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Abstract 
Introduction: According to World Health Organisation, prevention and control of infection is a strategy designed 
to protect both patients and health care workers from infections. Lack of such strategy among health care workers 
has negative impact such as long-term hospitalization, death, and morbidity. Therefore, the aim of this study was to 
determine the practices of health care workers on prevention and control of infection at Keetmanshoop district 
Hospital. 
Method: A descriptive correlational cross-sectional study design was employed. Structured questionnaire was 
used to collect data from participants. Data collected were analysed using SPSS version 27. Multiple regression 
analysis was used to determine, the factors influencing the practices of health care workers on prevention and 
control of infection.  
Results: The findings shows that more than 50% of the health care workers in Keetmanshoop district hospital have 
poor adherence to IPC. However, factors such as demographic characteristics and resources availability do not 
have any significance influence on the practices of prevention and control of infection. Significance contributing 
factors effect such as access of IPC resources (β = 0.31), individual health worker practices on IPC (β = 0.31) and 
practices of IPC at the facility (β = 76). Practices of hand hygiene was found at (β = -0.45) which is the negative 
effect on adherence.  
Conclusion: Therefore, this study concluded that hand hygiene; access of IPC resource and individual practices on 
prevention and control of infection were the main factors influence poor adherence on IPC at Keetmanshoop 
hospital.  
Keywords: Infection prevention and control, Healthcare Associate Infections, nosocomial infection, healthcare 
workers, adherence 
1. Introduction  
According to World Health Organisation (WHO) (WHO, 2016), prevention and control of infections (IPC) is a 
strategy designed to protect both patients and healthcare workers from infections. In the field of patient safety and 
quality universal healthcare coverage, IPC occupies a unique place as it applies to healthcare workers and patients 
at every single healthcare session (WHO, 2016). Universally, no health facility can claim to be free from the threat 
of health-related infections if each health facility cannot implement and adhere to infection prevention and control 
strategy. Therefore, the need for IPC services at the health facilities is strongly illustrated within the WHO 100 Key 
Health Indicators List (WHO, 2016). Infection prevention and control practices which include hand hygiene, safe 
disposal of waste and needles, and the use of personal protective equipment (PPE) are essential in the prevention of 
healthcare-associated infections (HAI’s). However, adherence to these practices requires a deep understanding by 
healthcare workers to ensure a successful implementation. Adherence to infection prevention and control practices 
is essential to providing safe and high-quality patient care across all settings of healthcare provision (WHO, 2010). 
Accordingly, there are several quality assurance initiatives implemented in health facilities (De Jonge, Nicolaas, 
Van Leerdam, & Kuipers, 2011), but IPC stands out as the most effective approach in decreasing nosocomial 
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infections. For the same reason, it has the potential of protecting the health of the healthcare practitioners at the 
same time improving patient health security (MoHSS, 2015). IPC guidelines provide the infection prevention 
practices. These practices involve excellent hand hygiene, universal blood and blood fluid precautions, cleaning 
and disinfection of healthcare equipment and instrument sterilisation. Additionally, the guidelines provide 
procedures of decontamination of surfaces, the right use of disinfectants, aseptic methods, and secure disposal of 
wastes, sharp equipment, soiled linens, and handling and patient(s) isolation (MoHSS, 2015). It is a method that 
creates and applies secure evidence-based practices to improve healthcare quality (Mehtar, 2010). Moreover, it is 
not a stagnant process but consists of daily activities of prevention and control measures which are associated with 
the health of patients and healthcare workers in healthcare facilities. IPC can be split into three stages, primary 
prevention, secondary prevention, and tertiary prevention. Mehtar (2010), states that the primary prevention stage 
relates to ways of stopping illness and injury before it occurs. To make this a success, the primary prevention stage 
comes with the necessary education mainly for the healthcare workers on aspects of health and safety living. These 
aspects comprise of hand hygiene, safe disposal of wastes and needles, use of personal protective equipment (PPE), 
disease-free immunisation, and health care workers must adhere to. Several factors such as culture, economic and 
social factors, self-efficacy, and lack of knowledge can influence adherence. (De Jonge, Nicolaas, Van Leerdam, & 
Kuipers, 2011). These activities if well implemented, have the potential of preventing infections associated with 
healthcare (nosocomial infections). As of 2002, the World Health Organization estimates at least over 1.4 million 
people suffer from healthcare-associated infections (HAI’s) at any given during hospitalization (WHO, 2002). 
Sadly, , put this figure to be at least 20 times more in developing and low-income countries. It is from this argument 
that the WHO contends that this estimate might still be less, as there is much inadequate surveillance in several 
healthcare systems across the globe (Otieno-Ayayo et al., 2015).  
It is of great concern that the available IPC items in Namibian healthcare facilities are below average, and this can 
only mean one thing, the high possibilities of reinfection in the healthcare facilities. Additionally, the census 
survey does not indicate and or report on the adherence to IPC practices despite having the required supplies in 
almost all the facilities. Therefore, this study determines the factors influencing the adherence to infection 
