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Objectives: Infection prevention and control (IPC) contributes to the reduction of
healthcare associated infections. Notwithstanding the global attention with available
guidelines and tools, low- and middle-income countries (LMICs) still struggle to put into
place effective IPC programmes. Here, we use a socioecological approach to summarize
the findings of a recent workshop on the implementation of IPC activities in Cameroon.
Study design: We conducted a cross-sectional study on the assessment of the IPC in
Cameroon.
Methods: Experts and key stakeholders involved in IPC in Cameroon evaluated the
implementation of infection prevention and control during a 4-day workshop. Detailed
summaries of workshop discussions and recommendations were created. Data were clus-
tered into themes guided by the WHO core component of IPC. Results were analyzed using
(B. A. K. Nteungue).
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Healthcare associated infection

IPC core components
the socioecological model of Bronfenbrenner, McLeroy and the theory of Grol and Wensing
on successful implementation of practices in healthcare settings.
Results: Cameroon does not have an effective IPC programme in place but has developed
some areas of the World Health Organization (WHO) IPC core components across the
guideline level, the individual level, the organizational level, and the political level.
Conclusion: Cameroon is still far from the norms and standards laid out by the WHO. The
evidence generated from the current analysis should contribute to improve policies and
strategies towards an effective IPC programme in Cameroon and other LMICs.

ª 2024 Published by Elsevier Ltd on behalf of The Healthcare Infection Society.
This is an open access article under the CC BY-NC-ND license

(http://creativecommons.org/licenses/by-nc-nd/3.0/).
Introduction

Healthcare associated infections (HAI) are a global challenge
that result in lengthy hospital stays, increased morbidity and
mortality, increased disabilities and higher health care costs.
Low- and middle income countries (LMICs) are dis-
proportionately affected by HAIs [1e3]. Infection prevention
and control (IPC) measures are an effective and scientifically
proven strategy to reduce HAIs [4]. The effective implementa-
tion of IPC measures often relies on the existence of enablers
that are not always present in LMICs, such as water, sanitation
and hygiene (WASH) which are sustainable development targets
6.1 and 6.2 [5,6]. According to the World Health Organization
(WHO), IPC is an integral component of the health system, and
WHO has developed guidelines to enable IPC in healthcare
facilities [7,8]. The availability of IPC trained staffs contributes
to reinforce a culture of safety within hospital settings [9]. The
successful implementation of IPC activities in healthcare
facilities and communities relies on behavior change ofmultiple
actors (health workers, visitors, patients) with interactions at
different levels (professional and organizational) [10,11]. LMICs
struggle to put in place effective IPC programmes due to con-
straints in resources and infrastructure, and few LMICs coun-
tries have conducted national assessments of barriers or
enablers of IPC activities [3,12]. In 2017, the joint external
evaluation conducted in Cameroon reported a null capacity for
IPC and as the coronavirus disease of 2019 (COVID-19) pandemic
magnitude significantly decreased it was necessary to appre-
ciate the improvements made by the country during the epi-
demic regarding IPC programme [13e15]; theMoHactivated the
Public Health Emergency Operation Coordination Center
(PHEOCC) to appropriately respond to the new pandemic in
March 2020 [14]. This is the first appraisal of IPC activities
conducted in Cameroon at the national level using the WHO
Infection Prevention control and Assessment tool for Minimum
Requirements (IPCAT 2 MR) from the perspective of the socio-
ecological model of Urie Bronfenbrenner, McLeroy and the
theory of Grol and Wensing [16e18].
Methods

Study design

This was a cross-sectional study on the evaluation of the
strategic implementation of IPC activities in Cameroon based
on the WHO IPCAT2MR Tool. The questionnaire was adminis-
tered during the course of the national IPC activities’
evaluation as an opportunity we had to have the national and
international experts attending the workshop.
Workshop

In December 2023, the MoH organized a national evaluation
of the implementation of IPC from the period of January 2017
to December 2023. The MoH then invited representatives from
all the different administrations involved in IPC to objectively
evaluate what was done in the field and to identify gaps to be
addressed; with the approval of the MoH, we took this oppor-
tunity to have all the experts at one place, to administer the
WHO IPC MR tool using a consensus approach. Over 4 days in the
city of Douala, 15 IPC experts from the MoH, including the
National IPC Focal Person, and 8 IPC experts from Non-
Governmental Organizations, participated in the workshop.
IPC assessment process

