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Abstract

Objective: Hospital-acquired infection is higher in low- and middle-income countries because of inadequate knowledge of
hospital-acquired infection prevention and poor adherence to standard infection prevention practices.

Methods: A facility-based cross-sectional study was conducted among 423 randomly selected nurses working at university
referral hospitals in Southern, Nations, Nationalities and Peoples’ Region, Ethiopia from 0l to 30 April 2021. Data was
collected by self-administer questionnaires. Multivariable binary logistic regressions were used to assess the association
between the outcome variables and explanatory variables. The adjusted odds ratio was calculated and variables with a 95%
confidence interval were declared as statistically significant.

Results: The study found that 45.5% (95% confidence interval: 40.6%—-50.4%) and 64.8% (95% confidence interval: 60.1%—
69.5%) of nurses had good knowledge and practices toward hospital-acquired infection prevention, respectively. Being
male (adjusted odd ratio: 2.2, 1.41-3.40), having a degree and above in nursing (adjusted odd ratio: 3.6, 1.73-7.38), having
more than 5years of work experience (adjusted odd ratio: 2.0, 1.24-3.26), having training on infection prevention (adjusted
odd ratio: 2.6, 1.58—4.37) and adequate materials supplies (adjusted odd ratio: 2.2, 1.08—4.45) had associated with nurses’
knowledge about hospital-acquired infection prevention. On the other hand, having a degree and above in nursing (adjusted
odd ratio: 1.98, 1.07-3.66), consistent water supply (adjusted odd ratio: 3.4, 1.58-7.30), and being aware of the existence of
infection prevention guidelines in their institution (adjusted odd ratio: 1.80, |.14-2.87) had associated with good practices
of nurses toward hospital-acquired infections prevention.

Conclusion: Less than half of the nurses had adequate knowledge and approximately two-thirds of nurses had good
practice for hospital-acquired infection prevention.
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HAIs, especially among healthcare workers (HCW) who do
not wash their hands after examining a patient.”

Healthcare-acquired infections are a typical global prob-
lem mainly in low socioeconomic countries. Based on World
Health Organization (WHO) 2019 Healthcare Associated
Infections (HCAI) fact sheet report globally 100million
patients are affected by healthcare-associated infection annu-
ally.> An estimated 10% of hospitalized patients in devel-
oped countries and 25% in developing countries develop
HAIL* In Zabol, Iran, only 22% of nurses had good knowl-
edge of nosocomial infection prevention, and 34% of nurses
had good practices for HAI prevention.> Another study in
Ghana shows only 25% of nurses had good knowledge about
HAI prevention. Few studies conducted in Africa indicated
that most nurses working in various health facilities have
inadequate knowledge, and skills and lack proper training in
standard protocols on infection prevention practices.®

HAI is higher in low- and middle-income countries
because of inadequate knowledge of healthcare providers
regarding the prevention of HAI, poor adherence to univer-
sal precautions, and inaccessibility of personal protective
equipment.” Hand hygiene, aseptic techniques, and the pres-
ence of a functioning infection prevention control committee
are all effective strategies for preventing HAL®

Hand rubbing with alcohol for 15-30s is important to
decrease the microorganism count on the hand and reduce
HAI® The prevention of HAI is profoundly influenced by
maintaining standard infection prevention practices while
providing healthcare services in hospitals. The use of safe
antiseptic procedures during patient care, environmental
fumigation, instrument sterilization, staff training on infec-
tion prevention, and the use of isolation rooms are very
important activities to reduce HAL'%"1? Infection prevention
and control strategies in hospitals increase patient safety and
quality of treatment while also reducing the harmful socio-
economic and psychological impacts of infectious diseases
on patients and health systems.'>*

Failure of adhering to standard infection prevention and
control procedures has resulted in many negative conse-
quences include prolonged hospitalizations, high antibiotic
resistance, lifelong disability, premature death, the financial
burden on health systems, and reduced work output by nurses
who develop HAIL'?