prevention and control practices by healthcare workers. 
There are several studies that have been conducted, which demonstrate the incidence rates of infections associated 
with healthcare around the world (Khan, Baig, & Mehboob, 2017; Gheshlagh, Aslani, Shabani, Dalvand, & 
Parizad, 2018; Ali et al., 2018). These studies equally show the role played by the healthcare workers’ (HCWs) in 
spreading microorganisms in the healthcare environments and ultimately to patients mainly through their hands. 
These microorganisms can survive for several minutes in HCWs’ hands after contamination (Stewardson, 
Allegranzi, & Pittet, 2017). Now, if hand hygiene guidelines are not well reinforced and implemented to the 
required standards, the transmission of microbial to patients becomes inevitable. At the same time, the 
transmission of microbial can be accelerated through fomite exposure (Pittet, 2017).  
Based on this information and the evidence of its effectiveness, hand hygiene practice can prove to be the 
cornerstone of prevention of nosocomial infections or health associated infections. The unfortunate reality is that 
healthcare workers’ adherence to these best practices of hand hygiene remains poor in most health care 
environments (Allegranzi & Pittet, 2009). In the African context, the prevalence of nosocomial infections seems to 
be less researched and or published, but there are indications that Africa has begun to recognise the significance of 
nosocomial infections. This is evident in the findings of the World Health Organisation that most African countries 
have created and enforced healthcare settings documentation or instructions on the prevention and control of 
diseases (WHO, 2009).  
The study done in Nigeria indicates that many HCWs do not disinfect their hands as often as they need or use the 
correct method (Allegranzi et al., 2011; Bukhari et al., 2011). This implies that some regions of their hands may be 
missed (Naderi, 2012), and thus capable of transmitting nosocomial infections. Against this background, it defies 
the purpose of medical treatment which is meant to save lives and promote good health. For the same reason, it is 
also the duty of all healthcare workers to prevent and if possible, stop the transmission of infections associated with 
healthcare. In the same way, it is the responsibility of nurses to comply with injection safety methods and 
associated infection control measures to prevent patients and health workers from possible exposure to nosocomial 
infections (WHO, 2010). The challenge of hand hygiene practices is more highlighted in low-and middle-income 
states. In many of these countries, strategies for disease prevention and control are non-existent; where they exist, 
there are either badly adapted or underfunded by governments. Evidence of high nosocomial infections is a good 
example of poor quality of health service, thus, nosocomial infections levels within a hospital are the best measure 
of the quality of healthcare services offered (Raka, 2010). Most of these nosocomial infections can easily be 
avoided with accessible, comparatively, and cheap methods. Healthcare workers can achieve this by effectively 
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implementing the adherence to the recommended infection prevention and control measures (Raka, 2010). These 
include the adherence to hand hygiene, wearing of gloves and paying attention to well-established 
decontamination methods. Specifically, the cleaning of soiled tools and other products which must be followed by 
either sterilisation or high-level disinfection and or improvisation (WHO, 2009). Nosocomial infections pose true 
and severe danger to patients and healthcare workers alike. It is because of these dangers posed by nosocomial 
infections that many nations around the globe have and or developed policies and guidelines in healthcare facilities 
as preventative measures of avoiding and controlling infections (WHO, 2009). As health-related infections have 
no age limit and or gender (WHO, 2009). According to Armstrong et al., (2020), these infections are responsible 
for human diseases around the world. Therefore, through these guidelines and regulations, these health-related 
infections can be minimised.  
2. Materials and Methods 
2.1 Research Design 
The study adopted a quantitative descriptive correlational cross-sectional study designs to examine the 
relationships or association between demographic factors such as age, years of experience, educational 
background and availability and accessibility to IPC materials and their adherence to IPC practices.  
2.2 Research Setting 
The study was conducted in a public national district hospital in the Southern part of Namibia in which the 
following departments were included, namely’ Male, Female, Tuberculosis ward (TB), Paediatric and Maternity 
ward, Outpatient department (OPD) Casualty, theatre, Dental clinic, Anti-retroviral (ARV) clinic and Eye clinic 
were used in the study.  
2.3 Population  
The study population were doctors, nurses, cleaners, and porters working at Keetmanshoop District Hospital. 
Keetmanshoop district has 5 medical doctors, 8 Dental staff and 60 nurses (De Waal, 2019), 39 cleaners and 2 
porters (Lazarus, 2019). The population was divided into two groups, the clinical group 73 (Doctors and Nurses) 
and non-clinical group 41 (cleaners and porters). 
2.4 Sampling and the Sample 
The sample size was calculated using the Stat calculator for descriptive study design, taking into consideration the 
population size, confidence interval of 95%. Stratified random sampling was employed. Participants from the 
nursing categories were drawn randomly from the nurse manager’s register as means of sample frame, while the 
cleaners were also randomly selected from the leader cleaner’s register. The doctors and porters’ categories used 
the entire population as per calculation. The population was given from the sample frame, which were the register 
of the nurse manager in the health facility. The sample size was calculated using a simple Slovan formula for all the 
categories starting with nurses as follows and found to be 52. 
 
