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Background: Infection prevention and control (IPC) helps prevent disease transmission in
healthcare facilities. There is a dearth of information on the implementation of IPC during
the COVID-19 outbreak in Cameroon using the recommended WHO COVID-19 IPC scorecard
tool. The present study assessed healthcare facilities’ compliance to IPC by continuous
assessments, with an evaluation of the tool using the hierarchy of control theory.
Methods: This cross-sectional study was conducted in the 10 administrative regions of
Cameroon by evaluating healthcare facilities prioritized by the Ministry of Public Health as
high-risk facilities between March 2020 and November 2023. Comparisons were made
regarding the facilities’ ownership, level and status.
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Healthcare facilities

WHO IPC scorecard tool
Hierarchy of control
Model
Cameroon
Results: 2,188 assessments from 1,358 healthcare facilities were collected. The median
IPC scores at each evaluation were between the intermediate and advanced level, with a
bias linked with decreasing selection of facilities. However, only 172 (13%) healthcare
facilities achieved advanced IPC score (�75%). Higher IPC scores were found in hospitals
(p<0.001) and in private facilities (p¼0.02). Predictors of good IPC compliance were
hospital (OR¼3.7, CI: 1.4e9.8) and private facility (OR¼2.3, CI: 1.6e3.3). The tool met the
five domains of the hierarchy of control model.
Conclusion: Repeated IPC assessments using recommended tools contribute to a better
compliance of IPC by healthcare facilities in resources constrained settings.

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 IGO license

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

Infection prevention and control (IPC) is a clinical and public
heath specialty relying on practical evidence-based-
approaches with the aim of protecting patients, health work-
ers and visitors from avoidable infections [1]. Healthcare
facilities sometimes act as either the starting point or ampli-
fiers of major outbreaks due to the inappropriate/lack of
implementation of IPC measures and the lack of basic water,
sanitation, hygiene (WASH) and waste services [2]. Healthcare-
associated infections (HCAI) may result from poor quality and
unsafe patient care and the World Health Organization (WHO)
estimated that among hospital-treated sepsis, 1 in 4 cases are
the result of unsafe care worldwide [1,3,4]. The WHO identifies
disparities between country level income: in low-middle
income countries (LMIC) the observed HCAI pooled preva-
lence was 15.5%, compared to 7.6% in high-income countries
(HIC) with significantly higher rates during outbreaks [5e8].
Similar trends of HCAI were observed in specific medical units
such as intensive care [9e11], though patients attending out-
patient services are still exposed to infections [12].

The world had faced major emerging and re-emerging epi-
demic diseases that significantly affect healthcare workers
(HCW), such as Ebola Virus Disease (EVD), Marburg Virus Dis-
ease (MVD) and Coronavirus Disease of 2019 (COVID-19). Fac-
tors that contribute to occupational infections among HCWs
include insufficient/incorrect use of personal protective
equipment (PPE), lack of or insufficient training in IPC, and the
non-compliance of standard and complementary IPC measures
[5,13,14]. To better assess and mitigate the risk of infection,
the World Health Organization in 2016, provided guidelines on
the successful implementation of the core components of IPC
programmes (both at national and health facility levels). In
2018, they further provided a practical manual for healthcare
facilities to support intrahospital implementation of effective
IPC [15,16] with tools tested and recognized to trigger better
IPC outcomes [17]. Specific tools for assessing IPC compliance
in emergency situations or crisis were developed by the WHO,
including scorecards used during the EVD outbreak and
reviewed and adapted for the measurement of IPC during the
recent COVID-19 pandemic [18]. According to the hierarchy of
control model, the identification of key actions to mitigate
hazards in the workplace for the protection of workers is based
on five graded domains. These are implemented in priority
orders; the elimination, the substitution, the engineering
controls, administrative controls and the use of personal pro-
tective equipment (PPE) [19,20].
In Cameroon, the response to the COVID-19 pandemic was
led by the Public Health Emergency Operation Center (PHEOC),
which was reorganized to prevent and control infections
through the joint management of the IPC unit within the PHEOC
and the continuous support of the Directorate of Health Pro-
motion within the Ministry of Health (MoH) [21e23]. The tool
most widely used for evaluating IPC in Cameroon, during the
pandemic, was the WHO COVID-19 IPC scorecard tool; recom-
mended for emergency situations [24]. The Cameroon MoH
adopted the WHO COVID-19 IPC scorecard tool for the rapid
assessment and improvement of IPC within healthcare facilities
(HCF). To the best of our knowledge there have been no prior
studies reporting accurate national IPC data from healthcare
facilities in Cameroon during COVID-19 pandemic.

