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Background.  In Ethiopia, extensive scale-up of the availability of health extension workers (HEWs) at the community level 
has been credited with increased identification and referral of patients with presumptive tuberculosis, which has contributed to 
increased tuberculosis case notification and better treatment outcomes. However, nearly 30% of Ethiopia’s estimated 191 000 patients 
with tuberculosis remained unnotified in 2015. A better understanding of patient care-seeking practices may inform future govern-
ment action to reach all patients with tuberculosis.

Methods.  A patient-pathway analysis was completed to assess the alignment between patient care initiation and the availability 
of diagnostic and treatment services at the national level.

Results.  More than one third of patients initiated care with HEWs, who refer patients to health centers for diagnosis. An addi-
tional one third of patients initiated care at health centers. Of those health centers, >80% had microscopy services, but few had access 
to Xpert. Despite an extensive microscopy and radiography network at middle levels of the health system, a quarter of all notified 
patients with tuberculosis had no bacteriological confirmation of disease. While 30% of patients reported receiving some form of 
care from the private sector, private-sector facilities, especially pharmacies, were not widely accessed for tuberculosis diagnosis.

Discussion.  The availability of HEWs can increase access to tuberculosis diagnostic and treatment support services, particularly 
for rural populations. Continued strengthening of referral systems from HEWs and health posts are needed to enable consistent and 
timely access to Xpert as an initial diagnostic test and to drug resistance screening.
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Ethiopia is the second-most-populous country in Africa and has a 
distinctly young population; 45% of Ethiopians are aged <15 years 
[1]. In the past decade, Ethiopia has made significant gains in 
socioeconomic development, achieving a 33% reduction in pov-
erty between 2000 and 2011 [1]. Efforts to improve healthcare 
access for the rural majority have ensured that >90% of the pop-
ulation lives within 5 km of a healthcare provider. Furthermore, 
Ethiopia has almost achieved equity in healthcare utilization 
across all wealth quintiles. Over the past decade, Ethiopia has 
reduced its mortality rates among children aged <5 years, infants, 
and neonates by 47%, 39%, and 25%, respectively [2].

While Ethiopia has made remarkable strides, the World Health 
Organization (WHO) estimates that in Ethiopia, 60%–80% of 
early mortality is due to preventable communicable diseases 
such as malaria, pneumonia, and tuberculosis [3]. Tuberculosis 
remains the third greatest cause of death in Ethiopia [4]. Over 
60% of all notified tuberculosis cases in Ethiopia occur among 

people ≤35 years of age [4]. The concentration of the tubercu-
losis burden for young Ethiopians could present barriers to the 
country’s economic and social development. Coinfection and 
drug resistance continue to pose risks to the population, with an 
estimated 8% of patients with tuberculosis living with human 
immunodeficiency virus and 2.7% of new patients presenting 
with multidrug-resistant tuberculosis [3, 5].

Since a peak in 1996, prevalence rates of tuberculosis in 
Ethiopia have declined by >50%. The WHO estimated that there 
were 191 000 new cases of tuberculosis in 2015 [3]. From 2005 
to 2015, Ethiopia improved the treatment success rate from 79% 
to >90%, increased the case detection rate from 33% to 71%, and 
lowered tuberculosis mortality from 73 to 30 cases per 100 000 
[6]. However, nearly 30% of incident cases remained missing 
(ie, undiagnosed or unreported) in 2015 [3]. Moreover, <20% of 
the estimated 3300 Ethiopian patients with multidrug-resistant 
tuberculosis commenced treatment in 2015 [3].

Ethiopia is divided into 9 regions and 2 administrative city 
councils, Addis Ababa and Dire Dawa. Approximately 76% of 
Ethiopians live in rural areas, with 8% belonging to pastoral-
ist communities [1]. Ethiopia’s primary healthcare unit has a 
3-tiered healthcare delivery system. The first, the woreda (ie, 
district) health system, comprises a primary hospital (with a 
catchment population of 60 000–100 000), health centers (1 
facility per 15 000–25 000 population), and their satellite health 
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posts (1 facility per 3000–5000 population), all of which are 
linked through referral systems. The second tier comprises a 
general hospital (with a catchment population of 1 million–1.5 
million). The third tier comprises a specialized hospital with a 
catchment population of 3.5 million–5 million.

