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ABSTRACT
Background:  Infection  prevention  is  essential  for  providing  safe  and  quality  facility-level  services.
Worldwide, morbidity and mortality are primarily due to preventable infectious diseases which account for
62% of all deaths in Africa and 31% in Southeast Asia. Therefore, infection prevention and control measures
enhance the protection of vulnerable people.

Objective: The objective of this study is to determine infection prevention practice and associated factors
among healthcare workers working in government health facilities of Mogadishu, Somalia, 2022

Methods: A quantitative cross-sectional study was conducted from March 01, 2022, to May 30, 2022 on
562 healthcare workers of public health facilities in Mogadishu town. After obtaining consent from the study
participants,  data  was  collected  using  pretested,  self-administered,  and  standardized  questionnaires
adapted from other studies. After the data was collected, it was processed, cleaned, and analyzed using
SPSS version  26.  A  logistic  regression  model  was  computed  to  measure  the  association  between  the
predictor and outcome variables. A P-value of.05 with a 95% CI was used as the cut-off point to declare the
level of statistical significance.

Results:  The study found that  236 (42.4%) (95%CI:  1.38-1.47)  of  the 556 respondents  had a good
practice of infection prevention. In the multivariate logistic regression analysis, attitudes of health care
workers  toward  infection  prevention  (AOR=0.478,  95  percent  CI:  0.316,  0.723),  occupational  training
(AOR:0.177,  95%CI:0.177,0.591),  work  experience  of  health  care  workers
(AOR:3.215,95%CI:1.712,6.038),  availability  of  infection  prevention  guidelines  (AOR:
0.489,95%CI:0.284,0.842), budget availability for infection prevention (AOR: 0.421, 95%CI: 0.245,0.723)
were among factors significantly associated with infection prevention practice.

Conclusion: The magnitude of infection prevention practice was low (42.4%) compared to other studies.
The results of the study showed that attitude, knowledge work experience, training, needlestick injury,
vaccination  against  HepB  and  other  infectious  diseases,  availability  of  infection  prevention  guidelines,
availability of hand rub in the room, and availability of budget for infection prevention were among factors
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associated with infection prevention practice.

Keywords: Infection prevention, healthcare workers, government health facility, Mogadishu, Somalia

INTRODUCTION

BACKGROUND

Infection prevention is the process of creating barriers between vulnerable hosts and microorganisms and is
essential for the delivery of safety and quality health services at the facility level. This also applies to all
policies, procedures, and measures aimed at preventing or minimizing the risk of transmission of infectious
diseases in the healthcare sector. The emergence of life-threatening infections such as acute respiratory
syndrome and other infectious diseases has highlighted the need for effective infection control programs in
all aspects of healthcare (1).

Morbidity and mortality in the world are mainly due to infectious diseases. Available data shows that most
developing countries are affected by the epidemic, which accounts for 62% of all deaths in Africa and 31%
in Southeast Asia. While this poses a threat to both healthcare workers and patients, infection prevention
and control measures improve protection for those who are vulnerable to infection in the community (2).

Studies show that healthcare-associated infections (HAIs) are a global problem and represent a significant
disease burden for patients and healthcare workers, especially in low- and middle-income countries and in
resource-poor settings. HAI is an infection that occurs during healthcare in every healthcare facility and
poses a serious threat to patients and healthcare workers. According to a WHO report, the prevalence of
HAIs  ranges  from 3.5% to  12% in  developed countries,  compared to  5.7% and 19.1% in  developing
countries. On the other hand, 10% of hospitalized patients in developed countries and a quarter of patients
in developing countries  are infected with HAI,  leading to prolonged hospital  stays,  increased economic
burden and severe morbidity and mortality. Over 90% of these infections occur in developing countries and
are burdened by the lack of standardized infection prevention programs due to limited resources and poor
sanitation and hygiene practices (3–5).

However, healthcare-acquired infections associated with morbidity and mortality can be prevented through
infection prevention strategies such as proper hand hygiene, implementation of standard precautions such
as safety injections, isolation precautions, patient bathing, antibiotics, vaccination, environmental cleaning,
disinfection and sterilization, comprehensive unit. Safety program and surveillance were the most important
steps in infection prevention. It has been shown that 35-55% of HAIs are preventable (1,6).

Infection prevention practices are one strategy to address the challenges of HAIs. However, various studies
have shown that while HAIs are preventable, the rate of infection among healthcare workers appears to be
very low. The study, conducted at Gondar University Hospital, Ethiopia, found that the infection prevention
practice status of healthcare workers was 57.4% and about a quarter (26.6%) of them had been exposed to
needlestick/sharp injuries (7). A study conducted in rural and urban hospitals in Vietnam also found poor
infection control practices in hospitals due to lack of resources, lack of awareness, and patient overload (8).

Therefore, this study aims to find more evidence of infection prevention practice and associated factors
among healthcare workers working in government health facilities in Mogadishu, Somalia.

SIGNIFICANCE OF STUDY

The practice  of  safe  infection  prevention  plays  an immeasurable  role  in  saving the lives  of  healthcare
workers and patients and determining the quality of care. Infection prevention measures are among the
precautionary measures in the fight against COVID-19. Therefore, there is a need to review the current
status of health workers' infection prevention practices, identify gaps and find solutions. However, there are
no documented studies in Mogadishu on the practice of infection and related factors among healthcare
professionals in healthcare facilities.

It is crucial to examine the practice of infection prevention and the factors involved among health workers in
order to take the necessary steps and measures to protect and support these health workers and patients.
This  study will  provide evidence of  infection  prevention  practices  and associated factors  among health
workers working in the Mogadishu.

In this research, factors associated to infection prevention are evaluated, conclusions are drawn, and further
courses of action are determined. The findings of this study on infection prevention practices and associated
factors  among  healthcare  workers  are  critical  to  inform  affected  governmental  and  non-governmental
organizations, heads of primary health care units, CEOs of hospitals and service providers, and county,
provincial and regional health departments to help and the Health Office of the city as well as the Somali
Minister of Health to take action to fill the gap identified in the study to design an appropriate infection
prevention strategy for policy development, also it will be made available for reference to other interested
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researchers . It is also important that patients receive quality care. Ultimately, to save the lives of the
people of  Mogadishu and Somalia,  the study will  help provide guidelines for  reducing disease,  medical
expenses and mortality.

METHODS AND MATERIALS

THE STUDY AREA

Mogadishu, unlike other Somali regions, is considered a municipality rather than a federal state. It consists
of 17 districts and 8 government health centers, 12 general hospitals, 12 referral hospitals and high number
of private primary, secondary and tertiary health facilities.  There are a total of 5,000 government employed
health professionals. Of these healthcare workers, 3,400 were male and 2,600 were female. Private health
facilities employed 7,000 health workers, 3,000 men, and 4,000 women.  

STUDY DESIGN AND PERIOD

A quantitative institution-based cross-sectional study design was used in this study, from March 01, 2022 to
May  30,  2022.  The  following  health  facilities  were  involved  in  the  study:  public  facilities  of  Madino
hospital,  Banadir  hospital,  S.O.S  hospital  maternity,Yardimeli  specialist  hospital,  De  Martino
hospital and Keysaneey hospital.

POPULATIONS
a) Source population
All  health professionals (healthcare officers,  nurses,  midwives,  laboratory technicians and technologists,
public  nurses,  physicians,  pharmacists,  radiologists,  and  anesthesiologists)  working  in  Mogadishu
government health facilities were the baseline population.

b) Study population
The study population consisted of all HCWs selected by simple random sampling technique from the selected
state healthcare facilities.

INCLUSION AND EXCLUSION CRITERIA

a) Inclusion criteria
All health professionals who work in government health facilities of Mogadishu own administration and who
have the qualification of health Doctors, officers, physicians, midwives, nurses, pharmacy, anesthesia, and
laboratory personnel  who were working in the direct  care of  patients in Mogadishu government health
facilities were included.

b) Exclusion criteria
Health care workers who were ill and absent at the time of data collection and on annual leave during data
collection were excluded. Healthcare professionals not directly involved in clinical service and not exposed to
HAIs were excluded from this study.

SAMPLE SIZE DETERMINATION AND SAMPLING PROCEDURE

SAMPLE SIZE DETERMINATION

The sample size for this objective was calculated using a single proportion formula from governmental
health care workers working in government health care facilities. With the assumption of 5% Margin of error
and a 95% CI, Zα/2=Critical value = 1.96, 10% non-response rate and design effect =1.5. The assumption
for P, for this study, was 50% since no similar published research has been conducted in the study area. So,
the proportion of Infection prevention practice among government health care workers is assumed to be
50% based on this:

P (population proportion) = 50% Where n = required Sample size d= the margin error between the sample
and the population = 0.05

The formula for single proportion was applied as follows using the following single proportion formula
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Now since the total sample size for the study is 384. According to the source from the Health Bureau of
Mogadishu town central statistic, the total HCWs is 5000 which is <10,000 population.

