where the public sector may be under-resourced, stigma-
tizing or difficult to access. Many people with TB who 
are not notified to TB programs are therefore presumed 
to be diagnosed and treated in the private sector [2–5]. 
Indeed, studies using private drug sales in several coun-
tries have documented large numbers of people purchas-
ing TB drugs for treatment, most of whom do not get 
reported to national authorities [6, 7]. In response, pri-
vate provider engagement (PPE)– mapping private pro-
viders, and assisting them to provide quality TB care and 
notify these patients– has increasingly been recognized 
as a vital component of national TB responses [2–5], and 
a critical way to improve not only TB case detection rates 
but also quality metrics such as treatment outcomes [5, 
8].

Implementers seeking to design PPE approaches will 
benefit from robust data, including data on expected 
yield, additionality, cost implications, and the identifi-
cation of engagement approaches with higher or lower 
yields. Numerous TB PPE projects have been imple-
mented across different regions, yielding useful data 
on referrals, detection [2, 9–13], treatment outcomes 
[14, 15], and costing [16, 17]. Increasingly, TB PPE 
efforts have progressively transitioned from being pilot 
approaches to national scale-up [18, 19], enhancing pri-
vate sector notification and contributing to reducing the 
gap of missed people with TB in several high TB burden 
countries [1, 20–22]. Most of these efforts reported only 
the total detection and treatment outcomes, without fur-
ther information on diagnostic cascades or locations of 
initial care seeking. More recent PPE approaches have 
evaluated the engagement and coverage of specific types 
of PPs, which can be helpful in documenting how differ-
ent providers can contribute to improving TB care [23–
25]. However, data from more recent PPE approaches has 
been limited to individual studies without larger reviews.

Starting in 2018, the United States Agency for Interna-
tional Development (USAID) provided support to fund 
interventions specifically focused on PPE through the 
TB REACH initiative. This eventually included 35 differ-
ent projects that were implemented across four different 
funding waves using a variety of approaches across many 
geographical settings. The grants were framed by techni-
cal guidance [26] and a tailored monitoring and evalua-
tion (M&E) framework for PPE. Here, we report on the 

results from those projects to assess the impact of PPE 
on TB case notification and to draw lessons from these 
interventions.

Methods
Overview of TB REACH and support for private provider 
engagement
TB REACH is an initiative of the Stop TB Partner-
ship that has been focused on improving TB detection 
through a variety of approaches, including active case 
finding, implementing new diagnostics, childhood TB 
interventions, and PPE [27]. TB REACH offers grants to 
innovators through a competitive application processes 
(with a grant award rate of ~ 3–7%), enabling the devel-
opment and application of novel strategies and tech-
nologies to identify and treat people suffering from TB, 
drug-resistant TB, and TB infection. The projects revolve 
around healthcare delivery, not research, but are subject 
to rigorous M&E. New approaches that show promise 
under TB REACH are targeted for scale-up under other 
funding sources.

In 2017, the World Health Organization (WHO) and 
USAID supported a process by which multiple high TB 
burden countries developed action plans for national-
level scale-up of TB PPE [18]. One notable barrier to such 
scale-up was found to be an insufficient number of TB 
PPE implementers and models in certain high TB burden 
countries. USAID therefore provided earmarked funding 
to TB REACH to support new TB PPE implementers and 
interventions through calls for proposals. These efforts 
were included in TB REACH funding for Wave 6, Wave 6 
Scale-up, Wave 7, and Wave 8 and included a total of 36 
PPE projects, 35 of which were implemented and there-
fore included in this analysis. All of these 35 projects (see 
project details in Supplementary Table 1) were designed 
by grantees to enhance TB care through differentiated 
private sector approaches tailored to their local context.

Data analysis and PPE monitoring and evaluation 
framework
Data submission
TB REACH worked with USAID to develop a dedicated 
M&E framework for PPE during Wave 6 to enhance what 
has been widely used to document interventions focused 
on improved TB detection [28, 29].

All TB REACH projects reported quarterly through 
TB REACH’s online grant management system (GMS). 
Projects reported process indicators that document 
the TB diagnostic cascade and official national TB pro-
gram (NTP) data (including TB notifications), and also 
submitted financial reports. Data were aggregated prior 
to reporting and no personal identifying information 
was used. In this analysis, we used aggregate quarterly 
reported data collected through the GMS for the PPE 
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projects and exported them for analysis, which was con-
ducted using Microsoft Excel and SPSS v29.