In 2004, the Government of Ethiopia introduced the Health 
Extension Program, a free primary healthcare package that 
includes disease prevention and control, family health services, 
hygiene and environmental sanitation services, and health edu-
cation and communication [7]. Alongside the Health Extension 
Program, the Government of Ethiopia introduced a new cadre 
of community health workers, called health extension workers 
(HEWs). HEWs and the flagship Health Extension Program 
constitute the backbone of health service delivery at the commu-
nity level in Ethiopia. HEWs receive 1 year of training in basic 
health service delivery and are salaried government employees 
[8]. In 2016, there were >38 000 HEWs employed in Ethiopia 
[8]. In a hub and spoke model, each community has its own 
health post linked to a network of HEWs. The HEWs spend 25% 
of their time in the health post and 75% of their time working 
in the community [8]. HEWs provide tuberculosis education, 
referral, and treatment follow-up. The engagement and acces-
sibility of HEWs likely contributed to a significant increase in 
health service coverage in recent years and, more specifically, to 
many of the recent gains made in tuberculosis care [3].

The success of HEWs in Ethiopia underlines the importance 
of understanding how patients interact with the health system. 
Studying how and where patients access care creates opportu-
nities to optimize the use of the existing health network and to 
strategically plan for expansion of service availability such that 
tuberculosis diagnostic and care services better meet patients 
where they are.

METHODS

The main objective of this patient-pathway analysis (PPA), the 
method of which is described by Hanson et al [9] elsewhere in 
this supplement, was to assess the alignment between patient 
care initiation and the availability of diagnostic and treatment 
services at the national level. The PPA for Ethiopia was com-
pleted at the national level, using data sources from 2011, 2014, 
and 2016. The data sources for each column in the analysis are 
shown in Table 1.

Since each data source uses a different naming convention for 
health facilities, all facilities were categorized as either public, 
private (formal), or private (informal) and as belonging to one 
of the 4 levels in the health system, to allow for comparison.

The health facilities were defined by the following health 
levels. Level 0 (L0) refers to the most basic care level, which is 
usually community based. Services at L0 facilities include basic 
triage, provision of health information, and essential preven-
tion activities and care. Services are commonly provided as an 
extension of facility-based care and are provided by volunteers 
or paramedical staff with limited formal training. No labora-
tory testing is available, but L0 staff may serve as treatment sup-
porters for patients with tuberculosis. Examples of facilities and 
personnel are health posts and HEWs (public) and pharmacies 
and traditional healers (private). Level 1 (L1) facilities provide 
primary healthcare. Nurses, midwives, or private physicians 
commonly provide L1 services, generally on an outpatient basis. 
Some basic diagnostic services and essential medicines may be 
available. Examples are health centers (public) and clinics (pri-
vate). Level 2 (L2) facilities provide primary healthcare, as well 
as more-advanced care. L2 facilities commonly have more-ex-
tensive diagnostic and treatment options and can provide both 
outpatient and inpatient care. Examples of facilities are primary 
and general hospitals (public) and nongovernmental organi-
zation facilities, and private hospitals (private). Level 3 (L3) 
facilities provide specialized care with a large inpatient capac-
ity. L3 facilities provide access to specialized physicians and 
have more-sophisticated diagnostic and treatment capabilities. 
Table 2 provides a detailed mapping of the health facilities from 
each data source to the standard categories described above.

The Ethiopian Ministry of Health provides estimates on the 
size of the population that each health facility is intended to serve. 
These estimates were used to estimate the total number of health 
facilities at each level in the public sector (column 1, Figure 1). 
The location of care initiation reflects data from the 2014 
National Household Health Service Expenditure and Utilization 
Survey (HHSEUS) [11]. Specifically, data were included from 
survey respondents who sought care for general illnesses in out-
patient services. These estimates are shown in column 1 of the 
patient-pathway visual (Figure  1). General care-seeking data 
were used for the national analysis, owing to a paucity of data 
on care-seeking patterns among individuals with tuberculosis 
symptoms.