According to different literature, age, sex of participants,
service experience, and taking training on infection preven-
tion measures were established as factors influencing the
nurse’s knowledge and practice concerning HAL
Furthermore, inadequate knowledge, infrastructure prob-
lems, and performance management processes have been
recognized as factors affecting nurse prevention practice
standards.'>18

Ethiopia’s federal ministry of health is focusing on devel-
oping infection prevention standards and guidelines to pro-
tect patients and healthcare professionals from
healthcare-associated infections. Despite the existence of
HAI prevention guidelines in Ethiopia, HAI continues to be

a burden on the healthcare system through increased risks to
patients as well as healthcare professionals.'® There is little
information available about the knowledge and practices of
HALI prevention particularly those nurses working at hospi-
tals in Ethiopia. Therefore, this study intended to assess
knowledge and practices toward HAI prevention and associ-
ated factors among nurses working at university referral hos-
pitals in Southern Nations, Nationalities, and Peoples’
Regions (SNNPR), Ethiopia.

Methods
Study design and setting

A facility-based cross-sectional study was conducted among
nurses working at university referral hospitals which was
found in SNNPR, Ethiopia from 01 to 30 April 2021.

Sample size determination and sampling
technique

The sample size was determined by the single population
proportion formula by considering a 50% proportion, 95%
confidence interval (CI), and a 5% margin of error. The cal-
culated sample size was 384. After adding a 10% non-
response rate, the final sample size becomes 423. A simple
random sampling technique was used to select study partici-
pants from each working unit at university referral
hospitals.

Inclusion and exclusion criteria

Inclusion criteria: All staff nurses who were working at uni-
versity referral hospitals available during the data collection
period.

Exclusion criteria: All staff nurses who have less than
6-month work experience at university referral hospitals.

Operational definition

Adequate knowledge: Nurses who respond correctly to the
mean score and above of knowledge-measuring questions
toward HAI prevention. Inadequate knowledge: Nurses who
respond correctly to the below mean score of knowledge-
measuring questions toward HAI prevention. Good practice:
Nurses who respond correctly to the mean score and above
of practice measuring questions toward HAI prevention.
Poor practice: Nurses who respond correctly to the below
mean score of practice measuring questions toward HAI
prevention.

Data quality assurance

Before the time of data collection 5% of the total sample size
of the questionnaire was pilot-tested at Hawassa university
referral teaching Hospital, Sidama Region, Ethiopia.
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Table |. Sociodemographic characteristics of nurses working at
university referral hospitals in SNNPR, Ethiopia 2021.

Sociodemographic variables Frequency (N) Percentage (%)

Gender

Male 191 48.0

Female 207 52.0
Age

20-25years 114 28.6

26-30years 212 533

Greater than 30years 72 18.1
Marital status

Unmarried 204 51.3

Married 194 48.7
Educational status

Diploma 57 14.3

BSc degree and above 341 85.7
Work experience

Less than or equal to Syears 271 68.1

Greater than Syears 127 31.9
Average monthly income

<6200 261 65.6

6201-8017 94 23.6

>8018 43 10.8

Data processing and analysis

The data was coded and then entered into Epi-data version
4.6 software and then finally exported to SPSS version 25 for
analysis. Before analysis data were cleaned and checked for
outliers and missing values. Logistic regression was per-
formed and all variables with p values less than 0.25 in
bivariable logistic regression were fitted into the backward
stepwise multivariable logistic regression model. Adjusted
odd ratio (AOR) along with a 95% CI and p-value <0.05
was used to interpret the finding of research from final mod-
els of multivariable regression tables.

Results

Sociodemographic characteristics of study
participants

From the total 423 sample size, the response rate was 94.08%
(398). The participant’s ages ranged from 20 to 41 years old
with a mean age of 27.6 years. Among 398 participants 204
(51.3%) of the study participants were single. See Table 1.

Organizational factors influence nurse’s
knowledge and practice of HAI prevention

Of the total study participants, only 14.3% of nurses respond
that a consistent water supply is accessible daily in their
institution. Concerning infection prevention training, only
23.9% of nurses obtained it. See Table 2.

Table 2. Organization-related factors regarding knowledge and
practices of nurses about HAI prevention at university referral
hospitals in SNNPR, Ethiopia 2021.

Organization-related questions Frequency (N) Percent (%)

There is a hand washing station with soap, running water, and a
disposable towel

No 71 17.8

Sometimes 209 525

Yes always 118 29.6
Consistent water supply daily

No 178 44.7

Sometime 163 41.0

Yes always 57 14.3

Does the institution provide in-service training/workshops
related to infection prevention and control?