Design effect  (1.5)  will  be  used Since  we use  a  three-stage sampling  technique (hierarchies),  a  10%
response rate will be considered. Now since the calculated sample size is < 10% of the Population, the
Correction formula for a finite population is needed to be applied. Correction Formula for final sample size =

Where nc = Corrected sample n o = Sample size calculated

N= Population (in this case it is total HCWs in Mogadishu HFs)

there fore:

Final sample size = 357 *1.5 (design effect) * 10% = 590

Therefore, the Final sample size for the study is 590 Health care worke

DATA COLLECTION TOOLS AND PROCEDURES

Data was collected from study participants using a pre-tested structured questionnaire. The questionnaire
was  adapted  from  published  studies  with  reasonable  modifications.  It  contains  variables  on  socio-
demographic and socio-economic characteristics, characteristics related to health workers, characteristics
related to  health  care  facilities,  questions  about  infection  prevention  practice,  knowledge,  and attitude
questions. The questionnaire was prepared in English because the language is the working language of
hospitals and healthcare professionals can answer the questionnaire in English. It was pre-tested by the
trained data collectors on the participants at the same location outside of the surveyed healthcare facilities
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and revised before the actual data collection began. Data collection was carried out by 10 (ten) qualified
data collectors (diploma holders) under the supervision of two supervisors, mainly health professionals with
degrees and diplomas, and they received two-day training from the principal investigator on the aim of the
study, how to fill in the questionnaire and how to maintain privacy and confidentiality during the interview.

DATA QUALITY ASSURANCE

Ten data collectors and two supervisors were trained for two days on the topics of data collection, data
handling, data completion, data privacy, data completeness, consistency, etc. The pre-test was conducted in
non-selected neighboring clinics of the study, ranging to 5% (30) of the respondents before the final data
collection. Data quality was ensured by careful consideration of the relevance of the questionnaire to the
study objectives. The correctness of the questionnaire in its content design and language was checked and
modified according to the consultant's standards, comments and suggestions. The data collection process
was  reviewed  daily  by  the  supervisor  and  principal  investigator  for  data  completeness,  accuracy  and
consistency, and corrective actions were taken.

DATA PROCESSING AND ANALYSIS

Upon completion of data collection, they were entered into to Epi Info7 version 2.5 and then exported to
SPSS version 26 for cleansing and analysis. Finally, descriptive analyzes such as frequency, percentage, and
mean were used to describe the data. A binary logistic regression model was also applied to identify factors
associated with infection prevention practice. Accordingly, the variables with the result of a p-value < 0.25
in  the  bivariable  logistic  regression  analysis  were  considered  for  the  multivariable  logistic  regression
analysis.  The  adjusted  odds  ratio  (AOR)  with  95% confidence  interval  (CI)  was  used  to  measure  the
strength  of  the  association,  and  the  variable  with  a  p-value  <  0.05  was  assumed  to  be  statistically
significant for multivariate logistic regression analysis.

OPERATIONAL DEFINITIONS

Some of the very important terms are contextually defined below

1.  Infection  Prevention  Practice:  The  infection  prevention  practices  of  HCWs  were  assessed  for  main
components of infection prevention measures like hand hygiene practices, utilization of personal protective
equipment (PPE), healthcare waste management practices, instrument decontamination, and disinfection
practice. Each correct response was coded by "1" and incorrect "0". Correct values were summed up and the
mean value was calculated. The mean value was used to classify HCWs infection prevention practices as
having good practice if the score was equal to or above the mean. The same procedures were applied to
assess knowledge by 6 yes or no questions and 8 choice questions (24)

KNOWLEDGE ABOUT INFECTION PREVENTION PRACTICE

For the convenience of analysis, each correct response in the knowledge category was scored 1 and each
incorrect response will be 0. The correct response was obtained by summing up items scored and dividing
by the total number of items and if it was above or equal to the mean (average) score was Good Knowledge
and otherwise Poor Knowledge(23)

Attitude  about  Infection  prevention  Practice:  Respondents  will  be  asked  attitude-related  questions  to
describe their level attitude. subscale score will be obtained by summing up items scored and dividing by
the total number of items, and if above or equal to the mean (average) score and it I was the positive
attitude and otherwise a negative attitude (24).

ETHICAL APPROVAL

Ethical  approval of the study was obtained from the Research Ethical  Review Committee of the Somali
Federal Government, Ministry of Health and Human Services prior to proceeding with actual data collection
under reference number MOH&HS/DGO/0287/March/2022. A formal letter was written to the Mogadishu
Health Bureau and then to all selected health facilities in Mogadishu. Respondents were provided detailed
information about the purpose, potential benefits and side effects, the right to continue or discontinue the
interview, and the aim of the study, and were given consent to read for those who can read while the
Interviewers read it for those who cannot read. Each respondent was assured that the information they
provided  would  be  kept  confidential  and  used  for  academic  research  purposes  only.  The  study  was
conducted on the basis of respondents' interest and they had the full right to withdraw from the study or
refuse to complete any questionnaires at any time.

RESULTS

SOCIO-DEMOGRAPHIC & ECONOMIC CHARACTERISTICS OF THE RESPONDENTS
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A total of 556 healthcare workers participated in the study with a response rate of 94%. 234 (42.1%) were
men and 322 (57.9%) were women. The mean and standard deviation of the age of the study participants
were both 27.29±5.854. The study found that more than two-thirds of respondents, 451 (81.1%), had a
college degree and 76 (13.7%), 20 (3.6%), 9 (1.6%) had a degree, a Masters (MSC/MPH) and a Ph.D. The
marital  status of the respondents showed that 318 (57.2%) of the study participants were single, 222
(39.9%) were married and 16 (2.9%) were divorced. Of these, 353 (63.5%) had less than 10 years of
professional experience and 203 (36.5%) had more than 10 years of professional experience. The study
showed  that  436  employees  (78.4%)  had  a  monthly  income  of  less  than  three  thousand  US  dollars
(US$3,000) and the average annual income of the participants was US$1,594.3 (Table 1).

Table 1: Socio-demographic & economic Characteristics of Respondents, Mogadishu public
health facilities , 2022

Attributes Categories Frequency
Percent
(%)

Sex
Male 234 42.1

Female 322 57.9

Age

Age group 20-29 59 10.6

Age group 30-39 342 61.5

Age group 40-49 93 16.7

Age group 50-59 60 10.8

Age group 60 and above 2 .4

Educational
status

Degree 451 81.1

Diploma 76 13.7

MSC/MPH 20 3.6

Ph.D. 9 1.6

Marital status

Single 318 57.2

Married 222 39.9

Divorced 16 2.9

Monthly
income

Monthly Salary ≤ 3000 USD 436 78.4

Monthly Salary 3001-5000 USD 113 20.3

Monthly Salary >5000 USD 7 1.3

Work
Experience

Health Professionals Work Experience
with Less than and 10years

377 63.5

Health Professionals Work Experience
with above 10years

203 36.5

Infection  prevention  practice  status  of  Health  workers  working  in  public  health  facilities  of
Mogadishu

The study found that 236 (42.4%) (95% CI: 1.38-1.47) of the 556 respondents among health workers
working in public health facilities in Mogadishu, Somalia, had good infection prevention practices (Fig.1).
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Figure 1: Infection Prevention Status among Health workers working in public health facilities
of Mogadishu, Somalia, 2022

Thirteen  practice-based  infection  prevention  questions  were  used  to  assess  the  status  of  infection
prevention practice among health workers working in public health facilities of the city of Mogadishu. Based
on  responses  to  the  infection  prevention  questions,  the  majority  of  healthcare  workers  485  (87.2%)
responded that they recap needles after use, while the remaining 71 (12.8%) did not (Table 2).

In the practice of infection prevention, syringe reuse is one of the factors critically exposing healthcare
workers to HAIs. In this finding, more than three-quarters of study participants, 476 (85.6%), reported that
they did not reuse syringes, but in contrast, very few 80 (14.5%) of healthcare workers reported that they
did Syringes reused (Table 2).

Hazardous waste should be disposed of and incinerated in hospitals to protect both healthcare workers and
patients from HAIs. In this study, the majority of respondents (507.91.2%) confirmed that they burn/bury
hazardous waste and sharp materials, while the others (49.8.8%) do not bury hazardous waste (Table 2).

