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Abstract

Background: The World Health Organization (WHO) published the Global Report on Infection Prevention 
and Control (IPC) in 2022, highlighting both achievements and areas for improvement in IPC practices glob-
ally. The Infection Prevention and Control Assessment Framework (IPCAF) is a tool used to evaluate IPC 
programs across different healthcare settings.
Aim: This scoping review aims to identify published reports of IPCAF use, collate available data, and compare 
findings to those of the WHO’s Global Report on IPC.
Methods: A scoping review methodology was employed, involving searches in PubMed, MEDLINE via 
Ebsco, CINAHL via Ebsco, Embase via Ovid, and Scopus from November 2016 to March 2024. Studies 
included were surveys, cross-sectional studies, before-after studies, observational studies, or cohort studies 
published in peer-reviewed journals. Data extraction focused on study characteristics, IPC Core Component 
results, and overall IPCAF scores.
Results: Twenty-seven articles met the inclusion criteria, representing 18 countries across four WHO regions. 
High-income countries (HICs) like Germany, Austria, and Japan reported predominantly Advanced IPCAF 
scores. In contrast, low-income countries (LICs) such as Sierra Leone, Uganda, and Ethiopia often reported 
Basic or Inadequate scores. Lower-middle-income countries (LMICs) like India, Indonesia, and Pakistan 
showed mixed results, while upper-middle-income countries (UMICs) like Türkiye and China generally reported 
higher scores. The review highlighted significant variability in IPC scores within and between countries.
Conclusion: The findings corroborate the WHO’s Global Report, emphasizing the need for tailored interven-
tions to enhance IPC practices, particularly in resource-limited settings. Addressing gaps in data collection and 
increasing participation from underrepresented regions are crucial for developing a robust global IPC 
framework. 
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In 2022, the World Health Organization (WHO) pub-
lished the Global Report on Infection Prevention and 
Control (IPC)(1), which identified both achievements 

and opportunities for improvement in the provision of 
patient and healthcare workers’ safety at both country 
and global levels. At the 75th World Health Assembly, a 
resolution on IPC was adopted by Member States 

culminating in the recently published Global Strategy on 
IPC(2). The foundation for these activities and publica-
tions is the WHO Core Components of IPC(3), the 
Minimum Requirements for IPC Programmes(4), and 
associated evaluation tools. Of the 194 Member States of 
the WHO, 106 contributed to the data evaluating the 
national minimum requirements reported in the Global 
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Report, with only 58 (54.7%) of those countries reporting 
an active IPC programme, and four (3.8%) meeting all 
minimum requirements (1). At the healthcare facility 
level, 4,440 facilities from 81 of the 194 Member States, 
across all WHO regions, voluntarily participated in the 
survey using the Infection Prevention and Control 
Assessment Framework (IPCAF) (1, 5). The IPCAF uses 
a scoring system out of 800 over the Core Components, 
where Advanced is 800-601, Intermediate 600-401, Basic 
400-201, and Inadequate is 200-0 (5).

The Global Report’s low response rates for both 
national and facility-based surveys highlighted a pro-
nounced inclination toward the inclusion of high-income 
countries (HICs) (1). Additionally, it revealed a diverse 
array of data-gathering techniques, including self-report-
ing by in-country or healthcare facility staff  to desk 
reviews. A limitation of the Global Report is that partici-
pation is limited in some geographical areas, for example, 
only six out of the 37 Member States in the Western 
Pacific Region have results reported (1).

Since the publication of the IPCAF in 2018 (5), coun-
tries, health services, and facilities have used these tools to 
assess their own situation to develop action plans for 
improvement. Some of these assessments have been 
shared in peer-reviewed publications for the benefit of the 
wider IPC community. This scoping review aims to iden-
tify published reports of IPCAF use, collate available 
data, and compare findings to those of the Global Report 
on IPC (1).

Methods
A scoping review was chosen for this study as it examines 
the state of current research on a topic or phenomenon of 
interest (6). This is achieved by reviewing available litera-
ture, collating, and summarizing the data. Adapted from 
the six-stage methodology of Arksey and O’Malley (6), five 
of the six stages were utilized: specify the research question, 
identify relevant literature, select studies, mapping of the 
data, and summarize and report the results (6).

Stage 1: Research question
Based upon the aim of this study, the research question 
was that what reports of use of the IPCAF have been 
published and how do their findings compare to the 
Global Report on IPC?