In addition to the TB diagnostic cascade routinely doc-
umented for TB REACH projects, the PPE M&E frame-
work included additional data specifically around the 
PPE activities (Fig. 1). Prior to each project, implement-
ers reported historical data on TB notifications overall, 
and specifically from the private sector, in the defined 
evaluation area. A control area was defined for each proj-
ect before activities commenced in consultation with the 
M&E team to be as comparable as possible to the evalu-
ation areas while minimizing the chance that project 
activities would impact results in the control areas.

We excluded one Wave 7 TB REACH project from the 
analysis as it was affected by Covid-19 restrictions and 
could not initiate case finding activities. A total of 35 
projects were included for the basic care cascade metrics 
including the number screened, numbers of people with 
presumptive TB identified and evaluated, people with TB 
diagnosed (project yield), and people notified with TB 
and enrolled for treatment (PPE notifications) (Fig. 1).

Definition of the data analysis metrics
Project yield was the number of people diagnosed with 
TB as a direct result of the PPE initiatives. PPE notifica-
tions were a subset of the yield (those people diagnosed 
who were successfully notified to the NTP and linked to 
treatment). We measured the additional notifications by 
comparing the total number of TB notifications (from 
all types of providers– both public and private– in the 
defined evaluation area as well as a control area) during 
the intervention period with those in the correspond-
ing baseline period. For projects lasting 12 months, the 
baseline period was the 12 months before the project 
started. For 18-month projects, we adjusted the baseline 
by multiplying the 12-month baseline by 1.5. This com-
parison was expressed as a percentage change in notifica-
tions. Meanwhile, the PPE contribution was determined 
by taking the number of people with TB notified by the 
PPE intervention (PPE notifications) and dividing by the 
total TB notifications in the evaluation area during the 
reporting period. This ratio provides an estimate of the 
broader impact of PPE interventions on TB detection. 

Fig. 1  Process and indicators for TB PPE
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From the PPE project data, we also calculated the num-
ber needed to screen (NNS) to diagnose one person 
with TB, the number of people who needed to be tested 
(NNT) to diagnose one person with TB, and the percent-
age of those tested who were diagnosed with TB (diag-
nostic positivity). Three projects did not report screening 
data and one did not report testing data, so NNS and 
NNT could be reported for only 32 and 34 projects, 
respectively.

The cost per person diagnosed and started on treat-
ment was also analyzed for all 35 projects. The project 
cost was defined as the sum of the project budget for 
expenditures for staffing (for both field staff and proj-
ect management), transport allowances (e.g., for sample 
transport and supervision visits), service fees for com-
pleting diagnostic testing, diagnostic commodities unless 
supplied by NTPs, M&E processes, and overall project 
administration.

Most data were analyzed on a per-project basis, but 
certain summary data are reported across the entire port-
folio of projects (i.e., by summing all data from all proj-
ects), and a selection of data are presented by individual 
waves since these sub-groups of projects represent a 
particular period in time (since each wave launched ~ 15 
months later than the previous wave). These choices and 
their rationale are provided alongside the relevant data in 
the Results section.

Analysis of contributions according to provider type
Implementers mapped the types and numbers of PPs 
in the intervention area and set targets for the PPs they 
aimed to engage. From Wave 7 onwards, we tracked the 
number of engaged and active providers, the referrals 
made by certain categories of PPs, and the subsequent TB 
case notifications. This enabled a more comprehensive 
analysis of the engagement of different PP types, which 
was conducted using the PPE M&E framework using data 
from the 25 projects in Wave 7 onwards.