This study aimed to analyze the level of IPC implemented in
Cameroonian healthcare facilities using the WHO COVID-19 IPC
scorecard tool. Specifically, we sought to analyze imple-
mentation within different levels of HCF, and according to the
ownership, the type and the level of the HCF from March 2020
to November 2023. We further analyzed the IPC tool using the
hierarchy of control model to understand how best the tool
addressed the IPC related issues.
Materials and methods

Study design and setting

We conducted a serial cross-sectional study of the imple-
mentation of IPC in healthcare facilities from March 2020 to
November 2023. Healthcare facilities were stratified based on
ownership (public or private), the having vs not having a COVID-
19 unit, and the “level” of the healthcare setting. Healthcare
setting levels were defined as “health centers”, “medical
centers”, and “hospitals”. In our study, a “health center” is a
primary healthcare facility at the first contact within com-
munities that provides preventive care, and some curative
care, typically managed by a nurse. A “medical center” is a
healthcare facility at the next level of the health pyramid, and
is managed by a general physician; a medical center and pro-
vides the package available at the health center with an
additional higher technical support, such as radiology diag-
nostic devices and laboratory service. A “hospital” is a bigger
healthcare facility to which patients from the previous facili-
ties are referred. A hospital has modern technical support
center, and aims to provide a complete health package with
more advanced care.
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Study population and sampling

All healthcare facilities evaluated with the WHO COVID-19
IPC scorecard tool during the study period in the 10 admin-
istrative regions of Cameroon were included in the study pop-
ulation and were units of analysis [25]. Facilities were
recruited based on the selection by the MoH, which guided
implementation of IPC practices based on the magnitude of
each of the five COVID-19 waves experienced by the country,
with priority given to areas of high risk [26,27].

Data collection

The WHO COVID-19 IPC scorecard tool was developed and
validated by the WHO Regional Office for Africa, and was
adopted by the Cameroon MoH. The tool is in the form of a
questionnaire made up of 42 indicators, clustered in 14 pri-
ority components [24]. It is designed to rapidly assess the level
of IPC implementation within HCFs. The Priority components
included the (a) existence of an IPC programme, (b) avail-
ability of a triage station, (c) identification of an isolation
facility, (d) availability of hand-wash stations at all points of
care, (e) availability and use of personal protective equipment
(PPE), (f) effectiveness of waste segregation, (g) effectiveness
of waste disposal, (h) healthcare worker training on IPC, (i)
intra-hospital surveillance of COVID-19, (j) sterilization, (l)
cleaning and disinfection of patient environment, (m) risk
assessment of healthcare workers exposed to SARS-CoV-2, (n)
water supply and storage in the HCF and (o) sanitation and
hygiene in the HCF. Each component is estimated based on a
Likert scale ranging from 0 (absence of the indicator) to 3 (well
implemented indicator) rating the processes, practices and
materials or supplies. An aggregated component score is cal-
culated by summing each point of the indicator. The total
score of all the 14 components is then computed and rated as a
percentage. All IPC scores are graded in three main categories
as follow: basic IPC performance if the score is below 50%,
intermediate IPC performance if the score is between 50% and
74%, and advance IPC performance if the score is equal to or
above 75%.

IPC health facility committees and focal points

Each healthcare facility had a functional IPC committee and
a focal point. Each of the committees was made up of a rep-
resentative of the HCF’s administration, an IPC focal person,
the head nurse, the head of the laboratory, the head of phar-
macy, the head of financial unit, the head of hygiene unit and
other nurses and physicians involved in providing care. These
members were trained using a short IPC course with a focus on
the use of the WHO COVID-19 scorecard tool for the initial
assessment. The committee ensured the evaluation of each
component of the IPC scorecard tool within the HCF at least
twice a month. The IPC focal point documented all decisions
and recommendations arrived at by committee and provided a
follow up for its implementation including planning, reporting
and archiving of committee’s reports.

Within each healthcare facility, there was a designated
IPC focal person (IPCFP) with/without an IPC committee who
were in charge of conducting all IPC activities. The IPCFP
was charged with holding staff accountable to the com-
pliance of IPC practices through the use of good
communication, sensitization, negotiation and leadership.
The IPCFP was trained to use the WHO tool by the health
district IPC team or the regional IPCFP. The WHO IPC
scorecard tool “was designed to rapidly assess the level of
IPC implementation within HCFs”, thus it was not aimed at
evaluating reduction of HAI directly.
Data analysis

Under the leadership of the MoH, training was followed by
baseline assessment and reassessment. IPC data were col-
lected at the HCF jointly with the HCF IPCFP and the IPC team,
then a copy of the score (on hard copy) was shared to the
health district focal person who approved it before it was sent
to the regional focal person with whomwe closely work to filter
inaccurate data. The compilation of data was then shared with
the NIPCFP for final approval. Data gathered at the central
level was sorted, coded and exported into the Statistical
Package for the Social Sciences SPSS version 21.0, SPSS Inc.
Armonk, NY: IBM Corp. We used frequencies and percentages to
summarize data related to HCF’s characteristics (type, own-
ership and level) and IPC score.

To visualize changes in healthcare facility scores over time,
we utilized a Sankey diagram to show changes in IPC category
between assessment periods, and a spaghetti diagram to show
changes in each individual healthcare facility’s IPC score over
time. In the Sankey diagram, the three types of IPC category
(basic, intermediate and advanced) are displayed independ-
ently on the Y-axis with the number of healthcare facilities
with the corresponding median IPC score being laid out per
assessment point on the X-axis; each evaluation period has a
specific color to allow the easy identification of facilities in the
specific category while the crossing lines between different
categories reflect prospective changes in median IPC score
categories between two evaluation periods. The Spaghetti
diagram displays clustered individual healthcare facility’s IPC
score on the Y-axis and at each assessment point with a line
matching two consecutive scores; a fitted value per assessment
is created to generate a fitted line made up by matching all
fitted values across time.