Medical  personnel  should  wash  their  hands  before  and  after  each  patient  care  and  immediately  after
unwanted contact with blood fluids. This was one of the questions health workers were asked to explain
their handwashing practice. Respondents responded that almost all, 546 (98.2%), practiced hand washing
during and after patient contact, and 10 (1.8%) of healthcare workers said they did not (Table2).

In infection prevention, the application of hand rub to clean hands is very important to kill microorganisms
that expose healthcare workers. In this study, responses from healthcare professionals indicate that the
majority of them 540 (97.1%) used an antiseptic hand rub to clean their hands, but very few respondents
16 (2.9%) did not use it (Table2).

Handling  the  chlorine  solution  and  changing  it  within  24  hours  is  recommended  as  good  practice  for
infection prevention. Health workers were asked to indicate how often they change the disinfectant chlorine
solutions. According to these results, one hundred and ninety-three (34.7%) health workers change the
disinfecting chlorine solution every 24 hours, which is the standard. However, 110 (19.8%) of healthcare
workers change every two days, 217 (39%) change immediately when soiled, and the rest of respondents
36 (6.5%) said they didn't know. On the other hand, when asked how long do they soak reusable medical
instruments  in  chlorine solution,  healthcare professionals  responded.  Some of  them 168 (30.2%) soak
reusable medical instruments in the chlorine solution for one hour, while the other 217 (39%), 83 (14.9%),
88 (15.8%) soak reusable medical instruments 10 minutes, 24 hours or 5 minutes respectively (Table 2).

In this study, responses from study participants indicated that 543 of 556 respondents (97.7%) wear gloves
when caring for patients, while 13 (2.3%) did not. On the other hand, 541 (97.3%) responded that they
dispose of sharps in security boxes, while 15 (2.7%) did not. The majority of them (460.82.7%) wear
goggles to protect themselves from blood or body fluid splashes during the procedure and their colleagues
(96 (17.3%) did not use them. On the other hand, health workers were interviewed to say how often they
clean  their  stethoscope  with  an  antiseptic  and  some of  them (247.44.4%) said  they  disinfect  it  after
examining each patient, 183 (32.9%) of them said they disinfect them daily, while the other 22 (4%), 48
(8.6%),  56  (10.1%)  indicated  that  they  disinfect  monthly,  never  disinfect,  and  disinfect  weekly,
respectively(Table2).

archiv euromedica  2023 | vol. 13 | num. 3 |

7



On the other hand, as they are in the period of the COVID-19 pandemic, study participants were also asked
if they wear a face mask that is not exposed to respiratory aerosols, and the majority of study participants,
97.3% (541), wear it a mask and 15 (2.7%) did not (Table2).

To prevent infection, dust bins should be easily accessible and clearly marked in medical staff work areas. It
was highlighted in this study that 90.8% (505) of the respondents indicated that bins are easily accessible
and marked, the others (51.9.2%) assured that bins are not accessible and clearly marked in their work
area.

Table 2: Practice of Infection prevention practice status of health workers working in public
health facilities of Mogadishu, Somalia ,2022

KNOWLEDGE OF INFECTION PREVENTION PRACTICE AMONG HEALTH WORKERS

Five (5) knowledge-related questions were used to measure respondents' level of knowledge about infection
prevention practice. Respondents' overall knowledge of infection prevention practice was rated as good for
those responding above the mean and poor for those responding below or equal to the mean. According to
the results, 270 (49%) of all respondents had a low knowledge of infection prevention practice, while 286
(51%) had a good knowledge (Fig 2).
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Figure 2: Knowledge status of health workers working public health facilities of Mogadishu town
,Somalia,2022

Respondents were asked to rate their understanding of handwashing with soap or alcohol-based antiseptics
to reduce the risk of transmitting hospital-acquired pathogens, and the majority of them, 539 (96.9%),
were aware of the use of soap or alcohol-based antiseptics reduced the risk of hospital-acquired pathogens,
while few of them, 17 (3.1%), were unaware (Table 3).

Respondents were also asked to name their most preferred handwashing methods to kill microorganisms,
and more than half  of  the respondents,  360 (64.7%),  chose washing hands with alcohol  as the most
common  way  to  kill  microorganisms,  and  some  of  them,  73  (13.1%)  selected  iodine  solution  as  the
preferred method, while the other 123 (22.1%) said soap and water was the more preferred hand washing
method to kill microorganisms (Table 3).

On the other hand, the level of knowledge of medical professionals on how to prepare chlorine solution was
examined and more than two thirds of them 485 (87.2%) knew the formula to prepare 0.5% chlorine
solution and the residues, whereas 71 (12.8%). did not know (Table 5).

The safety box is very important to collect needlesticks and syringes after use and should be three-quarters
full  and  burned  according  to  the  standard.  Health  workers  were  also  asked  to  indicate  their  level  of
knowledge of the level to which security boxes should be filled prior to locking and sealing. However, the
majority of them, 287 (51.6%), incorrectly answered that security boxes should be completely filled. The
other 181 (32.6%) replied that it should be half full (1/2). Only 88 (15.8%) of respondents answered this
question correctly, stating that security boxes should be three-quarters (3/4) full and sealed (Table 3).

On the other hand, the level of knowledge of healthcare professionals regarding the disease transmitted
through needlestick injuries, and the majority of respondents 357 (64.2%) responded that HIV and HBV are
the two most common diseases transmitted through needlestick injuries. The other 106 (19.1%) said that
only HBV is transmissible through needlestick injuries, and 57 (10.3%) of them said HIV is the disease
transmitted through needlestick injuries. Others chose HIV and TB (9.1.6%) and some of them21 (3.8%)
said HIV, HBV, and TB were transmissible through needlestick injuries while few of them said TB (0.7%) was
one needle-borne disease stick injuries (Table 3).

Table 3: Knowledge about infection prevention practice of health workers working in public
health facilities of Mogadishu, Somalia,2022

Variables Category Frequency
Percent

(%)

Washing your hands with soap or
an alcohol-based antiseptic

decreases the risk of transmission
of hospital-acquired pathogens

No
17 3.1

Yes 539 96.9

Which is the more preferred hand Alcohol hand rub 360 64.7
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washing method to kill
microorganisms?

Iodine solution 73 13.1

Water and soap 123 22.1

Do you know the formula for
preparing 0.5% chlorine solution?

No 71 12.8

Yes 485 87.2

Do you know to what level safety
boxes should be filled before

closing and sealing?

Full 287 51.6

One half (1/2) 181 32.6

Three fourth (3/4) 88 15.8

Which of the following disease is
transmitted by needle stick injury?
(More than one answer is possible)

HBV 106 19.1

HBV and TB 2 .4

HIV 57 10.3

HIV and HBV 357 64.2

HIV and TB 9 1.6

HIV;HBV;TB 21 3.8

TB 4 .7

Overall Knowledge Score of health
workers toward infection

prevention practice

Poor Knowledge of
health workers
toward infection

prevention practice

270 48.6

Good Knowledge of
health workers
toward infection

prevention practice

286 51.4

ATTITUDE OF HEALTH WORKERS TOWARD INFECTION PREVENTION PRACTICE

Attitudes of healthcare professionals towards infection prevention were measured using five-point items on
the Likert scale (strongly disagree, disagree, neutral, agree, and strongly agree) ranging from one (1) to
five (5) were coded. The mean score was determined, and those responding below or equal to the mean
score were scored as negative, while those responding above the mean score were scored positive (Table
4).

After the procedure, the study found that 207 people (37.2%) had positive attitudes towards infection
prevention practice, while 349 people (62.8%) had negative attitudes towards infection prevention practice.
When healthcare workers' attitudes were assessed on whether they agreed that washing hands with soap or
alcohol-based antiseptics reduced the risk of transmission of HAIs, a majority of them agreed 398 (71.6%),
89 (16%) of  they strongly  agreed,  10 (1.8%) strongly  disagreed,  11 (2%) and 48 (8.6%) responded
neutrally to the question (Table4).

They were asked about their attitude towards protective gloves and 15 (2.7%) strongly disagreed that
gloves offer complete protection against infection transmission, 29 (5.2%) disagreed, 50 (9%) neutrally and
one Majority of 370 (66.5%) agreed that gloves offer full  protection and 92 (16.5%) of them strongly
disagreed (Table4).