We used the Nonimal Group Technique (NGT) approach of
Delbecq and Van de Ven through a face-to-face group inter-
action using the WHO IPCAT2MR tool, which is recommended
for prioritization of information [19,20]; this approach used 4
stages in which were involved the 15 participants identified by
the MoH e (a) the questionnaire was projected in front of all
the participants, who individually brainstormed during 20
minutes and attributed a corresponding score on each question
based on the available scale which was the silent generating
stage, (b) participants then shared their answers (score per
questions) to each other in a round robin fashion to allow
others to reflect on the answer they initially choose, (c) under
the leadership of the coordination team (main investigator and
the national IPC focal person), participants engaged in a dis-
cussion of individual scores attributed to each WHO IPCAT2MR
components and it was ensured a common understanding of the
question with the support of the WHO experts presents who
shed lights on some misunderstandings and these two stages
took 65 minutes; (d) all the scores per questions of the ques-
tionnaire as projected lively were rated through consensus
with all participants agreeing to the final score based on pre-
vious discussions, this last stage took 30minutes due to the high
number of participants.

The WHO IPC minimum requirement tool da 25 question
survey on 6 IPC components at the national level–to all the
participants. It is important to emphasize that all the
respondents answered the questionnaire through a consensus
approach and not an individual one. The 6 IPC components of
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Figure 1. The WHO questionnaire on Minimum Requirements [21].
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the WHO assessment tool were used as themes to group main
response ideas: (a) IPC programme, (b) IPC guidelines, (c) IPC
education and training, (d) HAI, (e) multimodal strategy and (f)
monitoring and audit on IPC practices (Figure 1 below).

Analysis

We conducted a descriptive and narrative analysis of
responses obtained, relating to the six IPC components. Each
question of the WHO tool was first of all explained considering
answers provided by the experts and the consensus that justify
the score given, the overall score translating the national
performance of the Cameroon’ IPC strategy is displayed later
to corroborate the narrative analysis. We used the Socio-
ecological model of Bronfenbrenner and the theory of Grol
and Wensing [20,22] to analyze qualitative data collected to
identify the barriers and enablers of IPC activities, referring to
questions with score that this not fully performed during the
discussion stage of the nominal group technique approach. We
used this framework to deduce key IPC interventions for future
improvement. We then designed a theoretical framework for
IPC activities in Cameroon [20,22].
Ethical approval

This study did not rely on patients’ data and no ethics
approval or patient consent was then required. The MoH pro-
vided administrative authorization for the national assessment
of IPC activities by the IPC experts.
Findings from the workshop

National appraisal of IPC with the WHO assessment
tool

The synthesis of the NGT approached reported an overall
IPC strategic score of 28% (7 out of 25 points), with IPC core
components having scored between 0 to 3 points (Table I
below).



Table I

Evaluation score of Cameroon IPC activities using the WHO
IPCAT2MR tool

IPC components by WHO Observed Expected

IPC programme 3 5
IPC guidelines 1 5
IPC training and education 1 4
Hai surveillance 1 3
Multimodal strategies 1 3
Monitoring/Audit of IPC practices 0 5
Total 7 25
Score 28%
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IPC within the national healthcare system

An IPC National Focal Person (IPCNFP) was appointed in July
2021 to coordinate all IPC activities nationwide. The IPCNFP
worked with the regional delegations of public health (RDPH)
and partners to train IPC committees and focal persons at the
regional, district and healthcare facility level. Due to a rec-
ognized lack of a national IPC benchmark, in February 2022 the
MoH developed an IPC action plan with the main objective of
ensuring protection and safety of all healthcare workers
through the reduction and control of HAI and AMR. This action
plan defined priority areas for the end of the year 2025 which
were: (i) the effectiveness of a functional IPC programme at
national and healthcare facility levels with the development of
an operational IPC action plan and advocacy for funds mobi-
lization, (ii) the development of IPC guidelines with a focus on
Water Sanitation and Hygiene (WASH), waste management,
HAI, monitoring and evaluation of IPC and community IPC, (iii)
the increase in IPC capacity building of IPC actors and the
integration of IPC in academic curricula of health students and
the capacity building of healthcare workers, (iv) the develop-
ment of a functional surveillance system for HAI, (v) the inte-
gration of multimodal strategies in all IPC activities for
enhancing an IPC culture change within health settings, (vi) the
implementation of a functional monitoring and evaluation
framework for the follow up of IPC activities in HCFs and in
communities, (vii) the regulation of the distribution of human
resources dedicated to IPC in HCFs, (viii) the improvement of a
healthy environment with available material and equipment
for IPC and (iX) to improve IPC in the community [23].

