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Abstract: Hand hygiene is the most important intervention for preventing healthcare-associated
infections and can reduce preventable morbidity and mortality. We described the changes in hand
hygiene practices and promotion in 13 public hospitals (six secondary and seven tertiary) in the
Western Area of Sierra Leone following the implementation of recommendations from an operational
research study. This was a “before and after” observational study involving two routine cross-
sectional assessments using the WHO hand hygiene self-assessment framework (HHSAF) tool. The
overall mean HHSAF score changed from 273 in May 2021 to 278 in April 2023; it decreased from 278
to 250 for secondary hospitals but increased from 263 to 303 for tertiary hospitals. The overall mean
HHSAF score and that of the tertiary hospitals remained at the “intermediate” level, while secondary
hospitals declined from “intermediate” to “basic” level. The mean score increased for the “system
change” and “institutional safety climate” domains, decreased for “training and education” and
“reminders in the workplace” domains, and remained the same for the “evaluation and feedback”
domain. Limited resources for hand hygiene promotion, lack of budgetary support, and formalized
patient engagement programs are the persistent gaps that should be addressed to improve hand
hygiene practices and promotion.

Keywords: healthcare-associated infections (HAIs); hand hygiene self-assessment framework
(HHSAF); infection prevention and control (IPC); Structured Operational Research Training Initiative
(SORT IT); hand hygiene training; IPC in hospital

1. Introduction

Healthcare-associated infections (HAIs), defined as infections that occur during pa-
tient care, result in avoidable deaths or prolonged hospitalization for millions of people
worldwide [1–3]. HAIs increase healthcare costs and contribute to the development of
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antibiotic-resistant infections [1,4]. Hence, preventing HAI is an important strategic in-
tervention for patients’ safety and the quality of health care [5]. Hand hygiene is the
single most important strategy for reducing the spread of HAI and antimicrobial-resistant
pathogens [6–8].

The World Health Organization (WHO) has identified hand hygiene as the core indi-
cator of patients’ safety. In 2010, WHO recommended the hand hygiene self-assessment
framework (HHSAF) tool to assess the progress of healthcare facilities in hand hygiene
promotion and practices [9]. Many hospitals in low- and middle-income countries (LMICs)
have implemented the HHSAF tool, identified gaps, and developed actions for improve-
ments [8].

Sierra Leone, a low-income country on the West Coast of Africa, established its first
national policy on infection prevention and control (IPC) practices following the adversity
of the largest Ebola outbreak to date during 2014–2016 [10,11]. Sierra Leone has been
collecting data annually to assess hospitals’ compliance with hand hygiene practices and
promotion using the WHO HHSAF tool.

In 2021, the Special Programme for Research and Training in Tropical Diseases (TDR)
based at WHO (Geneva) led a Sierra Leone national Structured Operational Research and
Training Initiative (SORT IT) course focusing on antimicrobial resistance [12]. Through
this course, we conducted an operational research study in 13 public hospitals in the
Western Area of Sierra Leone using the HHSAF tool [13]. We observed an “intermediate”
level of hand hygiene promotion and practice (HHSAF score 251–375) and challenges
such as the lack of dedicated budgets to support hand hygiene activities and a formalized
patient engagement strategy [13]. Following this operational research, a hand hygiene
improvement initiative was launched in 2022. This included engagement of stakeholders
at the national and hospital levels, actions to formalize patient engagement, and systematic
audits of hand hygiene promotion resources.

In this first-of-its-kind study from Sierra Leone, we aimed to describe the changes in
hand hygiene practice and promotion in 13 public hospitals in the Western Area of Sierra
Leone following the implementation of recommendations from the previous operational
research [13]. Specifically, among the 13 public hospitals in the Western Area of Sierra
Leone, before (May 2021) and after (April 2023) the implementation of the recommenda-
tions from an operational research project, we described the changes in (i) compliance
with hand hygiene practice and promotion, overall and stratified by hospital type and
domains (systems change, training and education, evaluation and feedback, reminders in
the workplace, and institutional safety climate) and (ii) performance against each indicator
under the various domains of the HHSAF tool.

2. Materials and Methods
2.1. Study Design

This was a “before and after” observational study using two routine cross-sectional
assessments of hand hygiene practices and promotion conducted by IPC teams.