No 303 76.1
Yes 95 239
How long ago did you take infection prevention training
<6month 30 7.5
6 months—| year 46 1.6
Greater than | year 19 4.8

Knowledge of infection prevention and control among staff is
monitored in the hospital by management
No 168 42.2
Yes 230 57.8
Adequate supplies of resources (sterile needles and syringes,
gloves, sharp containers, disinfectants, hand sanitizers, etc.) to
work within your department

No 75 18.8

Sometimes 247 62.1

Yes always 76 19.1
Personal protective equipment is always accessible

No 211 53.0

Sometimes 148 372

Yes always 39 9.8

The facility ensures isolation rooms for patients with air-born and
droplet infections

No 188 472

Yes 210 52.8
Be aware of the existence of infection prevention and control
guidelines in your institution

No 169 42.5

Yes 229 57.5
Do you have access to the document/guideline

No 54 13.6

Yes 175 44.0

I am not able to follow standard precautions frequently due to
(please tick all that apply)
High workload

No 171 43.0
Yes 227 57.0
| don’t have enough time
No 254 63.8
Yes 144 36.2
Forgetfulness
No 328 824
Yes 70 17.6%

(Continued)
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Table 2. (Continued)

Organization-related questions Frequency (N)  Percent (%)

None applies to me

No 336 84.4
Yes 62 15.6

| am vaccinated against the Hepatitis B virus
No 100 25.1
Yes 298 74.9

Knowledge of nurses toward HAI prevention

There were 20 knowledge-measuring questions concerning
HAI prevention which were computed to determine nurses’
knowledge of HAI prevention. Then nurses’ knowledge of
HAI prevention was classified by using a mean score of
study participants. As a result, 45.5% (40.6%—-50.4%) of
nurses had adequate knowledge of HAI prevention whereas
54.5% of nurses had inadequate knowledge of HAI preven-
tion, see Figure 1.

Practices of nurses toward HAI prevention

There was 12 practice measuring questions concerning HAI
prevention which were computed to determine nurses’ prac-
tices toward HAI prevention. Then the mean score of study
participants was used to classify nurses’ nosocomial infection
prevention practices. As a result, 64.8% of nurses (60.1%—
69.5%) had good HAI prevention practices, while 140
(35.2%) had poor HAI prevention practices, see Figure 2.

Factors associated with knowledge of nurses
toward HAI prevention

Different variables were evaluated with bivariable logistic
regression analysis. Therefore, gender, educational status,
work experience, average monthly income, training on infec-
tion prevention, adequate material supplies for infection pre-
vention, availability of consistent water supply in the
working units, and awareness of the existence of infection
prevention standard guidelines in the institution were all
variables with p values of less than 0.25 were fitted into the
backward stepwise multivariable logistic regression model.
However, on multivariable analysis, the participants’ gender,
educational status, work experience, training on infection
prevention, and adequate material supplies for infection pre-
vention were found to be significantly associated with
nurses’ knowledge of HAI prevention.

The odds of having adequate knowledge of HAI preven-
tion among male nurses were about 2.2 times the odds for
female nurses (AOR: 2.2, 1.41-3.40). The odds of having
adequate knowledge of HAI prevention among nurses who
had a BSc degree and above were about 3.6 times the odds of
nurses who had a diploma in nursing (AOR: 3.6, 1.73—7.38).

The odds of having adequate knowledge of HAI among
nurses who have training on infection prevention methods
were approximately 2.6 times greater than the odds of nurses
who did not have training on infection prevention methods
(AOR: 2.6, 1.58-4.37). The odds of having adequate knowl-
edge of HAI among nurses who have more than 5Syears of
work experience were about two times the odds of nurses
who have less or equal to 5years of work experience (AOR:
2, 1.24-3.26). The odds of having adequate knowledge of
HAI among nurses who had adequate material supplies for
infection prevention were about 2.2 times the odds of nurses
who did not (AOR: 2.2, 1.08-4.45) See Table 3.