Table 1. Sample size per category 
Categories Population Sample size  

Nurses 60 52 

Doctors  5 5 

Dentist 8 8 

Cleaners  39 36 

Porters  2 1 

Total  114 102 
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Table 2. A Sample size of clinical and non-clinical 
Clinical and non-clinical Population Sample size  

Clinical  73 65 

Non-clinical  41 37 

Total  114 102 

 
2.5 Data Collection Procedure 
The questionnaires with closed and open-ended questions were distributed among HCWs both night and day shift. 
Follow-up contacts were made telephonically to the Nurse Manager and Control Officer to ensure a high response 
rate.  
2.6 Data Analysis 
Data were analysed using SPSS version 27. The Pearson’s correlation was used to determine the associations. 
Consequently, the significant Pearson’s correlation results were used to guide the regression analysis. Based on the 
correlation results, the study employed a three-step hierarchical multiple regression model to explore the 
contributory relationships. The p-value was set at 0.05 
2.7 Research Ethics 
Permission to conduct research was granted by the Ministry of Health and Social Services (MoHSS) and 
respective study sites. Participants were informed that they could withdraw from the study at any point or choose 
not to answer some questions without any consequences. The questionnaire was carefully structured to avoid 
emotional stress to participants. To respect the privacy of the participants, the study ensured anonymity of the 
participants through coding.  
3. Findings  
The study selected a sample of 102 from a population of 113 Healthcare workers of the Keetmanshoop Hospital. 
The response rate was 64% (N = 65) which resulted to an 8.5% margin of error, instead of the traditional 5%. The 
detailed descriptive statistics are presented as demographical data related to the 1) the participant’s primary 
classification as a healthcare worker, 2) gender, 3) Age of participant, 4) profession, 5) current hospital department, 
6) period worked in current hospital unit, 7) level of education, 8) primary work are in hospital. 
3.1 Participant’s Profession by Clinical Task 
 

 
Figure 1. Participants’ Primary classification as a healthcare worker by Profession 

 
Figure 1 presents the demographic characteristics of the participant’s primary classification as a healthcare worker. 
The findings show that the major professions in the hospital were enrolled nurses (33.8%) and cleaners (27.7%). 
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The sample was also representative of registered nurse (16.9%), dentist (12.3%), doctors (7.7%) and one porter 
(1.5%) in the hospital. In terms of gender, majority were female 78.5%. 
 

 
Figure 2. Participant’s Clinical Classification by Age 

 
Figure 2 findings indicated that the largest age group from the non-clinical care staff was the 30–39 years (n = 
10/52.6%), while, for the professional staff the majority group was younger ranging from 20–29 years (n = 
17/37%). Overall, the 30–39 years age group was in the majority (n = 22/33.8%), followed by age group 20–29 
years (n = 19/29.2%). While the older groups above 40 were equally distributed at (n = 7/18.5%). 
3.2 Correlation Analysis 
The study carried out a bivariate data analysis using the Pearson’s correlation coefficient, in order to explore any 
association between the variables in line with the study objectives. The relational effects were interpreted 
according to Pallant’s recommendations (2010) of small (0.1–0.29), mild/medium (0.3–0.49), strong (0.5–1.0). 
The correlation coefficients result in Table 4.7 indicated small to strong relationships between the variables, 
ranging from -0.02 to 0.932 with a significance level varying (p < .1, p < .05 and p < .01).  
 
