HOSPITAL ACQUIRED INFECTIONS AND INFECTION
PREVENTION PRACTICES IN TEACHING HOSPITALS IN
THE AMHARA REGIONAL STATE, ETHIOPIA

WALELEGN WORKU YALLEW

DISSERTATION FOR THE DEGREE OF DOCTOR OF PHYLOSOPHY
(PhD)
IN PUBLIC HEALTH ADDIS ABABA UNIVERSITY, ETHIOPIA

May, 2017



ADDIS ABABA UNIVERSITY, SCHOOL OF GRADUATE
STUDIES, COLLEGE OF HEALTH SCIENCES
SCHOOL OF PUBLIC HEALTH

HOSPITAL ACQUIRED INFECTIONS AND INFECTION
PREVENTION PRACTICE IN TEACHING HOSPITALS IN THE
AMHARA REGIONAL STATE, ETHIOPIA

A DISSERTATION SUBMITTED TO THE SCHOOL OF GRADUATE
STUDIES OF ADDIS ABABA UNIVERSITY IN PARTIAL FULFILLMENT
OF THE REQUIREMENTS FOR THE DEGREE OF DOCTOR OF
PHILOSOPHY (PhD) IN PUBLIC HEALTH

BY
WALELEGN WORKU YALLEW
ADVISORS
1. Dr. Abera Kumie Takele ( Ph.D.)
2. Professor, Feleke Moges Yehuala (Ph.D.)

MAY, 2017
ADDIS ABABA UNIVERSITY



DISSERTATION APPROVAL
ADDIS ABABA UNIVERSITY
SCHOOL OF GRADUATE STUDIES

HOSPITAL ACQUIRED INFECTIONS AND INFECTION

PREVENTION PRACTICE IN TEACHING HOSPITALS IN THE

AMHARA REGIONAL STATE, ETHIOPIA
BY
WALELEGN WORKU YALLEW

SCHOOL OF PUBLIC HEALTH, ADDIS ABABA UNIVERSITY

APPROVED BY THE EXAMINING BOARD

Chairman, Examining Board Signature and Date

Dr. Abera Kumie
Supervisor (Primary) Signature and Date

Professor Feleke Moges

Supervisor (Secondary) Signature and Date
External Examiner Signature and Date
Internal Examiner Signature and Date

Internal Examiner Signature and Date



ORIGINAL PAPERS

This dissertation is mainly based on the following four papers

L. Yallew WW, Kumie A, Yehuala FM. The point prevalence of hospital-acquired infections
in two teaching hospitals of Amhara Region in Ethiopia. Drug Healthc. Patient Saf. 2016,
8:71-6.

II. Yallew WW, Kumie A, Yehuala FM. Risk factors for hospital acquired infections in

teaching hospitals of the Amhara Regional State, Ethiopia: matched case control study

(Accepted in plos one, PONE-D-16-42919)

III.  Yallew WW, Kumie A, Yehuala FM. Healthcare worker’s practice of infection prevention
and control of hospital acquired infection in Amhara Region teaching hospitals,  Ethi-

opia.

(Submitted to BMC Health service research and under review, BHSR-D-16-01513)

IV. Yallew WW, Kumie A, Yehuala FM. Barriers to Infection prevention practice among

Ambhara region teaching hospitals in Ethiopia: Qualitative study

(Submitted to BMC Nursing NURS-D-17-00027)



ACRONYMS AND ABBREVIATIONS

AIDSTAR AIDS Support and Technical Assistance Resources
AOR Adjusted Odds Ratio
APACHE Physiological Score Chronic Health Evaluation

ASA American Society of Anesthesiology
BAP Blood Agar Plate

BSI Blood Stream Infection

CAP Chocolate Agar Plate

CAls Community Acquired Infections

CAUTI Catheter Associated Urinary Tract Infection

CDC Centers for Disease Control and Prevention
CHS College of Health Science
CI Confidence Interval

CLABSI Central Line-Associated Bloodstream Infections

CLIPs Central Line Insertion Practices
CR-BSI  Catheter-Related Bloodstream Infection
CSA Central Statistical Agency of Ethiopia
Cv Coefficient of Variation

CVCs Central Venous/Vascular Catheters

DA Devise Associated
DI Depth Interview
ECDC European Centre for Disease Prevention and Control

ESCMID European Society for Clinical Microbiology and Infectious Diseases
HAI Hospital Acquired Infection

HAP Hospital-acquired pneumonia



HA-UTI
HBV
HBC
HCAI
HCWs

HIV/AIDS
HIV

HPA
FHH
FGD
FMOHE
ICC
ICU
IPPS
IVC

LRTI
LOS

NAUTIs
NCCLS
NHSN
NHS
NICU
NIS
NNIS
MDROs
MRSA
PEAP
POA

Hospital-acquired Urinary Tract Infection
Hepeatitis B virus

Hepatitis C Virus

Health Care Associated Infection

Health Care Workers

Human Immune Virus /Acquired Immune deficient syndrome

Human Immune Virus
Health Protection Agency
Felege-Hiwot Hospital
Focus Group Discussion

Federal Ministry of Health Ethiopia
Interclass Correlation Coefficient
Intensive Care Unit
Infection Prevention and Patient Safety
Intravascular Catheters

Lower Respiratory Tract Infection

Length of Stay
Nosocomial Urinary Tract Infections
National Committee for Clinical Laboratory Standards
National Healthcare Safety Network
National Health Service
Neonatal Intensive Care Unit
Nosocomial Infections Surveillance
National Nosocomial Infections Surveillance
Multi-Drug Resistant Organismes
Methicilin-Resistant Staphylococcus Aureus
Pan Euro Asian Prevalence

Present On Admission

Vi



PPS

PVC
OR
SSI
ucC
UK
uoG
URT
USA
UTI
VAP

VIF
WHO

Point Prevalence Survey

Peripheral Vascular Catheter
Odds Ratio

Surgical Site Infection

Urinary Catheter

United Kingdom

University of Gondar

Upper Respiratory Tract Infection
United States of America
Urinary Tract Infection

Ventilator Associated Pneumonia
Variance Inflation Factor

World Health Organization

Vil



TABLE OF CONTENTS

Contents
ORIGINAL PAPERS . ...ttt ettt et b e ettt b s at et s b e ebe et e bt eb e estesbesbeensentesaas v
ACRONYMS AND ABBREVIATIONS ...ttt sttt sttt eite st sttt ettt e et et st et e e s bt e e e be st et e stesaeebenbeeees \Y
TABLE OF CONTENTS ...ttt sttt sh e st b e bt et she st sbe et et b st et e sbeeateseseesas Vil
LIST OF TABLES. ... ettt ettt ettt sttt ettt et ettt b et e b b e e st e bt e bt e a b e st e sbeebe e be b e ebbenbesbesbeebe e bebeeneenbenbeene IX
LIST OF FIGURES ...ttt ettt sttt sttt st ettt et et s b e bt et e sbesheea e e et e e bt eatesbesheebe et sheeatentesbeeneentenee X
ABSTRACT ...ttt ettt ettt ettt et b e sheea et s bt e atea e e s be e at et et e eaeeaaeshe bt et e ebe e heea e e ee e e bt ebt e besheebe et shesheenteshesaeeaes Xl
1. INTRODUCTION ..ottt sttt ettt st e sttt sb e st esbesbeeb e e benbesaeeatenbesaeeatenbenbeeneensen 1
O B = 7 o) (<3 (o] 11 T H T OO PR SUTRURPURPPP 1
1.2. Statement 0f the PrODIEI ........eiiviiiiiiiiiirie et se e st e e ste e s e e s bae e sareesanes 3
1.3 Rationale Of the STUAY ..eeeviiiiiiiiiie ettt st ste e st e bt e st e e st e e s beessbaeenbaeesane s 6
1.4 LItETALUIE TEVIEW ...ueiuiieieetiesie ettt eeite ettt ettt sh e st e st sb et ebe e st e s atesatesabesab e e bt e b e et e enseenbesbeeabeenreenneen 7
1.4.1. Prevalence of hospital acquired iINfECtiON .......ceeveiiircieeiiiiiniieeieeieee e 8
1.4.1.1 Surgical site InTECtiON (SSI) ..uveiiriiiiiiiiiie et e e e sbeessbeeeneaeens 11
1.4.1.2 Urinary tract infection (UTT).....coociiriiiriiiniieeiieeeiee et sreesie st see e sne s seeessbaessasee e 12
1.4.1.3 Hospital acquired bloodstream infeCtion. .........c.cevceeveirirerneniniese e 13
1.4.1.4 Hospital-acquired PREUIMONIA ......c..erueereiririeie st eeeetesie st eieesre st sere s e eesresre et sreseeesee e snesnes 15
1.4.2 Risk Factors for Hospital acquired infection. ...........ccovrerieninieseneneceere e 16
1.4.2.1 Factors related to PAtIENTS .......cocveeiiiiiieiienieneeseeseere sttt 16
1.4.2.2 Factors related to healthcare WOrkers. ..........cooveivieiiiiiiiiinie e 17
1.4.2.3. Factors related to €tioloZIC aZENES.....ciiieviiriiiiriiiiriieerireesittesteessieeesteesrreessreesnseessaeesssseesseenns 19
1.4.3. Barriers for Infection Prevention and Control ...........cocceeiiiiiiiiiniinieniciceee e 20
1.5. Dissertation Theoretical/Conceptual Frameworks..........ccocveeverenineeninineeseeeeseseeeeee e 23
2. OBIECTIVES ..ttt e h e s bt e b s bt e s ae e sbe e s ae e shee saeesatesabesabesabesabeeneesatenas 26
B B € 1<) 1<) 21 o] o T 2 A ST PUROP PP T PP 26



2. SPECTEIC ODJECTIVES ..veiutieeiie it e ittt et e ette et ste e et este e e bt e e sateesabeesabeesabtesatessabeesaseesasaesnsaaesranesaseenns 26

MATERIALS AND IMETHODS .....coittittiietentteite ettt ettt ettt et et st et sbesatentesteebeetebeebeensesbesbeenens 27
3.1 The setting: Study area and POPULAtION .........c.eccerviiriiiiieee e 27
32 Study design and timMe fTAIME........cueiiiiiiniiieiiie it ettt e ste e s baessaeesseeesreeen 30

R TR TR B 113 3 o OO TP PP RSP 30

3.2.2 Timeframe of the StUAY ....cooviiiiiiiie e e s s s sane e sabeeeaes 30
33 Source and study POPULIALION ......evvereerieriieeee sttt s s e 30

3.3.1. SOUTCE POPULALION ..eevvereiiieieeieeieie ettt ettt e se e s b b e e se e see e sn e eneenenennes 30

3.3.2. StUAY POPULIALION ...ttt ettt e sr e s sr e ene e resresreennenees 31

3.3.3 S =] o1 LR A ol =T - TR 31
34 Sample size and sampling MEthOAS ........ceeriiiiiiiiiiii e s 32
3.5 Survey instruments and ProOCEAUIES ......cccvivrriiiriieriierieeriee et e e e e sareesbeesseeenaeees 36
3.6  Data management and aNalySIS........ccvevieiirieieriieiniiieniiee et see sttt sieesiee st e e siaeesaeessreeesraee e 42

3.6.1 Data ManQ@EmMENLT .......ccecveeerueerireeriieeritesniieesteesteesuseessseesssesssssssssesssesssseesssessssessssseessseesssesses 42