The IPC action plan included a costing of all activities from
2022 to 2025. This costing analysis showed that IPC remained
inadequately funded. This finding was shared with partners
during the workshop as an advocacy tool, taking into consid-
eration that there is no budget solely dedicated for IPC.
Cameroon does not have a national IPC committee or technical
working group but an IPC focal point person is available at
national, regional, district and healthcare facility level.
Despite the inexistence of an IPC legal framework in Came-
roon, there are numerous laws, regulatory instruments and
decrees at national and regional levels that support IPC activ-
ities in general, but that do not adhere to a structural organ-
ization as recommended by the African Union (AU). With the
guidance of experts from the WHO Regional Office for Africa,
the MoH elaborated and validated its IPC operational action
plan and a monitoring and evaluation plan.
The lack of a National IPC programme or a multisectoral IPC
coordination team is a barrier for a successful implementation
of IPC in LMICs, as was recently found in the Democratic
Republic of Congo (DRC) and Nepal. Additionally, the lack of
appropriate infrastructure and administrative support for IPC
within the MoH impedes the full roll out and monitoring of IPC
activities.

IPC guidelines

In January 2021, the MoH issued the first National Guidelines
on IPC in HCFs, with the aim of improving IPC and the quality of
care in HCFs through increased awareness on IPC, the
improvement of healthcare workers (HCWs) capacities, and
the standardization of IPC practices in facilities [24]. This
manual laid out contextual minimum requirements for IPC in
healthcare settings: standards precautions, complementary
precautions, Hand Hygiene, waste management, WASH, triage,
pathways and protocols, corpse management, HAI surveil-
lance, quality of IPC services, and IPC training and coordina-
tion. The guide was produced in French and English languages
and was disseminated to all 197 health districts in the 10
administrative regions in 2022. These guiding tools were also
reported in other countries including Kenya (2015), Egypt
(1999), South Africa (2000), and Cambodia (2009) [12]. The MoH
has 4 disease-specific priority programs on HIV, hepatitis,
tuberculosis and malaria. Along with an enlarged immunization
program, these priority programs have integrated some aspects
of IPC specific to their scope of application.

With regards to the intensification of vaccination against
COVID-19 and its integration in the national immunization
programme, the MoH issued an IPC guide for vaccination in
April 2022 to reinforce IPC during vaccination procedures and
to ensure the safety and security of HCWs (vaccinators), ben-
eficiaries, and communities. Vaccination usually produces a
large amount of waste (needles, syringes, etc.) that could
expose HCWs to infection. Waste management and waste dis-
posal were particularly addressed in this guide [25].

As the IPC guidelines were implemented, it was noticed that
some IPC committees and focal persons had a different
understanding of their roles; it was therefore needed to review
and update their job description, which was effectively real-
ized with the validation in June 2022 of the first document on
the Terms of References (ToR) of IPC focal persons and IPC
committees at national, regional, district and HCFs [26].

Surveillance of healthcare associated infections (HAI)

In Cameroon, a national guide for the Integrated Disease
Surveillance and Response (IDSR) is available and was revised in
December 2020. This guide is a compass describing every step
to promptly detect and respond to epidemics and public health
events at the human, animal and environment interface. Its
main limitation is the lack of surveillance for HAI [27].

The lack of national guidelines for HAI surveillance and the
few laboratories involved in AMR monitoring site prevent a full
picture of AMR in Cameroon. The MoH has recommended all
HCFs to have a hygiene committee but surveillance of HAI is
still conducted by tertiary and secondary hospitals without a
national observer. Laboratories also regularly report resistant
organisms to hospitals for the prescription of an appropriate



Figure 2. The conceptual framework of barriers, enablers and interventions aiming at improving IPC in Cameroon, informed by selected
theories and adapted to the results of our analysis. This framework includes the guideline level (light orange), the individual level
(yellow), the organizational level (light blue) and the political and economic level (light pink). The division was adaptation of the
socioecological model of Bronfenbrenner and McLeroy and theories of Groll and Wensing [16e18].
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treatment [28,29]. Despites these limitations, 7 sentinel site
laboratories distributed in 4 regions of Cameroon are part of
the Global Antimicrobial Resistance Surveillance System
(GLASS). GLASS was launched in 2014 to help in the identi-
fication, notification and monitoring of multi-drug resistant
organisms, though data quality remains an issue [30].

HAI is one of the components less prioritized in IPC and
similarly to Cameroon. In contrast, Kenya, South-Africa and
Cambodia on the other hand have developed HAI surveillance
and antibiotic stewardship which provides some data and
contribute to evidence-based IPC strategies. In less than 3
years after operation research in IPC began in Sierra Leone, the
country developed HAI coordination and surveillance at the
national level although IPC in Sierra Leone remains at the basic
level [12,31].

