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Summary

Background: The absence of appropriate knowledge of Ebola Virus Disease (EVD)
and infection prevention and control measures among healthcare workers can fuel EVD
Healthcare-associated Infections (HAIs). We conducted a rapid assessment on
knowledge and perceptions about EVD and IPC among healthcare workers working
outside the Ebola Treatment Unit (ETU) in Kassanda and Kampala districts during the
2022 EVD outbreak in Uganda.

Methods: We conducted a cross-sectional study using quantitative methods in two
outbreak districts of Kassanda and Kampala in Central Uganda. We interviewed 218
healthcare workers conveniently selected from 116 health facilities using a structured
guestionnaire in Central Uganda in November to December 2022. Variables considered
included: knowledge about EVD (symptoms, first symptoms, transmission), the
transmission of EVD Health-care Acquired Infections (HAIs), IPC concepts
(handwashing, environmental cleaning and disinfection, decontamination of medical
equipment and devices, waste segregation), and perceived barriers to implementing
IPC measures. A score >50% of responses correct was considered good knowledge.
Descriptive statistics including percentages were generated.

Results: Respondents were mainly females (76%) and worked in lower-level health
facilities (clinics, health centre II, and health centre 1) (64%). Half of the respondents
(51%) correctly identified the initial symptoms of EVD. The highest proportion attributed
EVD HAIs to non-use of PPE with 9% citing non-cleaning and disinfection of beds and
environmental surfaces. The majority (63%) felt sufficiently informed to suspect EVD
case. Most (79%) reported that they would isolate the case with 5% indicating that they
would call the alert number. Less than half correctly responded to questions on hand
hygiene (25%), environmental cleaning and disinfection (30%), decontamination and
sterilisation (44%), and waste segregation (17%). Overall, forty-four per cent (44%) of
respondents had good knowledge about EVD while 43% had good knowledge of IPC
concepts and measures.

Conclusion: Healthcare workers’ knowledge of EVD and IPC concepts and measures
was suboptimal. The findings were used to develop tailored training addressing
knowledge gaps, especially in recognising EVD suspects, notifying alerts, hand
hygiene, environmental cleaning and disinfection and waste segregation.
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Background

The health and safety of healthcare workers is an emerging global health priority as
health workers play a key role in maintaining resilient health systems(1). Healthcare
workers are potentially exposed to numerous harmful agents arising from risks they are
exposed to in their work setting(2). This includes highly infectious agents such as the
Ebola virus. Ebola virus often causes severe and lethal Ebola virus disease (EVD)
infections for which there is no known treatment(3). In the absence of appropriate
knowledge and implementation of Infection Prevention and Control (IPCs) measures,
health workers get infected through contact with blood and body fluids from
symptomatic EVD patients or bodies of deceased EVD patients (4).

Numerous healthcare worker EVD infections and deaths have been documented in
previous EVD outbreaks on the African continent. In the first EVD outbreak in the
Democratic Republic of Congo, 15 out of the 17 health workers at the hospital where
the index case was managed got infected while 11 died(5). In the 1995 Kikwit EVD
outbreak in the Democratic Republic of Congo, 25% of the cases were healthcare
workers with an attack rate of 9%(6). In the 2000 EVD outbreak in Uganda 31 out of the
425 EVD infections occurred among healthcare workers(7). In the 2007/2008
Bundibugyo Ebola virus outbreak recorded 14 out of 42 confirmed infections were
healthcare workers(8). In the 2013-2016 West Africa EVD outbreak, 2-38 % of cases in
the various outbreak locations were healthcare workers(4). In the EVD outbreak in
North Kivu and lIturi in 2018-2020, 160 health worker infections were recorded among
the 3481 cases(9). Health workers have a 21 to 32 times higher risk of getting EVD than
the general population(10).

Health worker EVD infections are often linked to a lack of clinical recognition of EVD
and incorrect implementation of appropriate IPC measures(4). Health worker exposures
often occur when health workers are exposed while providing general medical and
nursing care to unrecognised EVD patients(4,11). Only 11% of EVD health worker
infections are associated with exposure in the Ebola Treatment units further showing
that most infections occur before cases are recognised(12). Lack of recognition of Ebola
and incorrect implementation of IPC measures result from poor knowledge and
misconceptions of the disease and how to protect themselves(13).

