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Abstract

Objectives This study aimed at conducting a strategic
analysis of Tuberculosis prevention and control actions in
Brazil and Ethiopia, looking at the potential of directly
observed treatment short-course strategy (DOTS) and
community DOTS in both countries.

Methods Literature review was conducted using PubMed,
Medline-Ovid, EMBASE, and SCIELO databases. The
reviewed terms were Tuberculosis, prevention and control
and Brazil (or Brasil) or Ethiopia (or Etiopia). Study’s
eligibility included article’s title or abstract in English or
Portuguese and comprised the following Tuberculosis
policy components: management; care; communication,
and social mobilization; training and professional devel-
opment; epidemiological surveillance, and monitoring and
evaluation. The study identified, compared, and analyzed
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the challenges and recommendations reported in the
literature.

Results Although DOTS was not able to address all the
difficulties regarding Tuberculosis control and prevention,
it contributes to overcome challenges identified in the lit-
erature review. Decentralizing DOTS in Ethiopia and
implementing DOTS in Brazil were key recommendations
to overcome problems of access and treatment default.
Conclusions DOTS and Community DOTS cannot solve
every identified Tuberculosis challenge, but together they
complement each other. Both strategies need to be tailored
to site’s challenges.
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Introduction

This article conducts a comparative strategic analysis of
tuberculosis (TB) control actions in Brazil and Ethiopia.
Strategic appraisal is a post-factum analysis of an inter-
vention’s relevance and purpose and makes a coherent
connection between its objectives and identified chal-
lenges. This analysis is an initial step of an implementation
evaluation focusing on the directly observed treatment
short-course (DOTS) in Brazil and Ethiopia. The two
countries’ similarities and differences prompted the authors
to investigate how TB global policies translate to different
settings.

Implementation analysis assumes that the selected
intervention is the “best practice” and has the “best fit”
with identified needs and problems (Champagne et al.
2011). Thus, implementation evaluation does not usually
include discussions about the strategy’s relevance and fit.
Any theory that guides the design of an implementation
evaluation, however, needs to account for “in situ” adap-
tation. Hence, monitoring systems need to be available to
provide evidence for action and adjustments (Lusthaus and
Rojas 2011). Clarifying the theory of change is crucial to
documenting unfolding program innovation. For that, a
strategic analysis must include an assessment of different
problems, several possible causal chains, diverse mecha-
nisms, and stakeholders/partners and their interests,
required to resolve the identified problems. Pertinent lit-
erature (Champagne et al. 2011; Funnell and Rogers 201 1a;
Love 1991; Mintzberg 2007; Weiss 1997) indicates that
this type of analysis can be performed through several
approaches and methods such as literature review, docu-
ment review, interviews, or institutional and network
analyses. Given our cross-national scope, we utilized a
literature review to conduct a strategic analysis of TB
control actions in Brazil and Ethiopia to appraise the fitness
of a global strategy to specific contexts. Describing how
TB-related problems appear in different contexts and the
ways DOTS strategy is able to ameliorate these challenges
is essential for recommending adaptations of the inter-
vention’s theory for better responses (Funnel and Rogers
2011b; Rossi et al. 2004).

Tuberculosis: prevention and control interventions

In 1994, the World Health Organization declared TB to be
a global emergency and adopted DOTS as its main strategy
for TB prevention and control. DOTS is a set of best
practices, based on five components: (1) political com-
mitment to strengthening human and financial resources;
(2) TB diagnosis through quality-assured bacteriology; (3)
regular and uninterrupted supply of drugs; (4) surveillance
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and monitoring systems; and (5) the use of standardized
treatment regimens along with direct observation (WHO
1994). In 2006, the Stop TB strategy was launched as an
enhancement to DOTS, adding the following items: treat-
ment of multidrug-resistant TB (MDR-TB) and TB/HIV
co-infection, involvement of all care providers, strength-
ening of health systems, engagement of communities and
TB patients, research and development for new diagnos-
tics, and drugs and vaccines (World Health Organization
and StopTB Partnership 2006).