Education and training

In 2019, the MoH developed IPC training modules for HCWs
that were updated in 2020 due to the pandemic. This pro-
fessional IPC training curriculum aimed at strengthening
capacities of staff already working in the field to be better
prepared to respond to COVID-19 cases. It has two formats: (i)
the Just In Time IPC training (JIT) and (ii) the Full IPC training.

JIT is a 3-day training for in-service health workers. The first
part includes a 2-day theoretical IPC courses based on thirteen
modules (introduction to IPC and AMR, standard and comple-
mentary precautions, prevention and surveillance of HAI,
waste management, environmental hygiene, management of
infectious dead bodies, donning and doffing of personal pro-
tective equipment, cleaning and disinfection, Injection safety,
water supply, triage, isolation and notification in the context of
COVID-19 and the use of IPC assessment tools). The second part
includes 1 day dedicated for field training, including the eval-
uation of a HCF and the elaboration of an operational plan with
the IPC committee.

The full IPC training format is a 5-day course with additional
modules on leadership and the management of an IPC pro-
gramme in a HCF; the last day of this training is dedicated to
field practices. As of March 2024, within the MoH database,
only 900 out of 44,554 HCWs (2%) are effectively trained on IPC.
To address the issues of IPC training both in schools and on the
field, the MoH has initiated a process to build a Massive Open
Online Course (MOOC) on IPC to ensure that the maximum
number of people can attend the training and gain knowledge
about IPC assessment tools, reporting and follow-up. The
modules that are already validated by the MoH are already
uploaded into this website, which will soon be functional [32].

The proportion of trained HCWs in Cameroon is very low
compared to other countries like South-Africa (89%) or Nepal
(30%). An IPC-professional curricula should be scaled-up to at
least all HCF, and the government should advocate for
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development of an undergraduate IPC curricula to ensure that
all students in health-related field are knowledgeable on IPC
before obtaining their diploma. Sierra Leone has developed an
IPC national training curricula that is integrated to clinical
practice and training of other specialties [12,31]. A similar
model could be used by Cameroon. Once finalized and
launched, Cameroon’s IPC MOOC could ensure the integration of
IPC as a culture at both healthcare settings and national levels.

Multimodal strategies

Multimodal strategies (MMS), the fifth core component of an
effective IPC programme according to WHO, is a set of 5 ele-
ments that when combined trigger better IPC compliance
through specific interventions to resolve identified problems.
MMS’s five areas of action are the system change that is required
for enabling IPC, the training and education of staff, monitoring
and feedback, reminders and communications, and the culture
of safety [33]. This IPC approach to initiate behavior change has
been implemented in some pilot HCF in Cameroon.

Monitoring and evaluation of IPC

With the absence of an IPC programme or a technical
working group on IPC, there is neither strategic and operational
plan for monitoring and evaluation of IPC activities, nor indi-
cators for minimum requirements of IPC at HCF level. This
workshop was an opportunity to generate a draft monitoring
and evaluation plan that is now coupled with the existing IPC
action plan. However, the MoH conducted IPC supervision only
in some HCFs; hand hygiene has been evaluated and monitored
in HCF who benefited from the pilot activities initiated.

Conceptual framework for the development of an IPC
programme in Cameroon

We assessed existing resources and needs for IPC activities in
Cameroon using the socioecological model (Bronfenbrener and
McLeRoy) and the theory of Groll and Wensing [16,17,34]. This
framework allowed us to propose the examination of barriers,
enablers and potential interventions to improve IPC through an
integrated framework at four different levels: the guideline, the
individual, the organizational and the political (Figure 2).

The socioecological model and the theory of Groll and
Wensing highlights the need to create IPC strategies at all levels
from the guideline level, the individual level, the organizational
level and the political and economic level. Multi-level inter-
ventions would ensure that gains in IPC are sustained and that
IPC is integrated as a culture to boost improvements in all the
interconnected levels of the IPC framework. It is urgent to
define IPC indicators and to adopt IPC processes and indicators
similar to what has been accomplished in Kenya, South Africa,
Zimbabwe, Namibia, Egypt, and Sierra Leone [12,31].

Conclusion

Here, we distill key findings from a recent national-level
workshop on IPC in Cameroon. We assessed the enablers and
barriers for an effective IPC programme in Cameroon through a
socioecological model and provide insights and recom-
mendations for evidence-based policies to enhance IPC in
Cameroon. Significant achievements such as the development
of a multisectoral IPC technical working group, the IPC legal
framework, the IPC curricula for in-service and pre-service
workers and the clinical surveillance of HAI could be reached
by focusing actions at the guideline level, the individual level,
organizational level and the political and economic level. In
Cameroon, IPC programme within the healthcare system is far
from what is recommended, but strong political commitment
and IPC stewardship are keys for a successful IPC programme.
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