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Abstract: This article analyses the experience of the Federal Ministry of Health (FMOH), Nigeria in its partnership arrangement
with some international organisations to introduce a new technology to its diagnostic services for tuberculosis (TB) by adopting
the use of GeneXpert test in line with the recommendation of World Health Organisation (WHO). It was a major health service
reform targeted at achieving the third sustainable development goal. Therefore, the objective of this article was to review the
literature on management issues and problems of change surrounding the implementation of GeneXpert as a new technology in
the diagnostic services for TB in Nigeria, and provide learning opportunities for health service administrators in resource-limited
settings that might be considering such arrangement. A literature survey of articles published between 2008 and 2018 was
conducted; using Google Scholar, ScienceDirect and Scopus; to identify and review articles that analyse the change management
process in the introduction of GeneXpert test for TB diagnosis in Nigeria. Consequently, a total of 10 articles were critically
analysed. The review showed a paucity of articles that examined how change process in the introduction of GeneXpert test for
TB diagnosis was managed in Nigeria. The literature survey identified several challenges in the change process such as human
resource and capacity building especially because the use of GeneXpert requires a certain level of computer literacy. In
conclusion, this review highlighted the fact that the reform might be sustainable because of the adoption of decentralised service
system in the implementation process.
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some of the issues surrounding the implementation of this
reform, for example; public private partnerships (PPPs) with
relevant stakeholders in the health sector for technical and
financial support, procurement and maintenance of the
GeneXpert machine, its distribution to health facilities at the
community level to ensure decentralised service, training of
health personnel to build their capacity on the use of the new
technology, data collection and reporting system for
performance management, and monitoring and evaluation

1. Introduction

This article analyses the experience of the Federal Ministry
of Health (FMOH), Nigeria in its partnership arrangement
with some international organisations to introduce a new
technology to its diagnostic services for tuberculosis (TB) by
adopting the use of GeneXpert test in line with the
recommendation of World Health Organisation (WHO). The
Genexpert test is a molecular test for TB that has the potential

to revolutionize the diagnosis and care of people with TB [1].
The technological advancements in the operation of
GeneXpert machines provide clients the opportunity to have
their test results in less than 2 hours [2]. Meanwhile, TB is a
deadly disease with significant burden on economy and
human development in Nigeria [3, 4]. The essay will raise

(M&E).

The existing Nigeria health service structures in the fight
against tuberculosis have been in place for many decades. The
effort to improve techniques for diagnosing TB has been very
little in the past. The common diagnostic method for TB in
Nigeria, which is “smear microscopy”, is 125 years old and
routinely misses half of all TB cases [5]. Hence, TB tests are
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outdated and inadequate in the country. The primary challenge
is that only 16% of tuberculosis cases are being detected in the
country [4, 6]. Therefore, the nation’s Federal Ministry of
Health identified an urgent need to further build the system to
ensure that the structures are able to deal with this challenge;
in the spirit of global sustainability and wellbeing. It therefore
decided in 2012 [7] to go for a policy change in the diagnostic
services for TB after several consultation and engagement
with relevant stakeholders. The essay aims at developing a
detailed understanding of management issues and problems of
change surrounding the implementation of GeneXpert as a
new technology in the diagnostic services for TB, and
provides learning opportunities for health service
administrators in resource-limited settings that might be
considering such arrangement.

Analytical description of the organisation:

The delivery of TB services has undergone enormous
transformation in recent decades, with new organisational
forms emerging as an organ of FMOH. In 1988, FMOH
created the National Tuberculosis and Leprosy Control
Programme (NTBLCP) within the Department of Public
Health, with the aim of eliminating TB and leprosy. The
organisational structure of NTBLCP is such that it has a
National Coordinator as the head, supported at the federal,
state and local government levels by a team of medical
officers, laboratory scientists and other support staff [8]. The
fight against tuberculosis has always been a collaborative
effort as it involves joint efforts from governments,
communities, civil society organisations and many
development partners and international organisations.
Meanwhile, it has been indicated that efficiency, flexibility
and value for money might be guaranteed with strong
collaboration among actors from both public and private
sectors [9]. This practice or arrangement of ‘hybrid’
governance like PPPs is different from contracting-out or
outsourcing because PPP has to do with risk sharing and
co-production [10] while contracting-out or outsourcing is a
temporary business relationship in which the government
retains control and ownership. The problem with this type of
arrangement as reported is the delay experienced during the
negotiation stages which often results into huge advisory cost
overruns [11].