2.2. Study Setting
2.2.1. General Setting

According to the 2015 population census, an estimated 8 million people live in Sierra
Leone, of which 42% are under 15 years of age [14]. It is a country with an income per
capita of $470 in 2018 [15–17]. There are five geographic regions in the country, including
the Western Area (urban and rural), which is the most densely populated region with about
1.5 million people and includes the capital, Freetown [14].

2.2.2. Specific Setting

The public health system in Sierra Leone is divided into primary, secondary, and
tertiary care levels. The peripheral health units provide primary care, district hospitals
provide secondary care, and regional/national hospitals provide tertiary care. There
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are 25 secondary and tertiary level hospitals in Sierra Leone, 13 of which (including six
secondary and seven tertiary hospitals) are in the Western Area [17].

The technical leadership for IPC at each hospital is provided by nurses designated as
an “IPC focal person”. Every ward or unit in a hospital has an “IPC link nurse” who is
responsible for overseeing the IPC practice in the ward/unit. The data for the HHSAF are
collected annually from the “IPC focal person”.

2.3. Study Population

The study population includes all 13 public hospitals in the Western Area (urban and
rural districts) of Sierra Leone.

2.4. HHSAF Tool

The HHSAF has been developed and validated by WHO as a method of assessing
different aspects of how a hospital is addressing hand hygiene at an institutional level [9].

There are five domains in this tool: (i) system change, (ii) training and education,
(iii) evaluation and feedback, (iv) reminders in the workplace, and (v) institutional safety
climate [9]. The “system change” domain assesses hand hygiene resources (such as alcohol-
based hand rub, soap, water, and single-use towels), the sink-to-bed ratio, and systems for
implementing hand hygiene practices. The “training and education” domain assesses the
skills of healthcare workers in conducting hand hygiene training and the processes and
systems that support this training. The “evaluation and feedback” domain assesses audits,
monitoring of hand hygiene compliance, and systematic feedback on hand hygiene. The
domain “reminders in the workplace” assesses the availability of hand hygiene promotional
materials such as posters, campaign screensavers, badges, and leaflets. The “institutional
safety climate” domain has indicators of institutional culture of teamwork, leadership
support, patient engagement, and designation of hand hygiene role models or champions.

Once a year, all public hospitals are expected to generate a total score using the HHSAF
tool, identify gaps, and take necessary actions. Each domain has various components that
are scored [9]. Depending on the total scores in each domain, hospitals are categorized
into four hand hygiene levels: “inadequate” (0–125), “basic” (126–250), “intermediate or
consolidation” (251–375), or “advanced or embedding” (376–500) (Table S1).

The IPC focal person coordinates this and reports to the national IPC coordinating
unit. Any hospital with an advanced level additionally provides answers to questions
under the “leadership” domain. Within each domain, based on the score, we classified the
performance as excellent (>70), good (51–70), poor (35–50), or very poor (<35) [13].

2.5. Information from Previous Operational Research, Dissemination Activities, Decisions,
and Actions

During the final SORT IT module (in May 2021) on “communicating research find-
ings” for the previous operational research [13], we mapped the potential stakeholders for
advocacy and dissemination. We prepared the following advocacy materials: a handout,
detailed technical presentation (PowerPoint and video), lightening presentation (Power-
Point), and elevator pitch [18]. We used these resources for the dissemination of findings
and advocacy to stakeholders for improvement in hand hygiene promotion and practice.

Keeping the framework depicted in Figure 1, we describe the information (and corre-
sponding recommendations) from the previous operational research in May 2021 [13] in
Table 1. The dissemination activities, decisions taken, and details of how many of them
have been acted upon as of January 2023 are in Tables 2 and 3.
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Leone national SORT IT focused on antimicrobial resistance in 2021 [13]. 

Information/Findings (Key Messages) Recommendations 
Intermediate level of hand hygiene practices and promotion Implement strategies to improve hand hygiene 

No formalized patient engagement program  
In addition to engaging healthcare workers on hand 
hygiene, we recommend the engagement of patients and 
relatives in hand hygiene promotion 

No funding to support hand hygiene promotion, as many 
hospitals lack funding to support normal hospital activities 

Hospital administrators should explore other sources of 
funding for sustaining local initiatives on hand hygiene 
practices and promotion 

Limited hand hygiene resources for hand hygiene reminders 
in the workplace  

We recommend hand hygiene posters at various places 
in hospitals, especially in hand hygiene stations 

Lack of a system for the designation of hand hygiene 
champions or role models  

Establish systems for recognizing hand hygiene 
champions and role models  

HHSAF—hand hygiene self-assessment framework [9]. he recommendations are from an opera-
tional research study conducted during Sierra Leone national SORT IT focused on antimicrobial 
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Table 1. Information and recommendations from the operational research conducted during Sierra
Leone national SORT IT focused on antimicrobial resistance in 2021 [13].