On  the  other  hand,  study  participants  were  asked  whether  they  agreed  that  used  needles  should  be
recapped immediately after injection to avoid accidental injury. Up to this point, 22 (4%) strongly disagreed,
17 (3.1%) disagreed, 40 (7.2) neutrally, 368 (66.2%) agreed, and 109 (19.6%) strongly agreed that used
needles should be recapped to avoid accidental injury (Table 4).

The other question was knowing the attitudes of healthcare workers, whether using gloves when in contact
with patient care is a useful strategy to reduce the risk of transmission and 11 (2%), 10 (1.8%), 28 (5%) ,
382 (68.7%), 125 (22.5%) strongly disagree, disagree, neutral, agree and strongly disagree. On the other
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hand, respondents were asked if they were at low risk of getting infections from patients and 12 (2.2%), 53
(9.5%),  206  (37.1%),  200  (36%),  85  (15.3%)  were  strongly  disagree,  disagree,  neutral,  agree  and
strongly disagree that there is a very low risk of infection in patients (Table 4).

Table 4: Attitudes of Health care workers toward Infection prevention practice ,2022

Variables

Strongly
disagree

Disagree Neutral Agree
Strongly

agree

N % N % N % N % N %

Do you agree that
washing hands with
soap or an alcohol
Based antiseptic

decreases the risk of
transmission of

hospital-acquired
infections

10 1.8 11 2.0 48 8.6 398 71.6 89 16.0

Gloves provide
complete protection

against
acquiring/transmitting

infection

15 2.7 29 5.2 50 9.0 370 66.5 92 16.5

To prevent accidental
injury, used needles
should be recapped

immediately after use

22 4.0 17 3.1 40 7.2 368 66.2 109 19.6

Using Gloves during
patient care contacts
is useful strategy for
reducing the risk of

Transmission

11 2.0 10 1.8 28 5.0 382 68.7 125 22.5

You have a very low
risk of acquiring

infections from your
patients

12 2.2 53 9.5 206 37.1 200 36.0 85 15.3

Attitude Score of
Employees toward

facemask utilization

Negative Attitude of HCWs
toward Infection prevention

practice 349
62.8%

Positive Attitude of HCWs toward
Infection prevention practice

207 37.2%

FACTORS ASSOCIATED WITH THE INFECTION PREVENTION PRACTICE

Bivariate logistic regression and multivariable analysis were carried out to determine independent predictors
of facemask utilization. Those candidate variables with a P-value < 0.25 in bivariate logistic regression were
included in the multivariable logistic regression model and considered significant in the model at a P-value
less than 0.05(Table 5).

A result of bivariate logistic regression applied to identify significant independent variables showed that
infection  prevention  was  significantly  (P<0.25)  associated  with  attitude,  knowledge,  work  experience,
training, needlestick injury, vaccination against HepB and others, the availability of infection prevention
guidance, it was found that the availability of hand rub in the room, the availability of infection prevention
budgets, the monthly salary, the availability of the infection prevention committee, the availability of PPE,
the availability of Hand washing facilities and the availability of incinerators are significantly associated with
infection prevention (Table 5).

However, in the multivariate logistic regression analysis, attitude, knowledge, work experience, training,
needlestick  injury,  vaccination  against  HepB  and  others,  availability  of  infection  prevention  guidelines,
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availability of hand rub in the room, and availability of budget for infection prevention were found to have a
significant association with infection prevention practice (Table 5).

The study found that healthcare workers with negative attitudes towards infection prevention were 52.2%
less likely to practice infection prevention (AOR = 0.478, 95% CI: 0.316, 0.723) than those with positive
attitudes  (Table  6).  Similarly,  the  study  showed that  healthcare  workers  with  low infection  prevention
knowledge were 63% less likely to take infection prevention practices (AOR = 0.163, 95% CI: 0.099, 0.270)
than those with high infection prevention knowledge (Table 5).

On the other hand, it was found that healthcare workers who were not fully vaccinated against HepB virus
were 43% less likely to take infection prevention measures (AOR: 0.566, 95% CI: 0.366, 0.875) than those
who were fully vaccinated against HepB -Virus were vaccinated HepB and others. In addition, those who had
ever practiced a needlestick injury were 44% less likely (AOR: 0.560.95% CI: 0.390, 0.806) to practice
infection prevention than those who had never had a needlestick injury (Table 5).

Regarding  professional  training,  it  was  found that  those  who had not  received professional  training  in
infection prevention practice were 68% less likely to practice infection prevention (AOR: 0.177, 95% CI:
0.177, 0.591). compared to those who received an infection prevention practice. The study results also
show that health workers with less than or equal to 10 years of professional experience are 3.215 times
more likely to practice infection prevention (AOR: 3.215, 95% CI: 1.712, 6.038) than health workers with
more than 10 years (Table 5).

In this study, it was found that the availability of infection prevention guidelines is one of the organizational
factors related to infection prevention practice. On this basis, health workers without infection prevention
guidelines  practiced 51.1% less  infection  prevention  (AOR: 0.489.95% CI:  0.284,  0.842)  compared to
health workers working in health care facilities where infection prevention guidelines were available (Table
5).

On the other hand, the finding of this study highlighted that the availability of hand rub in the working
rooms of health workers was also an organizational  factor associated with the low infection prevention
practice. Following this, the study shows that the odds of infection prevention practice where there was no
hand  rub  in  the  room  were  78.8%  less  likely  to  practice  infection  prevention  (AOR:0.212,
95%CI,0.047,0.955) when compared to those health workers working in where there was hand rub in their
room (Table 5).

It is well known that budget availability is key to improving infection prevention practice. This study also
ensured  that  health  workers  working  in  facilities  that  did  not  have  an  allocated  budget  for  infection
prevention practice were 57.9% less likely to practice infection prevention compared to health workers
working in health facilities (AOR: 0.421, 95% CI : 0.245, 0.723) allocated budget for infection prevention
practice.

Table 5: Multivariate analysis of Factors Associated with infection prevention practice among
health care workers working in public health facilities in Mogadishu, 2022

Variables Category
Infection Prevention

Practice Status
COR (95%

CI)
AOR

(95%CI)
P-value

Poor
Infection

Prevention
Practice
Status

Good
Infection

Prevention
Practice
Status

HWs fully
vaccinated
for Hep. B,

other

Not fully
Vaccinated(0)

92 (28.7%) 39(16.5%)
.595[.382,

.927]
.566[.366,

.875]
0.022

Fully
Vaccinated(1)

228(71.3%) 197(83.5%)

ever had a
needle stick

injury

No 151(47.2%) 73(30.9%)
.616[.425,

.892]
.560[.390 ,

.806]
0.010

Yes 169(52.8%) 163(69.1%)

Received
occupational
training on

No 63(19.7%) 15(6.4%)
.323[.177,

.591]
.323[.177,

.591]
0.000
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Infection
Prevention Yes 257(80.3%) 221(93.6%)

Work
Experience

of
Respondents

<= 10 years 201(62.8%) 152(64.4%)
3.215[1.712,

6.038]
3.215[1.712,

6.038]
0.000

>10 years 119(37.2%) 84(35.6%)

Attitude
status of

HCWs

Negative
attitudes of

HCWS
218(68.1%) 131(55.5%)

.478[.316,
.723]

.478[.316 ,
.723]

0.000

Positive
attitudes of

HCWs
102(31.9%) 105(44.5%)

Knowledge
status of

HCWs

Poor
knowledge

188(58.8%) 82(34.7%)
.163[.099,

.270]
.163[.099,

.270]
0.000

Good
Knowledge

132(41.3%) 154(65.3%)

Availability
of infection
prevention
guideline

No 60(18.8%) 22(9.3%)
.445[.265,

.750]
.489[.284 ,

.842]
0.10

Yes 260(81.3%) 214(90.7%)

Availability
of hand rub
in the room

No 17(5.3%) 2(0.8%)
.152[.035,

.666]
.212[.047 ,

.955]
0.043

Yes 303(94.7%) 234(99.2%)

Availability
of budget

for infection
prevention

practice

No 69(21.6%) 22(9.3%)
.374[.224,

.625]
.421[.245 ,

.723]
0.002

Yes 251(78.4%) 214(90.7%)

DISCUSSION
The practice of infection prevention is important to delivering quality service and essential to protecting
healthcare workers, patients and communities from infectious agents. This study attempted to assess the
infection  prevention  practice  of  HCWs  in  Mogadishu.  The  study  found  that  236  (42.4%)  (95%  CI:
1.38-1.47) of the 556 respondents had good infection prevention practice among health workers working in
Mogadishu's public health facilities. The results were lower compared to the systematic study conducted in
Iran  among  dentists  and  showed  that  about  60% of  them showed  an  adequate  practice  of  infection
prevention (34). The result is also lower than that of the study conducted among Palestinians, where most
nurses (91.1%) had good infection prevention practices (39). On the other hand, this study was also lower
compared to the study conducted in a public health facility in Addis Ababa, where 66.1% of healthcare
workers were good at practicing infection prevention. The finding stands below the other study in Trinidad
and Tobago,  which found that  44% of  healthcare workers  are using best  practice  to  prevent  infection
(14,18,19).