To facilitate access to TB care, WHO and the Inter-
national Union Against Tuberculosis and Lung Diseases
have promoted the integration of National Tuberculosis
Programs (NTP) with the activities of primary health
services. Underutilization of health services is described
as important barriers due to the following: (1) lack of
infrastructure, drugs and training; (2) difficulties with
patient access in rural and urban areas; (3) insufficient
number of health care workers; (4) inefficient decentral-
ization of TB activities; (5) stigma; and (6) poor
knowledge about services for TB diagnosis and treatment
(World Health Organization 2003; World Health Orga-
nization and StopTB Partnernship 2006). A community
approach to TB programs has the potential to overcome
many of these limitations because it allows wider access,
reaches more cases, and promotes adherence to treatment.
Based on successful past experiences, WHO has provided
support to countries for the development and implemen-
tation of community DOTS (CDOTS) within their NTPs.
Community agents have central roles in the implementa-
tion of TB strategies, since they live in communities,
share the same local culture and values, and build bridges
between the community and the health services. They
contribute to TB care by (1) supporting patients
throughout TB treatment, (2) promoting health education,
(3) helping with TB case tracing, (4) strengthening gov-
ernment commitment to TB control, and (5) increasing
accountability of local health services to the community
(World Health Organization 2003).

Brazil and Ethiopia belong to the list of 22 countries
with the highest-burden of TB cases. Ethiopia also has a
high MDR-TB load (World Health Organization 2012). In
the past two decades, both countries have made important
progress in TB prevention and control. Although TB is a
national health problem for the two countries, they have
distinct epidemiological TB profiles and cultural contexts.

Thus, the objective of this study was to conduct a
strategic analysis of tuberculosis prevention and control
actions in Brazil and Ethiopia, looking at the potential of

Directly Observed Treatment Short-Course Strategy
(DOTS) and Community DOTS (CDOTS) in both
countries.



Strategic analysis of tuberculosis prevention and control actions in Brazil and Ethiopia:... 307

Methods
Literature review

To account for the two countries’ differences, we under-
took a literature review (Onwuegbuzie et al. 2012).
Review’s focus was to identify the major challenges of TB
programs’ in Brazil and Ethiopia. Since CDOTS started at
different moments in both countries, the literature review
time period varied. The review time period for Ethiopia
review was from 1990 to 2006, and for Brazil from 1990 to
2004. We employed PubMed, Medline-Ovid, EMBASE,
and SciELO databases. The reviewed terms were Tuber-
culosis, prevention and control and Brazil (or Brasil) or
Ethiopia (or Etiopia). Eligibility criteria comprised titles or
abstracts published in English or Portuguese. Titles and
abstracts had to include at least one of the following TB
policy components (Ministério da Saidde 2011; World
Health Organization 1994): (1) TB management; (2) TB
care; (3) epidemiological surveillance and M&E; (4)
training and professional development; and (5) communi-
cation and social mobilization. Our search included
retrospective and cross-sectional studies.

To answer our strategic question “What is DOTS
strategy’s potential to respond to the challenges of TB
control in Brazil and Ethiopia?” we analyzed the articles,
following the topics as described by Champagne et al.
(2011):

1. What are the challenges regarding TB programs in
Brazil and Ethiopia? Based in the articles, this question
sought to describe problems with TB programs in both
countries.

2. Is there a causal model linking the planned interven-
tions and the described problems? This question aimed
to address, via the articles, if the intervention theory of
change (Rogers 2011) was consistent with the coun-
tries’ identified problems. We explored the authors’
perceptions of the problems and challenges’ causal
processes, and the suggested recommendations. Addi-
tionally, we verified how DOTS and CDOTS
responded to these problems. Although we tried to
analyze the consistency between the stated problem
and the selected intervention in all the articles, we
were not able to ascertain this relationship in some
articles.

3. Are monitoring and evaluation in place to document
the expected outcomes? Since strategies usually pro-
duce a series of results at different stages along the
intervention causal chain, M&E should be in place to
unpack the theory of change’s effects and the imple-
mentation progress. We searched for evidence of M&E

systems to articulate the strategy’s choice and its
implementation in context.

