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Abstract: In 2021, an operational research study in two tertiary hospitals, Freetown, showed poor hand hygiene 

compliance. Recommended actions were taken to improve the situation. Between February-April 2023, a cross-

sectional study was conducted in the same two hospitals using the World Health Organization Hand Hygiene 

tool to assess and compare hand hygiene compliance with that observed between June-August 2021. In 

Connaught hospital, overall hand hygiene compliance improved from 51% to 60% (P<0.001), and this applied 

to both handwash actions with soap and water and alcohol-based-hand-rub: significant improvements were 

found in all hospital departments and amongst all healthcare worker cadres. In 34 Military Hospital (34MH), 

overall hand hygiene compliance decreased from 40% to 32% (P<0.001), with significant decreases observed in 

all departments and amongst nurses and nursing students. The improvements in Connaught Hospital were 

attributed to more hand hygiene reminders, better handwash infrastructure and more frequent supervision 

assessments compared with 34MH where interventions were less well applied, possibly due to extensive 
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hospital reconstruction at the time. In conclusion, improved distribution of hand hygiene reminders, better 

handwash infrastructure and frequent supervision assessments are effective, and need to be strengthened, 

scaled-up and combined with other innovative ways to promote good hand hygiene practices.  

Keywords: hand hygiene opportunities; alcohol-based hand rub; hand wash with soap and water; World 

Health Organization hand hygiene observation tool; SORT IT; operational research; antimicrobial resistance; 

infection prevention and control (IPC); infections acquired in hospital; gloves 

 

1. Introduction 

Healthcare-associated infections are a major public health problem worldwide and are 

associated with increased hospital stay, long-term disability, increased resistance to antimicrobial 

drugs, poor clinical outcomes and unnecessary deaths [1]. Healthcare-associated infections occur 

more frequently in low- and middle-income countries (LMICs) due to a number of reasons that 

include insufficient resources, lack of training and inadequate support from microbiology 

laboratories [2]. In sub-Saharan Africa, for example, patients admitted to departmental wards have a 

5% to 15% probability of acquiring a healthcare-associated infection during their stay [2].  

Healthcare workers’ hands are crucially important with respect to transmitting microorganisms 

responsible for healthcare-associated infections [3]. In the last 20 years, evidence has accumulated to 

suggest that improved hand hygiene can reduce healthcare-associated infections [3,4]. Efforts 

worldwide to reduce the frequency and burden of these infections have therefore focused on hand 

hygiene, including the implementation of the World Health Organization (WHO)’s multimodal hand 

hygiene strategy [5,6].  

Hand hygiene practices can be assessed using a WHO standard observation tool [7], which 

outlines five opportunities of “moments” for observing hand hygiene within the health care setting. 

These include observing hand hygiene procedures (i) before a patient is touched, (ii) before clean or 

aseptic procedures are undertaken, (iii) after health care workers are exposed to bodily fluids, (iv) 

after a patient is touched, and (v) after health care workers touch a patient’s surroundings. This tool 

has been widely used in various African countries, finding on average poor levels of hand hygiene 

practices in various health care facilities [8–12].  

Sierra Leone has developed and launched a national strategic plan to combat antimicrobial 

resistance (2018–2022) as well as National IPC Guidelines (2022-2026) which clearly outline Infection 

Prevention Control (IPC) activities including hand hygiene practices that should be implemented in 

health care facilities throughout the country [13]. Between June and August 2021, through an 

operational research project, hand hygiene practices were assessed using the WHO standard 

observational tool in two tertiary-level hospitals (34 Military Hospital -34MH- and Connaught 

Hospital) in Freetown, the capital city. [14]. The findings from this study revealed less than 50% of 

hand hygiene opportunities were associated with compliance to accepted hand hygiene practices, 

with 34MH having a worse performance than Connaught Hospital. In both hospitals, compliance 

was also significantly worse before patient contact than after patient contact, in medical wards 

compared with paediatric wards and amongst doctors compared with nurses or nursing students 

[14]. 

Various recommendations were made at the time in the published paper [14], and in the plain 

language hand-out used to disseminate findings to various stakeholders [15] to improve hand 

hygiene compliance. These recommendations included increasing awareness of the importance of 

hand hygiene in health facilities, training adapted to the local situation, posted reminders in wards 

and outpatient departments about good hand hygiene practices, a regular provision of alcohol-based 

hand rub (ABHR) and other hand washing resources (such as soap items, water and veronica 

buckets) and strengthened monitoring and evaluation particularly if the facility fell below approved 

standards. These recommendations were supported by previous evidence from Rwanda, Ghana, 

Nigeria and neighbouring Guinea showing improved hand hygiene compliance after training and 
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education, the placement of hand hygiene reminders in the health facility workplace and the 

provision of ABHR at points of care [8–11].  

The current study was conducted to assess how the findings of the 2021 operational research 

were disseminated [14], whether recommendations had been acted on and whether these translated 

into improvement in hand hygiene compliance. Glove use for healthcare workers was not measured 

in 2021. However, in the last two years the distribution of gloves improved throughout the country, 

mainly as a result of the COVID-19 pandemic, and we decided to record glove use in 2023 as well as 

hand hygiene practices.  