However, it was higher than the study conducted in Iran, which was found to be 8.7% (35). And the other
study conducted and reported at Alansar General Hospital, Kingdom of Almonarawa, Saudi Arabia (24.6%)
(37). Differences in practice could be due to the different periods of study; Experiences of HCW, area of 
study, and type of healthcare facilities from which HCW were selected to participate in the study.

This study also found that the knowledge level of health workers on infection prevention practice in the
public health facility in Mogadishu was 286 (51%). This study result is higher than the study evaluating KAP
in relation to infection prevention among health workers in Trinidad and Tobago, which reported 20.3% of
infection prevention practice. The result is also higher compared to the study conducted in Kenya, which
found that only 17.8% of health workers work at Mbagathi District Hospital (68). It is also higher compared
to the study conducted in Iran, which reported a low knowledge rate of HCWS regarding infection control
practices (1.5% of HCWS had low knowledge of IP practices (35). However, the result is lower than that of
the study conducted at Hawler Teaching Hospital in the city of Erbil, where about 54% of nurses had a good
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knowledge of infection prevention measures (69).

On the other hand, it is also lower compared to the study conducted among Palestinians, where the nurses
(53.9%) had an adequate knowledge of infection prevention practices (39). It is lower compared to Saudi
Arabia, the study conducted on KAP from nurses towards IP in tertiary hospitals and found that 60% of
nurses had a good knowledge of infection control measures (36). The discrepancy could be due to the
difference between the study setting, the geographic location of the study, the difference in study time, the
sample size, and the different healthcare systems between countries.

Regarding health-care workers' attitudes towards infection prevention practice, the study found that 207
health-care workers (37.2%) had positive attitudes towards infection prevention practice, while 349 people
(62.8%) had negative attitudes towards infection prevention practice. This result is lower than the study
conducted in the city of Addis Ababa, Ethiopia, which ensured that more than 80% of health workers had
good attitudes towards infection prevention practice (14) and the study conducted in Egypt, Mina University
Hospital and Mina General One hospital that reported 85% of HCWs at Mina University and 82% in general
hospitals had a positive attitude towards IPP(68). On the other hand, the study is also lower than the
systematic study conducted in Iran among dentists, which indicated a positive attitude towards infection
prevention, which was >70% (34), and the study conducted among health workers in Trinidad and Tobago
healthcare workers (46.7%) with a good attitude towards infection prevention practice and 55.6% of HCWs
have a good attitude in Bahirdar Town, Ethiopia (57.71). The discrepancy could result from differences in
the time, place, and sample size of the studies, as well as differences in the attitudes of healthcare workers.

In terms of professional training, the study showed that those who had not received professional training in
infection  prevention  practice  were  68% less  likely  to  practice  infection  prevention  (AOR:  0.177,  95%
CI:0.177, 0.591) compared to those who received an infection prevention practice. This result differs from
the study conducted in north-eastern Ethiopia, where healthcare providers who were trained in infection
prevention were 2.2 times more likely to have good practice than those who were not trained (59). The
difference could be due to differences in accessibility to vocational training, organizational commitment to
building the capacity of their workers, time and geographic factors.

In this study, it was found that the availability of infection prevention guidelines is one of the organizational
factors associated with infection prevention practice. On this basis, health workers working where there is
no infection prevention guideline practiced 51.1% less infection prevention (AOR: 0.489.95% CI: 0.284,
0.842) compared to health workers working in health facilities working there Infection prevention guideline
was in place. This study, in contrast to the study conducted in Ethiopia, shows that HWs who have had
access  to  IP  guideline  have  almost  three  times  better  chances  of  being  proficient  compared  to  the
corresponding HWs (42,59,65). It's also not consistent with other studies where healthcare providers who
have IP guideline in their healthcare facilities were 3.7 times higher than those who did not have IP policies
and the study conducted in Addis Ababa, health care workers who were aware of the availability of infection
prevention related standard operating procedures  (SOPs)  or  guidelines  in  their  healthcare facility  were
almost twice as likely to have good infection prevention practices in place as those who were not aware of
the availability of infection prevention SOPs. The discrepancies could be due to the different availability of
infection prevention guidelines and SOP, study time, and differences in sample size

The results of this study also showed that health workers with less than or equal to 10 years of professional
experience were 3.215 times more likely to practice infection prevention (AOR: 3.215, 95% CI: 1.712,
6.038)  than  health  workers  with  more  than  10  years.  This  result  was  almost  identical  to  the  study
conducted in Addis Ababa, which found that HCWs of less than 10 years were almost 4 times more likely to
practice IP than those with more than 10 years of experience (23,24,57,58 ). This may be due to the fact
that newly hired healthcare professionals have access to the updated knowledge and guidelines of infection
prevention practice, and they are very energetic in applying infection prevention practice compared to those
with more than 10 years of professional experience.

CONCLUSION
Compared  to  previous  studies,  the  level  of  proper  practice  of  infection  prevention  among  health  care
workers working in the study area was low (42.4%). The results of the study showed that attitude, work
experience,  training,  needlestick  injury,  vaccination  against  HepB  and  others,  availability  of  infection
prevention guidelines, availability of hand rub in the room, and availability of infection prevention budget
were significantly related to these factors and infection prevention practice. Affected bodies should work
hard to improve infection prevention measures by training medical staff in infection prevention practice to
fill  the training gap, and trained health workers sharing experiences for those who have not completed
training, guidance use, allocate budgets for infection prevention practice, use of PPE, use of hand rub, and
encourage HCWs to implement infection prevention practices.

RECOMMENDATION
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i. To all Levels of Hospital administrations, Health Offices and Ministry of Health
The CEO of the hospital and PHCU directors of the health centers should make infection prevention
committee to be active and take intervention.  All  CEOs, Health offices,  and MoH should provide
employees  with  training  on  infection  prevention  practice,  avail  guidelines,  PPE  supplies,  allocate
budget, enhance behavioral change activities to raise HCWs awareness so that infection prevention
can be improved, attitude and behavioral change can be achieved and finally the infection prevention
status will be improved

ii. To all Health care workers working in public health facilities
Health  care  workers  should  attend  training,  expand  their  understanding  of  infection  prevention
practice, and urge their co-workers to use to implement safe infection prevention practice. Health
professionals  should  share  their  experiences  to  enable  others  implement  infection  prevention
measures.

iii. To Researchers and scholars
Researchers should focus on the factors associated with infection prevention practice, and further
studies should be conducted to learn more about the factors affecting infection prevention among
health workers in public health institutions, as adequate studies have not been conducted in Somalia.
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ADDITIONAL POINTS

Strength of the study: This research can help health professionals, hospital CEOs, health service managers,
the Ministry of Health, and other sectors to focus on infection prevention and related issues. Because the
information was collected by healthcare workers, it helps improve infection prevention strategies. Data were
collected  from  trained  government  health  workers  who  voluntarily  completed  a  self-administered
questionnaire.  Data  collection  and data  entry  were  strictly  supervised,  and  analysis  and  cleanup were
carefully performed using the latest versions of computer applications, SPSS version 26.

Limitation of the study: The study aimed to determine all aspects related to infection prevention practice but
was not exhaustive and other factors might exist that were not discovered in this study. Some associated
factors could not be compared to other studies due to the lack of similar studies. The other drawback of the
study is that there were not enough comparable studies in Somalia and the study area to use as a literature
review and therefore it was too difficult to make comparisons. Since the study only included government
health facilities and health workers working in these facilities, not private health facilities and the health
professionals working in them, this may limit the inference to the general health workers in Mogadishu.

CONFLICTS OF THE INTEREST

The authors state that the research was conducted without commercial or financial relationships that could
be construed as a potential conflict of interest.

AUTHOR CONTRIBUTION

The authors contributed significantly to the work of this study and the correspondent participated in its
drafting, revision/review. All authors agree to be responsible for the content of the work. The agreement
was made with the journal to which the article was sent for publication.

ACKNOWLEDGEMENT

I acknowledge RUDN University for initiating my work at this research. My gratitude goes to Somali Federal
Republic, Ministry of Health and Human Services encouraging me and providing me Ethical approval. I am
also  grateful  to  Hagarla  Institute  and  their  team,  my  special  thanks  go  to  all  my  data  collectors,
Supervisors, Respondents, and co-workers.