FMOH used public private partnership concept as a
procurement strategy in the fight against TB because in this
type of arrangement private organisations initially have to
finance the programme, and this offers a form of relief to
national government. In early 2013, for example, a grant from
the Centre for Disease Control (CDC) was used to procure
some GeneXpert machines [12]. The cost of GeneXpert is
challenging in resource-limited areas, and PPPs assist and
reduce pressure on government budgets, even though this may
be temporary and unsustainable.

Goals/impetus for the reform:

This is a major health service reform targeted at achieving
sustainable development goal (SDG) 3. The third SDG is to
ensure healthy lives and promote well-being for all at all ages;
with a specific call to end the epidemics of HIV, TB and

malaria by 2030 [13]. The target proposed is a 90% reduction
in tuberculosis deaths and an 80% reduction in new cases by
2030. To achieve these milestones, novel tools and approaches
for finding tuberculosis cases is essential, as well as expanding
access to tuberculosis services, through health systems
strengthening, particularly at the primary care level. In 2010,
WHO recommended the use of GeneXpert test for the
diagnosis of tuberculosis globally because of the failure of
“smear microscopy” to detect cases of tuberculosis in some
situations such as human immunodeficiency virus (HIV) and
drug resistance cases, and Nigeria adopted the use in 2012.
This may therefore be analysed as a case of policy transfer
which leads to a policy change or policy reform.

2. Methods

A literature survey of articles published between 2008 and
2018 was conducted; using Google Scholar, ScienceDirect
and Scopus; to identify and review articles that analyse the
change management process in the introduction of GeneXpert
test as a new technology in tuberculosis (TB) diagnostic
services in Nigeria. Literature review was considered for this
study a proper research design seeing that there was dearth of
studies which critically analyse how the change process of
introducing GeneXpert in Nigeria was managed. The process
of the review followed the sequential pathway of finding the
research question; locating relevant research articles; picking
the research articles for review; summarising and
documenting; and organising, analysing, synthesising and
reporting findings. Key themes such as stakeholders
engagement, change environment, implementation structure,
challenges of change, tasks and functions, and monitoring and
evaluation were adapted and put together to develop an
understanding of change management process in relation to
the introduction of GeneXpert test in Nigeria.

3. Results and Discussion

A total of 10 articles were critically analysed. The review
showed a paucity of articles that examined how change
process in the introduction of GeneXpert test for TB diagnosis
was managed in Nigeria, and the key themes identified were
discussed below:

Stakeholders consultation and engagement:

The NTBLCP, led by its national coordinator, went into a
strong consultation and engagement to gain support and the
ensure success of this change process as many stakeholders
were involved in the roll out of this new method of diagnosis.
The professional bodies of doctors, nurses, laboratory workers,
and other health workers were fully consulted from the
planning stage to avoid resistance to the proposed change
because they form the staff strength in the hospitals where the
new technology will be deployed. NTBLCP convened
stakeholders meeting that had in attendance people from
diverse backgrounds, cultures, beliefs, values, norms,
institutions, and professional affiliations; including the medial
professionals who helped to create awareness and community



Central African Journal of Public Health 2020; 6(6): 358-364 360

sensitization. The Honourable Minister for Health at one of
the stakeholders meeting emphasized the need for the
introduction of GeneXpert in order to create readiness for
change among stakeholders. He analysed the impact of TB on
economy and human development to justify the need for the
new technology. Meanwhile, it has been noted that readiness
for change is reflected in the beliefs, intentions and attitudes of
an organisation’s members regarding the extent to which
changes are needed and the capacity of such organisation to
effectively implement those changes [14]. The media helped
to disseminate a lot of information as regards the operation of
GeneXpert. This is worth noting because though process
changes might appear simple, it is actually complex as many
policies may be affected [15]. Hence, it usually calls for a lot
of consultation for example with labour unions and the public
in general, which is a very long process.