3.6.2 DAt ANalySIS ..ccvrvrerureiiriierieitesie ettt s s r et r e b r e r e s re s reenee e 46
3.6 Data qUAlIty ASSUTANCE ...ccveeveirirrieiiierieeiit ettt ettt ettt se e er e e e e e e sreeneesresreeneennenreas 47
3.7 Ethical CONSIAETALIONS . ..euviiuiieiieriieeite ettt ettt et sttt et e e sbe e bt e sbe e beesbeebeesbeesaeens 48
3.8  Summary table of study objectives and Methods.........cccvvreeeierieeciinirce e 49

MAIN FINDINGS ..ottt ettt e st st e st st et e sesse et e seesneeneesseeseentenseseeeneensensesseensenes 50
4.1 Point prevalence and patterns of hospital-acquired infections .......cccccoeeciieeeeiiiccciieeeee e, 50
4.2.  Risk factors for hospital acquired INFECHONS. ......cceverreereereririeereeeerere e 53

4.3.  Healthcare worker’s practice of infection prevention and control of hospital acquired infections

57
4.3.1 Healthcare workers’ infection prevention CONAitIoN.........ccueervveeriuerriierniieeniieerieesiee e svee s 58
4.3.2. Practice of Infection prevention and CONLIOl........c..eeeeveiereeienie i 59
4.3.3. Factors associated with infection prevention practice and control ...........cecceeveeeceneneereeneenne. 60
4.4.  Barriers of Infection prevention PraCtiCe ......cvviierreeereeerieeniieeniieeeseeesreesseeseeesresssseeessseenseees 61
4.4.1 Characteristics 0f the reSPONAENTS.......cccciiiiiiiiiieiierie e st e e s 61



4.4.2 Understanding the problemi.........c.ciriiiiiiiiiiiiiiiiecntes ettt sae e sae s saeeseee s 61

4.4.3. Barriers to infection prevention and control practice to Hospital acquired infection .............. 62
4.4.3.1. Barriers related to organizations (institutional, administrative and management)................. 62
4.4.3.1.1. Availability Of fACIlItIES ....ccecvirririrrerireereesererere e e 62
4.4.3.1.2. Shortage of material SUPPLY....cocveriviiiiiiiiiirieiee et srae e s seee s 63
4.4.3.1.3. Lack Of MAINTENANCE ....ccvvririieeieiieiiie it ssiieesieesieestee e steeestreesabeesbaesbaessssessaseesaseesnsesenseeens 63
4.4.3.1.4. High patient flOW .....cceoirrieieiiniieicere ettt st st 64
4.4.3.2 Barriers related to healthcare WOIrKETS ........cccveeiieeiieeicii e sae e et e e seeees 65
4.4.3.2.1. EXPETICIICE. ..cuveeuteueetirieeeintesiesiee st s st et e s e st sb e et saesheeseesbesat et eas e sat e e e s s e b e et e reereemeennennesaeenenne 65
4.4.3.2.2. EMETIZENCY STTUATION . ...ceiiurririreerteerieessieeesiteesireessieessteesseessssessssessaseesssesenseeensseesssessssessnsesens 65
4.4.3.2.3. Behavior of health care WOTKer .........ccovuiiiiiiiiiin i 66
4.4.3.2.4. Healthcare workers KNOWIEdZe .......ccvevverriiieiiiiiiicieieceec e 66
4.4.3.3. Barrier related to Patients and VISITOI™S ......ccciveeceeireeeriiesieerseeeseeeseeesseeseeesseeeseeessseesseees 66
4.4.3.3.1 Low awareness of patients and VISTEOTS. .......cccvrverrerereereeneneereie s eseesresre e e see e 66
4.4.3.3.2. Overflow of families and VISIEOIS.......cevuiirueeriieriiieeeiieerie et e eieeesireesteeeseeeesareeeabeesaees 67

4.5.  Summary of main findings of the dissertation by objectives .......ccccccvveviiieeiciiei e, 68

5. DISCUSSION ..ctttiiiieiitentte sttt stt e st esbeesbee s steee sttt e stteessteesataeesseeestseesssassssassssaeessesesssesssseessseesssseess 69
5.1. Point prevalence of hospital-acquired INfECtIONS ........ceireeirriiiiiiiiiiiie et 69
5.2.  Risk factors for hospital acquired INfECIONS. ......ccccuiireiriiieriiireiie e 70
5.3.  Practice of infection prevention and control to hospital acquired infection .........ccccccccuvveenneee. 72
5.4.  Barriers for Infection prevention practice and control.........cccceeecceiiiiiieiccceeccce e, 73
5.4.1. Organizational Barrier (institutional, administrative and management) .......c.ccccceeveernenne 73
5.4.2. Healthcare workers related Darriers. ... .. iiiiee e 74
5.4.3 Patients and ViSitOr'S DarTier......cuuii it s e 75

6. VALIDITY AND GENERALIZABILITY .coocuttiiitiiitinite et eeeesiteesieessee e e site s ste s sve s sieessaeeenanen 76
7. STRENGTHS AND LIMITATIONS ..ottt ettt siee st e et eeiteesbeessie e ssaeessaseesaseessvaesaseen 77
8. CONCLUSIONS. ... tteitteetttertt e st e stee s steeesiteesabaesbaessbaesstteesaseesaseesasaeassaeessseesuseesnssesnssessssessnsessnsseenns 78
9. RECOMMENDATIONS ...ttt ittt estitesttesite s stteeste e s stbeesbtesbaesbaesssaesssseessbeesnseesnsasesssessnsessnseesns 79
10. ACKNOWLEDGEMENTS ...ttt sttt et sie s sbe e ssabe s sabe e sibe e ssbeessbaeenbaeenssesnans 81



11.
12. APPENDICES..............
12.1 Paper I-IV .................

12.6 Letter for Declaration

REFERENCES ...ttt et 83

Xl



LIST OF TABLES

Table 1: Summery of the methods for the dissertation Work ...........cccccviieiiiiicciiieeee e, 49

Table 2: Demographic and Clinical Characteristics of patients who participated in the survey, University
of Gondar and Felege-Hiwot hospitals, 2015, Ethiopia (n=908 Patients)..........cccceeeevrveeeeirireeccrieeccrree e 51

Table 3 : Proportion of specific site infections among hospital acquired infections in teaching hospitals in
Amhara Region, Ethiopia, 2015. (135 Pati€nts)......ccceeciiiiiiiiee et e e e 52

Table 4: Distribution of hospital acquired infection among University of Gondar and Felege-Hiwot
hospitals, 2015, Ethiopia (908 PAti€NTS) .......ecieiuiiiiciiiee ettt ettt e e et tee e e ere e e eear e e e earbeeeeanraeas 53

Table 5: Characteristics of cases and controls, in matched case control data in in teaching hospitals in
Amhara Region, 2015, ELNIOPIA ...ccveieiiiiie ettt te e e e ette e e et ee e e e te e e e e e e e eanteae s sabeeeeennes 54

Table 6: Risk factors for HAI in Matched case control data in teaching hospitals in Amhara Region, 2015,
S Y To] o1 T PSSPt 56

Table 7: Healthcare worker’s sociodemographic characteristics in two teaching hospitals in Amhara
20T oq oY o T 0 TR o o Yo o= SR UUPRN 57

Table 8: Healthcare workers background of infection prevention condition in two teaching hospitals in
Amhara Region, 2015, ELNIOPIA ...ccveiiiciiie ettt te e e e rtte e e et re e e e te e e e e e e e enteae s earreeeennees 58

Table 9: Healthcare worker’s infection prevention practice in two teaching hospitals in Amhara region,
P 2 d oo o - T SPUP 59

Table 10: Healthcare worker’s infection prevention practice and associated factors in two teaching
hospitals in Amhara Region, 2015, Ethiopia .......cceeeeieciiiiiie ettt enrrr e e e e e e nrnaee s 60

Table 11: Summary of main findings of the dissertation by objectives.......cccccooeciiiieeeiiicii e, 68



LIST OF FIGURES

Figure 1: Pooled estimate of needle stick injury in Ethiopian healthcare workers ..........ccccccvveveiieecinnennn. 18
Figure 2: Pooled estimate of exposure of blood and body fluids in Ethiopian healthcare workers .......... 18
Figure 3: Conceptual frame work of factors affecting Hospital Acquired Infections( Zsoltf lletot,2003) .. 25

Figure 4 : Dissertation Paper focus on hospital acquired infection and barriers to infection prevention in
LR=T: 1ol a1 gV Vo 1y o 1 - USRSt 27

Figure 5 : Map of the study area (Amhara Region) Felege-Hiwot and University of Gondar Hospitals,
P 2 d Yo o - TSP 29

Figure 6 : Sampling procedures for patients, healthcare workers for HAl and barriers to infection

prévention and control Practice ,2015. ... .. i e e e e e e e e e e e e et araae e e e e e e ennrraeaeas 35
Figure 7: Recommended case finding algorithm for healthcare-associated infections ..........cccccoeennnneeee. 41
Figure 8: Summery of data collection methods of the two waves.........cccccceereeeiiiiie e, 42



ABSTRACT

Background: Hospital acquired infections are major public health concerns throughout the world,
contributing to increased morbidity, mortality, and health cost. Hospitals are the main sources for
the risk of acquiring infection during health care delivery. There is little evidence concerning the
burden of unsafe care in developing countries, where the risk of harm to patients is likely to be
greater, due to low infrastructure, technologies, and human resources. Limited researches to spe-
cific infections show that a significant number of inpatients acquire infections in hospital set ups
in Ethiopia. There is limited information that indicate magnitude, barriers and factors for preven-

tion and control practice of hospital acquired infections in teaching hospitals.

Objective: The overall objective of this study was to assess the magnitude and risk factors of
hospital acquired infections and barriers and health care workers practice of infection prevention

and control in Amhara Regional state teaching Hospitals, Ethiopia.

Methods: Mix of quantitative and qualitative methods were employed. A repeated cross-sectional
and matched case control study designs were employed between April and July 2015 at the Uni-
versity of Gondar and Felege-Hiwot medical teaching hospitals. All eligible inpatients admitted
for at least 48 hours on the day of the survey were included. Trained physicians and nurses col-
lected data according to the Centers for Disease Control and Prevention(CDC) definitions of hos-
pital acquired infections. A total of 908 patients for the prevalence survey, 545 patients, 109 cases
and 436 controls for the matched case control study and 422 health care workers for the practice
of infection prevention and control were included in this study. The collected data were cleaned,
coded and entered into Epi-Info software version 3.5.3 and analysis was done using STATA 13.
Univariate and multivariable Conditional logistic regression were used for the analysis. Odds ra-
tios with the corresponding 95% confidence intervals were estimated and p values were deter-
mined. Variables with P < 0.05 in the multivariable conditional logistic regression analysis were

considered as significant independent predictors in this study.

For the qualitative study, a phenomenological approach was used to explore the lived experience
of healthcare workers and management staffs towards infection prevention practice and control.
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Data were collected from ten in-depth interviews and four focus group discussions, by face to face
interviews using open ended interview guides in safe and quiet places. Data were managed using

open code software version 4.03 and contents were analyzed thematically.

Results: The overall point prevalence of hospital acquired infection was 14.9 % (95% CI: 12.7-
17.1). Klebsiella spp (22.44%) and Staphylococcus aureus (20.4%) were the most commonly iso-

lated hospital acquired infections causing pathogen in these hospitals.

Patients admitted in wards with medical waste containers the room had 82% less chance of devel-
oping hospital acquired infections (AOR 0.18: 95% CI, 0. 03-0.98). The odds of developing hos-
pital acquired infections among immune deficient patients were 2.34 times higher than non-im-
muno-compromised patients, with 95% CI: (1.17-4.69). Patient received antimicrobials, central
vascular catheter and surgery since admission had 8.63, 6.91 and 2.35 higher odds of developing

hospital-acquired infection, respectively.