The aim of this study was to document and assess the dissemination and impact of hand hygiene 

compliance interventions recommended at two tertiary hospitals (34MH and Connaught Hospital) 

in Freetown, comparing the period June - August, 2021 with the period February - April, 2023. 

Specific objectives were to: i) describe dissemination activities resulting from the 2021 operational 

research findings, recommendations made and actions taken to promote hand hygiene compliance; 

ii) compare overall hand hygiene compliance between 2021 and 2023 in the two hospitals and in 

relation to the five opportunities for hand hygiene action, the different hospital wards and four 

different cadres of health care worker; and iii) assess and compare the use of gloves in the two 

hospitals between February - April, 2023. 

2. Materials and Methods 

2.1. Study Design 

For objective 1, this was a descriptive study of dissemination, recommendations and action taken 

as a result of the first operational research study in 2021. For objective 2 and 3, this was a cross-

sectional study using the standardised WHO observation tool to measure hand hygiene compliance 

[7].  

2.2. Setting 

2.2.1. General Setting 

Sierra Leone is a country on the west coast of West Africa, with a tropical climate and an 

environment that ranges from savanna to rainforests. The country has a total population of 7.5 million 

[16]. There are five administrative regions, within which there are sixteen districts. Sierra Leone has 

a health care system consisting of primary, secondary and tertiary care facilities under the control of 

the Ministry of Health and Sanitation. Health services are mainly provided by the public sector, with 

some of the services offered by private sector providers, non-governmental and faith-based 

organisations and the military establishment.   

2.2.2. Site-Specific Setting 

The sites included in the study were 34MH and Connaught Hospital, both tertiary care hospitals 

situated in Freetown. 34MH has about 120 beds and serves military personnel and their dependents, 

as well as the civilian population. Every year 34MH admits about 2000 patients [17]. Connaught 

Hospital has about 300 beds and caters largely for the civilian population. Every year, Connaught 

Hospital admits about 4900 patients [18]. These two hospitals have been challenged in recent years 

with poor infrastructure and inadequate access to clean running water. Veronica buckets have been 

introduced to improve the water problem, although keeping these buckets filled up on a regular basis 

has not been easy. 34MH has also been undergoing extensive reconstruction in the last one year which 

has compromised hand washing facilities and infrastructure. The two hospitals and handwash 

infrastructure are shown in Figure 1. 
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Figure 1. Two tertiary hospitals and hand wash infrastructure, Freetown, Sierra Leone. 

Each hospital has IPC focal persons trained by the National Infection Prevention and Control 

Unit (NIPCU). These focal persons identify IPC link personnel (who are mostly nurses) in each ward 

to support IPC practices. One of the important responsibilities of the IPC focal persons is to carry out 

quarterly audits of hand hygiene compliance among the different cadres of health care worker.  

2.3. Study Population 

The study population included healthcare workers at the two tertiary hospitals (34MH and 

Connaught), Freetown, Sierra Leone, where routine hand hygiene practices were observed by IPC 

link personnel between February and April 2023. Their hand hygiene practices were compared with 

those observed and reported in the same two hospitals between June and August 2021 [14].  

2.4. Study Procedures 

2.4.1. Dissemination Activities  

Dissemination tools that included a plain language handout [15], a short (3-minute) and long 

(10-minute) power point presentation and an elevator pitch were developed during a Structured 

Operational Research Training Initiative (SORT IT) course module in May 2022: this module was held 

two months after publication of the paper [19]. A stakeholder list was also developed that prioritised 

key policy and decision makers to whom dissemination should be done. Between May 2022 and 

January 2023 information was collected on the dissemination meetings held and the dates, the 

frequency of use of the dissemination tools and the number and cadre of key personnel who attended 

these meetings. 

2.4.2. Recommendations, Decisions and Interventions 

Recommendations and actions that were proposed in the published paper and hand-out  were 

documented [14,15]. These included: i) trainings conducted for hospital staff and IPC personnel and 

the number of staff trained; ii) numbers of hand hygiene reminders and job aids on the tables and 

walls in the six departments of Medicine, Surgery, Paediatric, Intensive care, Accident & Emergency 

and Obstetrics/Gynaecology observed on a monthly basis between February and April 2023; iii) 
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numbers of hand wash stations, running taps, Veronica buckets, receiving bowls, soap items, paper 

towels, and ABHR containers in the six general departmental wards observed on a monthly basis 

between February and April 2023; iv) information about ABHR monthly supplies and interruptions; 

and v) the supervisions, monitoring visits and hospital assessments conducted by NIPCU and 

hospital IPC from May 2022 onwards.  

2.4.3. Hand Hygiene Compliance 

In each hospital, the IPC link personnel observed hand hygiene compliance in the six designated 

hospital wards. The healthcare workers observed included doctors, nurses, nursing students and 

laboratory technicians as they went about performing routine patient care. 

The same methodology as was used in the previous study for observing and recording hand 

hygiene compliance [14] was used in this current study. In brief, before the data collection started in 

February 2023, a refresher training on how to use the WHO Hand Hygiene Observation Tool was 

conducted for the IPC link personnel who were to collect data during the observation sessions. 

Following the training, they used the WHO paper-based standard observation tool to measure hand 

hygiene compliance [7].  