Stage 2: Identification of relevant literature
We conducted searches in the following databases: 
PubMed, MEDLINE via Ebsco, CINAHL via Ebsco, 
Embase via Ovid, and Scopus. Dates searched were 
November 2016 to March 2024. This start date was based 
upon the date of publication of the WHO Core 
Components for IPC programmes (3). The search used 
Boolean operators (see Supplementary material 1). In 

addition to searching databases, we also manually checked 
the reference lists of the included studies, performing both 
forwards and backwards citation analysis. The Systematic 
Review Accelerator (https://pubmed.ncbi.nlm.nih.
gov/32004673/) was used in the design of the search.

Stage 3: Study selection
We included surveys, cross-sectional studies, before-after 
studies, observational studies (all types), or cohort studies 
of all published works in peer-reviewed journals. We 
included studies, published in English, involving reported 
use of the IPCAF to assess alignment of IPC programmes 
with the Core Components for IPC Programmes (3). We 
excluded studies if  the IPCAF was adapted to the extent 
that the data were not comparable to the IPCAF methods. 
The primary outcome was the results of the IPCAF. We 
included studies conducted in healthcare facilities or at a 
national level. Theses and books or book chapters were 
excluded from the search.

The initial search identified 326 titles, with 85 removed 
due to duplication (Fig. 1). After the initial title and 
abstract screen of the remaining 241 by both authors, 205 
were excluded. Both authors performed full-text screen-
ing on the remaining 36 articles. Eight were excluded as 
the IPCAF was not used, and one had results that could 
not be included as the IPCAF data were not able to be 
defined. A total of 27 articles were included for data 
extraction. Figure 1 presents the Preferred Reporting 
Items for Systematic Reviews and Meta-Analyses 
(PRISMA) for the study selection (7) There were no 
 disputes between authors on article inclusion. Covidence 
(https://www.covidence.org/) was used to assist with study 
selection, mapping, and reporting of the data.

Stage 4: Mapping of the data
We used a data extraction form for study characteristics 
and outcome data, which was piloted on two studies in 
the review. Both authors extracted the following data 
from included studies: authors, year, country, setting, 
journal, type of publication, WHO region, World Bank 
income level, adaptation of the IPCAF, self-report, IPC 
core component results (where available), and overall 
IPCAF result (where available). Notes were taken 
regarding key points of interest or data explanations 
(Supplementary material 2). Quality of the articles was 
not assessed as we used the same tool for all articles for 
assessment. We did not contact investigators or study 
sponsors to provide missing data.

Results

Stage 5: Summary and report of the findings
Twenty-seven articles met the inclusion criteria for the 
final scoping review. All articles used the IPCAF, with two 
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of the 27 adapted (0.07%). Ten out of the 27 were pub-
lished in 2023, nine in 2022, four in 2021, and two each in 
2020 and 2019. The majority were from the African region 
(n = 12), including Uganda, Cote d’Ivorie, Ethiopia, 
Nigeria, Sierra Leone, and Ghana, followed by South-
East Asia (n = 7), including India, Indonesia, Bangladesh, 
and Pakistan; Europe (n = 5), including Austria, Germany, 
Türkiye, Italy, and Armenia; and the Western Pacific 
(n = 3), including Japan, Papua New Guinea, and China. 
Eleven of the 27 included studies were from low-income 
countries (LICs), eight from lower-middle-income coun-
tries (LMICs), and four each from upper-middle-income 
countries (UMICs) and HICs. Five were conference 
abstracts from peer-reviewed conferences. The journal 
publishing most reports to date is ‘Antimicrobial 
Resistance and Infection Control’ (n = 8) with studies 
from the Western Pacific (Papua New Guinea, Japan, and 
China), South-East Asia (Indonesia and Bangladesh), 
and Europe (Austria, Germany, and Türkiye).

There were nine reports of overall Advanced scores 
(n = 4 HI: Europe n = 2, Western Pacific n = 2; n = 2 UMI: 
Europe n = 1, South-East Asia n = 1; n = 2 LMI South-
East Asia; n = 1 LI African), nine Intermediate (n = 1 HI 
Europe; n = 1 UMI, n = 2 LMI: African region n = 1, 
South-East Asia n = 1; n = 5 LI African region), six Basic 
scores (n = 3 LMI: Western Pacific n = 1, South-East Asia 
n = 2; n = 3 LI African region), and three reported overall 

Inadequate scores (n = 1 LMI South-East Asia; n = 2 LI 
African region). The number of published IPCAF audits 
reports by World Bank Income Level and WHO region 
are collated in Fig. 2. 

LMICs like India, Indonesia, and Pakistan presented a 
mixed picture. In India, Katoch et al. (8) reported a 
median overall score of 620.0, with a range of Basic to 
Advanced scores across different facilities. Supriadi et al. 
(9) in Indonesia found a median overall score of 620.0, 
with the majority of facilities scoring Advanced or 
Intermediate. Pakistan, as reported by Tahir et al., (10) 
showed a median overall score of 405, with scores ranging 
from Inadequate to Advanced, reflecting variability in 
IPC practices across different facilities.