The proportion of infection prevention practice towards hospital acquired infection was 55% with
95% CI: (50.1-59.6). In the past one year 234 (56.7%) and 150 (36.3%) health care workers were
exposed to blood and body fluids and sharp or needle sticks injury, respectively. Nurses practice
2.09 times more compared to physicians to infection control with (95% CI: 1.27-3.43).

In the qualitative assessment, a total of ten different barriers were identified: such as lack of avail-
ability of facilities, shortage of material supply, lack of maintenance of facilities and equipment’s,
high patient flow, lack of experience, emergency situation, healthcare worker behavior and
healthcare worker’s knowledge, low awareness of patients and visitors and large number of fami-

lies and visitors to the hospital.

Conclusions: High prevalence of hospital acquired infection was observed in teaching hospitals.
Surgical site infection and pneumonia were the most common type of infections. Infection preven-
tion and control practice were low in the study setting. High proportion of healthcare workers were
exposed to risks. Nursing professionals practiced prevention better than physicians. Important bar-

riers for infection prevention were identified.
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Recommendations: Managers should give more attention to promote infection prevention prac-
tices for better control of hospital acquired infections. Health providers and managers should con-
sider the availability of health care facilities and follow appropriate medical procedures for use of
external devices and give attention to those immune-compromised patients for the prevention and
control of hospital acquired infection. For effective infection prevention practice implementation,
barriers should be considered via identifying specific organizations, health care worker and pa-

tients and visitor’s as a target

Key words: Hospital acquired infection, surgical site Infections, risk factor, teaching hospital,

Infection prevention and control, Ethiopia.
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1.INTRODUCTION

There have been advances in healthcare systems and technology pertaining to prevention of Hos-
pital Acquired Infection (HAI), but the magnitude of hospital acquired infection in developing
countries has not been precisely known. Risk factors and barriers to the prevention and control of
hospital infections and infection prevention are not well studied in developing countries, including

Ethiopia.

1.1.  Background

HAI are a major public health concern throughout the world, contributing to increased morbidity,
mortality, and healthcare cost (1). Hospital-acquired infection is defined as a localized or systemic
condition that results from adverse reactions to the presence of an infectious agent(s) or its
toxin(s), and that occurs 48 hours or more after hospital admission and was not incubating at the

time of admission (2,3).

HAI are caused by viral, bacterial, and fungal pathogens. An important predisposing factor to HAIs
is the use of instrumentation or devices for intubation, delivery of therapeutic agents, or drainage
of body fluids during patient care as supportive measures(4). Healthcare associated bacterial path-
ogens may well survive or persist on surfaces for months and can thereby be a continuous source

of transmission if no regular preventive surface disinfection is performed(5).

According to Centers for Disease Control and Prevention (CDC), healthcare associated infection is
defined as “infections acquired during the course of receiving treatment, localized or systemic
condition, resulting from an adverse reaction to the presence of an infectious agent(s) or its

toxin(s)within a healthcare setting”(6).

Nosocomial comes from the Greek word “Nosokomeian”, which means a place from which dis-
ease is acquired. This definition has been extended to include other forms of health-care facilities,
such as physical and occupational settings. CDC substitutes the word nosocomial infection by
healthcare associated infection for surveillance system after developing new definition of

1



healthcare associated infection and criteria for specific types of infections in the acute care set-

ting(6).

In recent years, it has been recognized that relatively complex care is increasingly being delivered
in the community, including the patient’s own home, as well as in acute care hospital settings. The
term hospital-acquired infection was used, denoting that an infection was acquired during a hos-
pital admission, and healthcare associated infections which include all infections that develop as a

result of healthcare, no matter where the care is delivered(7,8).

Health Protection Agency (HPA) in the United Kingdom (UK) and the World Health Organization
(WHO) defined healthcare associated infections as “infections acquired in hospital” or “as a result
of healthcare interventions”. The term HAIs is specifically used for hospital acquired infections,
and Community Acquired Infections (CAls)(9,10). In this dissertation, hospital acquired means

infection acquired only in the hospital.

Hospitals are the main health facilities for acquiring infection during delivery of care. There is
little evidence concerning the burden of unsafe care in developing countries, where the risk of
harm to patients is likely to be greater, due to limitations in infrastructure, technologies, and human

resources(11). Hospital-related infections constitute an important health challenge worldwide.

Healthcare-associated infection is a major safety issue affecting the quality of care of hundreds of
millions of patients every year in both developed and developing countries (12). According to the
WHO national and multicenter literature review, the prevalence of acquiring at least one HCAI

ranges from 3.5% to 12% among high income countries (13).

In developing countries, the problem reaches up to three times higher compared to the incidence
seen in adult intensive care units in USA(14). According to the WHO review, hospital-wide prev-
alence of HCAI varies from 5.7% to 19.1%, with a pooled prevalence of 10.1% in low income

countries(13).



Though there is no regional data in low income countries, a literature review shows that increased
length of stay at hospitals is associated with HCAI varying between 5 and 29.5 days(13). In Jordan,
the mean Length Of Stay(LOS) after infection for cases was 12.1 days(15).

In Ethiopia, there is no a comprehensive research that shows the picture of hospital acquired in-
fection in hospitals. Researches on surgical site infection show that the prevalence of hospital

acquired infection varies from 5.74% to 35% in surgical patients(16-21).

1.2. Statement of the problem

Healthcare associated infections are major worldwide public health problems. The Centers for
Disease Control and Prevention estimates that 2 million patients suffer from hospital-acquired in-
fections every year and nearly 100,000 of them die(22). HAIs are associated with an increased
attributable mortality, length of stay, and healthcare costs incurred by patients, insurers and
healthcare facilities(23,24). Hospital acquired-infections incur substantial financial burden to the
budget of medical institutions, mainly due to additional costs derived from risk factors associated

with medical procedures(25).

The burden of health-care-associated infection in developing countries is high. Prevalence of
health-care-associated infection is much higher than proportions reported from Europe and the
USA. The overall health-care-associated infection density in adult intensive-care units was 47-9
per 1000 patient-days, being at least three times as high as densities reported from the USA(14).
In developing countries, the risk is two to twenty times higher and the proportion of infected pa-
tients frequently exceeds 25%(26). In low and middle income countries, the burden of hospital
acquired infections is unknown due to lack of reliable data and the use of different definitions and

methodologies(27).

In Africa, literature review shows that hospital-wide prevalence of HAI varies between 2.5% and
14.8%; in surgical wards, the cumulative incidence ranging from 5.7% to 45.8%. The largest num-
ber of studies focused on surgical site infection, whose cumulative incidence ranges from 2.5% to

30.9%(28). Infrastructure of hospitals, low compliance of hand hygiene, understaffing, overcrowd-



ing, heavy workload, misuse of personal protective equipment, late establishment of infection con-
trol programmes are major problems in resources limited countries. These problems cause high

infection rates and spread of multi-drug resistant pathogens(29).

A study show that most hospitals in developing countries especially in Africa, have no effective
infection control programmes due to lack of awareness of the problem, lack of personnel, poor
water supply, erratic electricity supply, ineffective antibiotic policies with emergence of multiple
antibiotic resistant microbes, poor laboratory backup, poor funding and non-adherence to safe
practices by health workers(30). In addition infection control and hospital acquired infection
prevalence reports are often not well established because of the lack of centralized guidelines, staff
and resources(31). In a Moroccan university hospital, almost 2 out of each 10 hospitalized patients

contracted a nosocomial infection(32). Similar results were found in a Tunisian hospital(33).

Most published studies of HAI originate from hospitals in developed nations. Relatively few data
are available from Ethiopia to indicate present HAI status of situation and focused on only surgi-
cal site infections on surgery and obstetrics wards(16,34). Healthcare workers risk may affect all
staff at the facility, including nurses, doctors, laboratory technicians, waste management staff and

laundry staft.

According to the AIDS Support and Technical Assistance Resources (AIDSTAR) Ethiopia, as-
sessment of Infection Prevention and Patient Safety Commodities, show that there is lack of aware-
ness on the proper utilization of Infection Prevention and Patient Safety (IPPS) commodities by
health care workers. In addition, lack of accurate data on the quantity of essential IPPS commodi-
ties needed by the health care system to adequately protect workers, patients, and the community

from health care—associated infections(35).

The Federal Ministry of Health Ethiopia (FMOHE) developed Standard National Guideline on
Infection Prevention. The Guideline was developed based on international standard of Centers for
Disease Control and Prevention released in 1996(36). The proportion of patients with HAIs in
developing countries has been estimated to be 25% - 40% or more(37). In Addis Ababa surgical



site infections (SSI) in two hospitals (Tikur Anbesa and Saint Paul) showed that 6.9 and 5.7%
respectively. High resistant organisms were observed for gentamicin (56%) and penicillin

group(95%)(16). In Ethiopia Health care associated infections are estimated to be 40%(38).

Infection prevention practice is a serious concern for health care workers; it is a major risk for
transmission of infections, such as HIV and hepatitis viruses(39). In Ethiopia, a research con-
ducted in 10 hospitals and 20 health centers about the behaviors of healthcare workers indicate
that, there was a high level of exposure to blood and body fluids among healthcare workers
(HCWs) (40). In addition, there is a lack of up-to-date knowledge, good practices and positive
attitudes towards infection prevention in health care settings. HCWs had insufficient knowledge
and perception on universal precaution (40).HCWs are at a very high risk of exposure to blood and

body fluids and Poor efforts to prevent infection and wrong practice of handling instrument(41).

Prospective active surveillance of hospital acquired infection is the gold standard (42). Repeated
point prevalence surveys are more feasible methods for the measurement of all HAIs, in the hos-
pitals and it is also important to estimate the burden of HAIs in teaching hospitals. It also important

to prioritize areas requiring interventions(43).

In the study setting there is no such a comprehensive research that show the prevalence of Hospital
acquired infections; identify determinant factors, and to explore the barriers for the prevention and

control of infection prevention activities in Amhara Region government teaching hospitals.



1.3 Rationale of the study

Healthcare-associated infection is a problem increasing worldwide and significantly contributes
to morbidity and mortality in hospital population. The additional costs arising from treatment of
HCALI place a significant burden on healthcare resources. In most developing countries, hospital
care is the most respected service, for example in Uganda hospital care is a precious gift(44).
Therefore little concern is given to hospital safety and very seldom hospital acquired infection risk

is evaluated (44). Limited information is available on the endemic burden of HAI in Africa(28).

Health-care-associated infection is the most frequent result of unsafe patient care worldwide, but
few data are available from the developing world, including Ethiopia. Hospital-acquired infections
take up scarce health sector resources by prolonging patients’ hospital stay. In teaching hospitals,
the quality of care is low compared to nonteaching hospitals, because of involvement of inexpe-
rienced trainees and the reduced role of senior physicians in teaching hospitals(45). Knowing the
prevalence and risk factor of HAI is very essential for the control of the HAI in the Health Care
system(46). There is little evidence concerning the burden of unsafe care in developing countries,
where the risk of harm to patients is likely to be greater, due to limitations in infrastructure, tech-
nologies, and human resources and a lack of up-to-date knowledge, good practices and positive

attitudes towards infection prevention in health care settings(40).

There is no research conducted on comprehensive HAI prevalence and risk factors in the study
area. The study will investigate the prevalence and risk factors for HAI and identify the behavioral
determinants of infection prevention practice. It is also an input for policy makers and to the health
services and health care workers to improve their decision and the development of guideline for
the work environment. It also helps to minimize the health cost of patients and the country. This
assessment of HAI and identifying risk factors and barriers to infection prevention practice for
HAI study in Amhara Regional State helps as a base line for further Epidemiological studies of
HAISs in the country.