During each observation session, which took on average 10–15 min, the IPC link person quietly 

recorded hand hygiene practices that included use of ABHR and hand washing without the health 

care worker being aware of this observation. This silent observation was to prevent or reduce bias 

such as the Hawthorne effect, where people change their behaviour because they know and are aware 

that they are being observed [20]. The link nurses recorded their name and the ward on the back of 

the recording form so that they could be contacted if the data entries could not be read. In 2023, the 

IPC link personnel also recorded use of gloves, although comparisons with 2021 were not possible 

because use of gloves was not recorded at that time. The aim was to conduct between 300 and 400 

observation sessions, approximately the same number as were conducted in 2021 [14]. 

For each session, a record was made of i) the start and end time of the observation session; and 

ii) the department in which the observations took place. Each session had multiple opportunities, for 

which a record was made of i) the indication that motivated the hand hygiene action (before a patient 

was touched [bef-pat]; before performing a clean or aseptic procedure [bef-asept]; after exposure to 

body fluids [aft-b.f.]; after touching a patient [aft-pat]; and after touching the surroundings of a 

patient [aft.p.surr.]); and ii) the hand hygiene action – ABHR, handwashing with soap items and clean 

water or no hand hygiene action. 

2.5. Data Variables and Sources of Data 

Data variables were aligned to study objectives. 

For Objective 1, these included: number and type of dissemination meetings; trainings 

conducted for hospital staff and numbers of IPC personnel and staff trained; in the six hospital 

departments observed on a monthly basis between February and April 2023, numbers of hand 

hygiene reminders and job aids on the tables and walls, hand wash stations, running taps, Veronica 

buckets, receiving bowls, soap items, paper towels, and ABHR containers and any interruptions to 

the ABHR supply; supervisions, monitoring visits and hospital assessments conducted from May 

2022 These data were obtained from records, personal observations and routine monitoring visits. 

For Objective 2 and 3, these included: hospital (34MH, Connaught); date of hand hygiene 

session; duration of session in minutes; use of handwash or ABHR; the five opportunities for hand 

hygiene action and hand hygiene actions, opportunities and hand hygiene actions in the six different 

hospital wards and amongst doctors, nurses, student nurses and laboratory technicians. We also 

recorded separately the number of times gloves were used during the observation period in 2023. 

The sources of data were the completed observation forms which were filled over a three-month 

period from February to April 2023.  
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2.6. Analysis and Statistics 

We single-entered data in Excel and exported this to STATA (version 18, StataCorp. 2023. Stata 

Statistical Software: Release 18. College Station, TX: StataCorp LLC.3.1) for analysis. Dissemination 

activities, recommendations and actions taken were described using frequencies and proportions. 

For hand hygiene variables, each moment or observation was the unit of analysis. Hand hygiene 

compliance was calculated as a percentage by dividing the number of handwash actions by the 

number of opportunities for hand washing. The compliance rate was compared between 2021 and 

2023 for both hospitals and for the five opportunities for hand hygiene actions, for the six different 

hospital wards and the four different cadres of healthcare worker. Frequencies and proportions were 

also presented for the use of gloves in 2023. Comparisons were made between 2023 and 2021 using 

the chi-square test. Results were considered significant at the 5% level (p < 0.05, two-tail). 

3. Results 

3.1. Dissemination, Trainings, Recommendations and Actions Following the 2021 Study 

Dissemination activities are shown in Table 1. These largely consisted of a National SORT IT 

meeting and face-to-face/remote meetings with the hospital staff. 

Table 1: Dissemination activities following the operational research study on hand hygiene compliance 

which was conducted in two tertiary hospitals, Freetown, Sierra Leone, June and August 2021 

Type of Dissemination Who Received  

Dissemination 

Where 

Conducted 

Dissemination 

Tools Used 

When 

Conducted 

Published Paper [14] 1891 views  

June 25, 2023 

IJERPH Open Access Published     

March 2022 

Hospital Meeting:  

Face-to-Face 

50 people: 

Department heads; 

IPC focal point  

34MH 

 

Power-point  

Plain language   

hand-out 

May 2022 

Hospital Meeting: 

Face-to-Face 

 

4 people: 

IPC focal point 

*IPC link personnel  

34MH 

 

Plain language   

hand-out 

August 2022 

National SORT IT 

Dissemination Meeting: 

Face-to-Face 

50-100 people:  

Medical 

superintendents; IPC 

focal points; 

Senior management;  

WHO;  

UNICEF; 

CDC; 

Mission Hospitals 

Sierra Palms  

Hotel, 

Freetown 

Published paper 

Power-point 

Plain language   

hand-out 

November 2022 

Hospital Meeting: 

Face-to-face 

6 people: 

IPC focal points 

IPC link personnel 

Connaught 

 

Plain language   

hand-out 

May 2022 

Hospital Meeting: 

Remote 

 

3 people: 

Hospital 

administrators  

Connaught 

 

Published paper 

Plain language 

handout 

 

August 2022 

Footnotes: IJERPH = International Journal of Environmental Research and Public Health; SORT IT = Structured 

Operational Research and Training Initiative; IPC = Infection, Prevention, Control; WHO = World Health 

Organization; UNICEF = United Nations Children’s Fund; CDC = Centers for Disease Control, USA; 34MH = 34 

Military Hospital 

There were no funds for residential training of healthcare workers on hand hygiene compliance. 