Information/Findings (Key Messages) Recommendations

Intermediate level of hand hygiene practices and promotion Implement strategies to improve hand hygiene

No formalized patient engagement program
In addition to engaging healthcare workers on hand hygiene,
we recommend the engagement of patients and relatives in
hand hygiene promotion

No funding to support hand hygiene promotion, as many
hospitals lack funding to support normal hospital activities

Hospital administrators should explore other sources of
funding for sustaining local initiatives on hand hygiene
practices and promotion

Limited hand hygiene resources for hand hygiene reminders in
the workplace

We recommend hand hygiene posters at various places in
hospitals, especially in hand hygiene stations

Lack of a system for the designation of hand hygiene champions
or role models

Establish systems for recognizing hand hygiene champions and
role models

HHSAF—hand hygiene self-assessment framework [9]. he recommendations are from an operational research
study conducted during Sierra Leone national SORT IT focused on antimicrobial resistance in 2021 [13]. SORT
IT—Structured Operational Research and Training Initiative.

Table 2. Dissemination details of the information and recommendations from the operational research
conducted during Sierra Leone national SORT IT focused on antimicrobial resistance in 2021 [13,18].

To Whom When Where Mode of Delivery *

Medical professionals and
other healthcare workers May to August 2022 Official WhatsApp group of the Ministry

of Health and four professional groups
Video of lightening
presentation

Two national engagement
meetings

May and November
2022

Stakeholders from the Ministries of
Health, Environment, and Agriculture

Technical PowerPoint
presentation

Clinicians (around 80) April 2022 and
December 2022

Three tertiary hospitals in the Western
Area of Sierra Leone

Technical PowerPoint
presentation

Hospital management of one
tertiary hospital October 2022 One of the tertiary hospitals Handout [18] and

Elevator pitch

SORT IT—Structured Operational Research and Training Initiative. * these advocacy tools were developed during
module 4 (Communicating research findings) of Sierra Leone national SORT IT, which is focused on antimicrobial
resistance.
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Table 3. List of the decisions taken during the dissemination of findings/recommendations from the
operational research conducted during Sierra Leone national SORT IT * focused on antimicrobial
resistance in 2021 [13].

Decisions Action Status ** Details of Action (When and What)

Strengthen the distribution of hand
hygiene posters and alcohol-based
hand rub

Ongoing By working with the national IPC program, a regular monthly
supply of alcohol-based hand rub was maintained

Strengthen training of healthcare
workers on hand hygiene Ongoing Orientation of new staff employed by the hospital on hand

hygiene at any intake
Advocacy for budgetary support for
hand hygiene Ongoing During the national engagement meeting in November 2023

Advocacy to include hand hygiene in
hospital improvement programs
supported by partners

Completed
Hand hygiene was included in the implementation of quality
IPC services supported by an implementing partner in three
hospitals in December 2022

Develop a policy for patient
engagement on IPC Ongoing

A written policy that shows how patients and relatives should
be involved in hand hygiene practice and promotion is
currently under development

* SORT IT—Structured Operational Research and Training Initiative and IPC—Infection prevention and control.
** as of January 2023.

2.6. Data Variables and Sources of Data

Data from May 2021 (before) were already captured in our previous study [13]. In April
2023, we applied the same method for data collection in line with the previous operational
research [13]. The data source was the routine cross-sectional assessment of hand hygiene
promotion and practices by IPC teams using the HHSAF tool. The investigators facilitated
this process during both the time periods, May 2021 (before) and April 2023 (after), during
which they also acted as independent external observers.

General variables extracted/collected include type of hospital (secondary/tertiary),
bed capacity (the total number of beds in a hospital), staff capacity (the total number
of staff in a hospital), and the number of wards/units in a hospital. We collected the
specific variables using the WHO HHSAF tool. These include hospital-wise total scores
and domain-wise scores. We inferred the level of hand hygiene practices and promotion
using the available cut-offs (Table S1).