Quality assessment

A quality assessment of the 59 selected articles was
undertaken before data extraction. Criteria for quality
analysis were consistency between the research question
and methods, and reference to the study’s ethical impli-
cations. Additionally, we consulted the Journal Citation
Reports (JCR), looking at each journal’s impact factor for
2012 and its 5-year JCR average (2007-2012). Despite
certain limitations, JCR is worldwide-recognized tool to
evaluate scientific and technical journals (Magri and Solari
2000). As the JCR’s coverage excluded several Ethiopian
and Brazilian journals, we examined the Scopus’ h index
for the article’s first author as an alternate measure of
impact. Every article had either a JCR score for its journal
or an h index score for its first author.

Data extraction and analysis

The information was organized according to the following:
title, author(s), country, journal, type of study, date, study’s
objective, methods, results, conclusions, and identified
challenges and recommendations. The challenges and
recommendations were classified following the described
TB program components. Then, we performed a content
and thematic analysis (Bardin 1977). Article’s major
challenges and recommendations were grouped by their
similarities, establishing different theme categories,
ordered by frequency of appearance. We analyzed and
contrasted the findings (challenges and recommendations)
between Brazil and Ethiopia, which were then matched to
DOTS and CDOTS guidelines.

Study settings
Brazil

Brazil has the largest population in South America (197
million people) and a TB incidence of 43/100.000 in 2011
(World Health Organization 2012). It has great disparities
among regions, with TB being mostly concentrated in the
Northern and Southern regions (Ministério da Saude 2012).
Treatment success for new smear positive cases improved
from 17% in 1995 to 74% in 2010 (World Health Orga-
nization 2011). TB/HIV co-infection’s magnitude varies
among regions. DOTS coverage in 2010 was 75% (Min-
istério da Satude 2012). Last available official data are
depicted in Table 1.
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Table 1 Comparative data on tuberculosis: Ethiopia and Brazil, 2008—-2012 Source: CORE Group (2008), Ministério da Saide (2012), Ministry
of Health (2011), Pan American Health Organization (2012), Szwarcwald et al. (2008), World Health Organization (2012)

Indicators Brazil Ethiopia
TB incidence 43 258

TB prevalence 46 237
Mortality 29 18

TB case detection sputum smear positive 66% 47%

TB treatment success rate for new smear
positive cases

% new TB cases with MDR-TB
HIV-positive incident TB patients 20%

74% (2010)

TB prevalence in HIV cases

0.91% (0.55-1.4)

14.1% up to 25.0% in major cities

83% (2010)

1.6% (0.9-2.7)
8%
41% (2008)

(e.g., Sdo Paulo and Rio de Janeiro)

HIV prevalence

Stable since 2006, around 0.6%;

2.4%

0.8% among males and 0.4% among females

HIV testing coverage

DOTS coverage 75% (2010)

36.5% (15 up to 64 years old);
46% women and 27% men (2008)

36% of women and 38%
of men (EDHS 2011)

95% (2010)

Indicators are per 100,000 inhabitants in 2011, unless otherwise stated

In the past two decades, important progress has been made
in TB prevention and control. Between 2002 and 2006, the
budget for TB control actions in Brazil more than doubled,
due to a political commitment to expand DOTS as the official
TB policy (CORE Group 2008). Since 2004, one of the key
strategies of the National Tuberculosis Control Plan has been
the expansion of Community Health Workers Program and
Family Health Strategy, and the decentralization of pre-
vention and control actions for all municipalities (Santos
2007). Innovative actions from the public health system have
supported the decentralization of TB and HIV activities to
primary health care (Kritski et al. 2007).