UMIC such as Türkiye and China generally reported 
higher scores. For instance, Azak et al. (11) in Türkiye 
found median scores ranging from 70.0 to 98.8 across core 
components, with an overall Advanced score. In China, 
Ni et al. (12) reported median scores of 655 for secondary 
hospitals and 720 for tertiary hospitals, both in the 
Advanced range.

The range of geographical regions and income levels 
reflects a diverse set of contexts in which the IPCAF has 
been applied. For instance, HICs like Germany, Austria, 
and Japan reported predominantly Advanced IPCAF 
scores, indicating strong IPC programmes. In Germany, 
the study by Aghdassi et al. (13) reported Advanced scores 

Fig. 1. Article selection based on Preferred Reporting Items for Systematic Reviews and Meta-Analyses.
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across all core components, with mean scores ranging 
from 71.3 to 96.1. Similarly, in Austria, Aghdassi et al. 
(14) found Advanced scores with mean scores between 
57.6 and 95.7. Japan also reported Advanced scores, with 
Nomoto et al. (15) showing median scores ranging from 
60.0 to 100 across different core components.

In contrast, studies from LICs such as Sierra Leone, 
Uganda, and Ethiopia often reported Basic or Inadequate 
scores, highlighting significant challenges in IPC imple-
mentation. For example, the study by Margao et al. (16) in 
Sierra Leone showed improvements over time, with mean 
scores increasing from 27.0 to 83.0 in different core com-
ponents between 2021 and 2023, yet still reflecting a need 
for substantial improvement. Similarly, Opollo et al. (17) 
in Uganda reported Basic scores across most core compo-
nents, with scores as low as 0.0 in several areas.

A common theme across the studies is the variability in 
IPC scores within and between countries, influenced by 
factors such as income level, healthcare infrastructure, 
and the specific challenges faced by each region. HICs 
generally reported stronger IPC programs, while LMICs 
showed more variability and often lower scores, indicating 
areas needing significant improvement.

Discussion
The findings of the scoping review underscore the impor-
tance of tailored interventions and support to enhance 
IPC practices, particularly in resource-limited settings.

This scoping review identified 27 published reports 
from 18 different countries on use of the IPCAF to assess 
IPC programme alignment with the WHO IPC Core 
Components. These reports represented four of the six 
WHO regions, with no published reports from the Eastern 
Mediterranean or the Americas. Most published reports 
indicated an overall IPCAF assessment score of either 
Advanced or Intermediate (66.6%, n = 18). All identified 
HIC reports (13–15, 18) were included in this with 75% 
having an Advanced level, which is reflective of the Global 
Report findings (1). Interestingly, nearly half  of LMIC 

and LIC reports in the literature sit within the Basic 
(10, 17, 19–22) (n = 6) and Inadequate (23–25) levels 
(n = 3) unlike the findings of the Global Report which 
indicate most LMIC sit primarily in the Intermediate 
range with LIC primarily in Basic (1). This discrepancy 
could be due to differences in data collection methods, or 
the specific studies included in the review.

This discrepancy could also be attributed to the avail-
ability and accuracy of data to contribute to a global 
report (1). The results for the Western Pacific Region in 
the Global Report are a case in point where there is a 
significant lack of data available from the majority of the 
member states. Missing data from the Eastern 
Mediterranean and the Americas beg an explanation for 
their absence. Hence, the Global report must be consid-
ered in this context, being incomplete and not fully 
representative of either global or regional situations, a 
limitation the report itself  recognizes (1). For specific IPC 
knowledge and context, there remains a reliance on pub-
lished works, which, to date, is also not well represented in 
the literature. What is published demonstrates a clear bias 
to HICs, where resources are available to support such 
IPC and publishing activities (26).

The Global Report emphasized the significant burden 
of HAIs in LMICs, where the incidence is higher com-
pared to HICs. This is consistent with the findings of the 
scoping review, which identified a higher prevalence of 
Basic and Inadequate scores in LMICs. Both the scoping 
review and the Global Report noted low participation 
rates, especially from LICs, which could bias the findings 
toward HICs. The Global Report used a mix of 
self-reporting and desk reviews, similar to the methods 
identified in the scoping review. Additionally, both sources 
highlighted a lack of data from certain regions, such as 
the Eastern Mediterranean and the Americas, underscor-
ing the need for more comprehensive data collection 
efforts in these areas.