However, there were “on the job” trainings: one full-day-training on hand hygiene compliance at 
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Connaught Hospital on all the wards with 30 staff (general staff and IPC staff) and three half-day 

trainings on hand hygiene compliance at 34MH with a total of 100-150 staff trained. 

Recommendations and actions taken to improve hand hygiene compliance are shown in Table 

2. Observations were made each month between February and April 2023, with the recommended 

actions being the same at each of these times. Connaught Hospital performed better than 34MH with 

more hand hygiene reminders/job aids and more infrastructure available for ABHR and hand 

washing. Within each hospital, the department of medicine performed best with the surgical 

department a close second. 

Table 2: Recommendations and actions taken to improve hand hygiene compliance between February and 

April 2023 in the departments and wards of the two tertiary hospitals, Freetown, Sierra Leone 

Recommendatio

n 

Action Medicin

e 

Surger

y 

Paediatric

s 

Accident 

& 

Emergenc

y 

Intensiv

e Care 

Obstetrics/ 

Gynaecolog

y 

 

34MH 

 

Place HH 

reminders/job 

aids in hospital 

departments  

No. HH 

reminder

s and job 

aids 

placed on 

walls or  

Tables 

3 2 1 2 - 2 

        

Improve hand 

wash 

infrastructure at 

hand wash 

stations 

No. 

Hand 

wash 

stations 

3 2 1 2 - 2 

No. 

Running 

taps  

0 0 0 0 - 2 

No. 

Veronica 

buckets 

3 2 1 2 - 2 

No. 

Receiving 

bowls 

3 2 1 2 - 2 

No. Soap 

items  

2 2 0 2 - 2 

No. 

Paper 

towels 

0 0 0 0 - 0 

No. 

ABHR 

1 1 0 1 - 1 

        

Improve ABHR 

Supplies 

ABHR 

supplied 

monthly 

Yes Yes  No Yes - Yes 

ABHR 

missing 

monthly 

No No No No - No 

        

Connaught Hospital 
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Place HH 

reminders/job 

aids in hospital 

departments  

No. HH 

reminder

s and job 

aids 

placed on 

walls or  

Tables 

18 16 6 8 8 - 

        

Improve hand 

wash 

infrastructure at 

hand wash 

stations 

No. 

Hand 

wash 

stations 

16 16 6 8 6 - 

No. 

Running 

taps 

8 8 4 4 4 - 

No. 

Veronica 

buckets 

8 8 2 4 2 - 

No. 

Receiving 

bowls 

8 8 2 4 2 - 

No. Soap 

items  

16 16 4 6 6 - 

No. 

Paper 

towels 

0 0 0 0 0 - 

No. 

ABHR 

8 8 2 2 2 - 

        

Improve ABHR 

Supplies 

ABHR 

supplied 

monthly 

Yes  Yes Yes Yes Yes - 

ABHR 

missing 

monthly 

No No No No Yes - 

Footnotes: 34MH = 34 Military Hospital; HH = hand hygiene; No.= Number; ABHR = alcohol-based hand rub 

Supervisions and IPC assessments of the two hospital using the adapted WHO Infection 

Prevention and Control Assessment tool (IPCAF) between April 2022 and May 2023 are shown in 

Table 3. There were 11 such assessments conducted at Connaught Hospital and six at 34MH, with 

assessment grades being consistently ≥85%. 

Table 3: Supervisions and Infection Prevention Control Assessments carried out at the two tertiary 

hospitals, Freetown, Sierra Leone between April 2022 and May 2023. 

Hospital Type of Supervision Date of 

Supervision 

Grade Assessment of IPC at Each 

Supervision 

34MH NIPCU- IPC 

Assessment  

14-04-2022 87% 

 NIPCU-IPC 

Assessment  

14-04-2022 87% 

 NIPCU-IPC 

Assessment  

29-06-2022 90% 

 34MH- IPC  29-08-2022 88% 

 NIPCU- IPC 

Assessment  

17-09-2022 87% 

 34MH- IPC  28-02-2023 93% 
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Connaught 

Hospital 

Connaught - IPC  12-02-2022 93% 

 NIPCU- IPC 

Assessment  

24-03-2022 89% 

 Connaught - IPC  3-04-2022 85% 

 NIPCU IPC 

Assessment  

5-05-2022 88% 

 Connaught - IPC  2-08-2022 85% 

 NIPCU - IPC 

Assessment  

17-09-2022 89% 

 Connaught - IPC  25-10-2022 83% 

 NIPCU - IPC 

Assessment  

30-11-2022 94% 

 Connaught - IPC  25-02-2023 87% 

 NIPCU - IPC 

Assessment  

3-03-2023 85% 

 Connaught -IPC  17-05-2023 89% 

Footnotes: 34MH = 34 Military Hospital; NIPCU = National Infection Prevention Control Unit; IPC = infection 

prevention control; All assessments were conducted using the standard infection prevention control tool 

(IPCAF). 