A 2016 Services Availability and Readiness Assessment 
(SARA) [10] provided estimates of the percentage of health 
facilities that had tuberculosis diagnostic tools available in both 
the private and public sectors. The survey included the follow-
ing diagnostic services: diagnosis on the basis of clinical symp-
toms, smear microscopy, culture, radiography, and Xpert. These 
estimates are shown in column 2 of the PPA (Figure 1).

Column 3 of the PPA shows the estimated likelihood that a 
patient will encounter a tuberculosis diagnostic service at the 

Table 1.  Data Sources for the Patient-Pathway Analysis (PPA)

PPA Component Data Source

Care seeking for general illness 2014 Household Health Service 
Utilization and Expenditure Survey [2]

Tuberculosis diagnostic and 
treatment services coverage

2016 Services Availability and Readiness 
Assessment [10]

Tuberculosis treatment location 2011 Tuberculosis Prevalence Survey [5]

Tuberculosis case notification and 
treatment success

2016 World Health Organization Global 
Tuberculosis Database [3]
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point of care initiation (Figure 1). This value was calculated by 
multiplying the percentage of patients who sought care at a given 
health facility sector and level by the percentage of facilities at 
that level with any of the diagnostic tools shown in column 2.

The data on treatment coverage in each facility (column 
4, Figure  1) were derived from the 2016 SARA report and 
included treatment services such as provision of tuberculosis 
drugs, prescription of tuberculosis drugs, and management and 
treatment follow-up for patients with tuberculosis. Column 5 
shows the estimated likelihood that a patient initiated care in a 
facility that could provide antituberculosis drugs (Figure 1). As 
with column 3, the estimated likelihood that a patient initiated 
care in a facility that could provide antituberculosis drugs was 
calculated by multiplying the percentage of patients who were 
treated at a given health facility sector and level by the percent-
age of facilities at that level with the capacity for drug provision 

(column 4, Figure  1). Information about the location where 
patients with tuberculosis received treatment was provided by 
the 2011 National Tuberculosis Prevalence Survey, represented 
in column 6 of the PPA (Figure 1).

The final 2 columns of the PPA show the percentage of noti-
fied tuberculosis cases and the treatment outcomes of these cases 
(Figure 1). The data for both columns came from the 2016 WHO 
global tuberculosis database. Column 7 shows the percentage 
of all estimated incident cases that were notified to the National 
Tuberculosis Program, as well as those that were missing. The noti-
fied cases were broken down into 2 categories based on location of 
notification: cases notified by the public sector and those notified by 
the private sector. Finally, column 8 provides the percentage of all 
estimated patients with tuberculosis who were successfully treated, 
based on the treatment success rate of 89% among notified cases.

When interpreting the patterns of care seeking, it is import-
ant to note that the data come from a national HHSEUS, which 
reports the location of care initiation for general outpatient 
care. While this serves as a useful proxy for tuberculosis care 
initiation, there may be subnational locations where there are 
important differences in care initiation for tuberculosis and care 
initiation for general illness.

Limitations

There are several important limitations to consider when inter-
preting the PPA. First, it uses general care-seeking data as a proxy 
for care seeking by patient with tuberculosis symptoms, owing 
to lack of data for the latter group. Our assumption is that before 
patients receive a diagnosis, they will tend to follow similar ini-
tial care patterns for most common symptoms (eg, cough, fever, 
and mild pain). It would be instructive to test this assumption in 
further studies. Second, the PPA looks primarily at coverage of 
tools (eg, diagnosis and treatment) within health facilities and cal-
culates a metric for access, based on that coverage. However, this 
does not factor in the reliability and quality of those tools nor does 
it incorporate the capacity for staff to use these tools appropriately. 
In places where quality, reliability, or capacity may be lacking, 
these coverage metrics may be lower. Finally, the PPA uses several 
data sources to estimate what a patient’s journey through tubercu-
losis care might look like. To limit potential data differences due to 
the different times of the data sources, we only use sources from 
2005 onward. While only a prospective cohort study could capture 
the actual pathway of patients through the tuberculosis system, we 
have found that, by using readily available data, a programmati-
cally useful estimation can be made by the PPA methods. Further 
limitations of the PPA methods are described elsewhere [9].