Ethiopia

Ethiopia has the second-largest population in Africa (85
million inhabitants). TB incidence (258/100,000) is higher
than that in Brazil and the infection is spread throughout
the country. Ethiopia also has a high MDR-TB burden
(World Health Organization 2012). Successful treatment of
new smear positive cases improved from 61% in 1995 to
83% in 2010. The decentralization of TB care from tertiary
care institutions to primary care units improved TB treat-
ment outcomes. DOTS coverage is 95%. The results,
however, are still inadequate (Mesfin et al. 2009) (Table 1).
As the HIV/AIDS epidemic grows in Ethiopia (2.4%
prevalence), it is likely that TB cases will also increase.
TB control program operates as an integral part of the
public health system, having management structures at
regional and district levels. The district health system is
usually composed of health posts, one health center and a
district hospital. TB treatment is managed at health posts.
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All patients have free access to diagnosis and treatment
services in public health facilities (Mesfin et al. 2009).

Results

Results are presented in two parts: first, the literature
review findings, and second, the answers to the highlighted
questions.

Literature review findings

The Brazilian search identified 1,449 papers in PubMed,
EMBASE, Medline-Ovis, and SciELO. Excluding dupli-
cated titles and articles that did not meet the inclusion and
data quality criteria, we selected and read 80 abstracts.
Thirty-six were analyzed and included in the review. More
than half of the articles (21) were published in Brazilian
journals and 15 articles in international journals.

The Ethiopian search identified 645 papers. Thirty-seven
abstracts were selected and read. Thirty-three articles were
analyzed and 23 included in the review. The majority of the
articles (18) were published in international journals, and
five were published in the Ethiopian Medical Journal.

Fifteen (65%) of the 23 journals that published the 59
selected articles had JCR scores for 2012 and 14 (61%) had
5-year average JCR scores. Forty-seven (98%) of the 48
first authors of the selected articles had an h index score in
Scopus. The impact measures’ means were as follows: (1)
2.22 (range 0.62-5.85) for the 2012 JCR; (2) 2.62 (range
0.90-6.42) for the five-year JCR; and (3) 8.23 (range 1-23)
for the Scopus h index.
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Strategic question 1: What are the challenges regarding
TB in Brazil and Ethiopia?

Data are presented according to TB program components,
emphasizing the most frequent challenges.

TB program management

The difficulties identified in the Brazilian review are
mostly related to the integration of TB and HIV/AIDS
prevention and control. These problems led to a recrudes-
cence and increase in TB mortality (Antunes and Waldman
1999, 2001; Santo et al. 2003), low-cure treatment rates
(Aerts and Jobim 2004; Liberato et al. 2004), and the
development of acquired TB-MDR (Ferrazoli et al. 2000).
Poor supply of TB drugs and reagents, difficulties inte-
grating different logics and/or models (e.g., preventive and
clinical models), and inadequate program organization and
lack of political commitment were also reported as
important barriers in achieving TB programs’ goals.

In Ethiopia, the HIV/AIDS epidemic has been hard to
overcome (Abate 2002; Bruchfeld et al. 2002; Lambert
et al. 2003; Mitike et al. 1997a; Yassin et al. 2004). The
growing caseload of TB and AIDS put a considerable strain
on an already overburdened health care system with several
obstacles related to program organization (Demissie and
Kebede 1994; Gelaw et al. 2001; Madebo and Lindtjgrn
1999; Vecchiato 1997).

TB care

In Brazil, TB care challenges included first poor quality of
TB diagnosis and treatment. Non-compliance of prescribed
drugs/default is associated with insufficient supply of TB
drugs, rigor of medical speech regarding TB treatment,
stigma, poorness, alcoholism, and substance abuse, leading
to retreatment, MDR, HIV co-infection, low-case detec-
tion, and low care treatment rates (Moreira et al. 2004;
Natal et al. 2003; Oliveira et al. 1995; Oliveira and Moreira
Filho 2000; Porto and Nascimento 1995; Ribeiro et al.
2002; Selig et al. 2003).

For Ethiopia, TB care challenges included first non-
compliance with prescribed drugs related to insufficient
supply of TB drugs, medication side-effects, costs
regarding transport, level of education, lack of family
support, and stigmatization (Demissie et al. 2003;
Demissie and Kebede 1994; Gelaw et al. 2001; Getahun
and Aragaw 2001; Tekle et al. 2002; Woldemichael et al.
2004). Access and delay were associated with socio-
economic factors and living conditions of the population,
mostly pastoralists and rural residents. These difficulties
have led Ethiopians to seek care from alternative

providers such as traditional healers or non-formal health
providers, as well private medical providers (Cambanis
et al. 2005; Demissie et al. 2002; Getahun and Maher
2000; Madebo and Lindtjgrn 1999; Shargie et al. 2006;
Yimer et al. 2005).