2.7. Data Analysis and Statistics

Using the HHSAF tools, data for all 13 public hospitals from the previous operational
research project (May 2021) were available in Microsoft Excel (Microsoft, Redmond, WA,
USA). We single-entered data for April 2023 in EpiData Entry Client (version 4.6.0.6 EpiData
Association, Odense, Denmark). We used mean (standard deviation) and frequency (pro-
portions) to summarize the data from both time periods using EpiData analysis software
(version 2.2.3.187, EpiData Association, Odense, Denmark).

2.8. Institutional Review Board Statement

Ethics approval for this study was granted by both the Sierra Leone Ethics and Sci-
entific Review Committee of the Ministry of Health and Sanitation, Government of Sierra
Leone (SLESRC No. 006/03/2023) and The International Union against Tuberculosis and
Lung Disease Ethics Advisory Group, Paris, France (EAG number 04/2023).

3. Results
3.1. Hospital Characteristics

Comparing the hospital characteristics between May 2021 and April 2023, the same
number of hospitals (n = 13) were assessed. There was an increase in the mean bed capacity
from 111 in May 2021 to 132 in April 2023. The mean staff capacity decreased from 276 to
241 (Table 4).
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Table 4. Characteristics of the 13 public hospitals in Western Area of Sierra Leone, before (May 2021)
and after (April 2023) the implementation of the recommendations from operational research *.

Hospital Characteristics
Before After

n (%) n (%)

Total 13 (100) 13 (100)

Bed Capacity

≤50 3 (23.1) 3 (23.1)
51–100 4 (30.8) 4 (30.8)
101–150 1 (7.7) 2 (15.4)
151–200 2 (15.4) 2 (15.4)

>200 3 (23.1) 2 (15.4)
Mean Bed Capacity 111 132

Staff Capacity

≤200 5 (38.5) 6 (46.2)
201–400 4 (30.8) 2 (15.4)
400–600 3 (23.1) 4 (30.8)
≥601 1 (7.7) 1 (7.7)

Mean Staff Capacity 277 241

Units/Wards

<10 1 (7.7) 5 (38.5)
10–20 8 (61.5) 6 (46.2)
>20 4 (30.8) 2 (15.4)

Level of care
Tertiary 7 (53.8) 7 (53.8)

Secondary 6 (46.2) 6 (46.2)
* The recommendations are from an operational research study conducted during Sierra Leone national SORT IT
focused on antimicrobial resistance in 2021 [13].

3.2. Changes in the Mean HHSAF Score, Overall, by Hospital Type and by Domain Wise

The overall mean (±standard deviation) HHSAF score was 273 (±46) in May 2021
and 278 (±49) in April 2023. When compared to May 2021, in April 2023, it decreased from
278 (±67) to 250 (±46) for secondary hospitals but increased from 263 (±58) to 303 (±38)
for tertiary hospitals (Figure 2). The overall mean HHSAF score and that for tertiary
hospitals remained in the “intermediate or consolidation” level. The mean HHSAF score
for secondary hospitals declined from “intermediate or consolidation” in May 2021 to
“basic” level in April 2023.
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We observed an increase in the mean score for the “system change” and “institutional
safety climate” domains and a decrease for the “training and education” and “reminders
in the workplace” domains. The score for the “evaluation and feedback” domain did not
change (Table 5).

Table 5. Mean scores of hand hygiene practice and promotion assessment (using HHSAF) in the
13 public hospitals in Western Area of Sierra Leone, before (May 2021) and after (March–April 2023)
the implementation of the recommendations from operational research * [13].

Score Using HHSAF
Before After

Mean (SD) Mean (SD)

System change 52.3 (17.3) 72.7 (10.7)
Training and education 66.9 (17.4) 50.0 (17.6)
Evaluation and feedback 54.0 (13.4) 53.9 (11.6)
Reminders in the workplace 50.0 (18.1) 43.2 (16.0)
Institutional safety climate 46.9 (19.6) 58.5 (14.6)

HHSAF—hand hygiene self-assessment framework [9]; and SD—standard deviation. * The recommendations are
from operational research conducted during Sierra Leone national SORT IT focused on antimicrobial resistance in
2021 [13].