We conducted comparison analysis between HCF using the
Mann Whitney U test and the Kruskall Wallis test to assess
differences in the median IPC scores among variables. The Chi-
square test was used to assess the association between varia-
bles. We then dichotomized IPC scores (1: score greater than
50% and 2: score lower and 50%), and used multiple logistic
regression to determine independent predictors of inter-
mediate/advanced IPC. Results of regression analysis are pre-
sented as odds ratios (OR) with their 95% confidence intervals
(CI). Results with p�0.05 were considered statistically
significant.
Ethical approval

From 2020 to 2023, the Ministry of Health (MoH) provided
administrative approval for the evaluation of healthcare
facilities using the WHO COVID-19 IPC scorecard tool in the 10
administrative regions. IPC data were collected in routine
COVID-19 surveillance and monitoring activities. This study did
not rely on patient data and no ethics approval or patient
consent was therefore required.
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Results

Description of healthcare facilities

We analyzed 2,184 IPC assessments from 1,355 healthcare
facilities during the three-year period. Of facilities, 136 (10%)
were hospitals, 217 (16%) were medical centers, and 1,002
(74%) were health centers. In total, 867 (64%) were public
owned HCF and 488 (36%) were privately owned HCF. One
hundred and twenty-one (9%) had a COVID-19 treatment unit.
Among the 136 hospitals, three (2.2%) were General hospitals,
three (2.2%) were central hospitals, 14 (10.4%) were regional
hospitals and 119 (85.2%) were health district hospitals.

IPC evaluations included 1,355 (62.04%) at the first assess-
ment (baseline), 482 (22.06%) at the second assessment, 236
(10.8 %) the third assessment, 65 (3%) the fourth assessment, 32
(1.46%) the fifth assessment, 7 (0.32%) the sixth assessment, 5
(0.22%) the seventh assessment and 1 (0.05%) seventh IPC
reassessment. More details on the IPC assessments are avail-
able in Table I.
Table I

Characteristics of healthcare facilities at baseline and reassessments

Health facility level

Health

centers

Medical

centers

Hospitals Total

Assessment 1
(baseline)

N (%) 1002 (74) 217 (16) 136 (10) 1355

Assessment 2 N (%) 326 (67.5) 81 (17) 75 (15.5) 482
Assessment 3 N (%) 153 (64.8) 46 (19.5) 37 (15.7) 236
Assessment 4 N (%) 33 (50) 10 (15.2) 23 (34.8) 66
Assessment 5 N (%) 20 (62.5) 1 (3.1) 11 (34.4) 32
Assessment 6 N (%) 0 1 (14) 6 (86) 7
Assessment 7 N (%) 0 1 (20) 4 (80) 5
Assessment 8 N (%) 0 1 (100) 0 1

Figure 1. Spaghetti diagram showing changes in healthc
Healthcare facilities compliance with IPC using the
WHO COVID-19 scorecard tool: baseline and
reassessments

Among all the healthcare facilities evaluated, only 482
(22.06%) have been evaluated at least 2 times. We constructed
Spaghetti diagrams to visualize individual improvement and IPC
compliance in healthcare facilities. As shown in Figure 1 below,
the 2,184 IPC evaluations are displayed on the eight assessment
periods with most evaluations conducted from the 1st to the 4th

assessment point. The majority of median IPC scores in each
assessment are concentrated within the intermediate IPC score
category. A fitted value in all cohorts of healthcare facilities
are generated to represent the median IPC score at each
assessment point. The fitted line (in orange color) shows the
overall trend of median IPC scores, correlated with the
repeated assessment of healthcare facilities.

The median IPC score was 52.4% (IQR: 40.5%, 69%) at baseline.
From reassessments 1 to 7, themedian scorewas respectively 50%
(IQR: 38.1%, 64.2%), 57.1% (IQR: 40.5%, 71.4%), 62% (IQR: 45.2%,
from 2020 to 2023

Ownership status COVID-19 status

Public Private Total Have

COVID-19

unit

Non

COVID-19

Total

867 (64) 488 (36) 1355 121 (9) 1234 (91) 1355

260 (54) 222 (46) 482 67 (14) 415 (86) 482
130 (55) 106 (45) 236 29 (12.3) 207 (87.7) 236
56 (84.8) 10 (15.2) 66 18 (27.3) 48 (72.7) 66
29 (90.6) 3 (9.4) 32 9 (28) 23 (72) 32
7 (100) 0 7 6 (85.7) 1 (14.3) 7
5 (100) 0 5 4 (80) 1 (20) 5
1 (100) 0 1 0 1 (100) 1

are facilities’ IPC scores between assessment points.



Table II

Compliance to IPC based on status of healthcare facilities between baseline and reassessments (2020e2023)

All facilities Health facility level Ownership status COVID-19 status

Health

centers

Medical

centers

Hospitals Public Private Have

COVID-19

unit

Non

COVID-19

Assessment 1
(baseline)

Median IPC
score (IQR)

50% (38%,
64.2%)

47.6% (35.7%,
62%)

52.4% (41.6%,
64.2%)

64.3% (52.4%,
78.5%)

47.6% (38.1%,
64.3%)

52.4% (38.1%,
66.7%)

64.3% (52.4%,
78.6%)

47.6% (38.1%,
64.2%)

p-value <0.001 0.02
<0.001

Assessment 2 Median IPC
score (IQR)

57% (40.4%,
71.4%)

50% (35.7%,
61.9%)