FUNDING

No funded raised from institutions or other sources and the study was conducted by the researchers.

REFERENCES

1. Tietjen L, Mcintosh N. Infection Prevention Guidelines for Healthcare Facilities with Limited Resources.

2. Alemayehu RF, Seid KA, Sada O . Assessment of Knowledge and Practice on Infection Prevention

archiv euromedica  2023 | vol. 13 | num. 3 |

15



among Health Care Workers at Dessie Referral Hospital, Amhara Region, South Wollo Zone, North
East Ethiopia. J Community Med Health Educ. 2016;06(06). DOI:10.4172/2161-0711.1000487

3. Engelbrecht M, Rensburg AJ Van, Kigozi G, Rensburg HCJD Van. Factors associated with good TB
infection  control  practices  among  primary  healthcare  workers  in  the  Free  State  Province,  South
Africa. BMC Infect Dis [Internet]. 2016;1–10. DOI:  10.1186/s12879-016-1984-2

4. Desta M, Ayenew T, Sitotaw N, Tegegne N, Dires M, Getie M. Knowledge, practice and associated
factors  of  infection  prevention  DOI:   10.1186/s12913-018-3277-5  among  healthcare  workers  in
Debre Markos referral hospital , Northwest Ethiopia. 2018;1–10.

5. Gilbert  GL,  Kerridge  I.  The  politics  and  ethics  of  hospital  infection  prevention  and  control:  a
qualitative  case  study  of  senior  clinicians’  perceptions  of  professional  and  cultural  factors  that
influence doctors’ attitudes and practices in a large Australian hospital. 2019;1–10.

6. Yazie  TD,  Sharew  GB,  Abebe  W.  Knowledge,  attitude,  and  practice  of  healthcare  professionals
regarding infection prevention at Gondar University referral hospital, northwest Ethiopia : a cross  
sectional study. BMC Res Notes [Internet]. 2019;1–7. DOI: 10.1186/s13104-019-4605-5

7. Thi L, Lien Q, Johansson E, Lan PT, Thi N, Chuc K. A Potential Way to Decrease the Know-Do Gap in
Hospital Infection Control in Vietnam: “Providing Specific Figures on Healthcare-Associated Infections
to  the  Hospital  Staff  Can  ‘Wake  Them  Up’  to  Change  Their  Behaviour  .”  2018;  DOI:
10.3390/ijerph15071549

8. Oluwagbemiga  AO,  Akinsete  SJ,  Ana  GR,  Ogunseye  OO.  Knowledge,  attitude  and  self-reported
practice of healthcare workers on infection control in a health facility in Akure, Nigeria. Int J Infect
Control. 2021; 1:1–6. DOI: 10.3396/ijic.v17.20818

9. Sheet F. AHRQ’ s Efforts to Prevent and Reduce. :1–8.

10. on Hand Hygiene in Health Care First Global Patient Safety Challenge Clean Care is Safer Care.

11. Sastry S, Masroor N, Bearman G, Hajjeh R, Holmes A, Memish Z, et al.  International Journal of
Infectious Diseases. The 17th International Congress on Infectious Diseases workshop on developing
infection prevention and control  resources for low- and middle-income countries. Int J Infect Dis
[Internet]. 2017;57: 138–43. DOI:  10.1016/j.ijid.2017.01.040

12. Kabai  B,  Mogunde  J,  Olilo  P.  Human  Immunodeficiency  Virus  and  Hepatitis  B  Virus  Infection
Prevention Following Occupational Exposure among Staff at a Regional Referral Hospital in Western
Kenya. 2018;1–6. Int J Prev Med. 2018 May 16;9:43 DOI:  10.4103/ijpvm.IJPVM_217_16

13. Biniyam S, Sahiledengle B, Gebresilassie A, Getahun T, Hiko D. Infection Prevention Practices and
Associated Factors among Healthcare Workers in Governmental Healthcare Facilities in Addis Ababa.
2018; Ethiop J Health Sci. 2018 Mar;28(2):177-186 DOI:  10.4314/ejhs.v28i2.9.

14. Abubakar U. Point-prevalence survey of hospital acquired infections in three acute care hospitals in
Northern  Nigeria.  Antimicrob  Resist  Infect  Control.  2020  May  11;9(1):63.  DOI:
10.1186/s13756-020-00722-9

15. Sahiledengle B, Tekalegn Y, Woldeyohannes D. The critical role of infection prevention overlooked in
Ethiopia,  only one-half  of  health-care workers had safe practice: A systematic review and meta-
analysis. PLoS One. 16(1): e0245469. DOI:  10.1371/journal.pone.0245469

16. Jemal S, Zeleke M, Tezera S, Hailu S, Abdosh A, Biya M, et al. Health care workers’ knowledge,
attitude  and  practice  towards  infection  prevention  in  Dubti  referral  hospital,  Dubti,  North  East
Ethiopia.  Int  J  Adv  Community  Med.  2019;2(1):30–6.  DOI:  https://doi.org/10.33545
/comed.2019.v2.i1a.07

17. Unakal  CG,  Nathaniel  A,  Keagan  B,  Alexandria  B,  Lauralee  B,  Varun  C,  et  al.  Assessment  of
knowledge,  attitudes,  and  practices  towards  infection  prevention  among  healthcare  workers  in
Trinidad  and  Tobago.  Int  J  Community  Med  Public  Heal.  2017;4(7):2240.  DOI:
10.18203/2394-6040.ijcmph20172813

18. Fashafsheh Ahmad Ayed I, Eqtait Lubna Harazneh F. Knowledge and Practice of Nursing Staff towards
Infection Control Measures in the Palestinian Hospitals. 2015;6(4):79–91.

19. Zenbaba D, Sahiledengle B, Bogale D. Practices of Healthcare Workers regarding Infection Prevention
in Bale Zone Hospitals, Southeast Ethiopia. 2020;2020.

20. Tulu FD. IMPLEMENTATION OF LAWS AND REGULATION. 2014;7(2):134–41.

21. Gichuhi AW, Kamau SM, Nyangena E, Otieno-ayayo ZN. Health Care Workers Adherence to Infection
Prevention  Practices  and  Control  Measures :  A  Case  of  a  Level  Four  District  Hospital  in  Kenya.
2015;4(2):39–44.

22. Sahiledengle B, Gebresilassie A, Getahun T, Hiko D. Infection Prevention Practices and Associated
Factors among Healthcare Workers in Governmental Healthcare Facilities in Addis Ababa. Ethiop J
Health Sci. 2018;28(2):177–86. DOI:  10.4314/ejhs.v28i2.9

23. Geberemariyam BS, Donka GM, Wordofa B. Assessment of knowledge and practices of healthcare

archiv euromedica  2023 | vol. 13 | num. 3 |

16

http://dx.doi.org/10.4172/2161-0711.1000487
http://dx.doi.org/10.4172/2161-0711.1000487
https://doi.org/10.1186/s12879-016-1984-2
https://doi.org/10.1186/s12879-016-1984-2
https://doi.org/10.1186/s12913-018-3277-5
https://doi.org/10.1186/s12913-018-3277-5
https://doi.org/10.1186/s13104-019-4605-5
https://doi.org/10.1186/s13104-019-4605-5
https://doi.org/10.3390/ijerph15071549
https://doi.org/10.3390/ijerph15071549
http://dx.doi.org/10.3396/ijic.v17.20818
http://dx.doi.org/10.3396/ijic.v17.20818
https://doi.org/10.1016/j.ijid.2017.01.040
https://doi.org/10.1016/j.ijid.2017.01.040
https://doi.org/10.4103/ijpvm.ijpvm_217_16
https://doi.org/10.4103/ijpvm.ijpvm_217_16
https://doi.org/10.4314/ejhs.v28i2.9
https://doi.org/10.4314/ejhs.v28i2.9
https://doi.org/10.1186/s13756-020-00722-9
https://doi.org/10.1186/s13756-020-00722-9
https://doi.org/10.1371%2Fjournal.pone.0245469
https://doi.org/10.1371%2Fjournal.pone.0245469
https://doi.org/10.33545/comed.2019.v2.i1a.07
https://doi.org/10.33545/comed.2019.v2.i1a.07
https://doi.org/10.33545/comed.2019.v2.i1a.07
https://doi.org/10.33545/comed.2019.v2.i1a.07
http://dx.doi.org/10.18203/2394-6040.ijcmph20172813
http://dx.doi.org/10.18203/2394-6040.ijcmph20172813
https://doi.org/10.4314/ejhs.v28i2.9
https://doi.org/10.4314/ejhs.v28i2.9


workers  towards  infection  prevention  and  associated  factors  in  healthcare  facilities  of  West  Arsi
District, Southeast Ethiopia : a facility-based cross-sectional study. 2018;1–11.