3.3. Change in Performance of Each Indicator under the Various Domains

We depict the distribution of total and domain-wise scores across the 13 public hos-
pitals before (May 2021) and after (April 2023) in Table 6. For secondary hospitals (n = 6),
there were 30 (6 × 5) “hospital-domain” instances of performance assessment, of which
“very poor (red)” performance was observed in four instances in May 2021 when compared
to six instances in April 2023. For tertiary hospitals (n = 7), there were 35 (7 × 5) hospital
domain instances of performance assessment, of which “very poor (red)” performance
decreased from 12 instances in May 2021 to zero instances in April 2023 (Table 6). If we
observe domain-wise, at least one hospital reported a “very poor (red)” performance in May
2021 (Table 6). However, in April 2023, for the domains “system change” and “evaluation
and feedback”, not a single hospital had a “very poor (red)” performance (Table 6).

Table 6. Distribution of total and domain-wise hand hygiene practice and promotion assessment (us-
ing HHSAF) across the 13 public hospitals in Western Area of Sierra Leone, before (May 2021) and after
(March–April 2023) the implementation of the recommendations from operational research * [13].

Before After

Hospital Type Hospital SC TE EF RW ISC HH Level SC TE EF RW ISC HH Level

Secondary

S1 35 80 48 55 50 I/268 75 70 60 20 70 I/295
S2 40 35 58 50 30 B/213 75 35 35 15 50 B/210
S3 55 80 65 50 65 I/315 80 35 40 25 50 B/230
S4 80 50 45 70 30 I/275 75 30 45 45 55 B/250
S5 50 70 60 45 65 I/290 85 50 65 48 65 I/313
S6 75 50 68 63 50 I/305 70 35 45 25 25 B/200

Tertiary

T1 40 100 75 33 35 I/283 70 80 60 50 85 I/345
T2 65 75 65 25 65 I/295 80 35 65 50 65 I/295
T3 55 65 35 15 40 B/210 75 40 70 60 60 I/305
T4 50 75 53 38 40 I/255 70 60 55 50 55 I/290
T5 30 55 35 68 25 B/213 75 70 65 60 55 I/325
T6 30 55 35 68 25 B/213 40 40 58 50 B/228
T7 75 80 60 70 90 I/375 75 70 55 55 75 I/330

HHSAF = hand hygiene self-assessment framework [9], SC = system change; TE = training and education;
EF = evaluation and feedback; RW = reminders in the workplace; ISC = institutional safety climate; HH = hand
hygiene practice and promotion; I = intermediate; B = basic; S1 to S6 = secondary hospitals 1 to 6 and T1 to
T7 = tertiary hospitals 1 to 7; green = excellent performance (>70); yellow = good (51–70); orange = poor (35–50);
red = very poor (<35); * the recommendations are from an operational research conducted during Sierra Leone
national SORT IT focused on antimicrobial resistance in 2021 [13].
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3.3.1. System Change

More hospitals in April 2023 (12, 92%) than in May 2021 (4, 46%) reported a continuous
supply of alcohol-based hand rubs. The number of hospitals with soap at each sink
increased from 10 (77%) in May 2021 to 13 (100%) in April 2023. While no hospital received
a dedicated budget for the procurement of hand hygiene products in May 2021, a dedicated
budget was provided to three in April 2023. We did not observe any major change in other
indicators in this domain (Table S2).

As shown in Table 6, the documentation of excellent performance under this domain
increased from three hospitals (two secondary hospitals and one tertiary hospital) to nine
hospitals (four secondary hospitals and five tertiary hospitals).

3.3.2. Training and Education

Beyond the mandatory training for all professional categories at the commencement of
employment, ongoing regular training was happening in six (46%) hospitals in May 2021,
which reduced to four (31%) in April 2023. Ten (77%) hospitals in May 2021, compared to
seven (54%) in April 2023, had a system in place to show that training has been conducted
in the facilities. We did not observe any major change in other indicators in this domain
(Table S2).

3.3.3. Evaluation and Feedback

Regular ward audits for hand hygiene products were conducted at only two (15%)
hospitals in May 2021 but none in April 2023. Knowledge of healthcare workers on hand
hygiene indications was assessed in 11 (85%) hospitals in May 2021, and this decreased to
8 (62%) in 2023. None of the hospitals achieved more than 70% hand hygiene compliance
in both time periods. No major change in other indicators was observed (Table S2).

3.3.4. Reminders in the Workplace

The availability of all types of posters promoting hand hygiene across hospitals
decreased in April 2023: this was the case for posters promoting hand hygiene indications
(nine (69%) to four (31%)), posters depicting correct hand washing techniques (eight (62%)
to six (46%)), and posters depicting the use of alcohol-based hand rub (eight (62%) to two
(15%)). No major change in other indicators was observed (Table S2).