59.5% (46.4%,
73.8%)

71.4% (59.5%,
81%)

57.1% (40.5%,
71.2%)

54.7% (38.1%,
69%)

71.4% (59.5%,
81%)

52.3% (38%,
66.7%)

p-value <0.001 0.4
<0.001

Assessment 3 Median IPC
score (IQR)

62% (45.2%,
73.8%)

57.1% (42,8%,
69%)

59.5% (49.%,
71.4%)

78.5% (69%,
85%)

63.1% (46.4%,
73.8%)

59.5% (45.2%,
73.8%)

78.5% (69%,
85.7%)

59.5% (42.8%,
71.4%)

p-value <0.001 0.4
<0.001

Assessment 4 Median IPC
score (IQR)

66.7% (51.2%,
81%)

56% (49.4%,
69%)

67.8% (64.3%,
81%)

83.3% (70.2%,
88.1%)

67.8% (52.4%,
82.7%)

66.7% (40.5%,
73.8%)

83.3% (66%,
88.7%)

64.2% (50%,
71.4%)

p-value <0.001 0.2
0.001

Assessment 5 Median IPC
score (IQR)

64.2% (51%,
81%)

85.7% (74.4%,
88.1%)

64.3% (52.4%,
84%)

47.6% (35.7%,
56%)

83.3% (70.2%,
88.1%)

54.7% (47.6%,
64.2%)

p-value <0.001 0.1
0.001

Assessment 6 Median IPC
score (IQR)

85.7% (83.3%,
92.8%)

87% (75.6%,
94%)

85.7% (83.3%,
93%)

87% (60.7%,
95.2%)

85.7% (84.5%,
89.2%)

p-value <0.001
0.9

Assessment 7 Median IPC
score (IQR)

88% (73.8%,
94%)

88.1% (66.7%,
97%)

88.1% (73.8%,
94%)

88.1% (73.8%,
94%)

88.1% (88%,
88%)

p-value <0.001
1
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73.8%), 66.7% (IQR: 51.1%, 81%), 64.3% (IQR: 52.3%, 78.5%), 85.7%
(IQR: 83.3%, 92.8%) and 88.1% (IQR: 73.8%, 94%). Between the
baseline and reassessments, there were significant differences in
the median IPC score between healthcare facilities (P<0.001,
Kruskal Wallis) with hospitals having a higher median IPC score
than medical centers and the latter having higher median IPC
score than health centers. These differences were maintained
throughout the multiple reassessments. Significant differences in
the median IPC score were found according to whether the HCF
had a COVID-19 unit (P<0.001, Mann Whitney U), with those
having aCOVID-19 unit having a highermedian IPC score graded at
theadvance level (more than75%after the second reassessment).
Despite significant differences in median IPC score between
public and private HCFs, with privately-owned facilities more
likely to have a higher score (p¼0.02, Mann Whitney U), there
werenosignificantdifferencesatall the reassessmentsconducted
(p¼0.4, Mann Whitney U). More details are provided in Table II.

We also created a Sankey diagram to visualize changes in IPC
score category between assessment periods, for healthcare
facilities that had multiple assessments. As shown in Figure 2,
at baseline, almost half (45%) of healthcare facilities had a
basic IPC level (unacceptable), 42% had an intermediate IPC
level and only 13% had implemented an advanced IPC level.
During assessment two, which was conducted after the training
of both the IPC team and the IPC focal person within the same
settings, the number of healthcare facilities in the inter-
mediate and advanced IPC categories were respectively 44.6%
and 18%. At assessment three, the number of healthcare
facilities dropped (only 236 assessed) with 50% of them
reaching the intermediate IPC level and 23% the advanced IPC
score. At the 4th assessment, 66 healthcare facilities were
assessed with 50% and 33.3% of them reaching the intermediate
and advanced IPC level. These proportions were maintained at
the 5th assessment with another reduction of healthcare
facilities to 32. At the 6th, 7th and 8th assessments,no
healthcare facilities (7 vs. 5 vs. 1) were evaluated as basic.

The diagrams showed an improvement of the median IPC
score per healthcare facility and per level, despite the pro-
gressive reduction in number of analyzed facilities (Figure 2).

The number of IPC assessments varied significantly per
region, ranging from 41 (1.9%) in the Far North region to 574
Figure 2. Sankey diagram of changes in IPC scores between assessmen
A(n) refers to the assessment period.
(26.2%) in the North-West region and 479 (21.9%) in the Littoral
region, with a higher proportion of facilities achieving
advanced IPC score in the Far North region (51%), the South-
West region (43%), the North region (39%) and the Adamaoua
region (32%). Regions with higher proportions of facilities
achieving intermediate IPC score were the North-West region
(50%), the North region (49%), the East region (48%), the Ada-
moua region (46%), and the South region (42%). Regions with
higher proportions of healthcare facilities with basic IPC score
were the West region (63%), the Center region (52%), the South
region (51%) and the East region (45%) (Figure 3).
Predictors of improved IPC score within healthcare
facilities

