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Background: Healthcare-associated infections are a global health problem and are more prevalent in developing countries such as 
Ethiopia, but there is a paucity of research on the infection prevention practices of cleaning staff. Therefore, this study aimed to assess 
infection prevention and control practices and associated factors among cleaners working in healthcare facilities in Gondar City, 
Ethiopia.
Methodology: A cross-sectional survey was conducted among healthcare cleaning staff from May to June 2022. A total of 428 
cleaners took part in the survey. Data were collected using a semi-structured interviewer-administered questionnaire. The data were 
entered into EpiData version 4.6 and analyzed using Stata version 14 software. A multivariable binary logistic regression analysis 
was used to ascertain the significance of associations at <0.05 p-value and the adjusted odds ratio (AOR) with a 95% confidence 
interval (CI).
Results: Among the 390 study participants included, 294 (75.1%) were female. Of the surveyed participants, 186 (47.7%) had good 
knowledge of infection prevention and control practices. This study revealed that out of the 390 healthcare cleaners, 204 (52.3%) had 
good infection prevention and control practices with 52.3% [95% CI (47.2, 56.4)]. Good knowledge of infection prevention and 
control [AOR: 1.56, 95% CI (1.03, 2.37)] and the availability of infection prevention and control guidelines in the workplace [AOR: 
1.54, 95% CI (1.01, 2.33)] were significant factors associated with infection prevention and control practice.
Conclusion: The present study found that almost half of the healthcare cleaners had poor IPC practices. The finding underlines the 
importance of good IPC knowledge and the accessibility of IPC guidelines to improve IPC practices among healthcare cleaning staff. 
The findings of this study also highlight that behavioral change interventions and paying attention, particularly to nonclinical staff such 
as cleaners in health care settings, are critical to reducing infection in health care settings.
Keywords: healthcare-associated infection, infection prevention, healthcare cleaners, Ethiopia

Introduction
Infection prevention and control (IPC) refers to the measures, practices, protocols, and procedures that can prevent and 
control the risk of infection and the transmission of micro-organisms in healthcare settings.1 Infection prevention and 
control is a central component of safe and high-quality service delivery at the facility level.2 Evidence-based best 
practices for infection prevention and control guide healthcare providers to ensure safe, high-quality care for patients, 
visitors, healthcare workers, and the healthcare environment.3 When infection prevention and control measures are 
poorly implemented, the risk of acquiring infections through exposure to blood, body fluids, or contaminated materials in 
healthcare settings is substantial4 and has several consequences.5
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Healthcare-associated infections (HCAIs) are infections that occur when a person becomes infected with a pathogen 
while receiving care in a healthcare setting and are the most common adverse events in global healthcare systems. They 
are a major cause of preventable diseases, deaths, and increase health costs.6 Many HCAIs are caused by micro- 
organisms present on the patient’s body (resident flora) or from transient sources such as healthcare workers’ hands, 
contaminated equipment, or the environment.7 The spread of these organisms usually results from breaches of core 
components of IPC measures, such as hand hygiene, disinfection and sterilization of instruments, and use of Personal 
Protective Equipment (PPE), safe disposal of wastes, sharps, and handling soiled linen as well as personal health and 
safety education, immunization programs, and post-exposure prophylaxis.8–11 The use of effective and low-cost IPC 
measures possibly reduces the burden of HCAIs by at least 30%.12 Despite the availability of these low-cost IPC 
strategies, compliance with standard IPC practices remains very low, especially in low- and middle-income countries.13

Globally, HCAIs affect hundreds of millions of people each year.2,14 Over 90% of these infections occur in resource- 
limited countries, mostly in Africa, where infections are more prevalent and adherence to standard precautions can be 
poor.15 In addition, 15% of healthcare wastes are considered hazardous,16 which subsequently results in adverse 
healthcare outcomes such as prolonged hospital stays, long-term disability, increased antimicrobial resistance, massive 
additional financial burden on healthcare systems, high costs to patients and their families, and unnecessary deaths.2,14,17