1.4 Literature review

This literature review addressed the prevalence and risk factors for hospital-acquired infections.
This review is presented based on the major classification of Hospital acquired infections such as;
hospital acquired urinary tract infections (HA-UT]I), surgical site infection (SSI), hospital-acquired
pneumonia/ventilator-associated pneumonia and hospital acquired bloodstream infections, risk

factors for and barriers to infection prevention and control practice.

Hospital-acquired, infections have been a problem patients, healthcare workers in hospitals for a
century. The problem gets a concern after Ignaz Semmelweis presented evidence that childbed

fever was spread from person to person on the unclean hands of health-care workers(47).

Research data base that we used for the review were Google scholar, EMBASE, Pub Med/ MED-
LINE, Web of Science, Cochrane Database, WHO-Website, HINARY library and another data-
base. Key searching terms are hospital acquired infection, health care associated infections, nos-
ocomial infections, surgical site infection, hospital acquired pneumonia, hospital acquired blood
stream infections, hospital acquired urinary tract infections, point prevalence, healthcare workers
infection prevention practice, barriers to infection prevention and risk factors for hospital acquired

infection. We narrated all the relevant literature based on the objectives of the paper.

According to the 2013 CDC/NHSN protocol for surveillance of HAI definition elements of site-
specific infection criterion should first present together on or after the 3rd calendar day of admis-
sion to the facility (the day of hospital admission is day 1). In this definition, an element of the
infection criterion may be presented during the first 2 calendar days of admission as long as it is
also presented on or after calendar day 3. All elements used to meet the infection criterion must
occur within a timeframe that does not exceed a gap of 1 calendar day, between two adjacent
elements. If all of the elements of an infection definition are presented during the two calendar

days before the day of admission, the first day of admission (day 1) and/or the day after admission
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(day 2) and are documented in the medical record, the infection would be considered Present on

Admission(POA). Infections that are POA should not be reported as HAIs(48).

1.4.1. Prevalence of hospital acquired infection

Hospital-acquired infections are a growing problem at every level of the healthcare system. World
Health Organization (WHO) estimated that it affects hundreds of millions of people worldwide
and it is a major global issue for patient safety(49). It complicates between 5 and 10% of admis-

sions in acute care hospitals in industrialized countries(48).

Hospital acquired infection reached from 6% in USA to 13% in Finland hospitals(50,51). While
in some cases, research in USA Florida on myocardial infarction patients showed that 16.6% de-

veloped infections due to the intrinsic characteristic of the patient(52).

A point prevalence study in Litwania on 731 patients in 2010 showed that; the prevalence rate of
health care-associated infections was 3.8%(53). The prevalence differed by hospital wards (range
0.0%—-19.2%). The lower respiratory tract (32.2%), urinary tract (28.5%), and surgical site infec-
tions (32.1%) were the most common health care-associated infections(53). A similar study in Iran
showed that the overall HAI prevalence was 9.4%(54). The most common HAIs were blood stream
infections (2.5%), surgical site infections (2.4%), urinary tract infections (1.4%) and pneumonia

1.3%(54).

In Scottish National Point Prevalence Survey (PPS) in National Health Service (NHS) acute, NHS
non-acute, NHS pediatric and independent hospitals was carried out in September and October
2011 using the European Centre for Disease Prevention and Control protocol designed for the
European PPS. The prevalence of HAI was 4.9%, 2.5%, 6.1% and 1.2% in acute, non-acute, pedi-
atric and independent hospitals respectively(55). The prevalence of HAI was significantly higher
in acute hospitals compared with non-acute hospitals(55). A similar research in Canada in pediatric
hospital showed that a prevalence of 8.7%(56). Bloodstream infections were the most frequent

infections in neonates (3.0%), infants (3.1%), and children (3.5%)(56).



A six-month point prevalence survey conducted in UK showed that, the prevalence of catheter-
associated urinary tract infection, central-line-associated bloodstream infection, local vascular ac-
cess infection, and ventilator-associated pneumonia was 3.9%, 3.1%, 3.8% and 11.6%,respec-
tively(57). Similar research in Finnish disclosed that the overall prevalence was 13% and hospi-

talization of >7 days was associated with increased prevalence of HAI 8%(50).

A prospective surveillance based on CDC-NNIS definitions conducted in Morocco on 1,731 pa-
tients hospitalized for 11,297 days acquired 251 HAIs, an overall rate of 14.5%, and 22.22 % HAIs
per 1,000 ICU days(58). A similar prospective cohort Devise Associated (DA) HAI surveillance
study in Egypt hospitals showed that, an overall rate of 32.8%(59). The central line-associated
blood stream infection (CLABSI) rate was 22.5 per 1000 line-days and ventilator-associated pneu-
monia (VAP) rate was 73.4 per 1000 ventilator-days and the catheter associated urinary tract in-

fection (CAUTI) rate was 34.2 per 1000 catheter-days (59).

A Retrospective cohort study conducted in Nigeria from January 2012 to February 2012 at Olabisi
Onabanjo University Teaching Hospital from 386 surgical patients showed that incidence rate of
SSI was 13.0%(60). The children had the highest infection rate of 22.9%. The most frequently
isolated bacteria were E. Coli 17 (34.7) and Staphylococcus aureus, 16 (32.7%). Pre-existing med-
ical condition and length of post-operative stay in the hospital were predictors of risk of surgical
site infection(60). A prospective descriptive study at Jimma University Teaching Hospital on sur-
gical site infection rate was 11.4%(18). Wound class at time of surgery and absence of antenatal

care follow up were associated with increased severity of surgical Site Infections(18).

In developing countries, HAI reaches up to three times higher compared to the incidence seen in
adult intensive care units in USA(14). According to the WHO review, hospital-wide prevalence of
healthcare associated infections(HCAI) varied from 5.7% to 19.1% with a pooled prevalence of
10.1% in low income countries(13). In addition, hospital acquired infection prevalence reports are

often not well established because of the lack of centralized guidelines, staff and resources(31). In



a Moroccan University hospital, almost 2 out of each 10 hospitalized patients contracted noso-

comial infections (32). Similar results were found in a Tunisian hospital(61).

Researches in some developing countries showed that ,the overall prevalence of Hospital acquired
infection ranges from 3.8% to 28% in Uganda and Litwania respectively (44,53). The prevalence
increases up to 32% in Egypt due to the device used associated infections and 38.3% in Turkey

Hospitals in the intensive care unit(59,62).

In Africa, reviewed literature show that the hospital-wide prevalence of HAI varies between 2.5%
and 14.8%; and the cumulative incidence range from 5.7% to 45.8%(28). The largest number of
studies focused on surgical site infection, whose cumulative incidence ranged from 2.5% to

30.9%(28).

The burden of health-care-associated infection in developing countries is high. In low and middle
income countries the burden of hospital acquired infections is unknown due to lack of reliable data
and the use of different definitions and methodologies(27). In developing countries the prevalence
of Hospital acquired infection ranges from 7.8% in Vietnam to 28% from Uganda(44,63). Though
there are few researches conducted on Hospital acquired infection, the prevalences are very high,

Tunisia, 17.9%, Morocco 14.5% Mali 9.6%(58,64,65).

A research conducted in Uganda on 410 patients showed that, the overall HAI prevalence was
28%, more in surgery (47%) and less in pediatrics (21%)(44). Blood stream infections were the
most frequent, followed by surgical wound infections and Urinary Tract infections(44). A one-day
prevalence survey was conducted at the Habib Bourguiba University Hospital, Tunisia and the
overall prevalence of HAI was 17.9%(33). HAl is linked to the medical category, the use of intra-

vascular devices and antibiotic prophylaxis(33).
A research conducted in Mali showed that 9.6% of patients were affected by nosocomial infec-

tions. The most frequently isolated bacteria were Escherichia coli (44%).All isolated bacteria were

resistant to amoxicillin and 46% were sensitive to ciprofloxacin. The risk factors for infection were
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emergency surgery, American Society of Anesthesiology(ASA) class and the type of surgery de-
fined by Altemeir(65).

A study has shown that most hospitals in developing countries, especially in Africa, have no
effective infection control programme; due to lack of awareness of the problem, lack of personnel,
poor water supply, erratic electricity supply, ineffective antibiotic policies, with emergence of
multiple antibiotic resistant microbes, poor laboratory backup, poor funding and non-adherence to

safe practices by health workers(30).

The prevalence of hospital acquired infection in general is high both in developed and developing
countries. The prevalence increased due to some special conditions, like the device used in the
intensive care units. In Ethiopia even though there is no a comprehensive general prevalence study
on hospital acquired infection, researches in specific SSI in Tikur Ambesa Hospital(52.1%), Saint
Paul Hospital(79%), and Felege-Hiwot Referral Hospital(10.2%) are recorded (18,66). In Ethio-
pia, there is no a comprehensive research that show complete picture of hospital acquired infection
in hospitals. Relatively few data are available from Ethiopia to the present HAI situation and fo-

cused on only surgical site infections on surgery and obstetrics wards.

1.4.1.1 Surgical site infection (SSI)

Before the mid-19th century, surgical patients commonly developed postoperative fever followed
by purulent drainage from their incisions, overwhelming sepsis, and often died(67). It was not until
the late 1860s, after Joseph Lister introduced the principles of antisepsis that postoperative infec-
tious morbidity decreased substantially(67). Lister’s work radically changed surgery from an ac-
tivity associated with infection and death to a discipline that could eliminate suffering and prolong

life(67).
The term ‘surgical site infection’ (SSI) was introduced in 1992 to replace the previous term surgi-

cal wound infection(68). Surgical site infections (SSIs) are important cause of healthcare associ-

ated infections (HAIs). Surgical site infections (SSI) account for a major proportion of healthcare
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associated infections (HCAI), yet many hospitals capture little data on the risk of SSI in patients
undergoing surgery(69).

Surgical site infection is common in developed and developing countries. A research conducted
in a 30 days follow up of post vasectomy surgery showed that 2.5% of patients developed SSI(70).
A prospective study conducted in Italy for 18 months in a tertiary care center on cardiac surgery
showed that 9% developed nosocomial infection(71). In that study 51.8% were respiratory tract
Infections, 20.5 % blood stream and wound infection in 27.7% patients. Some of the predictors
of NI were immunosuppressive therapy, reintubation, stroke, emergent/urgent status, and length

of intubation(71).

In another study in Italy, the point prevalence rate in 20 surgical departments indicated that SSI
varies from 8.2 to 16.4 per 100 surgical patients. Age greater than 31 years, kidney insufficiency,

and infection at admission were confirmed as significant risk factors for SSI1(72).

Surgical Site Infections are the most common nosocomial infections and the rate is higher in sub-
Saharan Africa. In Mali, 57.4% of the total Hospital acquired infection is SSI(65). A retrospective
cohort study conducted in Nigeria University Teaching Hospital showed that incidence rate of SSI
was 13.0%. Children had the highest infection rate of 22.9% (60). The most frequently isolated
bacteria were E. Coli 34.7% and Staphylococcus aureus 32.7%. Pre-existing medical condition
and length of post-operative stay in the hospital were predictors of risk of surgical site infec-

tion(60).

A study in Ethiopia showed that surgical site infection rate in obstetric ward at the University
Teaching Hospital was 11.4%(18). Absence of antenatal care follow up was also associated with

increased severity of surgical site infections(18).