We tested how well the ownership, HCF category, COVID-19
status and continuous IPC assessment of HCF (with the WHO
COVID-19 scorecard) predicted the attainment of inter-
mediate/advanced (vs basic) IPC score. Multivariate regression
analysis showed significant association between IPC perform-
ance score with the three studied variables: healthcare facility
level, ownership and COVID-19 status. At baseline, hospitals
were nearly four times more likely to have an intermediate/
advanced IPC score than health centers, and nearly two times
that of medical centers, this likelihood remained strongly sig-
nificant up to the fourth reassessment. Private HCF were twice
as likely to have an intermediate/advanced IPC score than
publicly owned HCF. This association was lost during the first
reassessment but re-emerged during the second and third
reassessments. HCF having a COVID-19 unit (or mixed HCF)
were 1.6 times more likely to have an intermediate/advanced
IPC score than non-COVID-19 HCF, although these differences
were not statistically significant (Table III).
Evaluation of the impact of the WHO COVID-19
scorecard tool respectively to the hierarchy of control
theory

We analyzed the WHO COVID-19 scorecard tool by matching
each of the 14 components with each of the five domains of the
t periods, for healthcare facilities that had multiple assessments.



Figure 3. Distribution of the IPC assessments per category and per region.
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hierarchy of control model to determine how best to utilize the
WHO COVID-19 scorecard tool to address IPC challenges. The
matrix created demonstrated that only two components (Tri-
age and Isolation area) successfully addressed the elimination
and substitution domains whereas eight components success-
fully addressed the engineering controls domain. All of the 14
components are tailored to address both the administrative
controls and PPE, which is the last domain of the hierarchy of
control, useful when the other four domains have failed to
mitigate the risk of infection.

Discussion

This study in Cameroon reported substantial efforts made by
a Sub-Saharan African country to reduce transmission of SARS-
CoV-2 within healthcare facilities through a bundle of



Table III

Predictive factors of intermediate advanced IPC score in healthcare facilities between the baseline and third reassessment (2020e2023)

Health facility level Ownership status COVID-19 status

Hospitals Medical

centers

Health

centers

Public Private Have

COVID-19

unit

Non

COVID-19

assessment 1 (baseline) Odds Ratios 3.7 1.2 Ref. Ref. 2.3 1.6 Ref.
OR 95%CI 1.4e9.8 0.7e1.9 1.6e3.3 0.5e4.4
p-values 0.007 0.4 <0.001 0.3

Assessment 2 Odds Ratios 4 1.6 Ref. Ref. 1.4 1.4 Ref.
OR 95%CI 1.1e13.6 0.8e3 0.8e2.4 0.3e5
p-values 0.025 0.1 0.1 0.6

Assessment 3 Odds Ratios 5.5 0.8 Ref. Ref. 2.2 2.4 Ref.
OR 95%CI 1.2e24.3 0.3e2.2 1e4.9 0.4e12.4
p-values 0.024 0.7 0.034 0.293

Assessment 4 Odds Ratios 31.3 5.8 Ref. Ref. 3.4 1.3
OR 95%CI 1.8e538 0.8e41 0.4e28 0.1e17
p-values 0.018 0.7 0.2 0.8
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interventions, including a risk assessment tool. We found
increasing IPC compliance from a baseline of 52.4% (IQR: 40.5%,
69%) to 88.1% (IQR: 73.8%, 94%) after successive assessments.
Even minimum requirements of IPC within different levels of
HCFs are proven to contribute to the reduction healthcare
associated infections and improve patient safety. This is rein-
forced when the design and implementation of IPC programmes
involves baseline assessments, regular monitoring and evalua-
tion of activities [11,12,16,17]. The WHO COVID-19 scorecard
tool is effective in improving IPC compliance [24]. Our findings
are in accordance with a previous study conducted in Tanzania.
Differences in IPC compliance could be explained by the
physical environment, site sampling and the assessment tool
used, as the two assessment tools were slightly different.

Our findings are also consistent with a study conducted by
Kabego et al. which found a median IPC score of 60.2% (IQR:
42.9%, 78.6%), in which healthcare facilities dedicated to
COVID-19 patients also had the highest median IPC score 68.2%
(IQR: 57.7%, 83.3%). Compared to our study, Kabego et al.
neither look at differences in the ownership status nor ana-
lyzed key differences between baseline assessments and
reassessments, though they report significant improvement in
IPC score 71.4% (IQR: 50%, 78%, p<0.001), thus corroborating
our own findings [24].

Significant association between the ownership status, type
of healthcare facilities and the advanced IPC score was also
found in Uganda, with private HCF being more likely to have
better IPC scores than government HCF, although this wasn’t
statistically significant [28]. Hospitals and health center IV
facilities were 30 times more likely to perform better than
other HCF with respect to better preparation for suspected or
confirmed COVID-19 or EVD cases. Observed differences with
our study could be due to the use of a modified version of a
different tool. Our findings are not consistent with another
study in Kenya, whereby the implementation of IPC measures
was weakly associated with healthcare facility levels and
ownership status [12]. These differences could be due to the
observational design of the study, where investigators did not
train staff prior to the assessments and no further interventions
were conducted to address the observed insufficiencies in IPC
in the healthcare facilities studied.
Our findings highlight best IPC compliance within hospitals,
facilities with a COVID-19 unit and private health facilities and
these were maintained during some reassessments, owing to
the well implemented social measures, the adoption of speci-
alised SARS-CoV-2 treatment centers and national IPC training.
In Cameroon, hospitals (in general) have better technical
support centers and IPC measures, whereas private facilities
have more rigorous behaviors regarding the effectiveness in
the use of resources for the improvement of overall services
including IPC [26,27,29].