Coronavirus disease 2019 (COVID-19) has presented itself as a global pandemic in a short period, resulting in a rapid 
shift in the curve of infected patients, increasing mortality rates, a huge global economic burden, and a widespread 
mobilization of medical resources around the world.18 COVID is associated with diseases of varying severity.18,19 The 
most common modes of spread of the disease are coughing, sneezing, inhalation of droplets, and contact with the mucous 
membranes of the mouth, nose, and eyes.18 The Viral load is higher and persists longer in patients with severe COVID. 
Healthcare workers, including cleaning staff, who came into contact with infected patients rapidly became infected with 
COVID-19.20 Vaccines have been the foremost factor in the fight against viral diseases. However, vaccine hesitancy has 
been a global challenge. Reasons for vaccine hesitancy around the world range from religious concerns to associations 
with adverse health effects.21 Many patients experience prolonged symptoms after COVID-19 infection, which can affect 
their quality of life (QOL).22

Identifying risk groups and sources of infection, understanding the routes of transmission, and educating patients and 
staff in healthcare facilities are important in preventing HCAIs.23,24 Cleaners are the non-medical staff responsible for 
cleaning wards, sorting and washing linen, and disposing of waste.25 Cleaners play a critical role in IPC because they 
work in areas where they are in close contact with both patients and medical waste.26,27 The high burden of HCAIs is due 
to a lack of IPC measures, which have been neglected due to limited resources, poor sanitation, and hygiene practices.28 

There is a paucity of research investigating the extent and factors influencing the practice of IPC among healthcare 
cleaners, particularly in developing countries like Ethiopia. A study conducted in South Asia found that out of 100 
cleaners, only 68% had benefited from infection prevention and control training.29 A study conducted in Tanzania 
showed that the majority of cleaners (93.3%) had not received any training on infection prevention and occupational risk 
reduction. Due to a lack of knowledge from training, (31.9%) of cleaners improperly disposed of waste, and (7.2%) 
suffered needlestick injuries from needles hidden in bed linen.30

Cleaners work in areas where the transmission of infection occurs handily.31 Thus, cleaners are involved in major 
activities that predispose them to infections,32 and most people in jobs are often untrained, unmotivated, underpaid, and 
undervalued by other stakeholders in healthcare facilities.33 It is reported that IPC adherence is closely linked with 
support from management.34,35 To achieve a sustainable reduction in HCAIs and needlestick injuries, these marginalized 
workers and their contributions must be fully recognized.32 However, various multifaceted factors play a great role in 
achieving the goal of IPC, like level of education, knowledge of IPC, attitude towards IPC, availability of PPE and 
materials, human power, training towards IPC, policy, and guidelines, and essential environmental health 
conditions.2,36,37

It is impossible to improve the IPC of cleaners and thereby reduce HCAIs without adequate attention and assessment 
of the current IPC practices of cleaners. In addition, there has been no research among healthcare cleaners in Ethiopia to 
assess the factors that influence the practice of IPC. The assessment of factors influencing IPC practices among cleaners 
is crucial for developing successful strategies for implementing infection prevention programs and interventions. 
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Therefore, this study was conducted to assess infection prevention and control practices and associated factors among 
healthcare cleaners in Gondar City, northwestern Ethiopia.

Materials and Methods
Study Design, Period, and Setting
An institution-based cross-sectional study was conducted from May to June 2022. The study was conducted in public and 
private health facilities in Gondar City. Gondar City is located in northwestern Ethiopia, at a distance of 740 kilometers 
from Addis Ababa, the capital of Ethiopia. The city has 12 sub-city administrations with a population of over 300,000. In 
the city, there are 8 public health centers, 47 private health institutions, and one public comprehensive specialized 
hospital. These health facilities provide preventive, curative, inpatient, and outpatient services, treatment of common 
psychiatric disorders, dental services, and other services to 15,000–25,000 people in rural areas and 40,000 people in 
urban areas.38

Study Participants
All cleaners working in public and private healthcare in Gondar City were the source population, whereas the study 
population consisted of all cleaners who worked in all healthcare in Gondar City during the study period.

Eligibility Criteria
Participants with at least one year of experience and who were available throughout the data collection period were 
eligible for the study, while those who had a critical illness or were known to be pregnant, on maternity leave, or on 
sabbatical leave were excluded from the study.