3.2. Comparison of Hand Hygiene Actions: Overall and Stratified by the Two Hospitals 

There were 7206 opportunities for hand hygiene actions observed over 327 sessions in 2023 

compared with 10,461 opportunities observed over 423 sessions in 2021. Of these 327 sessions in 2023, 

202 (62%) took place in 34MH and 125 (38%) in Connaught Hospital compared with 84 (20%) in 34MH 

and 339 (80%) in Connaught Hospital in 2021. 

Hand hygiene compliance in the two hospitals overall, in 34MH and in Connaught hospital, is 

shown in Figure 2. Overall (Figure 2a), hand hygiene actions were performed in 3051 (42.3%, 95% 

confidence interval 41.2-43.5) of the 7206 opportunities in 2023, significantly lower than what was 

observed in 2021 when hand hygiene compliance was 48.6% (95% confidence intervals 47.7-49.6) – 

P<0.001. This applied both to the use of ABHR (26% to 24%, P<0.01) and hand wash (23% to 18%, 

P<0.001).  

The two hospitals, however, differed in their performance. 34MH (Figure 2b) showed a 

significant decline in hand hygiene compliance overall (40% to 32%, P<0.001), although this only 

applied to handwash (20% to 13%, P<0.001) and did not apply to ABHR (20% to 19%, P=0.24). 

Connaught Hospital (Figure 2c) showed a significant improvement in hand hygiene compliance 

overall (51% to 60%, P<0.001), and for both ABHR (27% to 32%, P<0.001) and hand wash (23% to 28%, 

P<0.001).  
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Figure 2. Comparison of hand hygiene compliance (and in relation to use of ABHR or hand wash) 

between June-August 2021 and February-April 2023 in two tertiary hospitals, Freetown, Sierra Leone: 

2a = both hospitals together; 2b = 34 Military Hospital (34MH); and 2c = Connaught Hospital. ABHR 

= alcohol-based hand rub; HH = hand hygiene. 

3.3. Hand Hygiene Actions in Relation to Five Opportunities 

Hand hygiene actions in relation to the five opportunities in each hospital are shown in Table 4.  

Table 4. Comparison of hand hygiene compliance, in relation to the five opportunities for a hand hygiene 

action, between June-August 2021 and February-April 2023 in two tertiary hospitals, Freetown, Sierra 

Leone 

Hospital and 

Type of HH 

Action  

June to August 2021 February to April 2023 Change in HH 

Compliance 

2023 v 2021 

P 

Value Opportunities  

for HH 

Action 

HH 

Actions  

Done 

Opportunities  

for HH 

Action 

HH 

Actions  

Done 

n n (%) n n (%) 

34MH         

Total 

opportunities: 

2072  838  (40) 4529 1446  (32) 
 

<0.001 

 Bef-pat 602  120  (20) 1189 140  (12) 
 

<0.001 

 Bef-aspet 285  89  (31) 265 25  (9) 
 

<0.001 
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 Aft-b.f. 315  237  (75) 760 507  (68) 
 

<0.001 

 Aft-pat 473 238  (50) 1537 593  (39) 
 

<0.001 

 Aft.p.surr. 397  154  (39) 778 181  (23) 
 

<0.001 

Not recorded - - - - - -   

         

Connaught 

Hospital 

        

Total 

opportunities: 

8389  4248  (51) 2677 1605  (60) 
 

<0.001 

 Bef-pat 2642  672  (25) 630 151  (24) 
 

0.45 

 Bef-aspet 754  261 (35) 84 61  (73) 
 

<0.001 

 Aft-b.f. 685  543 (79) 297 288  (97) 
 

<0.001 

 Aft-pat 2248  1539  (69) 1119 920 (82) 
 

<0.001 

 Aft.p.surr. 2050  1228  (60) 547 185 (34) 
 

<0.001 

Not recorded  10 5  (50) 0 0  (0)   

Footnotes: Observations made using the WHO Hand Hygiene Standard Observation Tool [7]. HH = hand 

hygiene; HH action  = alcohol-based hand rub or hand wash; Bef-pat = before a patient is touched; Bef-asept = 

before performing a clean or aseptic procedure; Aft-b.f. = after exposure to body fluids; Aft-pat = after touching 

a patient; Aft.p.surr. = after touching the surroundings of a patient; 34MH= 34 Military Hospital. Percentages are 

row percentages. P values represent comparisons of hand hygiene actions between each period carried out using 

chi square tests. 

In both hospitals, and as observed in 2021, the lowest hand hygiene compliance overall was 

before touching a patient or before conducting a clean/aseptic procedure, while the best hand hygiene 

compliance overall was after the risk of body fluid exposure. The two hospitals, however, differed 

significantly in performance. Hand hygiene compliance was significantly worse for all five 

opportunities in 34MH. In Connaught Hospital hand hygiene compliance was significantly better 

before an aseptic procedure, after bodily fluid exposure and after touching a patient. There was no 

significant difference before touching a patient, but a significant decrease after touching a patient’s 

surroundings compared with 2021. 

3.4. Hand Hygiene Actions in Relation to Hospital Departments/Wards 

Hand hygiene actions in relation to hospital departments/wards in each hospital are shown in 

Table 5.  