Table 3. Correlational Matrix 

Note. Significance level set at *p < .1; **p< .05; ***p<.01. 
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Code Variable 1 2 3 4 5 6 7 8 9 10 11
1 Age 1
2 Profession 0.03 1
3 Education level -0.02 -.909** 1
4 Clinical Task 0.06 .932** -.900** 1
5 Period IPC_Training Attended 0.05 -0.19 0.11 -0.11 1
6 Availability_Resources -0.04 -.291* 0.18 -.264* .275* 1
7 Accessibility_Resources 0.15 -0.07 0.06 -0.07 .315* .396** 1
8 IPC_Practices_Facility -0.01 -.880** .765** -.861** 0.22 .454** 0.14 1
9 Adherence_Variable (DV) 0.17 -.452** .339** -.356** .388** .441** .467** .616** 1

10 Individual_Practice_Factors 0.04 -.666** .609** -.636** .369** .552** .376** .741** .651** 1
11 Hand_Hygiene -0.10 -.879** .769** -.916** 0.16 .430** 0.14 .892** .487** .728** 1

12 Disinfection_Use 0.08 -.550** .451** -.490** .350** .333** 0.19 .695** .480** .545** .542**
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The correlation matrix in Table 3, indicates that all the variables had significant mild to strong associations with the 
total adherence score (Adherence variable) ranging 0.339 to .651. Consequently, the correlation results were used 
to guide the regression analysis. Based on the strong correlations between the IPC adherence practices, the study 
employed a three-step hierarchical multiple regression model to explore the relationship between total adherence 
score (adherence variable) with demographic variables and the six contributory factors to non-adherences to IPC 
scores, which includes availability and accessibility of resources, facility IPC practices, hand hygiene, disinfection 
use and Individual IPC practices. 
3.3 Regression Results 
Table 4 displays the unstandardized regression coefficients (B), the standardized regression coefficients (Beta), the 
significance of the coefficients (Sig.) for a three-step regression analysis.  
 
Table 4. A three-step hierarchical multiple regression results 
Model 1 2 3 

DV: Adherence Variable B Beta Sig. B Beta Sig. B Beta Sig. 

(Constant) -12.206   0.249 -5.486  0.597 3.607  0.885 

Accessibility Resources 0.287 0.248 0.019 0.363 0.313 0.002 0.326 0.281 0.006 

Individual Practice Factors 0.727 0.530 0.000 0.426 0.311 0.038 0.426 0.310 0.044 

Availability Resources 0.384 0.050 0.660 0.024 0.003 0.977 -0.534 -0.070 0.531 

IPC Practices Facility      4.871 0.769 0.002 5.636 0.890 0.001 

Hand Hygiene      -0.308 -0.450 0.027 -0.197 -0.287 0.204 

Disinfection Use      -0.050 -0.041 0.739 -0.137 -0.113 0.368 

Period IPC_Training Attended         2.521 0.118 0.230 

Age         1.642 0.097 0.269 

Profession         -0.388 -0.044 0.885 

Education         -2.658 -0.315 0.141 

R 0.695 0.765 0.795 

R Square 0.483*** 0.586*** 0.632 

Adjusted R Squared 0.458 0.543 0.564 

R Square Change 0.483 0.102 0.047 

F 19.026 4.774 1.710 

Sig. .0001*** .0005*** 0.161 

Notes. Significance level set at *p < .05; **p< .01; ***p<.0001, Dependent Variable: Total Adherence Score (Adherence 
Variable), B= Unstandardized Coefficients, Beta=standardized Coefficients, Sig.= statistical significance. 
 