We used the following classifications of PPs for the 
analysis: informal private providers/facilities (which 
included traditional healers, herbalists, unqualified 
medical practitioners, and non-allopathic practitioners); 
private pharmacies and drug stores; private formal pro-
viders (which included general practitioners, and special-
ists including pulmonologists); private laboratories; and 
private formal facilities (which included private hospitals 
and multi-provider clinics). We classified the primary 
engagement focus of projects by determining the high-
est number of providers reached and engaged by that 
individual project. However, analysis of the engagement, 
activity and referral patterns for various provider types 
was based not on this project-wide classification but on 
data from individual providers. We defined an engaged 
PP as a provider with the intention to participate in the 

project, as demonstrated through their involvement in 
a training or onboarding activity and/or the signing of 
a formal memorandum of understanding between the 
PP and the project. A PP was defined as active if they 
referred at least one person with TB symptoms for test-
ing during a quarterly reporting period.

Results
TB REACH supported 35 PPE projects over four fund-
ing waves in 19 countries with USD 13.9 million in proj-
ect implementation funding. Most projects (57%, n = 20) 
were located in Asia, followed by 40% (n = 14) projects in 
Africa and one in Central Asia (Kyrgyzstan).

Types of PPs engaged
A total of 20 projects (57%) engaged multiple types of PPs 
while 15 projects (43%) targeted and engaged only one 
type of PP. The primary focus of PP engagement by the 
projects was private formal providers (13; 37%), private 
pharmacies or drug sellers (8; 23%), informal private pro-
viders (8; 23%), private formal facilities (5; 14%), and pri-
vate laboratories (1; 3%).

Diagnostic cascade
The diagnostic cascade is shown in Fig.  2. Overall, the 
projects documented 13,038,586 people screened for 
TB, using a variety of screening algorithms. Out of those 
screened, 384,364 (3%) were referred for diagnosis, and 
332,266 (86% of those referred) were tested, 48,757 
people (15%) were diagnosed with TB (all forms; out of 
which 31,144 (64%) had bacteriologically confirmed TB). 
In total, 64,456 people with all forms of TB were diag-
nosed (including 15,699 from a pharmacy project that 
collected data post-diagnosis and therefore did not have 
testing numbers), and 62,830 (97% of those diagnosed) 
were notified and linked to treatment. The percentage 
of those tested who were diagnosed with TB (diagnostic 
positivity) in Wave 6, Wave 6 Scale-Up, Wave 7 and Wave 
8 was 10%, 13%, 15% and 19%, respectively. Almost half 
of all TB case finding came from Wave 8 alone: Wave 6 
contributed 8% of total TB case finding, compared to 15% 
from Wave 6 Scale-up, 29% from Wave 7, and 49% from 
Wave 8.

The overall NNS and NNT for the projects was 281 
(n = 32 projects) and 7 (n = 34 projects), respectively 
(Fig. 2). To analyze variability between projects, we also 
calculated an NNS and NNT for each project, and then 
derived a mean and standard deviation across those val-
ues. This yielded a mean NNS and NNT of 701 (range 
across projects: 1.7-8,705; SD: 1,669) and 8 (range across 
projects: 1–26; SD: 6), respectively. The latter NNS value 
confers a prevalence of detected TB in the screened pop-
ulation of 143/100,000.
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Additional notifications and PPE contribution
The projects were able to successfully link 62,830 people 
(97% of those diagnosed) to TB treatment and notifica-
tion. Across the four waves of TB REACH funding in the 
respective evaluation areas, there were 61,123 additional 
notifications (from 246,845 during the comparator base-
line period to 307,968 during the project period), reflect-
ing a 25% increase. By comparison, across all waves the 
control areas showed a mean of 10% additional notifica-
tions during the project period (range − 9% in Wave 6 
Scale-up to 22% in Wave 8). In each Wave, the change 
in TB notifications in evaluation areas showed more 
improvement than in control areas.

Overall, during the project period, 20% of the total TB 
notifications in the intervention areas were contributed 
by the PPE projects. This contribution of the PPE projects 
to the total TB notifications in the evaluation population 
was 11% during Wave 6, 26% during Wave 6 Scale-up, 
30% during Wave 7, and 18% during Wave 8. Overall, 
across all waves, the ratio of additional notifications to 
PPE notifications is notably high, with a mean calculated 
across four waves together of 0.97 and a median of 0.61. 
However, the median ratios for each wave are as follows: 
0.3 for Wave 6; 0.2 for Wave 6 Scale-up; 0.2 for Wave 7; 
and 1.4 for Wave 8.