The analysis of the WHO IPC COVID-19 scorecard tool with
respect of the hierarchy of control model (HCM) emphasizes not
only the identification of the risk of infection within the health-
care facilities, but goes further by providing a concept of triage.
On one hand, it helps to identify individuals who either have the
symptoms of the disease or are at risk of developing it. On the
other hand, it proposes to direct those people towards an iso-
lation area or towards other appropriate healthcare facilities to
avoid further infection transmission within the healthcare set-
tings. Thus, the scorecard protects healthy individuals, aligning
with the elimination and substitution domains of the HCM aiming
at removing, if possible, the source of the risk by changing the
work process. The tool further assessed the availability of an
IPCFP, the availability of supplies for hand washing and the
effectiveness of IPC training in different IPC areas). These fea-
tures are in line with the engineering controls and the admin-
istrative domains of the HCM. Lastly, as we are dealing with an
infectious disease, it cannot always bepossible to avoid exposure
and mitigation strategies, such as use of appropriate PPE, the
availability of effective sterilization, cleaning and disinfection of
services and increasing ventilation are vital. Our findings provide
evidence to fill the gap in the lack of conceptual frameworks and
analysis of models guiding IPC principles [19,30e32].

The use of the WHO COVID-19 scorecard tool within the
Cameroonian healthcare system was a great opportunity
undertaken by the Ministry of Health (MoH) to improve IPC
compliance, which could also address other epidemics such as
the EVD or the MVD. Our findings could guide policy implica-
tions, since there is a recognized low utilization and effec-
tiveness of validated IPC tools in low- and middle-income
countries, particularly in Sub-Saharan Africa [3,17,33,34].
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Despite being the first study providing deep insights into IPC
during the COVID-19 pandemic with the use of the WHO
scorecard in Cameroon, some limitations should be reported.
First, we did not use a random sampling method to assess IPC
compliance of healthcare facilities as priorities were defined
by the MoH, which could introduce a selection bias. We did not
control for the propensity for facilities to be reassessed during
the course of the study time period. Thus, median IPC scores at
each assessment point likely reflect some degree of selection
bias. Yet, assessments were conducted in all 10 regions of the
country (100%) with an inclusion of 1,358 health care facilities,
ensuring the national representation of our findings. Regardless
of the validated IPC scorecard tool by the WHO Regional Office
for Africa, the comparability of our results was difficult as very
few studies have reported the use of this tool. More studies
using the approved WHO IPC scorecard tool in crisis situations
should be conducted to ensure the generalizability of such
results in other contexts, therefore providing more evidence to
the existing literature.

Emergencies are opportunities to improve and monitor IPC
compliance in LMIC. Sustaining such results after the pandemic
remains a challenge.

Acknowledgements

We are grateful to the Ministry of Health for the efforts

made along with its partners (WHO, USAID-MTaPS, ICRC, MSF)

for the improvement of infection prevention and control in the

Country.

Credit author statement

Conceptualization: BAKN, ET, YB.
Methodology: BAKN, ET, YB, CB, DRN.
Software: BAKN, ET.
Validation: BAKN, ET, YB, CB.
Formal Analysis: BAKN, ET, YB.
Investigation: BAKN, ET, YB, CB.
Resources: BAKN, ET, YB, CB.
Data curation: BAKN, ET, YB.
Writing Original Draft: BAKN, ET, YB.
Writing e Review and Editing: BAKN, ET, CB, BLT, AA, JC,

DRN, RH, ASM, BBKN, OY, BLJ, GAEM, YB.
Visualization: BAKN, ET, JC, YB.
Supervision: ET, YB, CB, JC.
Project administration: BAKN, ET, YP.
Funding Acquisition: BAKN, ET, CB, YP.

Funding

None.

Conflict of interest

None declared.

References

[1] Global report on infection prevention and control [Internet].
[cited 2023 May 15]. Available from: https://www.who.int/
publications-detail-redirect/9789240051164.
[2] Chaitkin M, McCormick S, Torreano JAS, Amongin I, Gaya S,
Hanssen ON, et al. Estimating the cost of achieving basic water,
sanitation, hygiene, and waste management services in public
health-care facilities in the 46 UN designated least-developed
countries: a modelling study. Lancet Global Health 2022 Jun
1;10(6):e840e9.

[3] Tartari E, Tomczyk S, Pires D, Zayed B, Coutinho Rehse AP,
Kariyo P, et al. Implementation of the infection prevention and
control core components at the national level: a global situational
analysis. J Hosp Infect 2021 Feb 1;108:94e103.

[4] Desai AN, Ramatowski JW, Lassmann B, Holmes A, Mehtar S,
Bearman G. Global infection prevention gaps, needs, and uti-
lization of educational resources: a cross-sectional assessment by
the International Society for Infectious Diseases. Int J Infect Dis
2019 May 1;82:54e60.

[5] Dzinamarira T, Murewanhema G, Mhango M, Iradukunda PG,
Chitungo I, Mashora M, et al. COVID-19 Prevalence among
healthcare workers. a systematic review and meta-analysis. Int J
Environ Res Public Health 2021 Dec 23;19(1):146.

[6] Selvaraj SA, Lee KE, Harrell M, Ivanov I, Allegranzi B. Infection
rates and risk factors for infection among health workers during
Ebola and Marburg virus outbreaks: a systematic review. J Infect
Dis 2018;218(suppl_5):S679e89.