Factors associated with practices of nurses
toward HAI prevention

Bivariable logistic regression analysis was used to evaluate
various variables. Thus, educational status, training on infec-
tion prevention methods, presence of a hand washing station
with running water and soap, availability of water supply
consistent daily, being aware of the existence of infection
prevention guidelines in their institution, monitoring staff
knowledge of infection prevention by management, pres-
ence of isolation rooms for patients with air born and droplet
infections, adequate material supplies for infection preven-
tion, vaccinated for hepatitis B virus and knowledge of
nurses toward HAI prevention were all variables with p val-
ues less than 0.25 were fitted into the backward stepwise
multivariable logistic regression model. However, on multi-
variable analysis, the educational status of the participants,
the availability of water supply consistent daily, and aware-
ness of the existence of infection prevention guidelines were
significantly associated with the practices of nurses toward
HAI prevention.

The odds of having good practices toward HAI preven-
tion among nurses who had a BSc degree and above were
approximately two times the odds of nurses who had a
diploma in nursing (AOR: 1.98, 1.07-3.66). The odds of
having good HAI prevention practice were 1.8 times higher
among nurses who were aware of the existence of infection
guidelines in the institution than among nurses who were not
(AOR: 1.80, 1.14-2.87). The odds of having good practices
toward HAI prevention among nurses who had regular water
supply at the hand washing station were about 3.4 times the
odds of a nurse who lacks consistent water supply at the hand
washing sink in their institution (AOR: 3.40, 1.58-7.30). See
Table 4.

Discussion

In this study, the proportion of nurses who had adequate
knowledge of HAI prevention was 45.5% (40.6%—50.4%)
which is consistent with the study conducted in Rwanda at
43.1%?° and Ethiopia at 40.7%.'> However, this study was
found higher than many other studies conducted in Baghdad
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217(54.5%)

Knowledge status of nuses on HAI prevention

181(45.5%)

B Adequate knowledge

B Inadequate knowledge

Figure |. Knowledge of nurse’s toward prevention of HAI in the university referral hospitals in SNNPR, Ethiopia 2021.

Practices level of nurses towards HAI prevention

M Good practices

M Poor practices

Figure 2. Practice of nurse’s toward prevention of HAI at
university referral hospitals in SNNPR, Ethiopia 2021.

at 31%,%! Iran at 22%,° Ghana at 25%.,° and Yemen at
36.2%.?2 Explanations for this discrepancy could be sample
size differences since all of the studies conducted smaller
sample sizes than this study as well as study period differ-
ences. In the Iran study, nurse knowledge level was classi-
fied under three categories fair, moderate, and good
knowledge toward HAI prevention, whereas in this study,
the knowledge level of nurses was categorized under two
categories. This study is also higher than a study conducted
in Ethiopia at 35.5%.” This discrepancy is due to differences
in study participants, work experience of study participants,
and studying period.

On the other hand, the results of this study are lower than
other studies conducted in Nepal 57.1%, Kosovo 90%,*
Ethiopia 57.2%,% 70.8%.'° This discrepancy could be due to
sampling size, study area, and sociodemographic differences
among study participants since Kosovo was an upper-mid-
dle-income country so nurses may get better access to facili-
ties to update themselves with the recent evidence-based
information and training about HAI prevention. Also, this
study finding is lower than the study conducted in Ethiopia
68.5%,% 55.4%,'? 53.7%,%" and 52.5%.2® This discrepancy
could be due to differences in sample size and study subjects
since those study conducted among HCW.

The odds of having adequate knowledge of HAI preven-
tion among male nurses were about 2.2 times the odds for
female nurses (AOR: 2.2, 1.41-3.40). The finding of this

study is supported by a study conducted in Ethiopia.*
Because the majority of the BSc or MSc graduates were
males, this finding could be explained by the participants’
educational status, or it could be due to female nurses being
subjected to a high workload at home while caring for their
families, making it difficult to keep up themselves by
updated.

The odds of having adequate knowledge of HAI prevention
among nurses with a BSc degree and above were about 3.6
times the odds of nurses who have a diploma in nursing (AOR:
3.6, 1.73-7.38). This is because providing continuous profes-
sional development creates a great opportunity to increase
knowledge about nosocomial infection prevention by taking an
additional course that focus on infection prevention.