The positive impact of  effective IPC programs on 
reducing HAIs and improving patient safety was 

Fig. 2. IPCAF results by World Bank country income level and the World Health Organization region.
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emphasized in both the scoping review and the Global 
Report. The Global Report provided more detailed 
data on the cost-effectiveness of  IPC programs, which 
could be a valuable addition to the discussion. Overall, 
the findings of  this scoping review corroborate the 
Global Report’s conclusions while highlighting specific 
areas where further research and targeted interventions 
are needed to improve IPC practices globally. By 
addressing the gaps and challenges identified in both 
the scoping review and the Global Report, a more 
robust and effective global IPC framework can be 
achieved.

Recommendations
Based on the findings from the scoping review and the com-
parison with the WHO’s Global Report on IPC, several 
recommendations can be made to enhance IPC practices 
globally. First, efforts should be made to increase participa-
tion and data collection from underrepresented regions, 
such as the Eastern Mediterranean and the Americas. This 
could involve targeted outreach and support to these 
regions to encourage participation in IPC assessments. 
Standardizing data collection methods across countries 
and facilities is crucial to reduce bias and improve the reli-
ability of data. This could involve providing clear guide-
lines and training for self-reporting and desk reviews.

Second, based on the results and looking forward, it 
would be reasonable to suggest targeted interventions 
should be developed to address the specific challenges 
faced by LMICs, particularly those with Basic and 
Inadequate IPCAF scores. This could include providing 
resources, training, and support to improve IPC practices. 
Highlighting and learning from the success stories of 
LMICs that have achieved Advanced or Intermediate 
scores can help other countries improve their IPC pro-
grams. Investing in the training and education of health-
care workers on IPC practices is essential, involving 
comprehensive training programs and continuous profes-
sional development opportunities. Encouraging the devel-
opment of local IPC experts who can lead and sustain 
IPC initiatives within their own countries and regions is 
also important.

Third, more studies and reports on IPC assessments 
should be encouraged, especially from underrepresented 
regions and LMICs, to build a more comprehensive global 
understanding of IPC practices. Creating platforms for 
knowledge exchange and collaboration among countries 
and regions, such as international conferences, work-
shops, and online forums, can facilitate the sharing of 
experiences and solutions. Countries should align their 
national IPC policies with WHO guidelines and 
recommendations, including adopting the WHO Core 
Components of IPC and the Minimum Requirements for 
IPC Programs. Regular monitoring and evaluation of 

IPC programs are essential to ensure their effectiveness 
and identify areas for improvement, involving periodic 
assessments using tools like the IPCAF.

This scoping review has several limitations that should 
be acknowledged. First, the inclusion of  only English-
language studies may have resulted in the exclusion of 
relevant research published in other languages, poten-
tially introducing language bias. Second, the reliance on 
self-reported data in many of  the included studies may 
have introduced reporting bias, as facilities might overes-
timate their compliance with IPC standards. Additionally, 
the variability in data collection methods across studies, 
including differences in the adaptation of  the IPCAF 
tool, may have affected the comparability of  results. The 
review also highlighted a pronounced inclination toward 
HIC, which could bias the findings and limit the 
generalizability to low- and middle-income countries. 
Furthermore, the lack of  published reports from certain 
regions, such as the Eastern Mediterranean and the 
Americas, underscores the need for more comprehensive 
data collection efforts in these areas. Finally, the quality 
of  the included studies was not assessed, which may 
affect the reliability of  the findings. Future research 
should aim to address these limitations by including a 
broader range of  languages, standardizing data collec-
tion methods, and ensuring more representative partici-
pation from diverse geographical regions and income 
levels.

Conclusion
The WHO’s Global Report on IPC (1) provided a com-
prehensive analysis of  IPC programs worldwide, empha-
sizing the effectiveness of  good IPC practices in reducing 
HAIs by up to 70%. The report highlighted the signifi-
cant burden of  HAIs, particularly in LMIC, where the 
incidence is higher compared to HIC. It also discussed 
the impact of  AMR and the cost-effectiveness of  IPC 
programs. Both this scoping review and the Global 
Report noted low participation rates, especially from 
LIC, which could bias the findings toward HIC. The 
Global Report used a mix of  self-reporting and desk 
reviews, similar to the methods described in the review. 
With both sources highlighting a lack of  data from cer-
tain regions, it underscores the need for more compre-
hensive data collection efforts in these areas. Both the 
scoping review and the Global Report emphasized the 
positive impact of  effective IPC programs on reducing 
HAIs and improving patient safety. The Global Report 
provided more detailed data on the cost-effectiveness of 
IPC programs, which could be a valuable addition to the 
discussion.
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