Four (31%) tertiary hospitals were rated “very poor (red)” in this domain in May 2021,
but none in April 2023. On the other hand, the number of secondary hospitals rated as
“very poor (red)” increased from none to four (31%) (Table 6).

3.3.5. Institutional Safety Climate

Systems for the designation of hand hygiene champions were reported in seven (54%)
hospitals in May 2021 compared with three (23%) hospitals in April 2023. Similarly, systems
for the recognition and utilization of hand hygiene role models were available in five (39%)
hospitals in May 2021 compared to one (8%) in April 2023 (Table S2). No major change in
other indicators was observed (Table S2).

Five hospitals in May 2021 performed “very poorly (red)” in this domain compared to
one hospital in April 2023 (Table 6).

4. Discussion

In this assessment of changes in hand hygiene practices and promotion in the Western
Area of Sierra Leone following the implementation of recommendations from an operational
research study, we found that the overall HHSAF score and level did not change across
hospitals. While an improvement was observed in the mean score of tertiary hospitals, the
level remained the same (“intermediate or consolidation”). In secondary hospitals, hand
hygiene practices and promotion deteriorated from an “intermediate or consolidation” to a
“basic” level. Furthermore, we observed an improvement in the performance of the “system
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change” and “institutional safety climate” domains but a deterioration in the performance
of the “training and education” and “reminders in the workplace” domains.

Our study has strengths and limitations. To our knowledge, this study provides the
first evidence of changes in hand hygiene practices before (May 2021) and after (April
2023) the implementation of the recommendations of an operational research study, and
its findings have important policy implications for improving hand hygiene practice and
promotion in Sierra Leone and the wider world.

One of the limitations is that the HHSAF tool used in this study was not adapted to
our local context, and, in the absence of adequate training, its indicators may be interpreted
differently in routine practice. However, we overcame this through training and closely
reviewing on a daily basis the data collected with the IPC focal persons. Going forward, we
recommend the development of an annex document indicating the correct interpretation of
this tool.

Second, we inferred changes based on public health significance, particularly if the
HHSAF level changes. However, due to the small sample size (n = 13 hospitals), it was not
appropriate to use statistical tests to assess the statistical significance of the differences.

The study has three key findings, which we discuss below.
First, the overall HHSAF score and level did not change across hospitals. There are

many barriers to the successful implementation of hand hygiene promotion and practice in
LMICs, including a lack of resources to implement hand hygiene [19–21]. These barriers
may have contributed to the lower mean hand hygiene scores reported in Sierra Leone and
other LMICs and reflect the need to support these countries in strengthening their hand
hygiene practices and promotion.

In our setting, challenges such as a lack of dedicated budgets to support hand hygiene
activities and a formalized patient engagement strategy were observed in May 2021 [12]. As
alluded to earlier, we tried to address these gaps by introducing a hand hygiene improve-
ment initiative in 2022 that included initial meetings with stakeholders at national and
hospital levels. However, due to limited funding, follow-up meetings with stakeholders,
including the hospital’s IPC leadership, were not held. Consequently, though patient en-
gagement in hand hygiene remains a novel practice, the situation in many hospitals has not
improved. Between May 2021 and April 2023, many hospitals have undergone a series of
infrastructure and system modifications. Some hospitals have expanded bed capacity with-
out corresponding increases in staffing. This increase in the number of hospital beds and
the corresponding reduction in the staff capacity in April 2023 may have also contributed
to these gaps. Understaffing has been documented to be associated with low hand hygiene
compliance [22–24]. Moving forward, we plan to address these gaps by embedding a cul-
ture of quality and safety surrounding hand hygiene promotion in our hospitals. Again, we
hope that the findings in this paper will act as a wake-up call for sustained implementation
of hand hygiene improvement initiatives, including patient involvement in hand hygiene
practices. Thus, we recommend the development of patient-friendly posters and other
hand hygiene promotion resources in acute care settings to increase patient engagement in
hand hygiene.