The odds of having adequate knowledge of HAI among
nurses who have training in infection prevention methods
were approximately 2.6 times greater than the odds of nurses
who did not have training in infection prevention methods
(AOR: 2.6, 1.58-4.37). This study’s findings were supported
by previous similar and related studies.*'*?%32 This is
because providing evidence-based information and training
to nurses has increased their knowledge of HAI prevention.

The odds of having adequate knowledge of HAI among
nurses who have more than 5 years of work experience were
about two times the odds of nurses who have less or equal to
Syears of work experience (AOR: 2, 1.24-3.26). This find-
ing is supported by another study conducted in northern
Ethiopia.'” The odds of having adequate knowledge of HAI
among nurses who had adequate material supplies for infec-
tion prevention were about 2.2 times the odds of nurses who
did not (AOR: 2.2, 1.08-4.45). The findings of this study
were supported by other similar and related studies.*?%3%32
This could be because working experience increases, nurses
acquire practical based knowledge as well as get the oppor-
tunity to work working with senior personnel. This could be
because retains long-term theoretical information about HAI
prevention by applying theoretical information to daily nurs-
ing care with accessible resources.

In this study, the proportion of nurses who had good prac-
tices toward HAI prevention was 64.8% (60.1%—-69.5%)
which is consistent with previous similar and related studies
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Table 3. Logistic regression analysis of factors associated with the knowledge of nurses toward HAI prevention at university referral

hospitals, SNNPR, Ethiopia 2021.

List of the independent variable Knowledge level nurses COR (95% ClI) AOR (95% ClI) p-Value
Good Poor

Sex

Male 102 89 1.85 (1.24-2.76) 2.2 (1.41-3.40)  0.00*

Female 79 128
The educational level of nursing

Diploma 13 44

Degree and above 168 173 3.28 (1.71-6.32) 3.6 (1.73-7.38)  0.001*
Work experience

<5years ) 156

>5years 66 6l 1.46 (0.96-2.24) 2.0 (1.24-3.26)  0.004*
Average monthly incomes

<6200 105 156

6200-8017 46 48 1.42 (0.88-2.28) 1.0 (0.61-1.84) 0.8l

>8018 30 13 3.42(1.70-6.87) 1.8(0.80-3.97) 0.15
Having trained in infection prevention methods

No 120 183

Yes 6l 34 2.73 (1.69-4.41) 2.6 (1.58-4.37)  0.00*
Adequate material supplies for infection prevention

No 30 45

Sometimes 104 143 1.09 (0.64-1.84) 1.0 (0.56-1.80)  0.97

Yes always 47 29 243 (1.26-4.67) 2.2 (1.08-4.45)  0.028*
Awareness of the existence of infection prevention guidelines in their institution

No 113 114

Yes 68 103 1.44 (0.96-2.16) 1.1 (0.71-1.78)  0.59
Availability of consistent water supplies

No 69 109

Sometimes 8l 82 1.56 (1.01-2.40) 1.0 (0.62—-1.67)  0.92

Yes always 31 26 1.88 (1.03-3.43) 1.0 (0.51-2.11) 0.89

*Significant variable at p-value <0.05.

conducted in Rwanda 64.5%,3 Ethiopia 66.1%,'> 60.5%,3*
and 65%.%° However, this study finding was higher than in
many similar and related studies conducted in Bangladesh at
36%,%¢ Iran at 34%,> Elele, River State at 59%,” Nigeria at
50.8%,% Ghana 45.1%,%° and Ethiopia 57.3%,* 36%,>
48.6%,%® 55.0%." The discrepancy due to in differences
sample size, study period, and study subject could be all pos-
sible explanations. In Iran’s study, nurse knowledge level
was classified under three categories fair, moderate, and
good knowledge toward HAI prevention whereas, in this
study, the knowledge level of nurses was categorized under
two categories.

On the other hand, the finding of this study was lower
than studies conducted in Kosovo 76.2%%* and Yemen
74.1%.% Compared to Kosovo, Ethiopia was a low-income
country so the poor practice of nurses toward HAI preven-
tion due to lack of training on infection prevention, lack of
adequate supplies of materials and hand washing stations,
and other infrastructure problems could be possible explana-
tions. The reason for this discrepancy could be in the Yemen
study participants were selected through purposive sampling

methods and different study set up which were conducted in
a private hospital.