24. Awodele O, Adewoye AA, Oparah AC. Assessment of medical waste management in seven hospitals in
Lagos, Nigeria. BMC Public Health [Internet]. 2016;1–11. DOI:  10.1186/s12889-016-2916-1

25. Mortier  S  Du,  Mukangu S,  Sagna C,  Nyffenegger  L,  Perone  SA.  A  decade of  an  HIV workplace
programme in armed conflict zones; a social responsibility response of the International Committee of
the Red Cross. J Occup Med Toxicol [Internet]. 2016;1–10. DOI: 10.1186/s12995-016-0119-4

26. Shiferaw Y, Abebe T, Mihret A. Hepatitis B virus infection among medical waste handlers in Addis
Ababa, Ethiopia. 2011;

27. Nelson S, Stone PW, Jordan S, Pogorzelska M, Halpin H, Vanneman M, et al. Patient Safety Climat:
Variation in Perceptions by Infection Preventionists and Quality Directors. Interdiscip Perspect Infect
Dis. 2011;2011.: 357121. DOI:  10.1155/2011/357121

28. Sante DELA. Document no. EM/RC57/6. 2010;1–2.

29. Survey C, Thu TA, Quocanh N, Quychau N, Hung NV. Internal Medicine: Open Access Knowledge ,
Attitude and Practices Regarding Standard and Isolation Precautions Among Vietnamese Health Care
Workers : A Multicenter. 2012;2(4):2–6.

30. Krein  SL,  Greene  MT,  Apisarnthanarak  A,  Sakamoto  F,  Tokuda  Y,  Sakihama  T,  et  al.  Infection
prevention practices in Japan, Thailand, and the United States: Results from national surveys. Clin
Infect Dis. 2017;64(Suppl 2): S105–11. DOI:  10.1093/cid/cix073

31. Eldred C, Kahia J, Kiapi L, Lamond B, Mearns S, Miller L, et al. Assessing infection prevention and
control during COVID-19 in 22 humanitarian contexts. 2021;(July):26–8.

32. Kumar AM V. Public Health Action Campaign. Public Heal Action [Internet]. 2017;7(1):Syzdykova, A.,
Zolfo, M., Malta, A., Diro, E., O. http://dx.doi.org/10.5588/pha.16.0125%0ASetting:

33. Moradi Khanghahi B, Jamali Z, Pournaghi Azar F, Naghavi Behzad M, Azami-Aghdash S. Knowledge,
Attitude, Practice, and Status of Infection Control among Iranian Dentists and Dental Students: A
Systematic  Review.  J  Dent  Res  Dent  Clin  Dent  Prospects.  2013;7(2):55–60.  DOI:
10.5681/joddd.2013.010

34. Sheybani  F.  A  Relative  Study  to  Illustrate  the  Infection  Control  Practices  Based  on  Knowledge,
Attitude and Practices at a Tertiary University Hospital. J Microbiol Exp. 2017;4(3):1–5.

35. Salem OA. Knowledge and Practices of Nurses in Infection Prevention and Control within a Tertiary
Care Hospital. Ann Med Health Sci Res. 2019;422–5.

36. Hamid HA, Mustafa MM, Al-Rasheedi  M, Balkhi  B,  Suliman N, Alshaafee W, et al.  Assessment of
Hospital  Staff  Knowledge,  Attitudes and Practices (KAPS) on Activities  Related to Prevention and
Control of Hospital Acquired Infections. Int J Prev Treat [Internet]. 2019;8(1):1–7. Available from:
http://journal.sapub.org/ijpt

37. Hussein LM, Ali SD, Twair AMJ. Evaluation of infection control measures of iraqi dentists in dental
practices. Medico-Legal Updat. 2020;20(2):268–73.

38. Ayed  A,  Fashafsheh  I,  Eqtait  FA,  Harazneh  L.  Knowledge  and  Practice  of  Nursing  Staff  towards
Infection  Control  Measures  in  the  Palestinian  Hospitals  Knowledge  and  Practice  of  Nursing  Staff
towards Infection Control Measures in the Palestinian Hospitals. 2015;(January).

39. Anagaw B, Shiferaw Y, Anagaw B, Belyhun Y, Erku W, Biadgelegn F, et al. Seroprevalence of hepatitis
B  and  C  viruses  among  medical  waste  handlers  at  Gondar  town  Health  institutions,  Northwest
Ethiopia. 2012;

40. Padilha KG, Inoue EN, Vasconcelos TN, Cunha S, Figueiredo B, Levin AS. Nursing Workload as a Risk
Factor for Healthcare Associated Infections in ICU: A Prospective Study. 2012;7(12):3–8.

41. Workers MGH, Yakob E, Lamaro T, Henok A. Journal of Community Medicine & Knowledge, Attitude
and Practice towards Infection Control Measures among. 5(5).

42. Tagoe DNA, Baidoo SE, Dadzie I, Tengey D, Agede C. POTENTIAL SOURCES OF TRANSMISSION OF
HOSPITAL ACQUIRED INFECTIONS IN THE VOLTA REGIONAL HOSPITAL IN GHANA. 2011;45(1).

43. Report on the Burden of Endemic Health Care-Associated Infection Worldwide Clean Care is Safer
Care.

44. Solomon FB,  Wadilo  FW,  Arota  AA,  Abraham YL.  Antibiotic  resistant  airborne  bacteria  and  their
multidrug  resistance  pattern  at  University  teaching  referral  Hospital  in  South  Ethiopia.  Ann  Clin
Microbiol Antimicrob. 2017;1–7. DOI:  10.1186/s12941-017-0204-2

45. Nag K, Datta A, Karmakar N, Chakraborty T. Knowledge, attitude and practice about hospital acquired
infection among health care personnel in a tertiary care hospital of Tripura. 2018;6(10):3303–8.

46. Ali  S,  Yousef  A,  Ph  D.  Effect  of  Nursing  Guidelines  Regarding  Infection  Control  Measures  on
Performance  of  Internship  Students  in  Applied  Medical  Science  College  at  Hafr  Al-Batin.

archiv euromedica  2023 | vol. 13 | num. 3 |

17

https://doi.org/10.1186/s12889-016-2916-1
https://doi.org/10.1186/s12889-016-2916-1
https://occup-med.biomedcentral.com/articles/10.1186/s12995-016-0119-4
https://occup-med.biomedcentral.com/articles/10.1186/s12995-016-0119-4
https://doi.org/10.1155%2F2011%2F357121
https://doi.org/10.1155%2F2011%2F357121
https://doi.org/10.1093/cid/cix073
https://doi.org/10.1093/cid/cix073
https://doi.org/10.5681/joddd.2013.010
https://doi.org/10.5681/joddd.2013.010
https://doi.org/10.1186%2Fs12941-017-0204-2
https://doi.org/10.1186%2Fs12941-017-0204-2


2014;3(4):37–46.

47. Houghton C, Meskell P, Delaney H, Smalle M, Glenton C, Booth A, et al. Infectious diseases: a rapid
qualitative evidence synthesis. Cochrane Database Syst Rev. 2020;(4):CD013582.

48. The GOF, Of R, Leone S. National Infection Prevention and Control Guidelines.

49. Committee IC. Guidelines on Infection Control Practice in the Clinic Settings of Department of Health.
2019;2019(December).

50. Manual R, Service FOR, In M, Facilities H, Ministry F, Health OF, et al. INFECTION PREVENTION AND
PATIENT SAFETY REFERENCE MANUAL FOR SERVICE PROVIDERS AND MANAGERS IN HEALTHCARE
FACILITIES OF ETHIOPIA FEDERAL MINISTRY OF HEALTH SECOND EDITION. 2012;

51. Fashafsheh I. Knowledge and Practice of Nursing Staff towards Infection Control Measures in the
Palestinian Hospitals. 2015;6(4):79–91.

52. Jaybhaye D, Dahire P, Nagaonkar A, Vedpathak V, Deo D, Kawalkar U. Needle stick injuries among
health care workers in tertiary care hospital in tertiary care hospital of rural India. Int J Med Sci Public
Heal. 2014;3(1):49.