Uganda registered growing numbers of health workers getting infected and Healthcare-
Associated Infections (HAIs) during the 2022 Sudan Ebola virus outbreak. By November
15t 2022, there were 18 health-care worker infections. This questioned the existing
knowledge of EVD among healthcare workers and how to protect themselves outside
the Ebola treatment unit. We conducted a rapid assessment to assess knowledge and
perceptions about EVD and IPC among healthcare workers working outside the Ebola
Treatment Unit (ETU) in Kassanda and Kampala districts to inform control and
prevention measures.
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Methods

We conducted a cross-sectional study using quantitative methods during an on-going
outbreak in two affected districts of Kassanda and Kampala in central Uganda from
November to December 2022. By November 2022, there were 46 confirmed EVD cases
in Kassanda and 18 confirmed EVD cases in Kampala.

The rapid assessment was conducted in 116 health facilities with no Ebola treatment
Unit in two outbreak districts (Kampala and Kassanda).

We estimated the sample size using the Kish .L formula(14) with the following
assumptions: proportion of health workers with knowledge on physical contact with body
fluids from an infected person would transmit the disease 19.7%(15), 95% level of
confidence, and a design effect of 2. After inflation of 10% non-response rate, the
calculated sample size was 534 to be interviewed. However, only 218 health workers
were at the facilities by the time of the assessment.

Due to the low staffing levels in Kassanda District, we selected all health facilities. In
Kampala we purposively sampled 87 facilities that were targeted in the Infection
Prevention and Control strengthening project supported by the Infectious Disease
Institute. This project aimed at strengthening implementation of IPC measures in
Kampala. At each healthy facility, health workers were conveniently selected based on
availability and consent at the time of the interview. No more than 10 health workers
were selected from each health facility

We used a standardized questionnaire developed in the Democratic Republic of Congo
(DRC) by the US CDC Centre of Disease Control and the World Health Organisation
during 2018-2020 North Kivu and Ituri EVD outbreak. It was adapted to the Ugandan
setting and approved by the National Infection Prevention Sub Pillar, Ministry of Health.
The questionnaire was designed in Kobocollect software. The questionnaire collected
data on knowledge about EVD (symptoms, first symptoms, transmission), transmission
of EVD Health-care Acquired Infections, IPC concepts (handwashing, environmental
cleaning and disinfection, decontamination of medical equipment and devices, waste
segregation), and perceived barriers to implementing IPC measures.

We downloaded data from KoboCollect in an Excel file and imported to STATA version
14 software for analysis. Descriptive statistics including means and percentages were
used to describe the knowledge and perceptions about EVD and IPC among healthcare
workers. We generated two composite variables on knowledge about EVD and
knowledge about IPC concepts and measures based on a score of responses. A score
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of >50% correct responses was considered good knowledge while a score of <50 was
considered poor knowledge.

This rapid assessment was in response to a public health emergency under the Ministry
of Health Outbreak Analytics Cell and was therefore determined to be non-research.
The Ministry of Health Uganda gave a directive to assess knowledge perceptions on
EVD and IPC in order to inform on-going interventions. The office of the Center for
Global Health, US Center for Disease Control and Prevention determined that this
activity was not human subject research and that its primary intent was for public health
practice or disease control.

Permission to conduct the assessment was also sought from the administrators of the
selected health facilities. We sought verbal informed consent and assent from the
respondents in an effort to prevent spread of EVD. They were all informed that their
participation was voluntary and their refusal would not attract any negative
consequences. Data which was collected did not contain individual personal identifiers
as a way of ensuring confidentiality.

Results

Characteristics of health care workers during a study to assess knowledge and
perceptions regarding ebola virus disease and infection prevention and control,
Uganda, November—-December 2022

A total of 218 health workers participated in the rapid assessment. Most of the
respondents were females (62%). Majority (64%) of respondents worked in lower level
health facilities including clinic (11%), health centre 1l (15%), and health centre Il (39%)
in comparison to higher level facilities that is general hospitals (4%), national referral
hospital (2%), and regional referral hospital (1%). Forty-four percent (44%) of
respondents worked in government owned health facilities, while the rest worked in
private not for profit health facilities (26%), and private for profit health facilities (30%).
Most respondents worked in health facilities located in urban areas (76%) in comparison
to health facilities located in rural areas (24%).