[7] Forrester JD, Pillai SK, Beer KD, Bjork A, Neatherlin J, Massaquoi M,
et al. Assessment of ebola virus disease, health care infrastructure,
and preparedness d Four Counties, Southeastern Liberia, August
2014. MMWR Morb Mortal Wkly Rep 2014 Oct 10;63(40):891e3.

[8] Asad H, Johnston C, Blyth I, Holborow A, Bone A, Porter L, et al.
Health care workers and patients as Trojan Horses: a COVID19
ward outbreak. Infect Prevent Pract 2020 Sep 1;2(3):100073.

[9] Allegranzi B, Nejad SB, Combescure C, Graafmans W, Attar H,
Donaldson L, et al. Burden of endemic health-care-associated
infection in developing countries: systematic review and meta-
analysis. Lancet 2011 Jan 15;377(9761):228e41.

[10] Organization WH. Report on the burden of endemic health care-
associated infection worldwide [Internet]. World Health Organ-
ization; 2011 [cited 2023 Nov 15]. Available from: https://iris.
who.int/handle/10665/80135.

[11] Hassan R, El-Gilany AH, El-Mashad N, Azim DA. An overview of
healthcare-associated infections in a tertiary care hospital in
Egypt. Infect Prevent Pract 2020;2(3):100059.

[12] Bedoya G, Dolinger A, Rogo K, Mwaura N, Wafula F, Coarasa J,
et al. Observations of infection prevention and control practices
in primary health care, Kenya. Bull World Health Organ
2017;95(7):503.

[13] Infection rates and risk factors for infection among health
workers during Ebola and Marburg virus outbreaks: a systematic
review j J Infect Dis j Oxford Academic [Internet]. [cited 2023 Oct
28]. Available from: https://academic.oup.com/jid/article/218/
suppl_5/S679/5091974.

[14] Buxton H, Flynn E, Oluyinka O, Cumming O, Esteves Mills J,
Shiras T, et al. Barriers and opportunities experienced by staff
when implementing infection prevention and control guidelines
during labour and delivery in healthcare facilities in Nigeria.
J Hosp Infect 2019 Dec 1;103(4):428e34.

[15] World Health Organization. Guidelines on core components of
infection prevention and control programmes at the national and
acute health care facility level [Internet]. Geneva: World Health
Organization; 2016 [cited 2023 Nov 15]. 90 p. Available from:
https://iris.who.int/handle/10665/251730.

[16] World Health Organization. Minimum requirements for infection
prevention and control programmes [Internet]. World Health
Organization; 2019 [cited 2023 May 27]. x, 55 p. Available from:
https://apps.who.int/iris/handle/10665/330080.

[17] Tomczyk S, Aghdassi S, Storr J, Hansen S, Stewardson AJ,
Bischoff P, et al. Testing of the WHO infection prevention and
control assessment framework at acute healthcare facility level.
J Hosp Infect 2020 May 1;105(1):83e90.