Table  1 shows the spread and central tendency of 
the total, PPE and additional notifications by each TB 

REACH project in each funding wave. The mean values 
for PPE notifications were higher than the median val-
ues for all four waves, indicating the skewing effect of 
high value outliers. Similarly, in the additional notifica-
tions, the mean percentage increases above baseline were 
4-fold (Wave 6 and Wave 6 Scale-Up), 1.3-fold (Wave 7) 
and 1.2-fold (Wave 8) higher than the respective median 
increases, suggesting the presence of high value outliers 
in all Waves. Standard deviations and interquartile ranges 
were also high for all four waves, indicating wide-ranging 
results for individual projects. Finally, the mean percent-
age increases in additional notifications were higher in 
the evaluation area than the control area for each indi-
vidual wave: 20% (evaluation) vs. 5.0% (control) for Wave 
6; 24% vs. -8.6% for Wave 6 Scale-up; 12% vs. 0.24% for 
Wave 7; and 35% vs. 22% for Wave 8.

Cost analysis
Throughout all four waves of TB REACH funding, a total 
of USD 13,870,891 was spent on project implementa-
tion with grants that ranged from USD 137,267– USD 
949,240. Across all funding waves, the median proj-
ect cost per person diagnosed and started on TB treat-
ment was USD 481 (range across projects: 23 − 8,689; 
IQR 250-1,047). The equivalent mean cost was USD 221 
and reduced over time from USD 650 (Wave 6), to USD 
298 (Wave 6 Scale up), USD 188 (Wave 7) and USD 169 

Fig. 2  Diagnostic cascade data for all private sector engagement projects. The numbers in this figure represent the total number of people with TB identi-
fied including three projects that did not report screening data and one that did not report testing data. NNS was calculated for only 32 projects, using a 
numerator of 13,038,586 people screened and a denominator of 46,474 people diagnosed with TB, and NNT was calculated for only 34 projects, using a 
numerator of 332,266 people tested and a denominator of 48,757 people diagnosed with TB
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(Wave 8). The variability of this cost metric on a per-proj-
ect basis is depicted in Fig. 3, plotted against the variabil-
ity in the number of notifications per project.

Mapping and baseline engagement in later waves by 
provider type
The level of detail in the data collection was increased 
after Wave 6, allowing us to analyze provider-specific 
metrics for the 3 subsequent waves. The baseline map-
ping exercises (n = 25 projects) documented 69,187 
(range per project: 77 − 17,792) PPs in the intervention 
areas, of which only 1,272 (range per project: 0-470) 
(2%) had been engaged prior to the TB REACH projects. 
During the baseline year, these providers notified 9,537 
(range per project: 0–2,709) people with TB (Table  2). 
The majority (35,233; 51%) of mapped PPs were pri-
vate pharmacies and drug stores, followed by informal 
providers.

Engagement Per provider type
Of the 69,187 PPs who were mapped in the three later 
waves, there was a diverse number of PPs engaged per 
project (Fig.  4). Overall, 31% of mapped PPs or 21,206 
(range per project: 55 − 5,335) were engaged by the proj-
ects (Table  3). The majority of the engaged providers 
were private pharmacies and drug stores (55%) or infor-
mal PPs/facilities (23%). Private labs, private formal facil-
ities, and other providers constituted a minor portion of 
the total engaged providers.

Of all those engaged, 12,211 (58%) of these providers 
actively referred at least one person with TB symptoms 
during the intervention period. The highest percent-
age of engaged providers who were actively referring 
was recorded in private labs (76%, n = 249), followed by 
private formal facilities (65%, n = 485) and, at the lowest 
rate, informal private providers/facilities (49%, n = 2,365). 
The percentage of engaged providers who were actively 
referring increased from Wave 6 Scale-Up (31%) to Wave 
7 (57%) and finally to Wave 8 (67%). Each active PP, on 
average identified 25 people with presumptive TB and 
referred them for diagnosis; this ranged from an average 
of 5 for each private pharmacy or drug store to 171 for 
each private formal facility.

Analysis of total PPE yield post-referral, per provider type
Of the individuals referred for TB diagnostic testing, the 
percentage who were tested was quite high across all 
types of referring providers (79-95%). Once tested, the 
percentage diagnosed with all forms of TB was highest 
among those identified by private formal providers (23%), 
with lower percentages for private labs (17%), informal 
private providers/facilities (13%), private formal facilities 
(13%) and private pharmacies and drug stores (10%).