Communication and social mobilization

In the case of Brazil, communication and social mobi-
lization challenges were barely discussed in the articles.
Only one article discussed the fragile organization of civil
society and the lack of NGOs involved with TB issues
(Kritski and Ruffino-Netto 2000).

In contrast, in the Ethiopian articles, communication
and social mobilization were among the most significantly
identified challenges, including lack of information and
stigma towards TB among both patients and the popula-
tion (Cambanis et al. 2005; Demissie et al. 2003; Getahun
1999; Getahun and Aragaw 2001; Shimeles et al. 2005;
Tekle et al. 2002; Vecchiato 1997; Woldemichael et al.
2004). Quoted difficulties were as follows: (1) patients’
low level of education (Tekle et al. 2002); (2) patients’
lack of knowledge about the disease process and treatment
(Woldemichael et al. 2004); (3) the practice of drinking
raw milk in rural areas (Cambanis et al. 2005); (4) dietary
beliefs (Getahun 1999); and (5) misconception about TB
(Getahun 1999). Lack of knowledge about the disease
produced negative attitudes towards patients and their
families (Getahun and Aragaw 2001). In some commu-
nities, TB was the most feared disease, as the use of the
word for TB, balamo, as an insult illustrates (Vecchiato
1997). Sometimes, because of TB’s social stigma, patients
were pressured to take their medication quickly and
silently, or to interrupt their treatment when their symp-
toms disappeared (Demissie et al. 2003). In many cases,
stigma and a lack of knowledge were directly linked to a
delay in diagnosis (Cambanis et al. 2005) and treatment
default (Demissie et al. 2003; Tekle et al. 2002; Wol-
demichael et al. 2004). Lack of information about TB
treatment among private practitioners was also a problem
(Shimeles et al. 2005).

Institutional and Professional Development

For both countries, a few articles discussed obstacles
related to training and professional development. In the
Brazilian case, one article signalized the lack of dialogue
between academic researchers and health services (Ruf-
fino-Netto 2002) and two pointed to problems with delays
in modifying health professionals’ practices (Selig et al.
2003; Teixeira et al. 2001). One Ethiopian article high-
lighted this topic (Mitike et al. 1997b).

@ Springer



310

G. Cardoso et al.

Epidemiological surveillance and M&E

Brazilian articles stressed the importance of integrating
information systems, especially for planning actions and
M&E activities (Mota et al. 2003; Ruffino-Netto and Souza
2001; Souza et al. 2000). They used time series method-
ology to analyze TB’s epidemiological profile (Antunes
and Waldman 1999) as well as employing analyses of TB-
attributed deaths to evaluate TB control programs (Santo
et al. 2003). Socio-economic factors and living conditions
of the population were important issues in several analyses.

TB is especially a problem in urban, poor, overcrowded
centers.

The Ethiopian articles underscored the need for assessing
the HIV’s impact on the spread of anti-tuberculosis resis-
tance (Mitike et al. 1997a), the changing clinical presentation
of TB (Yassin et al. 2004; Shargie and Lindtjgrn 2005), the
importance of periodic drug resistance surveys (Mitike et al.
1997b), and the evaluation of the contribution of “TB Club”
to TB control (Demissie et al. 2003; Getahun and Maher
2000). TB is found mainly in rural, poor, and remote areas in
Ethiopia. Table 2 summarizes our findings.