The odds of having good practices toward HAI prevention
among nurses with a BSc degree and above were approxi-
mately two times the odds of nurses who have a diploma in
nursing (AOR: 1.98, 1.07-3.66). This study’s findings were
supported by the study conducted in the Amhara regional
state, Ethiopia.'> The possible justification for this associa-
tion could be the fact that nurses at a higher educational level
may have learned crucial information that allows them to take
infection prevention courses that are equivalent to infection
prevention training. Besides that, up-to-date knowledge and
skill in infection prevention may boost nurses’ confidence in
complying with recommended guidelines.

The odds of having good HAI prevention practice were
1.8 times higher among nurses who were aware of the exist-
ence of infection guidelines in the institution than among
nurses who were not (AOR: 1.80, 1.14-2.87). Being aware of
the existence of infection prevention guidelines helps them to
utilize those guidelines to update themselves. This finding is
supported by another study conducted in northern Ethiopia.?



Foga Sebro et al.

Table 4. Logistic regression analysis of factors associated with the practices of nurses regarding prevention of HAI at university referral

hospitals, SNNPR, Ethiopia 2021.

List of the independent variable Practices of nurses COR (95% ClI) AOR (95% Cl) p-Value
Good Poor

The educational level of nursing

Diploma 28 29

Degree and above 230 11 2.14(1.22-3.78)  1.98 (1.07-3.66)  0.028*
Having training on infection prevention methods

No 190 113

Yes 68 27 1.49 (0.90-2.47) 0.76 (0.42-1.38) 0.37
Presence of a hand washing station with soap and water

No 33 38

Sometimes 135 74 2,10 (1.21-3.62) 143 (0.78-2.62) 0.24

Yes 90 28 3.70 (1.97-6.95)  1.67 (0.79-3.62) 0.19
Aware of the existence of infection prevention guidelines

No 92 77

Yes 166 63 2.25(1.45-3.35) 1.80 (1.14-2.87) 0.012*
Awvailability of water supply consistently daily

No 93 85

Sometimes 118 45 2.39 (1.52-3.76)  1.92 (1.92-3.10)  0.007*

Yes always 47 10 4.29 (2.04-9.03) 3.40 (1.58-7.30)  0.002*
Monitoring staff knowledge of infection prevention by management

No 92 72

Yes 162 68 1.78 (1.17-2.71) 151 (0.96-2.37)  0.07
Presence of isolation rooms for patients with air born and droplet infections

No 115 73

Yes 143 67 1.35(0.89-2.04) 1.17 (0.74-1.86) 0.49
Knowledge of nurses toward HAI prevention

Poor 128 89

Good 130 51 1.77 (1.16-2.70)  1.45(0.90-2.34)  0.122
Adequate material supplies for infection prevention

No 41 34

Sometimes 163 84 1.60 (0.95-2.72)  1.14 (0.62-2.11)  0.65

Yes always 54 22 2.03(1.03-3.98) 0.85(0.38-1.87) 0.69
Taking common vaccination

No 57 43

Yes 201 97 1.56 (0.98-2.48) 1.33 (0.79-2.23) 0.27

*Significant variable at p-value <0.05.

The odds of having good practices toward HAI prevention
among nurses who had regular water supply hand washing
stations were about 3.4 times of nurses who lack consistent
water supply at hand washing sink in their institution (AOR:
3.40, 1.58-7.30). This study finding was supported by other
related studies conducted in Ethiopia.'>!*!? A possible expla-
nation could be the fact that having access to water supply
consistently to keep hand hygiene before and after healthcare
provision and other essential infrastructures may all had very
important for the prevention practices of HAIL

Limitations of the study

Social desirability bias might be introduced due to self-
reporting practices and measuring tools.

This study doesn’t address attitude concerns due to it
required a qualitative study design to assess the attitude of
nurses toward HAI prevention.

Conclusions

According to the findings, less than half of the nurses had
good knowledge about HAI prevention and approximately
two-thirds of nurses had good practices in HAI prevention.
Gender, educational status, work experience, training on
infection prevention, and adequate supply of materials for
infection prevention were all significant factors associated
with nurses’ having good knowledge of HAI prevention.
Educational status, the availability of a consistent water sup-
ply daily, and awareness of the existence of infection
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prevention guidelines were all significant factors associated
with nurses practicing HAI prevention well.
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