Sample Size Determination and Sampling Procedure
The sample size for this study is determined by using the single population proportion formula,39 considering 50% 
proportion of the cleaners have good infection prevention and control practices, since there is no previous related study 
with and 95% confidence interval and 5% margin of error. By using single proportion formula: n ¼ Zα=2ð Þ

2 p 1� pð Þ½ �

d2 

Where: n = initial sample size, Z = 1.96, the corresponding Z-score for the 95% CI, Proportion (P)= 50%, d = Margin of 

error = 5%, then n ¼ 1:96ð Þ
2 0:5 1� 0:5ð Þ½ �

0:052 ¼ 384. After considering the 10% non-response rate the final sample size was 
422. However, due to the small number of healthcare cleaners working in Gondar City, all healthcare cleaners were 
surveyed using a random sampling technique. During the study period, about 428 health cleaners were working in all 
healthcare facilities of Gondar City.

Data Collection Tools and Procedures
Data were collected using a semi-structured interviewer-administered questionnaire. The questionnaire was developed 
after reviewing relevant literature and adapting the contents to fit the context of healthcare cleaners.25,40–42 The 
questionnaire was divided into four domains, including socio-demographic, behavioral, and organizational factors, as 
well as the knowledge and practices of healthcare cleaners regarding IPC. The questionnaire was originally drafted in 
English and then translated into Amharic, the local language of the study area, by the authors and language experts to 
ensure that respondents could understand the questionnaire.

The sociodemographic domain of the questionnaire included variables such as age, sex, educational status, marital 
status, monthly salary, work experience, work unit/room, and hours worked per day. The behavioral and organizational 
domain of the questionnaire included characteristics such as substance use (alcohol drinking, cigarette smoking, and khat 
chewing), training regarding IPC, presence of an IPC committee, health and safety supervision, availability of IPC 
guidelines in the working unit/room, availability of medical examination, availability of soap and hand rub alcohol, 
availability of PPE, and availability of the HBV vaccine.

The third domain of the questionnaire contained questions about knowledge of IPC. In this section, the healthcare 
cleaner’s knowledge of IPC was assessed using 12-item questions. The questions focused on knowledge of hand 
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hygiene, post-exposure prophylaxis, principles of cleaning, and the use of PPE/D. Each question was followed by two 
possible answers (ie, yes or no). The knowledge score was then calculated and dichotomized from the total score into 
good knowledge of IPC for ≥70% of correct responses and poor knowledge of IPC for <70% of correct responses. 
The fourth domain of the questionnaire included IPC practice. The IPC practice of healthcare cleaners was assessed 
for the components of IPC interventions using 10-item questions to determine what they do to prevent and control 
infection. These included maintaining hand hygiene, wearing PPE/D, disposing of waste safely, receiving hepatitis 
vaccinations, using the IPC guideline in the workplace, preparing disinfectant solutions within the guidelines, and 
tendency to report exposure to blood and other body fluids. Each question had two possible answers, yes or no. For 
analysis, a scoring system was used in which the respondent’s “yes” or “no” answers to the questions were assigned 
“1” or “0” points respectively. The cleaners’ IPC practice score was then calculated and dichotomized from the total 
score into good IPC practice for ≥70% correct responses and poor IPC practice for <70% correct responses. The 
questionnaire used in the current study has shown validity and reliability in previous studies conducted in the 
country.2,43

Variables of the Study and Measurement
Infection prevention and control (IPC) practice: this is the outcome variable of the study, and the IPC practice of 
healthcare cleaners was assessed for the components of IPC measures such as maintaining hand hygiene, use of PPE/D, 
hepatitis immunization, safe disposal of waste, instrument decontamination and disinfection practices, changing work 
clothes after work, preparation of disinfectant solutions within the guidelines, and workplace injury reporting. There were 
ten IPC practice questions with “yes” or “no” options. Cleaners who scored 70% or more correct responses from the total 
score of IPC practice questions were considered to have good practice of IPC, and poor practice of IPC for <70% correct 
responses.40,41

Independent variables: sociodemographic factors (age, sex, marital status, working experience, etc.), behavioral and 
organizational factors (substance use, training of IPC, Presence of IPC committee, health and safety supervision, 
availability of soap and hand rub alcohol, availability of PPE, etc.), and knowledge of IPC.