Among all people with TB notified, the highest propor-
tion of them originated at private formal providers (39%), 
followed by private formal facilities (24%), informal pri-
vate providers/facilities (20%), private pharmacies and 
drug stores (8%), others (5%) and private labs (3%).

Table 1  Per-project PPE notifications, TB notifications, additional notifications, and cost per person started on TB treatment
Funding Wave # of projects Mean

n
Standard Deviation
n

Median
n

IQR
n

PPE-related notifications during the intervention period
Wave 6 10 444 367 308 237–693
Wave 6 Scale-up 5 1886 1615 1587 776–2314
Wave 7 7 2536 3821 1177 630–1982
Wave 8 13 2401 4149 875 418–2449
Total notifications (public plus private) during the intervention period
Wave 6 10 4530 4727 3041 2004–4231
Wave 6 Scale-up 5 7397 6889 4581 2880–7945
Wave 7 7 8474 6024 9121 4038–11,929
Wave 8 13 13,146 17,488 6504 3732–15,435
Additional Notifications (total notifications during the intervention period compared to baseline period)
Wave 6 10 383 1,111 70 -34-427
Wave 6 Scale-up 5 615 2,108 261 -32-1417
Wave 7 7 874 2865 325 -48-826
Wave 8 13 3730 7775 1261 892–2872
Cost per person diagnosed with TB and started on treatment
Wave 6 10 USD 650 USD 2521 USD 931 USD 496- USD 1217
Wave 6 Scale-up 5 USD 298 USD 492 USD 339 USD 261- USD 481
Wave 7 7 USD 188 USD 359 USD 390 USD 256- USD 500
Wave 8 13 USD 169 USD 907 USD 492 USD 125- USD 873
All waves 35 USD 221 USD 1496 USD 481 USD 250- USD 1047
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Fig. 3  Scatter plot for cost per patient and TB treatment yield per project (n = 35). Each TB REACH project is represented by a single point on the scatter 
plot and is color-coded depending on which TB REACH wave the project was implemented under. The point represents the number of TB patients diag-
nosed via PPE by that project and put on treatment, and the mean cost per PPE patient started on TB treatment. The top panel includes all 35 projects 
and the bottom panel excludes 5 outliers (the projects with either > 6000 patients diagnosed or >$2,000 cost per patient)
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Geographic analysis of PPE
We compared key metrics across providers in Asia and 
Africa to assess regional variations. Providers in Asia 
accounted for the majority of total engagement, with 
16,532 (78%) providers engaged compared to 4,674 (22%) 
in Africa. A similar trend was observed in the proportion 
of active providers, with 9,721 (59%) in Asia and 2,490 
(53%) in Africa. In terms of individuals with presumptive 
TB identified, providers in Asia identified 245,621 indi-
viduals, amounting to an average of 1,826 individuals per 
active provider. In contrast, providers in Africa identi-
fied 53,012 individuals, but with a much higher average 
of 8,285 individuals per active provider. Diagnostic yield 
also varied, with Africa achieving a higher proportion of 
individuals with confirmed TB among those tested (17% 
in Africa vs. 13% in Asia).

Discussion
We report PPE results from 35 projects in 19 coun-
tries reflecting an almost USD 14  million investment 
that resulted in over 60,000 people with TB being diag-
nosed and treated across a wide range of engagement 
approaches and provider types. As a result of these proj-
ects– which aimed to strengthen screening and improve 
diagnostic and treatment linkages amongst PPs– these 
people were likely diagnosed earlier than they would 
have been without an active PPE approach, and by noti-
fying and connecting them to the national TB programs 
they were linked to quality-assured TB treatment. This 
adds to the global evidence documenting large contribu-
tions of the private sector to TB diagnoses and notifica-
tions across many geographies and provides an updated 
picture of PP engagement. The wide variety of interven-
tions also speaks to the importance of developing local 
solutions. Engaging the private sector cannot be a one-
size-fits-all approach and achieve impactful results as 
the local context will dictate with who, and how to inter-
vene. For example, the successful pharmacy engagement 
project in Pakistan identified people who had purchased 
anti-TB drugs in the private sector [30], whereas projects 
engaging drug sellers in Nigeria and Tanzania used mod-
els that identified people with presumptive TB because of 

the regulatory environments that limit purchases of anti-
TB drugs.