RESULTS

The Majority of Care Initiation Occurred in The Public Sector, With One 

Third Initiating Care With a Health Extension Worker

Commensurate with the dominance of public-sector facilities in 
Ethiopia, 76% of patients initiated care in the public sector, 22% 

Table 2.   Health Facility Coding

Data Source, Health Facility Type

Categorization

Health Facility 
Sector

Health Facility 
Level

2011 Tuberculosis Prevalence Survey [5]

  Government hospital Public 2

  Health center Public 1

  Health post Public 0

  Private hospital Private 2

  NGO facility Private 1

  Private clinic Private 1

  Pharmacy Informal private 0

  Other Other Other

  NA NA NA

2014 Household Health Service Utilization and Expenditure Survey [2]

  Hospital Public 2

  Health center Public 1

  Health post Public 0

  Kebele health worker facility Public 0

  Hospital Private 2

  Clinic Private 1

  Employer organization clinic Private 1

  Health center Private 1

  NGO facility Private 1

  Pharmacy Informal private 0

  Traditional and religious healer 
facility

Informal private 0

  Mobile HIV testing facility Other 0

  Not stated Other Other

2016 Services Availability and Readiness Assessment [10]

  Referral hospital Public 3

  General hospital Public 2

  Primary hospital Public 2

  Health center Public 1

  Higher clinic Private 2

  Lower clinic Private 1

  Medium clinic Private 1

Abbreviations: HIV, human immunodeficiency virus; NA, not applicable; NGO, nongovern-
mental organization.
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initiated care in the formal private sector, and approximately 3% ini-
tiated care with traditional healers or pharmacies (Figure 1). Overall, 
L1—representing public health centers and private clinics—was the 
most utilized level of care, hosting 53% of all initial care visits.

More than one third of patients initiated care with HEWs. 
While tuberculosis diagnostic technologies were not available 
at the community level, all patients presumed to have tubercu-
losis should have been referred to a corresponding health center 
by HEWs, according to the standard scope of work for HEWs. 
At the health center level (L1), referred patients joined the 35% 
of patients who initiated care at this level. Smear microscopy 
was available in 82% of health centers. However, only 16% of L1 
public facilities had radiography, and <5% had Xpert machines. 
At L2 in the public sector, approximately 80% of facilities had 
radiography, and >50% had Xpert. In the private sector, where 
20% of patients sought care, diagnostic availability was lower 
than in the public sector. Approximately 22% of private clin-
ics offered smear microscopy, 13% provided radiography, and 
only 1% had Xpert machines. Hospitals, in both the private and 
public sectors, had the highest coverage of all diagnostic tools, 
although <10% of all patients initiated care in these facilities. 
Because the majority of patients initiated care with HEWs or 
in facilities with lower diagnostic coverage, the proportion of 
patients with presumptive tuberculosis who accessed a diag-
nostic technology at the site of care initiation was 45%. If one 
assumes that all patients who accessed an HEW were referred 
to a health center, patient care initiation—including the referral 
process from HEWs to health centers—would yield access to a 
diagnostic technology in approximately 61% of cases.

Most Facilities in the Public Sector Offered Tuberculosis Treatment

The vast majority of public-sector facilities had the capacity to 
treat tuberculosis. In the private sector, treatment was availa-
ble in >50% of hospitals, although private hospitals represented 
the site of care initiation for only 2% of patients. Tuberculosis 
treatment was available in <11% of the private clinics, where 
18% of patients initiated care. While HEWs provided treatment 
support, they did not initiate treatment or prescribe antituber-
culosis medicines. As such, they do not appear in the pathway 
as treatment providers. Excluding HEWs as treatment sites, 
42% of patients accessed tuberculosis treatment at the site of 
care initiation. Considering that HEWs may support tubercu-
losis treatment where their corresponding health centers initi-
ate treatment and have medicines available, it is estimated that 
approximately 62% of patients were able to receive treatment 
where they initiated care.