Table 2 Frequency of tuberculosis quoted challenges in Brazilian and Ethiopian articles, 1994-2006

Program components Identified challenges Number of Number of articles- Addressed
articles-Brazil Ethiopia by
Tuberculosis program management 1. HIV/AIDS epidemic and co-infection 8 6 CDOTS
2. MDR-TB 5 CDOTS
3. Inadequate TB program organization/non- 4 3 DOTS
functional
4. Poor supply of TB drugs/lack of reagents 5 2 DOTS
5. Difficulty to integrate different health logics 5 nr CDOTS
and/or models
6. Lack of political commitment 3 nr DOTS
Total 31/36 16/23
Tuberculosis care 1. Non-compliance/default 9 6 DOTS
2. Poor quality of TB diagnosis and/or 11 3 DOTS
treatment
3. Access 1 5 CDOTS
4. Delay in TB diagnosis and/or treatment - 5 CDOTS
5. Low case detection/no contact control 2 1 CDOTS
6. Difficulty to go beyond formal approaches 3 1 CDOTS
7. Prior attendance by traditional healers or  — 2 CDOTS
private physicians
Total 26/36 23/23
Communication and social 1. Lack of knowledge/information and/or nr 7 CDOTS
mobilization stigma
2. Poor organization of civil society 1 nr CDOTS
Total 1/36 7/23
Institutional and professional 1. Lack of dialogue between academy and 1 nr DOTS
development health services
2. Health professional training 2 1 DOTS
Total 3/36 1/23
Epidemiological surveillance and 1. Socio-economic factors and living 5 5 CDOTS
monitoring and evaluation conditions
2. Poor quality and/or lack of linkage among 2 1 DOTS
information systems
3. High incidence/prevalence 2 1 DOTS
4. High mortality 4 nr DOTS
5. Low notification 1 nr DOTS
Total 14/36 7/23

nr not reported

@ Springer
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Strategic question 2: Is there a causal model that links
the planned interventions and the described problems?

We contrasted challenges and recommendations tracing the
causal link between the problems and control strategies for
DOTS and CDOTS. As Table 3 demonstrates, the majority of
the challenges discussed in the Brazilian articles were related
to DOTS strategy (43/77) and focused on two TB program
components, TB care (20/28) and epidemiological surveil-
lance and M&E (9/14). DOTS initiative could solve TB care
challenges centered on non-compliance/treatment default and
the poor quality of TB diagnosis and/or treatment with the use
of direct observed standardized treatment regimens and
quality-assured TB bacteriology diagnosis. The articles also
highlighted the importance of DOTS implementation for
specific populations such as indigenous groups (Marques and
Cunha 2003), homeless populations, and co-infected TB/HIV
patients (Laguardia and Merchan-Hamann 2003; Liberato
et al. 2004). According to Table 2, the predominant approa-
ches of M&E in Brazil centered on three areas. First, five out of
14 articles emphasized social-economic factors and the
importance of monitoring in the urban context. Second, six out
of the 14 addressed population epidemiologic indicators: TB
incidence, prevalence and mortality. One article noted the low
case notification and two articles pointed out the lack of
linkage among national information systems. Some articles
(Mota et al. 2003; Ruffino and Souza 2001; Selig et al. 2003;
Souza et al. 2000) analyzed the setup of the National M&E
Network, focusing on the integration of government, civil
society and international partners as part of growing efforts
towards accountability. Third, although the articles reported
inadequate TB program organization as a challenge, they did
not mention monitoring systems in regards to the quality of
their service provision, or patient and information referring
systems.

CDOTS best met the Brazilian TB program manage-
ment challenges (19/31), when combining health models,
TB-HIV/AIDS programs, and including vertical and inte-
grated program strategies.

Several of their recommendations emphasized civic
responsibility, and community and civil society

participation contributing to case detection (Lima et al.
2001; Ruffino-Netto and Souza 2001), TB control goals’
achievement (Moreira et al. 2004) and assurance of treat-
ment compliance (Liberato et al. 2004). Intersectional and
intersectoral partnership were recommended as alternatives
(Kerr-Pontes et al. 1997; Dias 1998; DeRiemer et al. 2000;
Lima et al. 2001; Ruffino-Netto and Souza 2001), includ-
ing: (1) a broad interaction between work organizations,
churches, universities, and social leaders (Dias 1998); (2)
public—private sector partnerships; and (4) municipal
health councils’ participation (Ruffino-Netto and Souza
2001). In regards to epidemiological surveillance and
M&E, the articles (10/15) suggested health professional
training and political commitment as ways to improve
surveillance and monitoring systems’ implementation.