1.4.1.2 Urinary tract infection (UTI)

Urinary tract infection (UTI”) is an infection in the urinary system, which includes, bladder (which

stores the urine) and kidneys (which filter the blood to make urine). Urinary tract infections are
12



one of the most common types of bacterial infections in humans occurring both in the community
and the health care settings. Hospital acquired urinary tract infections (HA-UTIs) account for at
least 40% of all nosocomial infections and are mainly associated with catheters(73). A systematic
review on UTI showed that 79.3% of UTI can be prevented, if catheterization was not performed

in hospitals(74).

A study showed that the prevalence of UTI reaches up to 73% from the total Hospital acquired
infections in Serbia Hospital(75). In Nigeria and Pakistan Hospitals, the prevalence of UTI
were 60% from the total hospital acquired infections(76,77). A research conducted in USA by
Nicholas Graves showed that, urinary tract infection was not associated with an increase in length
of hospital stay or variable costs(78).

A research conducted on the prevalence of nosocomial urinary tract infections (NAUTISs) in urol-
ogy sections in Europe and Asia showed that; the prevalence of NAUTI was 10% in the Pan Eu-
ropean Prevalence (PEP) study, 14% in the Pan EuroAsian Prevalence (PEAP) study, and 11% in
the combined analysis(79). The largest group was asymptomatic bacteriuria (29%), followed by
cystitis (26%), and urosepsis (12%). There were significant differences between regions and types

of hospitals(79).

Prospective active surveillance in Egypt on CAUTIs in 4 ICUs during a 13-month period showed
that female gender, previous catheterization within the same hospital admission patients admitted
to the chest unit, patients >40 years, patients with prolonged duration of catheterization, prolonged

hospital and ICU stay had a significantly higher risk of acquiring CAUTIs (80).
The most common organisms recorded in UTI infections were Escherichia coli, Pseudomonas
aeruginosa, Staphylococcus aureus, and Proteus mirabilis(77,81-83). Some of the risk factors of

UTTI are, female sex, increasing age, diabetes mellitus, length of hospital stay, prior stroke, urinary

catheter and duration of urinary catheter(74,80).

1.4.1.3 Hospital acquired bloodstream infection.

13



Worldwide, use of intravascular catheters (IVC) has been associated with both local and systemic
infections. A “central line” or “central catheter” is a tube that is placed into a patient’s large vein,
usually in the neck, chest, arm, or groin. The catheter is often used to draw blood, or give fluids or
medications. A bloodstream infection can occur when bacteria or other germs travel down a “cen-

tral line” and enter the blood(84).

The prevalence of Blood Stream Infections (BSI) in Italy was 21.4% of the total infections in the
Hospital(85). In the US, a matched case-control design to estimate LOS and costs associated
with HCABSIs based on the 2003 (NIS) showed that the weighted mean LOS for HCABSIs cases
was 16.0 days compared with 5.4 days for the control group(86). Another matched case-control
design was used to determine the extra length of stay (LOS) and cost associated with HCABSIs
among adult hospitalized Jordanian patients (87). The mean LOS after infection for cases was
12.1 days compared with 8.3 days for controls(88). A study in Saudi Arabia in ICU showed that
6.1% patients develop BSI(87).

Hospital-acquired infections risk increased with invasive devise used (89) and a patient in Inten-
sive Care Unit (ICU)(90). Incidence of Device-Associated Infections(DAIs) report from Interna-
tional Nosocomial Infection Control Consortium(INICC) are higher than US National Healthcare
Safety Network (NHSN)(91,92). The overall DAIs patients indicated that 5.3% in
China(93),12.2% in Colombia(94) and 13% in Peruvians ICU patients(95). Evidences showed
that this device-associated hospital-acquired infection increases and contribute extra extended
length of stay(96-98), and mortality(94,95,98). Researches in developing countries showed that
device-associated infections in intensive care unit were high(99,100) and incurred extra cost for

patients(101-103).

A cross-sectional study on Jelliffe ward in Mulago Hospital in Uganda, showed that, out of the
391-short term peripheral venous catheters collected, 20.7% catheter tips and 11.3% catheter hubs
were colonized(104). Bacteria isolated from colonized catheter tips were Staphylococcus aureus

(60.5%), Staphylococcus epidermidis (23.5%). The most common organism isolated from the hub
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was Staphylococcus aureus (56.8%) followed by Staphylococcus epidermidis (18.1%). Gram pos-
itive and negative organisms were sensitive to ciprofloxacin, gentamycin for gram-negative or-
ganisms and Augmentin, cefuroxime, ceftriaxone for the gram-positive organisms(104). In Ethi-
opia, studies showed that the BSI prevalence was 2.1% in Surgery patients , the lower prevalence

in may be due to the focus only in specific patients(66).

Central venous catheters (CVCs) play essential role in patient care, both in the inpatient and out-
patient settings. The use of CVCs carries a risk of the development of catheter-related bloodstream
infection (CR-BSI), which can be associated with significant morbidity and mortality. Nosocomial
bloodstream infections account for most of the mortality and costs associated with bloodstream
infection(105). Some of the risk factors for bloodstream infections are source of infection, septic
shock, age over 65, and polymicrobial bacteremia (106). Some of the common microorganisms
for BSI are, coagulase negative staphylococcus, Staphylococcus aureus, and Escherichia

coli(107-109).

1.4.1.4 Hospital-acquired pneumonia

Hospital-acquired pneumonia (HAP), is the second most frequent nosocomial infection but the
first in terms of morbidity, mortality and cost(110). It is the most common healthcare-acquired
infection, contributing to death(110).

From total hospital-acquired infections patients develop, 21.9% (Sirlanka), 30.5%(India) and
27.7% (Egypt) patients developed hospital acquired pneumonia infections (111-113). In Iran re-
searches showed that from the total Hospital acquired infections, 72% of patients were diagnosed
with ventilator associated pneumonia infections. The higher in Iran may be due to the risk is higher

in the intensive care unit(114).

Some of the most commonly identified organisms that causes hospital acquired pneumonia are
Acinetobacter species, Pseudomonas aeruginosa, Klebsiella, Staphylococcus aureus and Esche-
richia coli(112,115). The risk factors for hospital acquired pneumonia are hospitalization for 2 or
more days within the past 90 days, residence in a nursing home or extended-care facility, home

infusion therapy, long-term dialysis within the past 30 days, Physiological Score Chronic Health
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Evaluation (APACHE) II score, prior use of antibiotics (indiscriminate use of broad spectrum an-

tibiotics), red cell transfusions(111,115-118).

1.4.2 Risk Factors for Hospital acquired infection.

Health care associated infections are infections that patients acquire, while they are in contact with
the healthcare system. Risk factors for all HAIs, include those associated with the host, those as-
sociated with treatment strategies, and those associated with Healthcare Workers(HCW) behav-

iors(119).

1.4.2.1 Factors related to Patients

Health care—associated infection (HAI) causes significant morbidity and mortality in the neonatal
intensive care unit (NICU) population. Indwelling central catheter, parenteral nutrition, prior anti-
biotic exposure, and invasive procedures, are common in the NICU setting and a risk factor in the

Intensive care unit (120).

Patients admitted in the hospital ward are susceptible to hospital acquired infections. Risk factors
are also different from specific site to specific site infections, because hospital environments are
complex. Previously conducted researches indicated that, long hospital stays(121,122), gen-
der(123,124), intravascular catheter(125,126), surgery since admission(123,127), Intubation(128),
mechanical ventilation(129), age of the patient(130,131), type of hospital (131,132), urinary cath-

eter(123,128) were some of the risk factors for hospital acquired infections.

In Ethiopia, there are researches conducted in specific surgical site infections(133—135) and hos-
pital acquired infections(131), however, none of the researches used strong epidemiological ana-
lytical method, to determine important risk factors. Matched case control study has its own bias
during matching(136), but compared to cross-sectional design, matched case control design is

strong for risk factor and minimizes bias(137). There was no such strong evidence generated in
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the study setting. Understanding the potential risk factors is important to understand the local con-
text. A matched case control study design, which is the first in its kind in the region, was under-

taken to identify risk factors in teaching hospitals of Ambhara regional state, Ethiopia.

1.4.2.2 Factors related to healthcare workers.

In low and middle-income countries, infection prevention and control policies are either non-ex-
istent, poorly adapted or insufficiently funded by governments. Lack of funds, inadequate infra-
structure and management, improper use of antimicrobials and shortage of trained staff are key

constraints for effective infection control in the hospitals of low income countries (27).

Infection prevention and control practice

Researches indicate that self-reported practice of healthcare workers regarding universal precau-
tion for the prevention and control of hospital acquired infections ranges from 42% in Iran(138),
50.8% in Nigeria(139) and 63% in Indonesia hospitals(140). Nursing staffs practice more appro-

priate universal precaution control practice compared to physicians(141).

Healthcare workers are exposed to occupational risk for hospital acquired infection, exposed to
blood or body fluids and sharp or needle stick injury. In Ethiopia, researches showed that propor-
tion of healthcare workers exposed to blood or body fluids ranges from 22.9%(142) to 35.1%
(143) and sharp or needle stick injury from 29% to 42.8%(144-146).

Systematic review and meta-analysis on prevalence of needle stick injury and exposure of blood
and body fluids in Ethiopia show that the pooled prevalence of needle stick injury and exposure

of body fluids among healthcare workers were 33.43%and 36.98%respectively (figure 3 and 4).
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Figure 1: Pooled estimate of needle stick injury in Ethiopian healthcare workers
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Figure 2: Pooled estimate of exposure of blood and body fluids in Ethiopian healthcare

workers

In Ethiopia, there are studies on healthcare worker’s infection prevention practice and control

conducted by Teshager et al (147) with focus on surgical site infection, Abdella and Tena
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(148,149) on hand hygiene compliance, Demissie Gizaw et al(150) for tuberculosis (TB) and
Aynalem (143) for HIV/AIDS universal precautions, but none of them focused on all components
of hospital acquired infection. Therefore, this research on components of infection prevention

control items for hospital acquired infection in teaching hospitals is important.

1.4.2.3. Factors related to etiologic agents

The drug sensitivity pattern of microorganisms is one of the agent factors for the infection in the
health care system. Patients are exposed to crowded rooms, undergo invasive procedures, be fitted
with prosthetic devices, and require broad-spectrum antibiotics or immunosuppressive therapies.
These conditions leads to the adaptation and spread of pathogenic microorganisms, such as methi-
cillin-resistant Staphylococcus aureus (MRSA), Clostridium difficile, vancomycin-resistant enter-

ococci and multi-resistant Acinetobacter species(151).

Healthcare-associated infections caused by multi drug resistant organisms are associated with pro-
longed medical care, worse outcome and costly therapies(152). In Hungary, five-year surveillance
showed that the overall incidence of infections increased from 5.4 in 2005 to 14.7 per 100,000
patient-days in 2010(152). Methicillin resistant Staphylococcus aureus (MRSA) was the most fre-
quently reported pathogen (52.2%) and multidrug-resistant Gram-negative organisms have signif-
icantly increased from 2005 to 2010. Surgical wound and bloodstream were the most frequently

reported sites of infections (152).

Health care facilities, particularly acute care facilities, are important sites for the development of
antimicrobial resistance. Methicillin-resistant Staphylococcus aureus (MRSA) remains one of the
most prevalent multidrug-resistant organisms causing health care-associated infections(84). A na-
tional prevalence survey of MRSA colonization or infection in inpatients at US health care facili-
ties showed that, the overall MRS A prevalence rate was 66.4 per 1,000 inpatients (25.3 infections
and 41.1 colonization per 1,000 inpatients) and nearly 20% of pathogens reported from all HAIs
were multidrug-resistant phenotypes(153,154).
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Multidrug-resistant pathogens boost the adverse impact of infections in ICUs. Researches in USA
show that 16% of all HAIs were associated with the following multidrug-resistant pathogens:
methicillin-resistant S. aureus, vancomycin-resistant Enterococcus faecium, carbapenem-resistant
P. aeruginosa, extended-spectrum cephalosporin-resistant K. pneumoniae, extended-spectrum
cephalosporin-resistant E. coli, and carbapenem resistant 4. baumannii, K. pneumoniae, K. oxy-

toca, and E. coli (0.5%)(155).