The change environment:

Some external pressure in terms of political, economic,
technology and social factors influenced the change for
GeneXpert. The limitation of “smear microscopy” as a TB
diagnostic service met with international politics which can be
demonstrated by WHO’s call for the introduction of a better
alternative method. A major challenge to the control of
tuberculosis is a diagnostic process that requires multiple visits
with consequent expenses from clinic fees and transport. Most
patients attend clinics with companions, thereby increasing
transport fee. High expenditure has been found to be associated
with attending clinics with company, residing in rural areas far
from diagnostic centres and illiteracy [16]. The costs usually
incur by patients are very substantial. It is therefore important that
clients get value for money. This is achievable with the
introduction of GeneXpert as the new diagnostic service for TB.
Meanwhile, it has been argued that immediately an agenda
receives attention, it will spread very quickly and become
impossible to stop or prevent [17]. On the other hand,
punctuations occur and are attributed to external incidents that
disturb the political regime, especially those that are sufficiently
huge to disrupt the equilibrium. In this case, the political system
responded to the challenge of increasing burden of TB on the
country’s socio-economic development, and the external
influence or pressure that came in form of recommendation from
WHO. It was indicated that when agenda-setting and policy
formulation are international in origin, institutions play an
essential role as epistemic community in the political stream of
public policies [18]. For example, WHO, United States Agency
for International Development Agency (USAID), Department for
International Development (DFID), Centre for Disease Control
(CDC) and other international organisations have always been
supporting the “STOP TB Strategy”. The aim of the network is to
comprehensively strengthen the detection of TB, and eventually
eliminate the disease.

Structure of the implementation arrangement:

The FMOH adopted a decentralised form of governance in its
implementation arrangement to introduce GeneXpert test as a
new technology in the diagnostic services of TB because it is
not restricted to central or reference laboratories, which was
done in the case of some conventional diagnostic tests. The

GeneXpert machines were distributed to community health
facilities to bring the service closer to the people and expand
access to the service. The facilities were given as much
information and resources as possible to empower them and
give them a sort of autonomy to manage the system. This type
of arrangement will increase local accountability because of its
closeness to people which will give everyone the chance to
contribute to the process of implementation. It will
consequently create a system that is effective, efficient and
capable of responding to the needs of the populace. It has been
noted that health services might be better when delivered by
healthcare organisations that have greater autonomy than by
organisations under closer central and political control [19].
The argument against decentralisation is the financial
implication as it was suggested that governance could be
undertaken from the centre more cheaply [20]. However, it was
argued that decentralised GeneXpert test implementation is
feasible and could lead to an improvement in tuberculosis care
and control [21]. A report from India indicated that GeneXpert
can be deployed at the decentralised level for all TB suspects in
diverse settings of the country [22]. The experience in Nigeria
confirms a better service delivery with decentralised system.
The closer the diagnostic service for TB is to people the better
the access because of reduced waiting and travelling time. It is
economically safe for the end users to have the service close to
them to overcome the barrier of distance and transport fare.
Nickols, however, argued that successful change is based on
building a new organization and gradually transferring people
from the old one to the new one in an incremental manner rather
than a radical approach; to give people time to adapt to the new
circumstances [23]. This is especially good for the health
workers who will be using the new technology, because they are
going to be learning new things, and they need time to get full
understanding of the new system.

Meanwhile, NTBLCP implemented the introduction of
GeneXpert test as TB diagnostic service in phases (as shown
in Figure 1); to effectively manage the change process. The
implementation pathway is divided into nine phases with 22
steps. The first is “introduction” phase, and it consists of steps
1 — 5 as labelled below. The expected outcome is the
establishment of planning and coordination body; by the name
“TWG” (Technical Working Group). The second is “strategic
planning” phase, and it consists of steps 6-10. The expected
outcome is the development of draft national GeneXpert
strategic plan. The third is “site assessment” phase, and it
consists of step 11. The expected outcome is the collection of
all required information for finalization of strategic plan and
the annual activity plan. The fourth is “finalization of strategic
plan” phase, and it consists of steps 12-15. The expected
outcome is the finalization of national GeneXpert strategic
plan. The fifth is “preparation” phase, and it consists of step 16.
The expected outcome is the completion of laboratory
renovations and development of documents and laboratory
support systems such as maintenance, supervision, etc. The
sixth is “training and installation” phase, and it consists of
steps 17-18. The expected outcome is the commencement of
routine use of GeneXpert. The seventh is “routine monitoring



361 Amos Oluwasayo Akinremi:

Implementing a New Technology in Diagnostic

Services for Tuberculosis in Nigeria

and supervision” phase, and it consists of step 19. The
expected outcome is the assurance of quality of GeneXpert
use. The eighth is “evaluation” phase, and it consists of steps

20-21. The expected outcome is the informed national policy
and practice through collected evidence and experience. The
last is the “scale up” phase.