Private providers contributed one-fifth of overall TB 
notifications in the intervention sites for these projects. 
This 20% PPE yield was similar to the 25% additional TB 
notifications (although there were variations in these 
metrics from project to project as well as by Wave). Over-
all, this suggests that the PPE interventions were additive 
for TB case finding. In addition, control areas saw smaller 
or no improvements across waves and overall.

These TB REACH projects documented impressive 
gains even though only about 31% of mapped PP were 
engaged, and only 58% of those engaged were active. 
This is consistent with other studies, which have shown 
that the majority of TB notifications come from a small 
proportion of providers [24]. Several published evalu-
ations have documented similar or higher private sec-
tor TB notification contributions (of 23%, 44%, 11% and 
17%, respectively) in earlier studies, primarily in Asia 
[9, 31–33], and a review of early TB REACH projects 
that included 6 PPE projects also showed improved TB 
notifications [34]. Another analysis documented 78 PPE 
projects in 16 countries but with only qualitative mea-
sures [35]. Publication bias likely influences published 
PPE results. It is noteworthy that our aggregated results 
include all operational projects and a wide range of out-
comes (including nine projects that showed a negative 
number of additional notifications, and eight and six 
projects that contributed < 10% and < 5% of total noti-
fications, respectively), and yet overall the impact on 
notifications is high. While many studies have shown 
impact of PPE interventions including larger Global 
Fund investments [19], more investments from donors 
or national programs would likely continue to deliver 
increased TB notifications in countries with strong pri-
vate health sectors. Several TB REACH projects have 
been expanded and extended with larger investments 
from other donors including projects in Bangaldesh 
[24], Vietnam [36] and Pakistan [30] all using different 
locally tailored approaches. Importantly, the focus of TB 
REACH’s targeted calls for proposals on PPE has helped 
bring more implementers into the PPE space. All TB 

Table 2  Baseline provider Mapping and Engagement (n = 25)
Provider Type Number of Providers Mapped (% of 

total mapped)
Number of Providers Engaged Prior 
to TB REACH Project

Number of People 
with TB Notified 
by Providers Dur-
ing Baseline Year

Informal PPs/Facilities 15,731 (23%) 5 9
Private Pharmacies, Drug Stores 35,233 (51%) 5 33
Private Formal Providers 9711 (14%) 990 6678
Private Labs 860 (1%) 90 495
Private Formal Facilities 6765 (10%) 177 2317
Others 887 (1%) 5 5
Total 69,187 (100%) 1272 9537



Page 9 of 13Rahman et al. BMC Public Health          (2025) 25:665 

Fig. 4  Number of PPs engaged through each TB REACH project (n = 25)
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REACH partners supported under these waves have been 
local partners, and most were new to engaging private 
sector providers, highlighting the capacity building that 
can come from smaller grants for targeted approaches. 
We did not attempt to analyze individual factors that 
influence scale-up of interventions, partially because the 
outcome of continued funding is not always driven by 
results of the interventions, but by harder to measure fac-
tors that include interest from decision makers, timing of 
funding cycles, organizational leadership and influence.

Efforts are now being made to introduce more granular 
detail around private sector engagement in TB program-
ming– including diagnostic cascade analysis and track-
ing contributions from different provider types– through 
public-private mix data dashboards [37]. The TB REACH 
project data collected and reported here can be seen as 
an initial test of such data collection approaches, albeit 
in a project setting. Other recent interventions have also 
used more nuanced approaches to monitor activities 
related to private sector engagement for TB including 
provider mapping exercises, and measuring engagement 
and participation in the intervention [25]. The enhanced 
TB REACH data framework was instrumental in allow-
ing both TB REACH and the individual project teams to 
analyze the progress of the interventions, make neces-
sary adjustments (such as targeting higher yield provider 
types [10]), and gauge their success in terms of increased 
TB case detection and notification rates and confirmed 
linkage to quality-assured treatment.