Second, in secondary hospitals, hand hygiene practice and promotion deteriorated
from “intermediate or consolidation” to “basic” level. The decline may be partly due
to infrastructure challenges (one hospital burned down and two were relocated due to
ongoing renovations) or due to limited focus on post operational research interventions in
secondary hospitals. Nonetheless, we observed that more secondary hospitals in April 2023
reported a continuous supply of alcohol-based hand rubs, and the number of hospitals
with soap at each sink increased. Owing to the aftermath of the COVID-19 pandemic, more
resources were put together by the government and partner organizations to increase local
production of alcohol-based hand rubs, reflecting the increase in the excellent performance
of the system change domain in these hospitals. The mean “system change” domain score
in April 2023 was higher than that observed for tertiary hospitals but performed poorly
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in all other domains. Therefore, we will advocate focusing on efforts to address the gaps
observed in the poorly performing domains.

Third, we observed an improvement in performance in the “system change” and
“institutional safety climate” domains, but the “training and education” and “reminders
in the workplace” domains worsened. Gaps such as lack of a dedicated budget to train
healthcare workers, lack of a system for the recognition and utilization of hand hygiene role
models or hand hygiene champions, and the inability of most hospitals to provide hand hy-
giene promotion resources may have affected the performance of most domains. Although
these challenges are not unique to Sierra Leone, as they have been reported in Cambodia,
Rwanda, and Nigeria, they call for a robust approach to advocate for budgetary allocation
to support hand hygiene activities and other IPC practices in the country [21,25,26]. Fur-
thermore, the low hand hygiene compliance rate reported in all the hospitals in May 2021
and April 2023 is a persistent and chronic problem affecting hand hygiene performance as
low hand hygiene compliance rate has been previously reported in our hospitals [19,27].

Even though there is an improvement in the system change domain that could be
attributed to the impact of COVID-19 on the development of hand hygiene infrastructure,
we see a decline in other domains. The previous study was conducted in 2021; during
this period, the incidence of COVID-19 cases was at its highest in Sierra Leone. Therefore,
the hand hygiene scores were higher compared to our findings in 2023. For example, the
training of healthcare workers and the availability of hand hygiene promotion posters
declined in 2023. The impact of the COVID-19 pandemic on essential health service delivery
is not unique to hand hygiene practices and promotion, as we have previously reported on
the declines in HIV and TB services during the COVID-19 pandemic [28,29]. These facts
underscore the importance of repeated assessment of hand hygiene practice and promotion
at hospitals using an operational research approach to identify gaps in implementation,
evaluate the sustainability of interventions, and use the evidence for action.

Despite the low mean HHSAF score reported in our study compared to that ob-
served in the United States of America in 2011 (HHSAF score = 373), Greece in 2018
(HHSAF score = 289), and Italy in 2019 (HHSAF score = 332), the level remains at the
same intermediate level (HHSAF Score 251–375) [30–32]. Notably, the mean hand hygiene
scores in LMICs such as Cambodia (HHSAF score = 177), India (HHSAF score = 225), and
Tanzania (HHSAF score = 187) were lower than those we report in May 2021 and April
2023 [21,33,34]. Sierra Leone experienced high-risk infectious disease epidemics such as the
2014–2016 Ebola outbreak, which led to the establishment of IPC governance structures in
the country [10,35]. This could explain Sierra Leone’s good performance in hand hygiene
promotion relative to other LMICs.

5. Conclusions

The implementation of recommendations of previous operational research in 2021 on
hand hygiene practice promotion in the 13 public hospitals of the Western Area of Sierra
Leone did not change the “intermediate” hand hygiene level. Furthermore, the deteriora-
tion in the hand hygiene level of secondary hospitals from an “intermediate” to “basic”
level, the gaps in budgetary support, and the poor compliance of healthcare workers to
hand hygiene practices will increase the spread of HAI and result in unnecessary mortality.
In the short term, we will strengthen advocacy for our hospitals to dedicate a budget for
hand hygiene activities, improve hand hygiene compliance and patient engagement, and
train healthcare workers. Our medium-term plan is to adapt the HHSAF tool to our local
context and train IPC practitioners on its use to inform monitoring and evaluation and
future research.

Supplementary Materials: The following supporting information can be downloaded at
https://www.mdpi.com/article/10.3390/tropicalmed8110486/s1. Table S1: Interpretation of the
total score and domain-wise score from the WHO HHSAF tool [9]. Table S2: Total number of hospitals
(N) with a positive response for specific indicators under the five domains of HHSAF tool in Western
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Area of Sierra Leone before (May 2021) and after (March–April 2023) the implementation of the
recommendations from operational research.
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