https://www.who.int/publications-detail-redirect/9789240051164
https://www.who.int/publications-detail-redirect/9789240051164
http://refhub.elsevier.com/S2590-0889(24)00071-4/sref2
http://refhub.elsevier.com/S2590-0889(24)00071-4/sref2
http://refhub.elsevier.com/S2590-0889(24)00071-4/sref2
http://refhub.elsevier.com/S2590-0889(24)00071-4/sref2
http://refhub.elsevier.com/S2590-0889(24)00071-4/sref2
http://refhub.elsevier.com/S2590-0889(24)00071-4/sref2
http://refhub.elsevier.com/S2590-0889(24)00071-4/sref2
http://refhub.elsevier.com/S2590-0889(24)00071-4/sref3
http://refhub.elsevier.com/S2590-0889(24)00071-4/sref3
http://refhub.elsevier.com/S2590-0889(24)00071-4/sref3
http://refhub.elsevier.com/S2590-0889(24)00071-4/sref3
http://refhub.elsevier.com/S2590-0889(24)00071-4/sref3
http://refhub.elsevier.com/S2590-0889(24)00071-4/sref4
http://refhub.elsevier.com/S2590-0889(24)00071-4/sref4
http://refhub.elsevier.com/S2590-0889(24)00071-4/sref4
http://refhub.elsevier.com/S2590-0889(24)00071-4/sref4
http://refhub.elsevier.com/S2590-0889(24)00071-4/sref4
http://refhub.elsevier.com/S2590-0889(24)00071-4/sref4
http://refhub.elsevier.com/S2590-0889(24)00071-4/sref5
http://refhub.elsevier.com/S2590-0889(24)00071-4/sref5
http://refhub.elsevier.com/S2590-0889(24)00071-4/sref5
http://refhub.elsevier.com/S2590-0889(24)00071-4/sref5
http://refhub.elsevier.com/S2590-0889(24)00071-4/sref6
http://refhub.elsevier.com/S2590-0889(24)00071-4/sref6
http://refhub.elsevier.com/S2590-0889(24)00071-4/sref6
http://refhub.elsevier.com/S2590-0889(24)00071-4/sref6
http://refhub.elsevier.com/S2590-0889(24)00071-4/sref6
http://refhub.elsevier.com/S2590-0889(24)00071-4/sref7
http://refhub.elsevier.com/S2590-0889(24)00071-4/sref7
http://refhub.elsevier.com/S2590-0889(24)00071-4/sref7
http://refhub.elsevier.com/S2590-0889(24)00071-4/sref7
http://refhub.elsevier.com/S2590-0889(24)00071-4/sref7
http://refhub.elsevier.com/S2590-0889(24)00071-4/sref7
http://refhub.elsevier.com/S2590-0889(24)00071-4/sref8
http://refhub.elsevier.com/S2590-0889(24)00071-4/sref8
http://refhub.elsevier.com/S2590-0889(24)00071-4/sref8
http://refhub.elsevier.com/S2590-0889(24)00071-4/sref9
http://refhub.elsevier.com/S2590-0889(24)00071-4/sref9
http://refhub.elsevier.com/S2590-0889(24)00071-4/sref9
http://refhub.elsevier.com/S2590-0889(24)00071-4/sref9
http://refhub.elsevier.com/S2590-0889(24)00071-4/sref9
https://iris.who.int/handle/10665/80135
https://iris.who.int/handle/10665/80135
http://refhub.elsevier.com/S2590-0889(24)00071-4/sref11
http://refhub.elsevier.com/S2590-0889(24)00071-4/sref11
http://refhub.elsevier.com/S2590-0889(24)00071-4/sref11
http://refhub.elsevier.com/S2590-0889(24)00071-4/sref12
http://refhub.elsevier.com/S2590-0889(24)00071-4/sref12
http://refhub.elsevier.com/S2590-0889(24)00071-4/sref12
http://refhub.elsevier.com/S2590-0889(24)00071-4/sref12
https://academic.oup.com/jid/article/218/suppl_5/S679/5091974
https://academic.oup.com/jid/article/218/suppl_5/S679/5091974
http://refhub.elsevier.com/S2590-0889(24)00071-4/sref14
http://refhub.elsevier.com/S2590-0889(24)00071-4/sref14
http://refhub.elsevier.com/S2590-0889(24)00071-4/sref14
http://refhub.elsevier.com/S2590-0889(24)00071-4/sref14
http://refhub.elsevier.com/S2590-0889(24)00071-4/sref14
http://refhub.elsevier.com/S2590-0889(24)00071-4/sref14
https://iris.who.int/handle/10665/251730
https://apps.who.int/iris/handle/10665/330080
http://refhub.elsevier.com/S2590-0889(24)00071-4/sref17
http://refhub.elsevier.com/S2590-0889(24)00071-4/sref17
http://refhub.elsevier.com/S2590-0889(24)00071-4/sref17
http://refhub.elsevier.com/S2590-0889(24)00071-4/sref17
http://refhub.elsevier.com/S2590-0889(24)00071-4/sref17


Kouomoge et al. / Infection Prevention in Practice 6 (2024) 10040710
[18] Google Docs [Internet]. [cited 2023 May 27]. AFRO_IPC_Fo-
cal_Points_Tools_Mapping_20211109.pdf. Available from: https://
drive.google.com/file/d/1L-fdrkvqncSiusxOk-HBV10n_xd8CMDK/
view?usp¼sharing.

[19] Hierarchy of Controls j NIOSH j CDC [Internet] [cited 2023 Nov 16].
Available from: https://www.cdc.gov/niosh/topics/hierarchy/
default.html; 2023.

[20] Wynn MO. Understanding the principles of infection prevention
and control. Nurs Stand [Internet] 2021 Apr 26;36(5) [cited 2023
Nov 21] Available from: https://salford-repository.worktribe.
com/output/1340957/understanding-the-principles-of-infection-
prevention-and-control.

[21] Balajee SA, Pasi OG, Etoundi AGM, Rzeszotarski P, Do TT,
Hennessee I, et al. Sustainable model for public health emer-
gency operations centers for global settings. Emerg Infect Dis
2017 Dec;23(Suppl 1):S190e5.

[22] Dokubo EK, Shang JD, N’Dir A, Ndongmo CB, Okpu G, Fadil YM,
et al. Building on capacity established through US centers for
disease control and prevention global health programs to respond
to COVID-19, Cameroon. Emerg Infect Dis [Internet] 2022
Oct;28(13) [cited 2023 Jun 10] Available from: https://wwwnc.
cdc.gov/eid/article/28/13/22-1193_article.htm.

[23] Mbarga NF, Epee E, Mbarga M, Ouamba P, Nanda H, Nkengni A,
et al. Clinical profile and factors associated with COVID-19 in
Yaounde, Cameroon: A prospective cohort study. PLoS One 2021
May 12;16(5):e0251504.

[24] Kabego L, Balde T, Barasa D, Ndoye B, Hilde OB, Makamure T, et al.
Analysing the implementation of infection prevention and control
measures in health care facilities during the COVID-19 pandemic in
the African Region. 2023 [cited 2023 Nov 15]; Available from:
https://www.researchsquare.com/article/rs-2999530/latest.

[25] Kinyenje E, Hokororo J, Eliakimu E, Yahya T, Mbwele B,
Mohamed M, et al. Status of infection prevention and control in
tanzanian primary health care facilities: learning from star rating
assessment. Infect Prevent Pract 2020 Sep 1;2(3):100071.

[26] Epée E, Mandeng N, Libwea JN, Mouangué C, Belinga S, Fokam J,
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