Knowledge and perceptions of ebola virus disease

Knowledge of symptoms of ebola virus disease

Half (56%) of the respondents rated their level knowledge as good, 32% as medium and
12% as low. Respondents listed all EVD symptoms, bruises (1%), red eyes (10%) and
anorexia (14%) were the least listed symptoms in comparison with dry mouth (30%),
muscle pain (40%), hiccups (40%), spontaneous abortion (40%), joint pain (45%),
intense fatigue (63%), difficulty in swallowing (70%), unexplained bleeding (76%), fever
(80%), rash (80%), diarrhoea (80%), headache (83%) and vomiting (85%). Half (51%)
respondents correctly identified the initial symptoms of ebola. Respondents also listed
diarrhoea, vomiting, unexplained bleeding or spontaneous abortions (Figure 1) which
are not the initial symptoms of ebola. A quarter of the respondents acknowledged that it
was difficult to differentiate EVD from other common ilinesses in the early stages. Forty-
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two (42%) reported difficulties in recognising ebola symptoms among children. Inability
to communicate EVD symptoms by children was the most cited (56%) reason for
difficulties in recognising ebola symptoms among children other reasons included
symptoms being less visible in children (30%), children being unlikely to be known
contacts (14%)
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Figure 1:Knowlegde on first symptoms of ebola virus disease among respondents in a
study to assess of knowledge and perceptions regarding ebola virus disease and
infection prevention and control among health care workers, Uganda, November—
December 2022

Knowledge on transmission of ebola virus disease

Respondents listed the following ways through which ebola virus disease was
transmitted: handling bushmeat (34%), physical contact with a person with ebola or their
body fluids (93%), contact with dead bush animals (39.5%), contact with sharp objects
or environment contaminated with body fluids of EVD patient (74%), sexual intercourse
(55%), touching the bodies of people who have died of ebola (63%), transmitted
because of the people who are paid to continue the spread of the disease (2%) and
transmitted by response workers (3%).

Ebola virus disease health-care associated infections

Health worker behaviours attributed to EVD HAIs included; no use of Personal
Protective Equipment (PPE) (43%) compared to non-sterilization of materials (20%),
inability to recognize EVD patients (17%), non-cleaning and disinfecting beds and
environmental surfaces (9%), bed sharing (4%), sharing food (1%), sharing a room (5%)
and sharing or using needles (1%). Most respondents (78%) felt that children had an
increased risk for getting EVD HAIs.

100%



Quarterly Epidemiological Bulletin: April-June, 2023
Volume 8 / Issue 2 /Article No. 8

%
2
]
x
g

&

&

Perceptions about management approach to handling a suspect

Majority (63%) of respondents felt sufficiently informed to suspect an EVD case. If they
received one on the ward respondents reported that they would do the following: isolate
the patient (79%), refer the patient to another health facility (18%), taking charge of the
patient (11%), call the alert number (5%), and request the patient to go to an ETU
(21%).

Overall level of knowledge about ebola virus disease

Overall, we found that 44% had good knowledge about EVD. The highest proportion of
respondents had good knowledge in community transmission of EVD infections (58%)

in comparison to EVD symptoms (54%) and transmission of EVD HAIs (19%) (Table 1)

Table 1: Level of knowledge regarding ebola virus disease among health care
workers, Uganda, November—-December 2022

Level of knowledge about EVD n %
Overall Knowledge on EVD (Total score =29)
<50% 122 56
>50% 96 44
EVD symptoms (Total score =17)
< 50% 100 46
> 50% 118 54
Transmission of community EVD infections (Total score= 5)
< 50% 92 42
> 50% 126 58
Transmission of EVD HAI (Total score=9)
< 50% 176 81
> 50% 42 19

Knowledge on infection prevention and control measures and concepts among
health care workers, Uganda, November-December

Less than half of respondents had knowledge in the various IPC concepts and
measures. (Table 2). A quarter (25%) of respondents correctly listed all the times health
workers should wash their hands (after providing patient care, before providing patient
care, after touching a patient’s things/surfaces surroundings, after coming into contact
with body fluids and before a patient procedure). Thirty respondents correctly identified
how to clean a body fluid spill on the floor by wiping organic material with towel/cloth;
cleaning surface with soap and water; disinfecting with 0.5 chlorine for 10 min; rinse
with water. Thirty-four (34%) of respondents cited using washing with 0.5% chlorine or
soap without cleaning. Respondents incorrectly said they sterilized their medical
equipment using chlorine (86%), water and soap (54%), boiling water (33%), simple
water (16%) and firewood (11%).
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Table 2: Knowledge on infection prevention and control measures and concepts
among health care workers, Uganda, November—December
IPC measures and concepts(N=218) n %
Hand washing
Please list all the times when a healthcare worker should wash their

hands?
Correct response 54 25
Incorrect response 164 75

Environmental Cleaning and disinfection
Can you explain how to clean a body fluid spill on the floor?

Correct 66 30
Incorrect 152 70
Decontamination and sterilization of medical equipment and

devices

How do you sterilize your medical instruments/equipment?