Knowledge of IPC: healthcare cleaners who scored 70% or higher on a total number of twelve knowledge-related 
questions about IPC were considered to have good knowledge of IPC, and cleaners who scored less than 70% correct 
responses were considered to have poor knowledge of IPC.40

Healthcare cleaners: ward attendants (those responsible for cleaning the interior wards) or grounds laborers (those 
responsible for cleaning the exterior grounds).44

Training on IPC: training provided by management to cleaners in the last 12 months on key components of IPC 
interventions such as hand hygiene, use of appropriate PPE, post-exposure prophylaxis (PEP), safe use of cleaning 
chemicals, instrument decontamination, and disinfection, healthcare waste management, safe disposal of waste, sharps 
and handling of soiled laundry.45

Data Quality Assurance
We recruited four final-year Environmental and Occupational Health and Safety students for data collection and one 
environmental health lecturer as supervisor. Two days of training were offered for data collectors and supervisors on topics 
related to research objectives, clarity of questions, the confidentiality of information, and consent in the study. The training was 
given in lecture and discussion ways. The questionnaires were pretested one week before the actual data collection period on 
21 samples that were not included in the final analysis and the relevant modifications were made before the actual data 
collection was conducted. Problems encountered during the data collection process were resolved through on-The-spot 
discussions with the principal investigator, supervisor, and data collectors. The investigators double-checked the completeness 
and accuracy of all completed questionnaires daily.

Data Management and Statistical Analysis
The collected data were checked for completeness, entered into EpiData version 4.6, and exported to Stata version 14 
software for analysis. Frequency distributions, percentages, means, and standard deviations were used for the description 
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of the results. The multicollinearity assumption was checked using the variance inflation factor (VIF) and found to be 
acceptable (all variables had VIF <5 values). The reliability of the questionnaire was tested using Cronbach’s alpha (α). 
Accordingly, Cronbach’s alpha (α) value for the IPC practice was 0.78. Thus, Cronbach’s alpha (α) value for the IPC 
knowledge was 0.75. As a result, the internal consistency of the questionnaire in reproducing what had previously been 
measured using the instrument was considered acceptable, since Cronbach alpha values of 0.70 or higher indicate 
acceptable internal consistency.46 Cross-tabulation was employed to analyze the relationship between groups. Using 
binary logistic regression analysis, we fitted each predictor variable separately into a bivariate logistic regression model 
to explore associations with the dependent variable (IPC practice). Explanatory variables with p-values < 0.2 in the 
bivariate analysis were exported to the multivariable logistic regression model using the backward conditional variable 
selection method to control for the potential effects of confounders. The adjusted odds ratio (AOR) with 95% confidence 
intervals (CIs) and a p-value < 0.05 were applied to establish the significance of associations in the multivariable logistic 
regression model. The Hosmer and Lemeshow goodness-of-fit test was used to check the model fitness (P>0.05).

Results
Socio-Demographic Characteristics of Study Participants
A total of 390 cleaners participated in this study, giving a response rate of 91.12%. Regarding healthcare facilities, about 
two-thirds (66.9%) of cleaners worked in the hospital. Most of those surveyed, 294 (75.1%), were female. More than 
half, 199 (51.1%) of the participants were in the age group between 20 and 29 years old. The mean (±SD) age of the 
participants was 31.45 (±7.64) years. The majority of respondents, 222 (56.9%) were married. Regarding educational 
status, 183 (46.9%) of the cleaners had completed secondary school, 179 (45.9) had attended the primary level of 
education, and 28 (7.2%) could not read and write. The mean work experience (±SD) of the cleaners was 4.78 (±2.85). 
Regarding their working units, 178 (45.6%), 88 (22.6%), 69 (17.7%), and 55 (14.1%) were cleaning wards, laboratory, 
emergency, and OPD rooms respectively. Out of the total participants, 266 (68.2%) had less than 5 years of cleaning 
experience, and the majority 327 (83.8%) of the participants spent 8 or fewer hours at work daily (Table 1).

Table 1 Socio-Demographic Characteristics of Cleaners Working in Healthcare 
Facilities in Gondar City, Northwest Ethiopia, 2022 (N=390)

Variables Categories Frequency Percentage (%)