Table 5. Comparison of hand hygiene compliance, in relation to hospital departments, between June-

August 2021 and February-April 2023 in two tertiary hospitals in Freetown, Sierra Leone 

Hospital and 

Department/Ward  

June to August 2021 February to April 2023 Change in 

HH 

Complianc

e 2023 v 

2021 

P 

Valu

e 

Opportunitie

s for HH 

Action 

HH 

Actions  

Done 

Opportunitie

s  

for HH 

Action 

HH 

Actions 

Done 

n n (%) n n (%) 

         

34MH         

Total opportunities 2072  838  (40

) 

4529 144

6 

(32

) 

 

<0.00

1 

Medical ward 401  161  (40

) 

911 304 (33

) 

 

0.02 

Surgical ward 555  214  (39

) 

960 317 (33

) 

 

0.03 

Paediatric ward 78  42 (54

) 

764 239 (31

) 

 

<0.00

1 

Accident & Emergency 413  187  (45

) 

1118 331 (30

) 

 

<0.00

1 
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Obstetrics/Gynaecolog

y 

468  157  (34

) 

776 255 (33

) 

 

<0.00

1 

Not recorded 157 77 (49

) 

0 0 (0)   

         

Connaught Hospital         

Total opportunities 8389  424

8 

(51

) 

2677 160

5 

(60

) 

 

<0.00

1 

Medical ward 3088  142

7  

(46

) 

916 562 (61

) 

 

<0.00

1 

Surgical ward 2271 119

5 

(53

) 

1002 614 (61

) 

 

<0.00

1 

Paediatric ward 263 165 (63

) 

174 114 (66

) 

 

0.55 

Intensive care 536  279 (52

) 

129 90 (70

) 

 

<0.00

1 

Accident & Emergency 231 130 (56

) 

456 225 (49

) 

 

0.09 

Obstetrics/Gynaecolog

y 

31 11 (36

) 

- - -   

Not recorded 1969 104

1 

(53

) 

0 0 (0)   

Footnotes: Observations made using the WHO Hand Hygiene Standard Observation Tool [7]. HH = hand 

hygiene; HH action = alcohol-based hand rub or hand wash; 34MH= 34 Military hospital. Percentages are row 

percentages.  P values represent comparisons of hand hygiene actions between each period carried out using 

chi square tests. 34 Military Hospital did not have an Intensive care unit; Connaught Hospital did not have an 

Obstetrics/Gynaecology Department in 2023 

In 34MH, hand hygiene compliance significantly decreased in all departments/wards between 

2021 and 2023. In contrast, in Connaught Hospital hand hygiene compliance significantly increased 

in all departments/wards except for the Paediatric ward and Accident & Emergency in 2023 

compared with 2021. 

3.5. Hand Hygiene Actions in Relation to Type of Healthcare Worker 

Hand hygiene actions in relation to type of health worker in each hospital are shown in Table 6. 

In 34MH, there was a mixed picture when comparing 2023 with 2021, with hand hygiene compliance 

significantly improving in doctors but significantly decreasing in nurses and nursing assistants. In 

contrast, in Connaught Hospital there was a significant improvement in hand hygiene compliance in 

all health workers between 2021 and 2023. 

Doctors particularly showed a significant improvement in hand hygiene compliance between 

2021 and 2023 in both hospitals.  

Table 6. Comparison of hand hygiene compliance, in relation to different health care worker cadres, 

between June-August 2021 and February-April 2023 in two tertiary hospitals in Freetown, Sierra Leone 

Hospital and 

Department/Ward  

June to August 2021 February to April 2023 Change in 

HH 

Compliance 

2023 v 2021 

P 

Value Opportunities 

for HH Action 

HH 

Actions  

Done 

Opportunities 

for HH Action 

HH 

Actions  

Done 

n n (%) n n (%) 

         

34MH         

Total 

opportunities 

2072  838  (40) 4529 1446 (32) 
 

<0.001 

Doctor 347  131 (38) 911  

545 

(60) 
 

<0.001 
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Nurse 1582  664 (42) 2388  

627 

(26)  <0.001 

Nursing student 62  30 (48) 564  

154 

(27)  <0.001 

Laboratory 

technician 

81  13 (16) 666 120 (18) 
 

0.66 

Not recorded  - - - - - -   

         

Connaught 

Hospital 

      

 

 

Total 

opportunities 

8389  4248 (51) 2677 1605 (60) 
 

<0.001 

Doctor 1892  842 (45) 633  

340 

(54) 
 

<0.001 

Nurse 5112  2846 (56) 1413  

856  

(61) 
 

<0.001 

Nursing student 1032  486 (47) 389  

279 

(72) 
 

<0.001 

Laboratory 

technician 

351  72 (21) 242  

130  

(54) 
 

<0.001 

Not recorded 2 2 (100) 0 0 (0)   

Footnotes: Observations made using the WHO Hand Hygiene Standard Observation Tool [7]. HH = hand 

hygiene; HH action = alcohol-based hand rub or hand wash; 34MH= 34 Military Hospital. Percentages are row 

percentages. P values represent comparisons of hand hygiene actions between each period carried out using chi 

square tests. 