Literature show that healthcare workers may acquire methicillin-resistant Staphylococcus aureus
(MRSA) from patients, both in hospital and home environments, other healthcare workers, family
and public acquaintances, and pets(156). Some of the risk factors for the MDR in hospital are age,
severity index, having a bedridden condition, transfer from other units, nasogastric feeding, urinary
catheterization, exposure to B-lactams or fluoroquinolones in the seven days before infection, new
mutations, selection of resistant strains, and suboptimal infection control(157,158). A research in
two hospitals in Addis Ababa on the resistance level from 95% isolates from nosocomial infection

shown that the penicillin group such as, crystalline penicillin and ampicillin (16).

1.4.3. Barriers for Infection Prevention and Control

Hospital acquired infection affects patients, visitors, family members and health workers. Patients
are more vulnerable to infection because of invasive procedures(89). Implementation of Infection
prevention and control practices leads to significant reductions in hospital acquired infection(159).

Effective IPC programs lead to more than a 30% reduction in HAI rates(159).

However, healthcare workers have good perception towards infection prevention(39), but there
were high prevalence of needle stick injuries and exposure to blood and body fluids(142,160). This
may be due to poor infection prevention practices or being unable to practice appropriate universal

precaution by healthcare workers(148).

Healthcare workers behavior(161,162), environmental and organizational characters(163), occur-

rence of emergency situation(164,165), lack of available materials (166), shortage of time(167),
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and poor communication between patients and healthcare workers(168) are some of the barriers

to infection prevention practice.

Infection prevention and control are fundamental to quality of care, and essential to protect
healthcare workers, patients, and communities. Failure to follow proper infection prevention prac-
tices puts healthcare workers, patients and the communities at tremendous risks (36). Researches
showed that there is a strong correlation between environmental and organizational factors and

self-reported compliances(169).

Behaviors of health care workers play key roles for prevention and control of Hospital acquired
infections. Until recently, many clinicians have not considered themselves to be at risk from
infection by working in healthcare(151). Transmission of blood borne pathogens [e.g., Hepatitis
B virus (HBV), Hepatitis C virus (HBC), Human Immunodeficiency Virus (HIV)] from patients
to healthcare workers (HCW) is an important occupational hazard faced by healthcare personnel

(HCP)(170).

Awareness and practice of infection control by medical and other healthcare staff are often poor.
These lapses in practice create significant risk for patients and staff from HAI. Most of the Health
care workers do not know the relationship between bacterial hand counts and rings and fingernails,
and do not believe that rings or long or artificial fingernails increase the risk of nosocomial Infec-

tions(171).

In Pakistan University hospital, 45% of health care providers reported having a needle stick injury
in the past and the risk is higher among doctors(172). The most common reason identified was
stress or being overburdened and careless attitude. In that study two third of participants were
familiar with the prevention protocols(172). While a systematic review showed that there is no

relationship between hospital staffing and the prevalence of hospital acquired infections(173).
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The environment serves as a reservoir for a variety of microorganisms. Immuno-compromised
populations are highly sensitive for this environmental microorganism(174). In the hospital envi-
ronment, immune compromised populations need proper use of disinfectants, proper mainte-
nance of medical equipment that use water, proper ventilation standards for specialized care envi-
ronments, protective environment, and operating rooms , to minimize the risk of health-care—
associated infection(174). Water can be the source of hospital acquired infection, if it lacks pre-

vention measures and ignorance of the source(175).

Patients’ participation for the control and prevention of hospital acquired infection is crucial and
important. This could be enhanced by creating public awareness about of infection control prac-
tices. Patient involvement in HCWs’ hand hygiene compliance, in particular, has been seen by
experts as having prospects for sustained hand hygiene improvement and enhanced patient safety

in the health care systems(176).

A research conducted in 2011 in USA on patients at the University of Wisconsin Hospital, regard-
ing prevention of health care-associated infections of patients’ awareness, knowledge, and percep-
tions showed that 76% of patients were aware of MRSA, whereas 44% were aware of C dif-
ficile(175). The awareness and knowledge of these infections was associated with having a history

of HAI(175).

In Ethiopia, healthcare workers are at a very high risk of exposure to blood and body fluids. A
cross sectional study conducted in six hospitals of Tigray in 2006 showed that, poor efforts are
made to prevent infection after exposure and there is wrong practice of processing instrument (41).
Out of 618 health care workers, needle stick injury was reported in 106 health care workers
(17.2%), 348 (56.3%) had contact of blood and body fluid to their skin and 154 (24.9%) reported
exposure to their mucus membrane. Regarding their knowledge to preventive measures, only 254
(41.1%) healthcare workers said that they wash their skin immediately and 318 (51.5%) flash their
eyes with clean water or saline if their skin and mucous membranes are exposed. Incorrect method
of processing instruments were practiced by high number of health care workers, namely, decon-

tamination by 47.5%, disinfection by 46.5% and sterilization by 41.5% of them(41).
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Based on the above review, addressing comprehensive picture of hospital acquired infection, fac-
tors that affect the prevalence of hospital acquired infection and exploring the reasons for the prac-

tice of hospital acquired infection is of a paramount important.
1.5. Dissertation Theoretical/Conceptual Frameworks

Like any infectious diseases causation, hospital acquired infection causation also applies with the
theory of causal pie. The principle of causal pie assumes the multi-factorial nature of disease,
which is generally accepted for infectious diseases, where micro-organisms are the essential causes
of diseases(177). In this theory, lack of immunity of the host, with presence of microorganisms
leads to the sufficient cause of diseases. The third component of the pie is the environment, which

is considered as the background or playing field for the agent and host interaction(177).

In general, the epidemiological trait diseases causation model in hospital acquired infection is
classified as agent(microorganisms), hosts (patients under care or their healthcare workers) and

the common environment (hospital environment)(178).

In a health research, risk factors are important to find determinants that influence the occurrence
of a health-related event. Therefore, risk factors are like personal behavior, environmental expo-
sure, inborn or inherited characteristic which may be associated with health-related conditions.
Therefore, risk factor is a determinant, but not necessarily a causal factor. However, the presence
of risk factors in a population should be taken into account since any change in their occurrence

will change the occurrence of a health-related event.

Based on the above principle and the theory of causation of hospital acquired infections are clas-

sified in the following ways:

Agent or microorganism must remain viable in the environment until contact with the host has
been sufficient to allow infection. The type, drug sensitivity, dose, Enzyme and toxins of the or-

ganism would be the agent factors for hospital acquired infection. For the host; infection depends
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on exposure of a susceptible host to an infecting agent and exposure of the susceptible host to such
agents is influenced by intrinsic factors such as: sex, immune status, diseases therapy, vaccination
or immunization status, hospitalization and the psychologic state of the host. Invasive medical or
surgical procedures; medical devices, such as intravenous catheters or mechanical ventilators; du-
ration of antimicrobial therapy and hospitalization; and exposure to hospital personnel are some

of the common extrinsic factors(177).

Environmental factors affect both the host and agent interaction. Some of the environmental fac-
tors include; physical factors, like intensive care units, outpatient clinics, long-term care facilities,
or water reservoirs; biologic factors, like patient characteristics and social factors, socioeconomic
status, waste disposal and healthcare amenities(177). Hospital staff play an important role in HAIL
Their conscious behavior may prevent or promote the occurrence of HAI in patients. However,

their behavior plays an important role in self-defense since HAIs have occupational importance.

Procedural, Institutional and personal factors are factors that evolve from the host and environ-
mental factors, but they are also highly interrelated and common in hospital acquired infec-
tions(177,178). Some of the factors are mechanical ventilation, end tracheal re-intubation, use of
catheterization, prior antibiotic use, elective surgery, invasive procedure, contamination, percep-

tion, budget, behavior and practice of IP(Figure 3).
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2. OBJECTIVES

2. 1. General objective

o The overall aim of this study was to assess the magnitude and risk factors of hospital acquired
infections and health care workers practice and barriers to infection prevention practice in Am-

hara Region Teaching Hospitals, Ethiopia
2.2. Specific- objectives
1. To determine the prevalence of hospital acquired infections (Paper I).
2. Toidentify factors associated with hospital acquired infections (Paper I1).
3. To describe Healthcare workers practice towards infection prevention (Paper I1I).

4. To explore barriers for Infection prevention and control practice (Paper IV).
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3. MATERIALS AND METHODS

In this dissertation four studies were conducted. The first was a repeated cross-sectional study to
determine hospital acquired infection in-patients. The second paper was to identify risk factors for
hospital acquired infection using case control study. Paper III focus on healthcare worker’s infec-
tion prevention practice using cross-sectional study and the fourth paper was qualitative study to
explore barriers to infection prevention and control practice using healthcare workers and man-

agement staffs in the two-teaching hospitals.

— ! /J—\ '

Paper 11 Paper IV
P P Paper 111
Paper I
£ Risk factor Barriers to
PP of HAI for HAI IPCP HCW IPCP
N/

Infectious agent

Figure 4 : Dissertation Paper focus on hospital acquired infection and barriers to infec-
tion prevention in teaching hospitals.

3.1  The setting: Study area and population

Ethiopia is the second most populous country in sub-Saharan Africa. According to the 2015/16
Central Statistical Agency of Ethiopia (CSA) projection, Ethiopia has a population of 92,206,005
people(179). Amhara region is one of the 9 administrative regional states and is the second most
populous region in the country. Amhara Region has a population of 20,769,985 where 10,401,995,
were men and 10,367,990 women. Urban inhabitants were 3,492,000 (16.81% ) (179). Bahir Dar
is the capital city of the Amhara Region, which is found 566 km far from Addis Ababa
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In Ethiopia, health care delivery system is designed in three-tier system. Woreda/District is the
first level with primary hospital to serve 60,000-100,000 people. The second level is a General
Hospital with population coverage of 1-1.5 million people; and the third level is Specialized Hos-

pital that covers population of 3.5-5 million(180).

The study was conducted in selected teaching hospitals in the Amhara Regional State. According
to the Amhara Region Health Bureau 2013/14 report, there are 19 publics and 7 private general hos-
pitals in the region and 840 and 3392 functional health centers and health post serving the community(181).
Based on the Ministry of Health care delivery system, there are 5 referrals, 2 zonal and 12 district
hospitals. A total of 2265 inpatient beds are present in public hospitals. Three hundred forty-
seven physicians, with a ratio of 1:55385 to the population and 7047 nurses are available in the

region to serve the population.

According to the 2012/2013 report of the Regional Health Bureau, the number of inpatients treated
were 129723(182). Out of this, 22005 were from Felege-Hiwot Hospital and the rest 19088 from
university of Gondar teaching Hospital. University of Gondar Hospital has a total of 498 inpatient
beds and it is the first public Health College Hospital in Ethiopia. It has 105 pediatric, 112 surgical,
143 (24 Gynecology, 70 Fistula training centers and 49 obstetric beds), 128 internal medicine im-
patient beds and 6 pediatric and 4 adult Intensive Care Unit. It has a total of 338 male and 242
female with a total of 580 health care workers in the Hospital(183). Felege-Hiwot Hospital has a
total of 378 impatient beds and it is found in the Capital City of Amhara Region and it also serves
as a teaching hospital for Bahirdar University medical students. It has 57 pediatric, 47 gynecology,
26 maternities,71 internal medicine, 134 surgerical, 16 ophthalmology and 16 private wing impa-
tient beds. According to the 2012/2013 report of the Regional Health Bureau, average bed occu-
pancy in hospitals is 70%(182).
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Figure 5 : Map of the study area (Amhara Region) Felege-Hiwot and University of Gondar
Hospitals, 2015, Ethiopia.
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3.2  Study design and time frame

3.2.1. Design

To address the objectives of this dissertation quantitative and qualitative research design ap-
proaches were used. A repeated cross-sectional study was used to determine the prevalence of
HAI A matched case control study design was used to identify risk factors for hospital acquired
infections. Matching was made by age and hospital type. Descriptive cross-sectional study design
was used to determine health care worker’s infection prevention and control practice. To explore
barriers to infection prevention and control practice phenomenological qualitative research ap-

proach was used.