Types of healthcare facility Hospital 261 66.9

Health center 129 33.1

Sex Female 294 75.4

Male 96 24.6

Age 20–29 199 51.1

30–39 123 31.5

≥40 68 17.4

Marital status Married 222 56.9

Single 118 30.3

Other* 50 12.8

Educational status Cannot read and write 28 7.2

Primary school 179 45.9

Secondary school and above 183 46.9

(Continued)
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Behavioral and Organizational Factors
Of the study participants, only 85 (21.80%) reported having an alcohol drinking habit. Whereas, 12 (3.1%) of the respondents 
had cigarette smokers, and eight (2.1%) of them described they were chewing khat. The majority, 205 (52.6%) of cleaners had 
taken IPC training in the last 12 months and only 45 (11.5%) of them participated in the IPC committee. Of the total study 
participants 247 (63.3%) of them indicated that they have regular supervision in their workplace. Nearly half, 191 (49.0%) of 
cleaners reported that IPC guidelines were available in their working room/department. The majority, 294 (75.4%) of cleaners 
stated there was adequate soap and hand rub alcohol in the working environment and above three-fourths (75.6%) of 
respondents answered there is also adequate PPE in the workplace (Table 2).

Table 1 (Continued). 

Variables Categories Frequency Percentage (%)

Monthly salary (ETB) 700–1000 25 6.4

1001–1500 145 37.2

>1500 220 56.4

Work experience <5 years 266 68.2

≥5 years 124 31.8

Working unit/room OPD 55 14.1

Ward 178 45.6

Laboratory 88 22.6

Emergency 69 17.7

Working hours per day ≤8hrs 327 83.8

>8hrs 63 16.2

Abbreviations: *, divorced, widowed; OPD, outpatient department; ETB, Ethiopian Birr (1$USD = 54.35 ETB 
currency).

Table 2 Behavioral and Organizational Characteristics of Cleaners Working in Healthcare Facilities of 
Gondar City, Northwest Ethiopia, 2022 (N=390)

Variables Category Frequency Percentage (%)

Drinking alcohol Yes 85 21.8

No 305 78.2

Cigarette smoking Yes 12 3.1

No 378 96.9

Khat chewing Yes 8 2.1

No 382 97.9

Had taken training on IPC? Yes 205 52.6

No 185 47.4

Presence of IPC committee Yes 123 31.5

No 267 68.5

(Continued)
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Knowledge About Infection Prevention and Control
Overall, 186 (47.7%) of the cleaners reported good knowledge of IPC, whereas 204 (52.3%) of the respondents reported 
poor knowledge of IPC. Among the respondents, 274 (70.3%) of them heard about IPC principles. Among cleaners, 277 
(71%) of them know the proper healthcare waste segregation system. Among the respondents, 305 (78.2%), 299 (76.7%), 
and 307 (78.7%) knew that disinfection, wearing PPE/D, and washing hands with soap or alcohol-based antiseptics 
prevent transmission of healthcare-acquired infections, respectively. Of the respondents, 246 (63.1%) knew the procedure 
of hand washing practice and about 312 (80%) respondents knew when to perform handwashing or critical times for 
washing their hands. Among 390 cleaners, only 149 (38.2%) of them knew safety boxes should be ¾ filled before closing 
and sealing, and merely half (51%) of cleaners knew how to prepare a 0.5% chlorine solution. The mean (±SD) score of 
the knowledge questions was 6.9 (±1.8) (Table 3).

Table 2 (Continued). 

Variables Category Frequency Percentage (%)

Participation in IPC committee Yes 45 11.5

No 78 20.0

Health and safety supervision Yes 247 63.3

No 143 36.7

Availability of IPC guidelines in the working room/department Yes 191 49.0

No 199 51.0

Availability of periodic medical examination Yes 255 65.4

No 135 34.6

Availability of soap and hand rub alcohol Yes 294 75.4

No 96 24.6

Availability of personal protective equipment (PPE) Yes 295 75.6

No 95 24.4

Availability of the HBV vaccine in the healthcare facility Yes 161 41.3

No 229 58.7

Table 3 Knowledge About Infection Prevention and Control Among Cleaners Working in Healthcare Facilities in Gondar City, 
Northwest Ethiopia, 2022 (N=390)

Knowledge of Infection Prevention and Control Category Frequency Percentage (%)

Do you hear about IPC principles? Yes 274 70.3

No 116 29.7

Do you know the proper healthcare waste segregation system? Yes 277 71

No 113 29

Do you know the precautions for the safe disposal of healthcare waste? Yes 256 65.6

No 134 34.4

(Continued)
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Infection Prevention and Control Practice
In this study, the overall good IPC practice was found to be 52.3% [95% CI (47.2, 56.4)]. Among the study participants, 
286 (73.3%) of them wash their hands with antiseptics/soap after handling medical wastes, and half (50%) of them use 
PPE to prevent the risk of transmission of healthcare-acquired infections. More than half, 203 (52.0%) of participants 
used sodium hypochlorite (Berekina) to clean the workplace. Of the total respondents, 164 (42.0%) of them used 
available IPC guidelines to minimize HCAIs. The majority, 325 (83.3%) of cleaners, reported a workplace injury or 
accidental exposure to blood and bodily fluids (Table 4).