Correct 96 44
Incorrect 122 66

Waste segregation

list all the groups you segregate your waste

Correct 181 83
Incorrect 37 17

Overall level of knowledge about infection prevention and control concepts and
measures

Overall, we found that less than half (43%) had good knowledge about IPC measures
and concepts. The highest proportion respondents had good knowledge in waste
segregation (75%) in comparison to decontamination and sterilization of medical
equipment and devices (44%), hand washing (46%) and environmental cleaning and
disinfection (30%). (Table 4)

Table 4: Level of knowledge about infection prevention and control measures and
concepts among health care workers, Uganda, November-December

Level of knowledge about Infection Prevention and Control n %
measures and concepts
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Overall knowledge on infection prevention and control (Total score

=13)
< 50% 124 57
> 50% 94 43
Hand washing (Total score =6)
<50% 118 54
> 50% 100 46
Environmental cleaning and disinfection (Total score= 1)
< 50% 152 70
> 50% 66 30

Decontamination and sterilization of medical equipment and
devices (Total score=1)

< 50% 122 66
> 50% 96 44
Waste segregation (Total score=5)

<50% 55 25
> 50% 163 75

Perceived barriers to implementing appropriate infection prevention and control
measures

Barriers to implementing IPC measures included: lack of regular training (53%),
insufficient IPC materials (46%), lack of regular supervision (24%), patients don't like
IPC practices or feel threatened by the community or patients for applying IPC
measures (20%), not understanding the different IPC protocols (12%), not enough IPC
staff (12%), no financial reward for extra work (10%), afraid to be infected with Ebola
(8%), and lack utilities (electricity, water) (6%).

Discussion

Our findings indicate gaps in the level of knowledge about EVD including inability to
identify initial EVD symptoms, transmission of EVD health care associated infections,
and ability to manage suspected EVD cases. Furthermore, respondents indicated
misconceptions in key IPC concepts with only a few respondents able to correctly
respond. There were several perceived barriers to implementing including lack of
regular training, insufficient IPC materials, lack of regular supervision, and fear of
negative attitude from patients or community.

Similar to previous studies conducted in Uganda Nigeria and Ethiopia our study
indicated low levels of knowledge of EVD(15-17). Although healthcare workers were
knowledgeable in EVD symptoms, most could not correctly cite the initial presenting
symptoms. These may lead to delayed recognition and misclassification of cases.
Vomiting, diarrhoea, and bleeding were commonly cited yet these typically occur 4-5
days after the initial onset of symptoms(18). This may contribute to delayed isolation
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increasing the likelihood of transmission. Only 5% reported that they would call the alert
number. This could cause delays in notification and isolation of cases. Most health
facilities at lower levels(Clinics and Health Centre II) in Uganda do not have isolation
capacities(15). In such settings failure to recognise and report suspected EVD cases
may fuel EVD HAlISs.

We noted knowledge gaps on how Healthcare Associated EVD Infections occurred
despite being knowledgeable in community transmission of EVD. Most health-care
workers attributed EVD HAIs to non-use of PPE. Although this is critical it may not be
enough to prevent these infections. Other IPC measures that most respondents did not
cite are essential. Previous studies have indicated that the EVD virus can survive on
environmental surfaces for 7-10 days highlighting the need for other behaviours such as
cleaning disinfecting beds and environmental surfaces(19,20).

We noted knowledge gaps on IPC measures and misconceptions about key IPC
concepts. Failure to identify all the critical times health care workers should wash their
hands could lead to poor hand washing practices reducing the effectiveness of
handwashing in protecting healthcare workers(21). Similarly failure to clean surfaces
prior to disinfection may reduce the overall effectiveness of disinfectants used(22). We
noted misconceptions about the differences between cleaning, disinfection and
sterilisation. This may hinder appropriate application of these while implementing IPC
measures(23).

Our findings highlighted several perceived barriers to implementing IPC measures. Like
in other low resource settings, respondents highlighted insufficient IPC materials
especially in emergency settings(24). Similar to a previous study conducted in Uganda,
we found that patient perceptions about IPC measures especially PPE hindered
healthcare workers from implementing IPC practices(25).

Limitations

Our findings should be interpreted with the following limitations. We were unable to
achieve the desired sample size due to the low staffing levels in the health facilities and
the fact was conducted at the peak of the outbreak. This may reduce the generalisability
of our findings. However, the findings were targeted in inform interventions in the
response area.

Conclusion

In conclusion, health care workers had inadequate knowledge on EVD and IPC
measures. There is a need for tailored trainings to address knowledge gaps especially
in recognising EVD suspects, notifying alerts, hand hygiene, environmental cleaning
and disinfection and waste segregation.
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