In the articles about Ethiopia, the majority of the iden-
tified challenges are related to CDOTS intervention (37/
54). The challenges focused on almost all of TB programs’
components such as TB management (13/16), TB care (12/
23), communication and social mobilization (7/7), and
epidemiological surveillance and M&E (5/7). The articles
presented HIV/TB co-infection and MDR-TB as TB
management’s challenges, and access and delay in TB
diagnosis and/or treatment as major obstacles for TB care.
In respect to communication and social mobilization, lack
of knowledge and stigma were strong impediments for TB
diagnosis and treatment adherence. M&E systems empha-
size social-economic and epidemiological indicators.

The recommendations identified in the articles com-
prised the following: (1) finding new ways to deliver
services; (2) incorporating community educational strate-
gies (Cambanis et al. 2005; Demissie et al. 2002; Demissie
and Kebede 1994; Gelaw et al. 2001; Madebo and Lindt-
jerm  1999; Vecchiato 1997); (3) including peer-
encouragement mechanisms (e.g. TB Clubs) (Getahun,
1999) and patient-centered approaches; and (4) imple-
menting Health Extension Workers programs (Shargie
et al. 2006). As Table 3 shows, these issues are best
addressed by CDOTS guidelines (37/54).

The DOTS strategy only addressed 17/54 of the articles’
challenges and recommendations: availability of resources

Table 3 Comparative strategic tuberculosis analysis: Brazil and Ethiopia, 1994-2006

Tuberculosis challenges Brazil  Addressed by = Addressed by Ethiopia  Addressed by  Addressed by
DOTS community DOTS DOTS community DOTS

Tuberculosis program management 31 12 19 16 5 13

TB care 26 20 6 23 11 12
Communication and social mobilization 1 1 7 7

Training and professional development 3 1 1 1

Epidemiological surveillance and 14 5 7 2 5

monitoring and evaluation
Total 77 43 32 54 18 37
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(Madebo and Lindtjgrn 1999), free distribution of drugs
(Demissie and Kebede 1994), continuous supply of anti-TB
drugs (Woldemichael et al. 2004), laboratory reagents
supply (Getahun, 1999), and TB diagnostic tests (Yimer
et al. 2005).

Strategic question 3: Are Monitoring and Evaluation
in place to document expected outcome?

Articles from both countries emphasized the importance of
monitoring social and economic factors, especially as they
are related to a specific context. The articles about Brazil
stressed the need to monitor social inequities, overcrowded
living conditions, the greater vulnerability of immigrant
populations living in big cities, HIV patients, and indige-
nous populations (Antunes and Waldman 1999 2001;
Gongalves et al. 1999; Kerr-Pontes et al. 1997). In contrast,
the articles about Ethiopia highlighted the importance of
monitoring rural settings (Getahun 1999; Getahun and
Aragow 2001; Vecchiato 1997; Yassin et al. 2006) and
HIV populations (Getahun 1999; Bruchfeld et al. 2002).

In both countries, the focus of monitoring was on pop-
ulation indicators, such as incidence, prevalence, and
mortality. The articles described operational indicators, and
cure and abandon rates as part of TB care components.
Since integrated monitoring systems were not in place, the
articles did not discuss issues such as costs, allocative
efficiency, and the interventions’ sustainability. The arti-
cles discussed how impact and accountability studies were
not followed up with self-appraisal efforts and institu-
tional-learning-oriented processes.

Discussion

This article has presented a panoramic overview of the
challenges, proposed recommendations and contexts that
evaluators must take into account before evaluating DOTS
strategy. TB control actions’ challenges are numerous in
Brazil and Ethiopia. Despite changes in TB programs taken
place in both countries, health service coverage in Ethiopia
and health service organization in Brazil are important
obstacles to overcome. Our findings emphasized that both
countries are unique culturally, politically, geographically,
and socio-economically. In Brazil, TB is mostly found in
urban, poor, and overcrowded centers. In contrast, it is
mainly present in rural, poor, and remote areas in Ethiopia.