1 2 3 4 5
Talk with the || Mapping of NTBLCP's | _, Convene Set up =s| Meeting of GeneXpert TWG
NTBLCP partner activities stakeholders meeting GeneXpert TWG
6
9
' Provide background
10 Draft diagnostic 8 7 information on GeneXpert
algorithm =
Develop M&E & Prioritized list of - Determine objectives - - - —
framework 4 Preselect > eligible suspect group of GeneXpert Review epidemiology situation
potential sites 3
11 Perform SWOT analysis of
diagnostic/treatment situation
Collect estimated number 12
of suspects per site
‘ Select final sites for 13 4 15
Assess requirements for :‘ GeneXpert placement Finalize M&E Develop annual Develop
laboratory renovation ‘ framework || activity plan - budget n
H{ Finalize diagnostic algorithm
Assess HR requirements and suspect selection
16
] Assess treatment capacity |
Il Establish waste management | ~
J Establish GeneXpert maintenance system |‘\
19 s & Establish a cartridge supply system N
Conduct monitoring Conduct site 7 .{l Revise registers and request forms |\
and supervision apecifie: treining W Conduct traini
visits and collect on vuc raining- - Develop clinical protocols =
- data routinely Install GeneXpert af-franers (FOIS] ‘
machines L Develop standard operating procedures (SOPs) -
N Conduct laboratory renovations e
Establish a supervision team '4
Finalize procurement V4
21
20 22
I Determine perspectives for the
Evaluate the quality and | | e role of GeneXpertinthe  |=>| Scale-up strategy

9 impact of GeneXpert use

country: Final national guideline

NB: “SWOT” stands for Strengths, Weaknesses, Opportunities and Threats.

Figure 1. GeneXpert Implementation Pathway (adapted from USAID and TB CARE I, cited in [24-26].

Challenges and problems of change:

The NTBLCP faced some operational, technical and
logistic issues in its roll-out of GeneXpert because it was a
new technology. There are several anticipated challenges such
as human resource and capacity building especially because
the use of GeneXpert requires a certain level of computer
literacy. It was documented that the GeneXpert system
consists of an instrument, personal computer, barcode scanner,
and preloaded software, and uses single-use disposable
cartridges containing lyophilized reagents, buffers and washes
[2]. Therefore, the computer literacy of local staff required

extra training [24], and there was need for dedicated personnel
who could be trained, to perform testing and keep the machine
in good order. Meanwhile, it has been indicated that when
employees are confronted with new organisational realities, a
sentimental yearning or wistful desire for how things were
before the change could be an extremely significant cause of
resistance on their part [15]. Hence, decision makers and
employers have to employ a number of strategies to create
support for change to ensure compliance and avoid resistance.

Tasks and functions:

Strong coordination is required in a PPP arrangement to
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achieve the target goal. FMOH through NTBLCP is responsible
for the coordination of the programme at the national level.
Overall global coordination of the development partners cannot
be overemphasized because most of the partners are
international organisations. WHO is therefore responsible for
setting the guidelines at the global level. Creswell et al. noted
that many international agencies and donors have already
expressed interest in investing resources for the roll-out of
GeneXpert [2]. Coordination of these activities is essential to
optimise the use of available resources, streamline activities,
and ensure sound technical advice and approaches at country
level. The national GeneXpert TWG are responsible for
planning and implementation activities shown in Figure 1.
Ceipheid HBDC is the company responsible for the production
of GeneXpert device, and it supplies the machine at a
subsidized price because of the partnership arrangement [27].
KNCV Tuberculosis Foundation is responsible for the
procurement, installation and maintenance of the device. It also
does training for health workers on how to operate the device.
Global Funds releases grants to support the programme. Civil
Society organisations are involved in community sensitization.
Health facilities are the service providers.