3.6. Use of Gloves in the Two Hospitals in 2023 

Use of gloves in 34MH and Connaught hospitals during the observation period February to 

April 2023 are shown in Table 7. During this time, gloves were observed to be used on 3156 occasions, 

1842 in 34MH and 1314 in Connaught hospital. In both hospitals, gloves were predominately used 

before patient contact (95% of occasions in 34MH and 98% of occasions in Connaught hospital). In 

34MH, gloves were used mainly in the Medical and Surgical departments as well as in Accident and 

Emergency while in Connaught Hospital they were mainly used in the Medical and Surgical 

departments. In both hospitals, nurses were the main users of gloves (nurses used gloves on 53% of 

occasions in 34MH and 45% of occasions in Connaught hospital). There was no data obtained on 

gloves during the observation sessions in 2021. 

Table 7: Use of gloves in the two tertiary hospitals in Freetown, Sierra Leone, between February-April 2023. 

Procedures, Hospital Departments and Health 

Workers 

34MH 

Use of Gloves 

Connaught Hospital 

Use of Gloves 

 n (%) n (%) 

Total use of gloves during the observation period 1842  1314  

     

     

Medical ward 382 (21) 490 (37) 

Surgical ward 430 (23) 526 (40) 

Paediatric ward 274 (15) 50 (4) 

Intensive care - - 63 (5) 

Accident & Emergency 426 (23) 185 (14) 

Obstetrics/Gynaecology 330 (18) - - 

     

Doctor 375 (20) 245 (19) 

Nurse 962 (53) 590 (45) 

Nursing student 211 (11) 226 (17) 

Laboratory technician 294 (16) 253 (19) 

Footnotes: 34MH= 34 Military Hospital. Percentages are column percentages 
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4. Discussion 

This assessment of the impact of the 2021 operational research study on hand hygiene 

compliance in two tertiary hospitals in Freetown, Sierra Leone, yielded some interesting findings. 

Overall, hand hygiene compliance when added together in the two hospitals decreased in 2023, both 

with the use of ABHR and hand wash actions. There were, however, striking differences between the 

two hospitals. 34MH showed an overall decrease in hand hygiene compliance, mainly due to poor 

hand washing actions rather than poor use of ABHR, while Connaught Hospital showed an overall 

increase in compliance with both ABHR and hand washing. Why the differences between the two 

hospitals? 

Dissemination activities, improved awareness and “on the job” trainings took place in each 

hospital, with more participation at 34MH compared with Connaught hospital. However, at the time 

of the study, 34MH was undergoing extensive reconstruction and this might have been responsible 

for the generally poor placement of hand hygiene reminders and job aids on the different hospital 

wards, the deficiencies in hand wash stations, the complete absence of running water or paper towels 

and interruptions of ABHR in the paediatric wards. In contrast, in Connaught Hospital there was 

much better placement of hand hygiene reminders and job aids, a four to eight times better 

distribution of hand wash stations and there was running tap water available on all wards. 

Supervision and IPC assessments were carried out twice as frequently at Connaught Hospital than 

at 34MH. Furthermore, IPC link personnel changed in 34MH during the two years, while in 

Connaught Hospital they mostly remained the same, there were at least two IPC focal points at 

Connaught Hospital compared with one at 34MH and there was a stronger hospital AMR committee 

established at Connaught hospital.  

There is good evidence that WHO’s five-point multimodal strategy of system and improved 

infrastructure, education and training of healthcare workers, evaluation and feedback, health facility 

hand hygiene reminders and a climate of safety in health institutions can lead to a large, quick and 

sustained improvement in hand hygiene compliance in hospital settings [21]. Solely addressing 

determinants such as improved knowledge, awareness and better supervision is not enough on its 

own to change hand hygiene behavior [22]. Hand hygiene reminders and job aids, sufficient 

handwash stations and the uninterrupted presence of running water and soap are all significantly 

associated with improved hand hygiene in African hospital settings [8,23–26]. These findings support 

our assumptions that workplace reminders and supportive hand hygiene infrastructure contributed 

to better practices at Connaught hospital. Paper towels are another well-established important 

contributor to hand hygiene [27], and if these had been available in both the Freetown hospitals, this 

might have led to better hand hygiene compliance in both.  

Similar to the 2021 study, we found that hand hygiene compliance was much better after contact 

or exposure to patients, their body fluids or their surroundings (self-protected opportunities) 

compared with before contact with a patient and before the performance of clean or aseptic 

procedures (patient protective opportunities). These findings are in line with previous reports from 

other African hospitals [10,11,28–31] and from two secondary hospitals in Sierra Leone [32], where 

healthcare workers more readily performed hand hygiene actions to self-protect rather than for 

patient protection. In busy wards with high patient workloads, hand hygiene compliance decreases 

significantly [33]. It may be that in these situations once healthcare workers have washed hands after 

touching a patient, they may feel it is unnecessary to repeat the procedure before seeing or touching 

the next patient. Another factor may be the use of gloves. We did not measure glove use in 2021. 

However, in 2023, gloves were used predominately before patient contact and especially in medical 

and surgical wards and by nurses more than any other type of healthcare worker. This may have led 

to a decrease in hand hygiene actions, especially before patient procedures. In Kenya, for example, 

the wearing of gloves often replaced hand hygiene actions, especially on surgical wards [34]. 