Among the patients with antituberculosis treatment history 
in the tuberculosis prevalence survey [5], nearly 70% reported 
that they received tuberculosis treatment in the public sector. 
This corresponds nearly exactly to the proportion of all esti-
mated patients with tuberculosis who were notified in 2015 and 
is close to the 76% of patients who initiated care in the public 

sector. However, while 22% of care initiations occurred in pri-
vate facilities, only 11% of patients with confirmed tuberculosis 
reported being treated there.

DISCUSSION

With 76% of initiating care initiated in the public sector, pro-
grammatic changes adopted by the National Tuberculosis 
Program and implemented across the primary care network can 
be expected to yield population-level results. The PPA points to 
a need for modest changes to tuberculosis diagnosis and care—
changes that stand to rapidly accelerate case detection and sub-
sequent treatment.

The widespread patient use of HEWs reflects how valuable this 
cadre of health personnel is, especially where they have improved 
access to health services for the rural majority. Among tuberculo-
sis cases notified in 2016, approximately 38% were referred from 
HEWs and health posts. Meanwhile, the data suggested that 68% 
of patients with presumptive tuberculosis initiated care in these 
facilities. This suggests an important drop-off of patients between 
their initial access to care and the point of accessing a diagnosis. 
This represents a potential source of missing cases. While the PPA 
did not document the extent to which patients delayed diagnosis 
and treatment from the time of a referral from a L0 facility, other 
studies have suggested that there are socioeconomic and geo-
graphic barriers to accessing higher-level care, as would be needed 
to follow through on a referral.

Similarly, the magnitude of clinical diagnoses (23% of notified 
cases) as compared to bacteriologically confirmed cases (27%) 
may also point to challenges in accessing diagnostic technol-
ogy [3]. The near-term future of tuberculosis control will see 
expanded availability of Xpert across at least public L2 facilities 
and, possibly, Xpert Omni at L1 facilities. The diagnostic process 
will continue to require access to technologies that are available 
at levels higher than L0. Sputum collection by HEWs and spec-
imen transport systems from HEWs to equipped laboratories 
may be more efficient than the continued transfer of patients. 
Efficiency gains would include patient savings, given the absence 
of indirect costs that could be associated with traveling to a high-
er-level facility and the avoidance of delays that could emerge 
with the need to travel to seek higher-level care. Strengthening 
systems of specimen capture, rapid sputum transport, and test-
ing of patients who initiate care at L0 facilities may reduce the lag 
between the presentation of a patient presumed to have tubercu-
losis and diagnosis of tuberculosis for that individual. Further 
operational research to better understand the barriers to acting 
on a referral and to evaluate the impact of solutions may be use-
ful to inform programmatic priorities.

Similarly, unless radiography and Xpert (possibly Omni) 
become more routinely available at L1 facilities, systematic refer-
ral of patients or specimens between L1 and L2 facilities is needed. 
Results from the national prevalence survey indicated that micros-
copy was not a particularly sensitive test and therefore incorrectly 
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dismissed many patients with tuberculosis. Radiography, while 
not particularly specific, was demonstrated to be highly sensitive, 
rendering it an effective screening tool. Given the limited avail-
ability of radiography below L2 facilities in the public sector and 
the limited utilization of L2 facilities as an initial point of care, it 
is likely that many cases of tuberculosis are missed on the basis of 
the nearly exclusive use of microscopy for diagnosis. The National 
Tuberculosis Program may need to consider the use of digital 
radiography for screening as part of a new diagnostic algorithm 
that both maintains the patient-centered aspects of the Ethiopian 
health system and expands access to sophisticated diagnostic 
technologies.

The PPA made use of various sources of existing data, ranging 
from the 2011 National Tuberculosis Prevalence Survey to the 
2016 Service Availability and Readiness Assessment. Changes 
in the health system, such as the expansion of the HEW popu-
lation and the increased availability of tuberculosis diagnostic 
technologies, may have impacted patient care-seeking behavior. 
It would be useful to repeat the PPA with data from patients 
with tuberculosis and patients with presumptive tuberculosis to 
update the data on care-seeking patterns among patients with 
tuberculosis and their alignment with the locations of diagnosis 
and treatment.
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