Table 3 (Continued). 

Knowledge of Infection Prevention and Control Category Frequency Percentage (%)

Do you know disinfection prevents healthcare-acquired infections? Yes 305 78.2

No 85 21.8

Do you know wearing PPE (mask, glove, and so on) minimize healthcare-acquired infections? Yes 299 76.7

No 91 23.3

Do you know nosocomial infections can be transmitted through blood and body fluid 

contamination?

Yes 293 75.1

No 97 24.9

Do you know the procedure of hand washing correctly? Yes 246 63.1

No 144 36.9

Do you know washing hands with soap or alcohol-based antiseptic prevents healthcare-acquired 

infections?

Yes 307 78.7

No 83 21.3

Do you know when to perform handwashing? Yes 312 80

No 78 20

Do you know the use of an alcohol-based antiseptic for hand hygiene is as effective as soap and 
water if hands are not visibly dirty?

Yes 268 68.7

No 122 31.3

Do you know the safety box should be closed/sealed when three-quarters are filled? Yes 149 38.2

No 241 61.8

Do you know how to prepare 0.5 chlorine solution? Yes 199 51.0

No 191 49.0

Overall knowledge of IPC Good 186 47.7

Poor 204 52.3

Table 4 Infection Prevention and Control Practice of Healthcare Cleaners Among Cleaners Working in Healthcare Facilities in 
Gondar City, Northwest Ethiopia, 2022 (N=390)

Practice of Infection Prevention and Control Category Frequency Percentage (%)

Do you wash your hands with antiseptics/soap after handling medical waste? Yes 286 73.3

No 104 26.7

Do you dry your hands properly to prevent recontamination? Yes 169 43.3

No 221 56.7

(Continued)
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Factors Associated with Infection Prevention and Control Practice
In the bivariable binary logistic regression analysis, sex, service years, availability of personal protective equipment 
(PPE) at the workplace, presence of the IPC committee, availability of IPC guidelines in the working room/department, 
and knowledge of IPC were significant factors associated with IPC practice (p-value <0.2). However, after controlling for 
confounding variables in the final model (multivariable binary logistic regression analysis), only knowledge of IPC and 
availability of IPC guidelines in the working department have been identified as independent predictors of IPC practices 
(p-value <0.05) among cleaners working in healthcare facilities.

Multivariable logistic regression analysis revealed that cleaners who had good knowledge of IPC were 1.56 times 
more likely to have good IPC practices than those who had poor knowledge of IPC [AOR = 1.56, 95% CI (1.03–2.37)]. 
In addition, the availability of IPC guidelines in the working departments was 1.54 times more likely to enhance the IPC 
practices of the cleaners [AOR = 1.54, 95% CI (1.01–2.33)] (Table 5).

Discussion
Globally, healthcare-associated infections remain a major cause of patient morbidity and mortality. The main source of 
healthcare-acquired pathogens can be attributed to cross-infection via the hands of healthcare personnel, who have 
become contaminated through direct contact with the patient or indirectly by touching contaminated environmental 
surfaces. Infection prevention practice is fundamental to quality of care and essential to protecting healthcare cleaners, 
healthcare workers, patients, and communities from tremendous infectious diseases. Healthcare institution cleaning has 
been shown to impact rates of HCAIs and good environmental hygiene is critical to quality care, yet those tasked with the 

Table 4 (Continued). 

Practice of Infection Prevention and Control Category Frequency Percentage (%)

Do you keep your nails short, clean, and polish-free? Yes 156 40.0

No 234 60.0

Do you wear PPE/D available at the workplace to prevent the risk of acquiring infection? Yes 195 50.0

No 195 50.0

Do you change working cloth after work? Yes 151 38.7

No 239 61.3

Do you apply disinfectants like sodium hypochlorite (Berekina) to clean working rooms? Yes 203 52.0

No 187 48.0

Did you mix dry and liquid healthcare wastes? Yes 151 38.7

No 239 61.3

Have you received vaccines (HBV) to prevent healthcare-acquired infections? Yes 156 40.0

No 234 60.0

Do you use available IPC guidelines/manuals at the workplace to minimize healthcare transmitting 
infection?