3.2.2 Timeframe of the Study

To determine the magnitude and risk factors for hospital acquired infections, data were collected
twice from each hospital. The first round of survey was conducted from March 16, 2015 to April
2, 2015, and the second round was conducted from July 1, 2015 to July 10, 2015. For the other
two studies; health care worker’s infection prevention and control practice and to explore barriers

to infection prevention and control practice were conducted from March to April 2015.

3.3 Source and study population

3.3.1. Source population

The source population to address the prevalence and risk factors for hospital acquired infections
were all inpatients admitted in Amhara Region teaching hospitals. To assess healthcare workers’
infection prevention and control practice, source population were all health care providers working
in Amhara Region teaching hospitals. Health care workers and management staffs’ in teaching
hospitals were the source population to explore barriers to infection prevention and control prac-

tices.
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3.3.2. Study population

The study population were all inpatients, health care workers and management staffs’ working in

the two referral teaching hospitals, university of Gondar and Felege-Hiwot respectively.

3.3.3  Eligibility criteria

a) Hospital

For all designs in this dissertation, University of Gondar and Felege-Hiwot teaching hospitals were
included in the study. Other teaching hospitals in the Region were not included, since they did not

have all levels of medical students during the study period.

b) Wards and Departments

Wards in all care facilities (Surgical, Gynecology and obstetrics, Internal medicine, Pediatrics,
Ophthalmology and Intensive Care Unit (ICU)) were included. Emergency and recovery depart-

ments and wards were excluded.

¢) Patient

All patients admitted to the ward by 8:00am and not discharged from the ward at the time of the

survey were included. Patient transfer from one ward to the other was also included in the survey.

d) Healthcare workers

All health care workers that have direct involvement with inpatient in the ward were included.
Health workers who were not in their work place during the survey time due to any reason includ-
ing on leave, study leave, on training, etc were not included.

e) Healthcare workers and management staffs

Health care providers and management staffs knowledgeable of the respective departments and

wards were part of the qualitative study.
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3.4 Sample size and sampling methods

Sample size:

To calculate sample size to determine the magnitude of hospital acquired infection in a teaching
hospital, the following assumptions were made: a 17.8% proportion of HAI (19), a 3% precision

and 95% level of confidence.

The following single proportion formula was used.

n=zuanxp(l-P)
d2

Where; n= sample size
d= maximum allowable error (margin of error) = 0.03

Z = value of standard normal distribution (Z-statistic) at 95% confidence level
(z=1.96).

The calculated sample size was 625 subjects.

Considering a design effect of 1.5, the sample size become 936. Adding a 10% non-response rate,
the final sample size required for addressing the first objective was 1031. Total number of inpatient
beds expected in the two hospitals were 514 UOG +360 FHH = 865. Applying the 70% bed
occupancy rate in Amhara Region, the total inpatients expected were about 606. During the two
repeated surveys, the total number of in-patients expected during the study period were 1212.
Hence, the two waves of data collection were expected to produce sample size required for the

study to address prevalence of hospital acquired infection in teaching hospitals.

The following double proportion formula was used to determine sample size for the matched case

control study.

[Zay/(r + D1Q + Zg|TP,Q; + P.Q, 2
__ 2

T(Pi - Pc)z

n;
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Where:
ni = the required sample size for cases
Pc = estimated proportion of exposure (independent variable) among controls.

Pi = estimated proportion of exposure among cases.

= Pi+1P;
T+1
FOR o . o . .
P = Where OR=0dds Ratio, in case of P;is not available in the literature, it was esti-

(1+P.(OR-1))

mated from the available OR.

Q=l=
Qi=1-P;
Q.=1-P.

Zq»=1.96standard score corresponding to 95% CL (two side))
Zg = 0.84 (standard score corresponding to 80% power)
r=ratio of controls to cases =4

Based on the above formula, the sample sizes for different predictors were calculated and checked.
A common assumption was used for all exposure factors considered in the sample size, except for
the proportion of exposure among cases and controls. A 5% type I error, 80% power to detect
exposure difference between cases and controls, a 1:4 ratio of cases to controls, a design effect of
1.5 by assuming there is variation between wards in each hospital, and a 10% non-response rate.
Different factors were computed, by assuming similar studies, to get maximum sample size(184—
186). Based on the above assumptions, result for risk factors for hospital acquired infections in-

clude a total of 545 inpatients, 109 cases and 436 controls were considered.

To describe health care workers, infection prevention practice, sample size was calculated using

formula for estimation of single proportion. Proportion of Healthcare workers practice of infection
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prevention and control was assumed to be based 46.9% on a study conducted in Eastern Ethiopia,
Reda et al(40).

d = maximum allowable error (margin of error) = 0.05
Z = value of standard normal distribution (Z-statistic) at 95% confidence level (z=1.96).
n = 383 health care workers were required.

A 10% non-response rate was included in the sample. Totally 422, healthcare workers participated

for the third objective.

The number of participants for the in-depth interview were 10 health care workers in different
wards. For the focus group discussion, two focus groups in each hospital, one group of health
professionals and the other management staffs of 6-8 persons were included. Level of saturation
of ideas based on the guiding questions was determined by number of participants and probes

during interview.

Sampling method:

For prevalence of hospital acquired infection, sampling method was determined based on the num-
ber of beds in two hospitals. Totally 865 beds were available in the two hospitals: five hundred
fourteen from University of Gondar and 351 from Felege-Hiwot hospital (Figure 6). The eligibility
criteria was based on the definition for hospital acquired infection by Center for Diseases Control

and prevention(CDC)(187).
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Figure 6 : Sampling procedures for patients, healthcare workers for HAI and barriers to
infection prévention and control practice ,2015.

Patients that fulfilled the criteria based on CDC definition of Hospital acquired infection were
included in the study for cases. The controls were matched based on age, hospital type with cases.

Simple random sampling method was employed to select cases and controls to include in the study.
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Health care workers were proportionally allocated in each hospital and ward based on their num-
ber. Systematic random sampling was used to select healthcare workers based on the list of the
number of health care workers in the hospital and wards (Figure 6). One study subject was re-

cruited only once.

For barrier to infection prevention and control practice, participants were selected purposively
from healthcare workers and management staffs in the two hospitals. The selection considered
wards and universities, those who have adequate information regarding infection prevention and

control in the hospital.

3.5 Survey instruments and procedures

Questionnaire

A pretested standardized questionnaire was used to collect data for prevalence, risk factor and
healthcare worker’s infection prevention practice study. Questionnaires were prepared in English
and then translated into Amharic. Once data were collected from respondents through the Amharic
version, the responses of each questionnaire in Amharic were re-translated to English. Brief de-
scription about the importance of the study was given to eligible participants, before administering
the questionnaires. For Health care professionals, self-administered English questionnaire was
prepared. For the in-depth interview and focus group discussion, Amharic version guiding ques-

tions were prepared.
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Laboratory Sample

Laboratory samples were analyzed in University of Gondar Hospital, Department of Medical Mi-
crobiology Laboratory and Bahir-Dar Regional Laboratories. For active hospital acquired infec-
tion patients, sample was taken based on the sign and symptom and specific site criteria recom-
mended by CDC(6). Type of clinical samples collected included urine, sputum, wound swabs,
fecal specimens, throat swabs, nasal swabs, and blood (188—190). For non-active hospital acquired

infection patients, appropriate informations were collected.

Sputum sample

Sputum samples were collected from a patient suspected of respiratory tract infection using a clean,
dry, wide-necked, leak-proof container. Patients were requested to cough deeply to produce a
sputum specimen until the sputum reaches the 5-ml line (or more) on the plastic cup (one teaspoon
of sputum). Collected samples were sent immediately for culturing. Collected sample were

primarily inoculated on Blood and Chocolate agar(189).

Urine sample:

Urine samples were collected from patients aseptically via a urethral or supra pubic catheter or
catheter sampling port from catheterized patients. Biochemical tests were conducted from pure
colonies. Gram—negative rods were identified by performing a series of biochemical tests (Oxoid,
LTD), such as triple iron agar, indole, simons citrate agar, lysine iron agar, urea, mannitol. Gram
positive cocci were also identified using gram reaction, novobiocin, catalase and coagulase

tests(188,189).
Swab sample

Swab samples were collected from patients suspected of surgical site infections. The swab samples
were inoculated onto MacConkey agar, Chocolate Agar Plate (CAP) and blood agar plate (BAP)
(Oxoid, LTD). The inoculated agar plates were incubated at 35°C for 24-48 hours. Then growth

were inspected to identify the bacteria. Preliminary identification of bacteria was based on gram
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reaction. Colony characteristics of the organisms, like hemolysis on blood agar, change in physical
appearances in different media and different biochemical activities were performed using stand-

ard procedure(188,189).

Blood sample
Samples were collected from patients with signs and symptoms of hospital acquired infection(48).

Sample were collected with sample plastic syringe of the capacity required, 2.5 ml, 5 ml, or 10 ml.
For adults, 19 or 20 SWG needles and for children or an adult with small veins, 23 SWG needles
were used. Before taking the sample, the site was cleaned with 70% ethanol an area about 50 mm
in diameter and using 2% tincture of iodine in a circular action. Using a sterile syringe and needle,
10 ml of blood was withdrawn from an adult or about 2 ml from a young child. To increase the
chances of isolating a pathogen, two specimens (collected at different times) were cultured. To
reduce the risk of contamination, blood from neonates was collected from a peripheral vein not,

from the umbilical vein(188,189).

Blood samples were inoculated directly into Trypton soya broth blood culture medium bottles
(Oxoid LTD). The blood cultures were incubated aerobically at 37°C and observed daily for the
first 3 days, for the presence of visible microbial growth by one of the following: haemolysis, air
bubbles (gas production), and coagulation of broth. At the same time, subcultures were made dur-
ing successive days on enriched and selective media, including Blood agar plate(BAP) (Oxoid
LTD), chocolate agar plate (CAP) (incubated at 5% CO atmosphere), MacConkey(MaC) (Oxoid
LTD) and manitol salt agar (Oxoid LTT) plates and examined for growth after 2448 hours of
incubation. Colonies were checked by Gram staining technique, to see whether they are Gram
positives or Gram negatives. Gram-positives were identified using catalase and coagulase. Gram-
negatives were identified by performing a series of biochemical tests (Oxoid, UK)

(188,189).