One important analytic approach with such data is 
TB diagnostic cascades [38]. Examination of each step 
in these cascades can show which steps are weaker or 

stronger. The TB REACH results indicated minimal 
losses between operational steps in the cascade (86% of 
those referred were tested, and 97% of those diagnosed 
were put on treatment) (Fig. 2). However, providers in the 
TB REACH projects appear to have had a somewhat low 
index of suspicion for TB, since they referred a low per-
centage for testing (3%) and a high percentage of those 
tested (15%) were diagnosed with TB. These two num-
bers are, respectively, at the lower and higher end of what 
is expected. The percentage of the general population 
that screens symptom-positive in TB prevalence surveys 
often ranges from 3 to 5% [39], and this percentage is typ-
ically higher in care-seeking populations. Meanwhile, an 
expected diagnostic positivity rate in programmatic set-
tings in high TB burden countries is 10–15% [40]. Both 
of these numbers are also very sensitive to changes in the 
choice of symptom screening approach and where the 
screening is taking place [39]. The yield overall across 
provider types was high as providers presumably referred 
only after seeing very overt TB symptoms similar to pas-
sive case finding.

A large proportion of the projects engaged informal 
providers or pharmacies, and these also accounted for 
~ 49% of the overall notifications. While several stud-
ies and reviews have been done on PPE, they almost 
exclusively focus on formal providers [2, 9, 35]. Previ-
ous publications on the role of informal providers in TB 
care included a 2021 review that identified eight stud-
ies [41], one study from India [42], and evaluations of 
small-scale pharmacy or drug seller engagement in TB 
[43–46]. Our results add further evidence indicating that 
engaging beyond the usual formal providers can reach 

Table 3  Engagement by types of PPs during intervention period (n = 25)
Provider Type Number (%) of 

Providers Engaged 
[range]

Number (%) of 
Engaged Providers 
who are Active

Total Number of People 
with Presumptive TB Identi-
fied (average per active 
provider)

Number (%) 
of People with 
Presumptive TB 
Tested

Number (%) of 
People with TB 
Diagnosed, out 
of those Tested

Informal PPs/Facilities 4866 (23%)
[7-1635]

2365 (49%) 64,414 (27) 60,316 (94%) 7789 (13%)

Private Pharmacies, Drug 
Stores

11,691 (55%)
[3-5335]

7096 (61%) 37,578 (5) 30,470 (81%) 3022 (10%)
[Final total: 
18691*]

Private Formal Providers 3253 (15%)
[7-568]

1812 (56%) 85,766 (47) 67,394 (79%) 15,171 (23%)

Private Labs 326 (1.5%)
[4–75]

249 (76%) 7561 (30) 6743 (89%) 1163 (17%)

Private Formal Facilities 745 (4%)
[2-322]

485 (65%) 83,131 (171) 69,430 (84%) 9311 (13%)

Others 325 (1.5%)
[10–205]

204 (63%) 21,183 (104) 20,060 (95%) 1966 (10%)

Total 21,206 (100%) 12,211 (58%) 299,633 (25) 254,413 (85%) 38,422 (15%)
[Final total: 
54091*]

*This figure represents the total number of people with TB identified including one pharmacy project that did not report the number of people tested. Since the 
necessary denominator is missing for this project, it is excluded when calculating the percentage of people diagnosed with TB out of all those tested
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people where they are seeking care and lead to important 
improvements in TB notification and care.

The provider-specific data also enable a contrast 
between two pathways to impact. Pharmacies and drug 
stores had numbers that were high and low: they repre-
sented 55% of engaged providers, but referred an average 
of only 5 clients per facility. This contributed 35% of all 
TB notifications from the TB REACH projects. The cor-
responding numbers for private formal facilities (which 
often have multiple staff) had an opposite pattern of low 
and high: they were only 4% of all engaged providers, 
but produced 171 referrals per facility. This led to 17% 
of the total TB notifications. Thus, both pathways are 
important.