How has this literature review analysis helped appraise
DOTS as a global strategy and its ability to fit with a
specific context? Although implementation evaluation
often takes for granted the chosen intervention, it can
clarify several parts of the implementation process, adding
to a better understanding of the relationship between
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intervention and context (Brousselle and Champagne
2011).

TB prevention and control actions have to take into
account the context in which interventions take place.
According to Rogers (2011), equity-focused programs,
suitable to the appraisal of TB prevention and control ini-
tiatives, must truly engage and reflect the needs of
vulnerable population in its context. This issue aligns well
with the commitment of CDOTS strategy, which tries to go
beyond formal approaches to improve equal access in both
countries, including rural areas in Ethiopia and urban
violent settings in Brazil.

Despite not addressing all the problems regarding TB,
standard DOTS strategy provides a good place for beginning
to resolve many of the management challenges that the
articles identified. Implementing standard DOTS as a simple
and unique guideline, however, appears not to be enough
(Table 3). The articles also recommended or proposed
innovative approaches, such as TB networks in Brazil and
“TB Clubs” in Ethiopia. To improve TB program adherence
and cure rates, these initiatives have included governmental,
civil participation, and public—private mix, as well as inte-
gration of national level initiatives.

When collecting evidence about stakeholders and part-
ners, and their roles in Brazil, it is important to consider
that the government (Ministry of Health) developed the TB
National Program organized by different levels of service
provision, including federal, states, and municipalities. In
Brazil, government accountability for TB prevention and
control is a priority (Ministério da Satde 2013). In this
context, then, civil society’s participation is key. Ethiopia
also has different levels of provision, coordinated by the
Ministry of Health. Several organizations such as NGOs
and foreign universities, however, are also active and
important participants in TB-related activities. Therefore,
in Ethiopia, external accountability plays a more important
role. In both countries, an urgent involvement and com-
mitment to TB prevention and control actions from their
Health Ministries is required to change their epidemio-
logical scenarios.

Aiming to identify the relevance of an intervention, our
strategic analysis examined if there is coherence between
the intervention’s objectives and the problem to be solved.
The analysis revealed that neither DOTS nor CDOTS could
solve every TB challenge identified for Brazil and Ethio-
pia. DOTS intervention components (such as a regular
supply of TB drugs and reagents, political commitment, the
training of health professionals, TB diagnosis through
bacteriology, surveillance and monitoring systems, and the
use of standardized treatment regimens along with direct
observation) are essential, but not sufficient.

It is important to understand what the intervention is
trying to achieve and how it works: in other words, not
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only what activities an intervention carries out, but also
how they are understood to bring about change (Rogers
2011). ‘How it works can be enough for certain contexts,
but wanting in other settings. Our analysis showed that
while Community DOTS can resolve or “fit better” with
the majority of the challenges identified in Ethiopian
articles, standard DOTS addresses or “fits better” with the
challenges described in the Brazilian literature. Therefore,
both strategies, DOTS and CDOTS, are complementary.
Each one works better in certain situations, dependent
upon the specific challenges, available resources, and
context. For example, the Brazilian case argues for a
wider implementation of standard DOTS, while the
Ethiopian case suggests the decentralization of TB pre-
vention and control activities with strong peer
encouragement mechanisms (CDOTS). This finding is
critical and is a point often overlooked in M&E, the topic
of our third question. M&E is usually conceived as a mere
landscape where a disease, its prevention, and its control
take place. Monitoring systems, however, are also tools
that allow for systematized follow-up, in situ learning,
and management accountability. This review’s results
underscore this point, revealing the specificities of TB
control dynamics in each country.

Therefore, the evidence strongly suggests the unlikeli-
hood that any one strategy or operational model will be
able to provide for all of a particular context’s needs.
Models and strategies, are more likely to succeed when
they are adapted and suited to a particular context, and its
needs and purposes.
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