Yes 164 42.0

No 226 58.0

Do you report the injury or accidental exposure to blood and bodily fluids to the concerned 

body?

Yes 174 44.6

No 216 55.4

Overall IPC practice Good 204 52.3

Poor 186 47.7
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role of ensuring a safe and clean environment often go unrecognized as members of the healthcare workforce.47 

Understanding the magnitude and investigating the determinants of IPC practice plays a paramount role in establishing 
effective prevention and control strategies for this neglected frontline healthcare workforce. Therefore, this study 
attempted to assess infection prevention and control practice and its associated factors among cleaners working in 
healthcare facilities in Gondar City, Northwest Ethiopia.

This study revealed that out of the 390 healthcare cleaners, 204 (52.3%) of them had good IPC practice 52.3% [95% 
CI (47.2, 56.4)]. Our finding was higher compared to a study in Addis Ababa with good safety precaution practice of 
35.7%.42 The difference could be due to the measurement tool used. In this study, we used 70% as a cut-off point out of 
ten (10) questions, while studies conducted in Addis Ababa used 75% as a cut-off point out of fourteen (14) questions. 
However, our finding was lower than a study conducted in South Africa, which showed that over 57% of cleaners 

Table 5 Logistic Regression Analysis of Factors Associated with Infection Prevention and Control Practice Among Cleaners Working 
in Healthcare Facilities in Gondar City, Ethiopia, 2022 (N=390)

Variables IPC Practice COR with 95% CI AOR with 95% CI P-value

Good 
(n=204)

Poor 
(n=186)

Types of healthcare facility

Hospital 133 128 1 1

Health center 71 58 0.84 (0.56–1.29) 0.89 (0.58–1.38) 0.612

Sex

Male 49 47 1 1

Female 155 139 1.07 (0.67–1.69) 0.97 (0.60–1.58) 0.909

Service years

<5 133 133 1 1

≥5 71 53 1.34 (0.87–2.06) 1.31 (0.84–2.04) 0.231

Knowledge of IPC

Good knowledge 111 75 1.77 (1.18–2.64) 1.56 (1.03–2.37)* 0.037

Poor knowledge 93 111 1 1

Availability of PPE at the workplace

Yes 160 135 1.37 (0.86–2.18) 1.22 (0.74–2.01) 0.430

No 44 51 1 1

Presence of the IPC committee

Yes 71 52 1.38 (0.89–2.12) 1.23 (0.79–1.93) 0.357

No 133 134 1 1

Availability of IPC guidelines in the working 
department

Yes 113 78 1.72 (1.15–2.57) 1.54 (1.01–2.33)* 0.043

No 91 108 1 1

Notes: *Significant at p-value < 0.05 in multivariable logistic regression analysis, Hosmer and Lemeshow goodness-of-fit test p-value = 0.6162. Values of variables that were 
significantly associated with IPC practice in the multivariable logistic regression analysis are highlighted in bold. 
Abbreviations: 1, reference category; AOR, adjusted odds ratio; CI, confidence interval; COR, crudes odds ratio; IPC, infection prevention, and control; PPE/D, personal 
protective equipment/ device.
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reported moderately good infection control practices, while 23% of them had poor infection control practices.25 The 
difference might be due to differences in the study setting, healthcare cleaners’ work experience, and job training. 
Another explanation for the variance could be the different training experiences the study participants had in infection 
prevention and control. In a study conducted in South Africa, the majority (87%) of the cleaners had been trained in 
infection control. It is expected that all of them should have displayed better practices of infection control because of the 
in-service training, which is done every year. This is on-job training, which is done to remind employees about what they 
were trained on initially and to update them on new developments regarding IPC.

Our study sample comprised a larger number of 294 (75.4%) females than males, and their mean (±SD) age was 
31.45 (±7.64) with an age range of 20–58 years. Most of the cleaner’s ages were found in the age group of 20 to 29 years. 
This could be because most cleaning activities were performed by female cleaning staff in a young age group. Notably, 
other studies done in Nigeria,48 Sudan,49 and Addis Ababa50 present similar age and gender distributions. Even though 
there is no association between sex and the practice of infection prevention, the practice of infection prevention was 
higher among female cleaners than among males (39.7% vs 12.6%, respectively). The reason for the increased frequency 
of infection prevention practice among females in this study could be due to the large number of female cleaner 
participants (75.4%) compared to their male cleaner counterparts (24.6%). The other possible explanation for the 
difference could be due to a difference in sex might be due to females’ natural ability to obey rules and regulations.