Between projects, we observed a wide range of values 
for the cost per additional TB notifications. TB REACH 
projects are designed to test new approaches to improv-
ing TB detection, and other TB REACH analyses have 
also shown a wide variation in results [47–49]. Docu-
menting both successful and less successful results can 
help de-risk larger investments by other funding mech-
anisms, by clarifying which approaches are more or 
less likely to be successful. Notable outliers can be seen 
in Fig. 3: one Wave 7 and one Wave 8 project over-per-
formed (very high numbers of PPE-related patients put 
on treatment per project, at a very low cost per treated 
patient); and one Wave 6 and two Wave 8 projects under-
performed (very few patients per project, at a very high 
cost per treated patient). Excluding these five outliers 
from the analyses changed some values but did not alter 
the overall conclusions. The NNS changed from 281 to 
324, the NNT remained at 7, the contribution of PPE to 
total TB notifications reduced from 20 to 18%, additional 
notifications dropped from 25 to 12%, and mean cost per 
person with TB treated increased from USD 221 to USD 
330.

From earlier to later waves, there were increases in the 
percentage of engaged providers who were active (from 
31 to 57 to 67% in the three later waves), and in the diag-
nostic positivity (from 10 to 13% to 15–19% in the four 
waves); meanwhile, the cost per case went down (from 
USD 650 to USD 298 to USD 188 to USD 169; Table 1). 
These waves generally represent different projects and 
teams, but these figures may suggest a process of learning 
on PPE strategies from earlier waves, expansion of more 
sensitive diagnostic tools and more efficient resource 
utilization.

For additional notifications, Wave 7 had the lowest 
mean percentage increases over baseline, likely due to the 
extensive overlap of its implementation period (October 
2019– September 2021) with the most severe restrictions 
of the Covid-19 pandemic [50]. Wave 8 additionality was 
highest due to the overlap of some part of the baseline 
period with the Covid-19 restrictions and also with the 

exit from these same restrictions during the intervention 
period. In addition, the variability in additional notifica-
tions was particularly high for the two waves that over-
lapped most significantly with the entry into (Wave 
6 Scale-Up) and exit out of (Wave 8) the worst of the 
Covid-19 pandemic, potentially because of the variable 
timing and programmatic impact across different proj-
ects of the restrictive public health measures. However, 
there were also signs of resilience in the TB REACH data: 
the PPE contribution to total notifications during Wave 7 
(30%) was much higher than the Wave 7 additional notifi-
cations (mean and median of 12% and 9%). This suggests 
a robust contribution of the projects (and private sector) 
even as the health system as a whole was struggling.

Our findings indicate significant heterogeneity in suc-
cess rates across PPE projects. While engaging the pri-
vate sector is a core part of the global TB responses, the 
interventions must be tailored locally based on where 
and when people may be seeking care, and engagement 
strategies must respect the web of existing relationships 
that private providers (formal and informal) have devel-
oped. This will look different depending on geographies 
across but also within countries where rural areas may 
have a much heavier focus on informal providers com-
pared to abundant private clinics in large cities for exam-
ple. Mapping out the different providers and engaging 
them in discussions about how they work and their inter-
est in engaging on TB helped prepare many projects to 
dictate interventions.

This study has several important strengths and limita-
tions. Our costing analysis was based on total budgets 
rather than a rigorous costing study, but it also includes 
costs like the overheads and monitoring and evaluation 
that other publications often do not consider even though 
they are incurred. None of these interventions were con-
trolled research studies although we did include control 
population data prospectively collected, and the data 
come from efforts in multiple different countries, based 
on the engagement of multiple different provider types 
using multiple approaches. The engagement approaches, 
and therefore the outcomes, may differ from those of 
other PPE TB initiatives in the same country. However, 
these data reflect all TB REACH PPE projects imple-
mented during this period, and thus lack the publication 
bias which tends to favor positive results. The reporting 
approach also allowed us to have a coherent framework 
to document the results from these varied interventions.

Conclusions
By analyzing 35 projects in 19 countries, we have pro-
vided a granular picture of how PPE can be an important 
contributor to TB goals in diverse settings. Strong M&E 
is a critical contributor to the success of such efforts, 
as it enables PPE to be adjusted to suit a wide variety of 
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different health system contexts and PP behaviors– from 
small drug shops to large private hospitals. Tailoring 
PPE to the local context, rather than generic approaches 
is critical as setting-specific factors including patient 
pathways and local regulation are critical to developing 
impactful models. Such a learning approach, and the 
recognition of PPE as a critical strategy, is an essential 
requirement for a successful TB response.
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