Monitoring and evaluation:

Monitoring and evaluation can be seen as a communication
channel because it gives feedback to programme managers
through the data collected. The source of the data is from
recording and reporting. Some of the data being collected
routinely are number of days in a month that the device could
not be operated, and the reasons it could not be operated.
Number of tests in a month is monitored as well. Data are also
collected on logistic issues such as catridge supply, power
stability, etc. These data will allow for the generation of
simple indicators to quantify the impact of the new test on
laboratory work and diagnosis of TB. However, there is a
problem with recording and reporting because monitoring and
evaluation system in Nigeria is paper-based. This complicates
data collection because the GeneXpert register is sometimes
not in place on the field or not properly filled. Nigeria should
ideally move completely to an electronic recording and
reporting system to generate data that is relevant to the
national programme; for the purposes of monitoring and
evaluation and direct patient management [24].

4. Conclusion

The fundamental problem in low-resource settings like Nigeria,
as depicted in the “Piot” model of case finding and treatment, is
that individuals seeking care are lost before treatment even
begins as they are not properly and promptly diagnosed [28]. It
was noted that even with the increasing evidence that a wide
range of new diagnostic technologies that exist in the field of TB
diagnostics can be used successfully in the most challenging
settings; most of the patients that should use these technical
evolutions do not yet have access to them [29]. This implies that
just the roll-out of an improved TB diagnostic tool like
GeneXpert might not be enough to guarantee better outcomes for
patients because the processes of implementation within existing

health care systems can critically affect the impact. However,
there is hope that this reform will be sustainable in the country
because of its adoption of decentralised service system by its
distribution of GeneXpert machines to health facilities at the
community level and giving them autonomy in its management.
This is expected to create a system that is effective, efficient and
capable of responding to the needs of the populace. Though the
use of GeneXpert has gained the support of international partners
with discounts negotiated for the test, the concessionary cost is
only applicable to non-governmental organisations (NGOs) and
the public sector [1]. This implies that it might be difficult
accessing TB services at private facilities where a number of
people in the country receive health services; thereby limiting
access to early and accurate diagnosis, and potentially increasing
“morbidity associated diagnostic delay, dropout and
mistreatment” [21]. In addition, the fate of GeneXpert funding in
Nigeria is uncertain as government of Nigeria is yet to commit to
funding the machine in spite of assertions that GeneXpert’s
ability to offer early diagnosis indicated that its adoption would
cost less than current diagnostic devices. There is therefore no
doubt that this reform is an ambitious and a demanding one, and
its successful implementation requires the engagement and
commitment of every relevant stakeholders that are involved in
the health system.

5. Recommendation

There is need for regular collection and analysis of
performance data from TB centres at all levels of care; primary,
secondary and tertiary health facilities in the country; to
generate evidence on the feasibility and impact of introducing
GeneXpert service delivery with decentralised system. On the
other hand, government could leverage more on public private
partnership to fund procurement and maintenance of the
GeneXpert machine as it seems from a pilot analysis that
GeneXpert can likely, by as much as 75%, increase TB
detection [12]. Meanwhile, health-system barriers to
GeneXpert use in the country must be pre-empted and resolved.
For example, with procurement of additional machines, there
will be need to train additional local staff to perform GeneXpert
troubleshooting and maintenance [24]. This is because even the
most improved and promising diagnostic technologies will
have just minimal impact if they cannot be reached by those
who need them. In other words, the actual impact of any
diagnostic technologies or interventions depends on the system
in which they are going to be deployed. Nigerian health systems
therefore must be improved upon to encourage potential clients
not to delay care-seeking and to give swift access to proper
treatment immediately a diagnosis is received. Furthermore, it
is an exigency to have renewed and concerted efforts to
maximize the possible responsibilities of governments,
development partners, product developers, industries, and
NGOs [30] if tuberculosis must be eliminated in Nigeria.
Meanwhile, the National TB Programs must provide strong
leadership and coordination for the implementation process
[24]. In other words, to achieve the full potentiality of
promising diagnostic technologies like GeneXpert, various
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groups of stakeholders must give their support to large-scale
innovation and delivery while civil society organisations,
activists and advocates ought to ensure everyone is held
accountable and make sure that publics move the call for
improved systems [5]. Lastly, it is essential to have operational
and implementation researchers promptly detect and address a
wide range of issues that are vital in improving TB services
while decision makers are encouraged to convert scientific
evidence into policies and guidelines that address the full gamut
of issues identified and recommendations from the researchers.
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