53. Jemal  K,  Gashaw  K,  Kinati  T,  Bedada  W,  Getahun  B.  Clean  and  Safe  Healthcare  Environment :
Knowledge, Attitude, and Practice of Infection Prevention and Control among Health Workforce at
North Showa Zone Oromiya Region. 2020;2020:1–10. doi:  10.1155/2020/6021870

54. James Attangeur Chimfutumba N. Infection Prevention and Control Practices in Public Health Facilities
Compared to the Confessional and Private Ones. Sci J Public Heal. 2015;3(6):865.

55. Sahiledengle B, Tekalegn Yo, Woldeyohannes D. The critical role of infection prevention overlooked in
Ethiopia , only one-half of health-care workers had safe practice : A systematic review and meta-
analysis. 2021;1–18. DOI:  10.1371/journal.pone.0245469

56. Gulilat  K.  Assessment  of  Knowledge,  Attitude  And  Practice  of  Health  Care  Workers  on  Infection
Prevention in Health Institution Bahir Dar City Administration. Sci J Public Heal. 2014;2(5):384.

57. Demissie Gizaw G, Aderaw Alemu Z, Kibret KT. Assessment of  knowledge and practice of  health
workers towards tuberculosis  infection control  and associated factors in  public  health facilities  of
Addis  Ababa,  Ethiopia:  A  cross-sectional  study.  Arch  Public  Heal.  2015;73(1):1–9.
 DOI: 10.1186/s13690-015-0062-3

58. Assefa J, Diress G, Adane S. Infection prevention knowledge, practice, and its associated factors
among healthcare providers in primary healthcare unit of Wogdie District, Northeast Ethiopia, 2019:
A cross-sectional study. Antimicrob Resist Infect Control. 2020;9(1):1–9.

59. Komuhangi G, Kevin NU, Felex IO, Kabiri L. Factors Associated with Compliance with Infection Control
Guidelines in the Management of Labour by Healthcare Workers at Mulago Hospital, Uganda. Open J
Nurs. 2019;09(07):697–723.

60. Hospitals US. Estimating Health Care-Associated Infections and Deaths in. 2007;122(April):160–6.

61. Mamishi  S,  Pourakbari  B,  Teymuri  M,  Babamahmoodi  A,  Mahmoudi  S.  Management  of  hospital
infection control in iran: A need for implementation of multidisciplinary approach. Osong Public Heal
Res Perspect [Internet]. 2014;5(4):179–86. DOI:  10.1016/j.phrp.2014.06.001

62. Lowe H, Woodd S, Lange IL, Janjanin S, Barnett  J,  Graham W. Challenges and opportunities for
infection prevention and control in hospitals in conflict-affected settings: a qualitative study. Confl
Health. 2021;15(1):1–10. DOI:  10.1186/s13031-021-00428-8

63. Langoya COC, Fuller NJ. Assessment of knowledge of hand washing among health care providers in
Juba Teaching Hospital, South Sudan. South Sudan Med J. 2015;8(3):60–3.

64. Asemahagn MA. Factors determining the knowledge and prevention practice of healthcare workers
towards  COVID-19  in  Amhara  region,  Ethiopia:  A  cross-sectional  survey.  Trop  Med  Health.
2020;48(1).

65. Deryabina A, Lyman M, Yee D, Gelieshvilli M, Sanodze L, Madzgarashvili L, et al. Core components of
infection  prevention  and  control  programs  at  the  facility  level  in  Georgia :  key  challenges  and
opportunities. Antimicrob Resist Infect Control [Internet]. 2021;1–20. Available from: https://doi.org
/10.1186/s13756-020-00879-3

66. Gichuhi AW, Kamau SM, Nyangena E, Otieno-ayayo ZN. Health Care Workers Adherence to Infection
Prevention Practices and Control Measures : A Case of a Level Four District Hospital in Kenya Health
Care Workers Adherence to Infection Prevention Practices and Control Measures : A Case of a Level
Four District. 2015;(April).

67. Davoudi-Kiakalayeh  A,  Mohammadi  R,  Pourfathollah  AA,  Siery  Z,  Davoudi-Kiakalayeh  S.
Alloimmunization in thalassemia patients: New insight for healthcare. Int J Prev Med. 2017;8.

68. H R. Knowledge about infection control measures among nurses at Hawler Teaching Hospital in Erbil
city. Zanco J Med Sci. 2016;20(2):1272–9.

archiv euromedica  2023 | vol. 13 | num. 3 |

18

https://doi.org/10.1155%2F2020%2F6021870
https://doi.org/10.1155%2F2020%2F6021870
https://doi.org/10.1371/journal.pone.0245469
https://doi.org/10.1371/journal.pone.0245469
https://doi.org/10.1186%2Fs13690-015-0062-3
https://doi.org/10.1186%2Fs13690-015-0062-3
https://doi.org/10.1016/j.phrp.2014.06.001
https://doi.org/10.1016/j.phrp.2014.06.001
https://doi.org/10.1186/s13031-021-00428-8
https://doi.org/10.1186/s13031-021-00428-8
https://doi.org/10.1186/s13756-020-00879-3
https://doi.org/10.1186/s13756-020-00879-3
https://doi.org/10.1186/s13756-020-00879-3
https://doi.org/10.1186/s13756-020-00879-3


69. Otieno BO,  Kihara  EN,  Mua BN.  Infection  Control  Practices  Among Private  Practicing  Dentists  in
Nairobi During the Pre-coronavirus Disease 2019 Period. Front Oral Heal. 2020;1(December):1–9.
DOI:  10.3389/froh.2020.587603

70. Unakal  CG,  Nathaniel  A,  Keagan  B,  Alexandria  B,  Lauralee  B,  Varun  C,  et  al.  Assessment  of
knowledge,  attitudes,  and  practices  towards  infection  prevention  among  healthcare  workers  in
Trinidad and Tobago Assessment of knowledge, attitudes, and practices towards infection prevention
among healthcare workers in Trinidad and Toba. 2017;(June).

71. Eskander HG, Youssef W, Morsy M, Ali H, Elfeky A. Intensive Care Nurses ’ Knowledge & Practices
regarding  Infection  Control  Standard  Precautions  at  a  Selected  Egyptian  Cancer  Hospital.
2013;4(19):160–74.

72. Abalkhail A, Al Imam MH, Elmosaad YM, Jaber MF, Al Hosis K, Alhumaydhi FA, et al. Knowledge,
attitude  and  practice  of  standard  infection  control  precautions  among  health-care  workers  in  a
university hospital in Qassim, Saudi Arabia: A cross-sectional survey. Int J Environ Res Public Health.
2021;18(22):1–13. DOI:  10.3390/ijerph182211831

73. Gezie H. iMedPub Journals Health Care Workers Knowledge, Attitude and Practice towards Hospital
Acquired  Infection  Prevention  at  Dessie  Referral  Hospital,  Northeast  Ethiopia  Socio-demographic
characteristics of the study. 2021;1–3.

74. Thankam T, Goswami YP. Knowledge Attitude and Practice of Health Care Workers towards Hospital
Acquired Infection Prevention in Joseph Hospital, Tamil Nadu, India. 2021;10(2):31–7.

75. Study AB. Somalia’ s Healthcare System: A Baseline Study & Human Capital Development Strategy.
Herit Inst. 2020;(May):1–77.

76. Afwein  E.  Hospitals  in  Somalia  [Internet].  Mogadishu:  WHO  Somali  Liaison  Office;
https://www.ecoi.net/en/file/local/1335099/1222_1197629397_hospitals-somalia.pdf

77. Health Facilities in Banadir Region, Mogadishu (Somalia) [Internet]. Mogadishu: WH; p. 7623725.
https://www.ecoi.net/en/file/local/1334545/1222_1197884519_hf-banadir.pdf

back

archiv euromedica  2023 | vol. 13 | num. 3 |

19

https://doi.org/10.3389/froh.2020.587603
https://doi.org/10.3389/froh.2020.587603
https://doi.org/10.3390/ijerph182211831
https://doi.org/10.3390/ijerph182211831
https://www.ecoi.net/en/file/local/1335099/1222_1197629397_hospitals-somalia.pdf
https://www.ecoi.net/en/file/local/1335099/1222_1197629397_hospitals-somalia.pdf
https://www.ecoi.net/en/file/local/1334545/1222_1197884519_hf-banadir.pdf
https://www.ecoi.net/en/file/local/1334545/1222_1197884519_hf-banadir.pdf
file:///C:/Users/marcmarc/Desktop/tempprojekt/acrhiv-eiromedica-03-2023.html
file:///C:/Users/marcmarc/Desktop/tempprojekt/acrhiv-eiromedica-03-2023.html