Hand hygiene compliance deteriorated in all hospital departments and wards at 34MH, with 

compliance being uniformly between 30-33%, while at Connaught Hospital there was an overall 

improvement in all departments with compliance in medicine, surgery, paediatrics and intensive care 

being above 60%. The difference between the two hospitals very likely reflects the far better 
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distribution of hand wash stations and hand wash infrastructure in the Connaught Hospital wards. 

While previous studies in African settings have shown little difference between departments and 

wards [28,30], a recent study in Eastern Ethiopia showed improvement in hand hygiene actions in 

medical and surgical wards over time [35], findings that are in line with what we found at Connaught 

Hospital  over the two-year period.  

In both hospitals in Freetown, it was encouraging to see an improvement in hand hygiene 

compliance in doctors. Medical doctors are less likely to practice good hand hygiene compared with 

other cadres of staff [36,37], and previous studies in African settings have consistently shown hand 

hygiene compliance in doctors to be low and generally inferior to nurses and other health care worker 

cadres [10,28,30,38,39]. The reasons for this improvement in doctors are unclear. They might have 

been related to the Covid-19 pandemic behavioral change or the involvement of medical doctors in 

the implementation of IPC programs in the hospitals might have been a contributing factor, all of 

these points deserving further investigation.  

The strengths of this study were the documentation of dissemination activities and actions taken 

following the 2021 research study, the large number of hand hygiene opportunities that were 

observed in both studies, the use of the same WHO hand hygiene observation tool in the two studies 

and the conduct and reporting of the study according to Strengthening the Reporting of 

Observational Studies in Epidemiology (STROBE) [40].  

However, there were a few limitations. Due to time constraints in 2023 we were not able to match 

the 10,000 hand hygiene opportunities that we observed in 2021, although we came close at just over 

7000. In 2023, we also carried out more observations in 34MH and fewer in Connaught Hospital 

compared with 2021. This was because hand hygiene observations started first in 34MH, due to poor 

results in 2021, and funding provisions meant that the study had to stop in both hospitals at the same 

time. We recorded the use of gloves in 2023 which we did not do in 2021, so quantitative comparisons 

on the use of gloves in the two periods were not possible. As stated previously, hand hygiene 

compliance decreases with increasing patient workload [33], and it would have been helpful to have 

measured this in the two hospitals and between the different hospital wards. Despite taking 

precautions in silent observation on hand hygiene practice, we cannot completely exclude the 

Hawthorne effect [41]. Finally, we focused these two studies in 2021 and 2023 on two tertiary 

hospitals and our findings may not be generalizable to other facilities in Sierra Leone. A previous 

study in secondary hospitals in the country showed lower levels of hand hygiene compliance [32].  

In spite of these limitations, there are three important implications and recommendations that 

come out of this study. First, it seems clear from our findings in Connaught Hospital that multimodal 

interventions (especially hand hygiene reminders, good handwash infrastructure, education, training 

and supervision) are crucial for improving hand hygiene compliance on the ground. Sierra Leone is 

a local producer of ABHR, placing the country in a very good position to take this important 

intervention forward. In 2019, bacterial antimicrobial resistance (AMR) was estimated to have been 

directly responsible for 1.3 million deaths, with the highest concentration in West Africa [42], and 

poor hand hygiene compliance is an important contributor to this. There is recent evidence to show 

that handwashing with soap significantly reduces the frequency of upper and lower respiratory tract 

infections [43], another good reason to promote this simple behavior. 

Second, despite Connaught Hospital having apparently sufficient handwash infrastructure, 

healthcare workers failed to practice hand hygiene actions in 40% of opportunities, so improvements 

are needed. We previously suggested new ways to improve hand hygiene actions such as use of 

“emojis” or “positive nudges”, interdepartmental competition, positive reinforcements and so on 

[14]. In Nigeria, the installation of voice reminders in hospital wards significantly improved hand 

hygiene compliance [44], and in Finland regular observations and feedback over a seven-year period 

in medical and surgical wards resulted in improved compliance amongst doctors and nurses [45]. 

These innovations could be added to the list. 

Third, while trying to improve hand hygiene practices in the two tertiary hospitals in the study, 

more needs to be done to expand the evidence base in Sierra Leone. Hand hygiene studies need to be 
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conducted in other healthcare facilities throughout the country, and more qualitative research needs 

to be done to understand the enablers and barriers to better hand hygiene practice. 

5. Conclusions 

Following an operational research study in 2021 on hand hygiene compliance in two tertiary 

hospitals, Freetown, Sierra Leone, which led to recommendations and actions for improvement, a 

follow-up study on hand hygiene practices using the same methodology was conducted in 2023. 

Between the two years, hand hygiene compliance significantly improved in Connaught Hospital 

possibly as a result of better performance on hand hygiene reminders and hand wash infrastructure 

and more frequent supervisions. Hand hygiene performance on reminders, infrastructure and 

supervisions was inferior at 34MH and, combined with extensive reconstruction of the hospital at the 

time of the study, might have led to a general decrease in hand hygiene compliance in that hospital. 

Recommendations for further improvement of hand hygiene compliance in Sierra Leone include the 

addition of innovative ways to encourage health care workers to wash their hands and continued 

research to build the evidence base in healthcare facilities throughout the country and at different 

levels of the healthcare system.        
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