The results of this study showed that 204 (52.3%) of the participants had poor knowledge of IPC, with 95% CI (48.3, 
58.2). This result was comparable to findings from studies in Addis Ababa (48.8%)42 and South Africa (50%).25 This 
finding is evidence that there are gaps in the knowledge of IPC among healthcare cleaning staff. Even though some of the 
knowledge questions were answered correctly, there are some specific and important areas where knowledge is lacking, 
such as the preparation of chlorine solution, hand washing procedures, and waste separation systems, which require 
careful consideration during training and capacity building. This result highlights that knowledge plays a crucial role in 
ensuring that cleaning staff follow the rules that will lead to the elimination of healthcare-associated infections and 
ensure compliance with infection prevention and control practices.25,41

The study found that healthcare cleaners who had good knowledge of infection prevention and control were 1.56 
times more likely to have good infection prevention and control practices than those who did not. Research from China51 

and other comparable studies52,53 confirm this conclusion. This finding could explain the good knowledge and practice 
score owned by surveyed cleaners given the fact that training in the most recent infection prevention and control 
guidelines could upgrade their knowledge and skills by enabling them to easily understand and consistently apply critical 
standards of infection prevention and control practice. In addition, up-to-date knowledge and skills in cleaning and 
disinfection could also increase the confidence of cleaners in complying with recommended guidelines, thereby improv
ing IPC practice. Awkwardly, good knowledge does not guarantee for good practice.54–56

In the current study, healthcare cleaners who had infection prevention and control guidelines had a 1.54 higher 
likelihood of having good infection prevention and control practices than those who did not. This concurs with earlier 
investigations conducted in Ethiopia57,58 and Australia.59 This may be explained by the fact that healthcare facility 
cleaners with infection prevention and control guidelines were more likely to receive current information and feel 
vulnerable to healthcare-acquired infections, which enhanced their practice of infection prevention and control.60 The 
WHO recommends that all primary healthcare facilities create their standard operating procedures (SOPs) based on 
national infection prevention and control recommendations.61 The creation and execution of infection prevention and 
control guidelines are the essential elements of infection prevention and control programs at all healthcare facilities.13,61

Strengths and Limitations of the Study
As there is a scarcity of data on infection prevention and control practices and associated factors among cleaners working in 
a healthcare facility in Ethiopia, the result of this study could pave the way for further scientific studies in the area. The findings 
of the study should be taken into consideration in light of the following limitations. First, our study did not use multilevel 
analysis, which is the ideal alternative to address nested data since there might be a dependency between health facility factors 
and the practice of cleaners at an individual level. Second, due to the cross-sectional nature of the data, it does not show 
a temporal relationship between independent variables and the outcome variable. Despite these limitations, we feel that the 
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study provides a reasonably accurate assessment of infection prevention and control practices and associated risk factors 
among study participants.

Conclusions
This study found that 186 out of 390 healthcare cleaners had poor IPC practices. The results of the study also showed that more 
than half of healthcare cleaners had poor knowledge of infection prevention. The finding underlines the importance of good 
IPC knowledge and the accessibility of IPC guidelines to improve IPC practices among healthcare cleaning staff. The findings 
of this study also highlight that behavioral change interventions and paying attention, particularly to nonclinical staff such as 
cleaners in health care settings, are critical to reducing infection in health care settings. It is recommended that the knowledge 
of healthcare cleaners about IPC be improved through training, supervision, and monitoring of their practice about IPC. 
Healthcare facilities should also be encouraged to establish and promote IPC guidelines for the workplace. Accordingly, the 
Ethiopian Ministry of Health should strive to promote safe work practices following IPC guidelines and improve the working 
environment of healthcare cleaning staff to ensure a functioning system that promotes the effective use of IPC techniques by 
healthcare cleaning staff. There is also a need to review existing policies and develop new policies that target this vulnerable 
population in healthcare. In addition, continuous supervision is recommended to improve healthcare cleaning staff compliance 
with infection prevention and control.
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