In Step 1 of the analysis, three variables related to adherence practices including Individual Practice Factors, 
Accessibility Resources, and Availability Resources, were entered in the Total adherence score equation. In step 2, 
variables related to facility practices including IPC Practices Facility, Hand Hygiene and Disinfection Use 
variables were added next. Lastly, in Step 3, the social demographic variables including Period IPC_Training 
Attended, Age, Profession and Education were added. 
The findings indicated that the model in Step 2 had the best statistical significance and variables explaining 58.6% 
of variability in the Total Adherence Score (Adj. R-squared = 0.586, p < 0.01). The regression analysis indicated a 
significant relationship between Total Adherence Score and Individual Practice Factors (Beta = 0.530, p=0.001) 
when modelled together with three main adherence factors in Model 1. However, when other IPC practices factors 
were entered into the equation, the relationship effects weaken for the Individual Practice Factors. While it 
increased for the Accessibility variables. Table 4 summarizes the relationship effects between Total Adherence 
Score and the significant adherence to IPC factor variables. 
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Table 5. Factor contributing to the Adherence with IPC practices  

Variables  Interpretation 

Accessibility Resources 10% increase in the Accessibility of Resources score will result in a 3.1% increase in the Total 
Adherence Score 

Individual Practice 
Factors 

10% increase in the Individual IPC practices score will result in a 3.1% increase in the Total 
Adherence Score 

Availability Resources No significant effect on the Total Adherence Score 

IPC Practices Facility 10% increase in the Facility IPC practices score will result in a 7.7% increase in the Total Adherence 
Score 

Hand Hygiene 10% increase in the Facility IPC practices score will result in a 4.5% decrease in the Total Adherence 
Score 

Disinfection Use No significant effect on the Total Adherence Score 

Demographic variables No significant effect on the Total Adherence Score 

 
4. Discussion 
The presentation of the findings on the demographic characteristics of the study sample were guided by the 
correlational relationship between the demographic variables and was split into two cohorts based on their clinical 
tasks. The correlational analysis results indicated no significant associations from demographic variables such as 
the age of the participant, the current hospital department and the period worked in current hospital unit. The 
Period of last IPC training only become statistically significant after recoding the never attended IPC training, 
attended before 2015 and attended in the last 5 years. Additionally, showing that only 26.2% of the participants had 
attended an IPC training in the last five years, while 53.8% indicated that they had never attended an IPC training. 
The lack of continuous ongoing medical education on infection prevention has been the main causes of poor 
adherence with conventional precautions (Moyo, 2013). Fashafsheh et al. (2017) proposes that nurses need 
constant updating of IPC knowledge and application through in-service training for nurses on duty to keep up 
breast of new developments, updating the training curriculum for training institutes. The findings indicate a 
general lack of periodic refresher training that is necessary to keep the healthcare workers up to date on universal 
infection control precautions knowledge and procedures (Atalla, Aboalizm, & Shaban, 2016).  
Knowledge and execution of infection prevention has been correlated with sociodemographic variables and 
considerations of health facilities (Desta et al., 2018). Accordingly, in this study the socio-demographic variables 
of interest were Period IPC Training Attended, Profession and Education, which were found to have strong 
correlational associations with the contributory factors to non-adherence factors such as the IPC practices factors 
related to facility IPC practice (r = 0.765, p < 0.05) and individual IPC practices (r = 0.609, p < 0.05) (see Table 
4.7). However, the regression analysis indicated no statistically significant direct relationships between the total 
adherence with IPC practices score and the sociodemographic variables like age, IPC training, education levels 
and profession. The findings are consistent with studies on that argued whether advancement in understanding will 
increase rates of adherence with IPC. For instance, El-Greeb et al., (2018) conducted a survey among nursing 
learners and found that most learners have excellent IPC understanding, but some have unsatisfactory IPC 
practices. While De Wandel et al. (2010) observed that theoretical knowledge of hand hygiene rules tends not to 
influence hand hygiene procedures. Hence, in the current study, the sociodemographic factors are only associated 
with the contributory factors to non-adherence with IPC practices but cannot directly influence that total adherence 
with IPC score. The findings also indicated strong correlational associations between availability of resources and 
the other contributory factors to non-adherence. While the hierarchical regression results indicated that availability 
of resources did not have a significant effect on the total adherence score. However, non-availability of material for 
IPC practice is known to be one of the barriers to IPC adherence and practices (Gulilat & Tiruneh, 2014). With, 
Moyo (2013) noting that non-availability of infection prevention equipment was one of the main reported causes 
of non-adherence to conventional precautions. Bekele et al. (2018) also discovering that nurses did not adhere to 
IPC due to lack of resources. Yet, the findings in this study are contrary to these studies in that the availability of 
resources were not a significant contributory factor to non-adherence with IPC practices. However, for the HCWs 
to fully compile with IPC, it is necessary for the facility to have sufficient IPC material and resources.  
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