Antimicrobial Susceptibility Testing
Susceptibility tests were performed only when the amount of cultural growth of a pathogen was
significant. The bacterial susceptibility testing was done by the disk diffusion method according

to Kirby-Bauer method, following the National Committee for Clinical Laboratory Standards
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(NCCLS) assessment criteria. Bacterial inocula were prepared by suspending the freshly grown
bacteria in 4-5 ml sterile nutrient broth and the turbidity was adjusted to that of a 0.5 McFarland
standard. The antimicrobial susceptibility testing were performed against amoxicillin (30mg), am-
picillin (10 mg), amikacin (30mg) chloramphenicol (30 mg), ciprofloxacin (5 mg), clindamycin (2
mg), erythromycin (15mg), gentamicin (10mg), methicillin (Smg), rifampicin (5mg), streptomycin
(10mg), trimethoprim-sulfamethoxazole (5mg), oxacillin(Ipg) and vancomycin (30 mg).The
zones of inhibition were measured and compared with National Committee for Clinical Laboratory
Standards (NCCLS) guidelines S. aureus ATCC 25923, an all-sensitive reference strain was used
as a quality control strain for the disc agar diffusion test. The suspension was used within 15
minutes. The plates were incubated aerobically at 37°C for 18-24 hours. Zone of inhibition around
antibiotic disks were recorded and using the chart provided by the antimicrobials manufacturer,

results were interpreted as sensitive, intermediate or resistant(191,192).

To assess practice of infection prevention and control, structured and pre-tested self-administered
questionnaire was used. Ten trained data collectors for one day collect the data. For the qualita-
tive part to explore barriers for IPC practice, face to face interview was conducted. The interview
was conducted in their office. Both face to face interview and focus group discussions were facil-

itated by the principal investigator. One additional note taker was recruited for the FGD.

Semi- structured interview guide was used for both in-depth-interview and FGD discussions. The
interview guide was developed based on previous literature on barriers and challenges to the im-
plementation of infection prevention and control practice. Interview guide was tested and checked
before the actual data collection. Questions were arranged with simple definition terms to the

broader contextual definitions to the inter linked ideas.

Data were collected by eight trained physicians (Pediatrician, Internist, Surgeon, Gynecologists)
and eight nurses in each ward and two Laboratory technicians. Each ward was surveyed and com-
pleted on one day. Data were gathered from a number of sources available on the ward at the time
of the survey, such as nursing notes, medical notes, temperature charts, drug charts, surgical notes,
laboratory reports. A detailed history of patients were taken and recorded or discussions with

nursing staff were held. Data were collected by pretested standardized data collection forms
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adopted from European Centre for Disease Prevention and Control Point prevalence survey of
healthcare associated infections and antimicrobial use in European acute care hospitals protocol
version 4.3(193). Laboratory samples were taken from active HAI cases with the standard proce-
dure recommended by CDC HAI definition criteria(6,48). Data collectors checked every sign and
symptom to include in the relevant CDC HAI definition and to decide whether the patient devel-

oped HAI or not. Information regarding causative organisms sample was collected.
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Introduce yourself to ward manager.
Collect ward specialty type, number
of beds. Request patient list. Exclude
patients from further data collection if
admitted after 8 a.m.

Data collectors arrive on ward.
Record start date and time

. 7 Walk around ward. For each pa-
Collect denominator data on all tient, observe for invasive devices
Patients in hospital before 8 a.m. (UC, PVC, CVC, ventilation)
A 4

Collect ONE set of patient notes (medical, nursing, observation, drug,
wound, pressure, stool charts, etcl.)

!

HAI according to standard definitions (Active
Hospital acquired infection) ?

NO,
Mark on form
4 If notes are unclear, ask
Yes, fill the data collection form for clarification of signs

and symptoms only from
nursing/medical team

Complete data collection for all pa-
tients. Once complete, thank ward
manager and leave. Record end time
on forms

Submit for the principal Investigator

UC=urinary catheter; PVC=peripheral vascular catheter; CVC=central vascular catheter

Figure 7: Recommended case finding algorithm for healthcare-associated infections
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Figure 8: Summery of data collection methods of the two waves

3.6 Data management and analysis

3.6.1 Data Management

For magnitude and risk factors study, medical record and the consultation with the person in charge
of the patient were gold standard for the identification of infection. All inpatient beds in each ward
were included in each hospital. Internal medicine, surgery, obstetrics and gynecology, pediatrics,
and ophthalmology were the departments. Data collectors were trained for three days about the
definitions and the study protocol prior to starting the study. During training, practical case exer-
cises were provided and training manual and standardized case record form were reviewed and

practiced.

Infection prevention and practice to healthcare worker’s data were collected using pre-tested ques-

tionnaire. Data collectors were trained for one day. Principal investigator supervised and moni-
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tored the overall activities of the study project. The collected data were checked for the complete-
ness, accuracy and consistency by the principal investigator. Missed and incomplete response in

the questionnaire were corrected during data collection date.

All quantitative data were checked and cleaned before data were entered to the computer. Missing
data or inconsistencies were returned to the data collector for correction. Data were checked,
coded, and double entered to EPINFO version 3.5.3 and transported to SPSS 21 and STATA 13

for analysis.

Data were gathered in the form of audio record and notes from the in-depth interview and FGD
and the texts were analyzed thematically. Prior to analysis, all the collected data were transcribed
into English. The field notes were checked for accuracy and completeness. The transcribed data
was read more than three times to understand the context. Word transcript documents were

changed to text files and imported to open code software.

Operational definition

Hospital acquired infection:

Hospital Acquired Infection is defined as an infection arising >48 h or more after admission to
hospital that neither present nor incubating on admission. HCAI was confirmed if the patient has
signs and symptoms which met the Centers for Disease Control and Prevention (CDC, Atlanta,
GA, USA) definition at the time of data collection date. CDC’s HAI case definitions are a widely

accepted and used internationally.

An active healthcare-associated infection:
Infection present on the day of the survey is defined as follows:
o  An infection is active when signs and symptoms of the infection are present on the data
collection date OR signs and symptoms were present in the past and the patient is (still)
receiving treatment for that infection on the data collection date. The presence of symp-

toms and signs should be verified until the start of the treatment in order to determine
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whether the treated infection matches one of the case definitions of healthcare associated
infection.
o The onset of symptoms was on Day 3 or later (day of admission = Day 1) of the current
admission OR the patient presents with an infection but has been readmitted less than two
days after a previous discharge from an acute care hospital OR
v' The patient has been admitted (or develops symptoms within two days) with an infec-
tion that meets the case definition of an active surgical site infection (SSI), i.e. the SSI
occurred within 30 days of the operation (or in the case of surgery involving an implant,
was a deep or organ/space SSI that developed within a year of the operation) and the
patient either has symptoms that meet the case definition and/or is on antimicrobial
treatment for that infection;

v" The patient has been admitted (or develops symptoms within two days) with C. difficile
infection less than 28 days after a previous discharge from an acute care hospital,

v’ An invasive device was placed on Day 1 or Day 2, resulting in an HAI before Day 3.

o Results of tests/examinations that are not available on the survey date should neither be

completed after the survey date nor taken into account when establishing whether the case
definition criteria are fulfilled.
Non-active HAI Patients: patients that are eligible for the population but do not full fill the above

criteria for active HAI definitions.

McCabe score. Classification of the severity of underlying medical conditions. Disregard the in-
fluence of acute healthcare-associated infections, if the patient has an active HAI, estimate the
score the patient had before the infection.

e Nonfatal disease (expected survival, at least five years);

e Ultimately fatal disease (expected survival between one and five years);

e Rapidly fatal disease (expected death within one year); unknown.
Examples for McCabe score:

Rapidly fatal: < one year
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o End-stage hematological malignancies (unsuitable for transplant, or relapsed), heart
failure (EF < 25%) and end-stage liver disease (unsuitable for transplant with re-
calcitrant ascites, encephalopathy or varices).

o  Multiple organ failure on intensive care unit

o Pulmonary disease with cor pulmonale

Ultimately fatal: one year to four years

o Chronic leukemias, myelomas, lymphomas, metastatic carcinoma, end-stage kid-
ney disease (without transplant).

o Motor neuron disease, multiple sclerosis non-responsive to treatment. Alz-
heimers/dementia.

o Diabetes requiring amputation or post amputation

Non-fatal: > five years

0 Diabetes

o Carcinoma/hematological malignancy with > 80% five-year survival
o Inflammatory disorders

o Chronic GI, GU conditions

¢ Obstetrics

@ Infections (including HIV, HCV, HBV — unless in above categories)

Device-associated HAI is an HAI in a patient with a (relevant) device that was used within the
48-hour period before onset of infection (even intermittently). The term ‘device-associated’ is only
used for pneumonia, bloodstream infection and urinary tract infection. The ‘relevant devices’ are
intubation, vascular (central/peripheral) catheter and urinary catheters, respectively. If the interval
is longer than 48 hours, there must be compelling evidence that the infection was associated with
device use. For catheter-associated UTI, the indwelling urinary catheter must have been in place
within seven days before positive laboratory results or signs and symptoms meeting criteria for

UTI were evident.

Endogenous risk factors: are those that originate in a patient in whom a disease develops, and

such factors contribute to an increased risk of development of the disease of interest.
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Exogenous risk factors: are those factors originating from a source external to the patient in

whom the disease occurs; such factors are often called ‘environmental’.

3.6.2 Data analysis

The point prevalence of hospital acquired infection was determined by using descriptive statistics.
The prevalence of HAI was calculated (number of infections divided by the total number of the
study population) and for cases (number of patients with HAI divided by the total number of study
population), with 95% Cis.

For risk factors after matching cases and controls with a unique identifier, bivariate and multivar-
iable conditional logistic regression was employed to identify independent factors associated with
HAL For the relationship of outcome variable and explanatory variable, 95% CI and P <0.05 were
considered statically significant. To prevent sampling error, data were weighted based on popula-

tion to a sample proportion of the ward sample

Multi Collinearity of independent predictor variables were also assessed using Pearson correlation
and those with r-value of less than 0.6 were used in model fitting. Collinearity between categorical
variables was assessed by looking at values of variance inflation factor (VIF) and those larger than

10 were excluded from the fitted model.

Model fitness was also checked by using Omnibus Tests of Model Coefficients, in which -2LL is
significantly different with the base model. Hosmer-Lemeshow Goodness of Fit Test greater than
0.05 was considered as good model fit to final prediction. Cox & Snell and the Nagelkerke R
Square (pseudo R square statistics) was also observed to model prediction (0 to 1 scale), in which

the higher value indicated that the model predicts well.

For all quantitative analysis, relationship of outcome variable and explanatory variable 95% CI

and P <0.05 were considered statically significant(194,195).

46



Qualitative data analysis was conducted with open code software, version 4.03 and the contents
were analyzed thematically. Important steps for data analysis were conducted, such as data famil-
iarization, initial coding, search coding related to ideas, reviewing of themes defining and reading
the transcriptions. Coding was conducted careful line by line reading several times. The codes

were grouped in to categories then analyzed thematically.

3.6  Data quality assurance

Quality of the data were assured from the beginning in the designing, of the study up to final
analysis and write up. Data collection tools were adapted from different credible literatures based
on the available evidences in the area. Study teams attended a three-day training session regarding
the definitions and the study protocol prior to starting the study. Practical case exercises and the
protocol and standardized case record forms were reviewed. Amharic Language was used to ease

understanding.

Data collection tools were validated on two pre-selected wards with the “Gold Standard” by com-
paring the collected data (inter-rater reliability). Data collectors, collect basic demographic infor-
mation and other HAI on eligible patients in the selected wards, with exact application of the real
data collection form and case definitions. International standard strains of Escherichia coli (ATCC

25922) and S. aureus (ATCC 25923) were used for culture and susceptibility testing(196).

Double data entry was conducted to minimize error when data were entered. After a data entry
transposition, consistency, error and range to control the outlier during data entry were checked by

running frequency.

For the qualitative part, all recorded audio tapes were examined for completeness each day by the
principal investigator. The collected raw data by the audio record were then transcribed and trans-
lated to English. To assure the credibility of the data collected during interview, the PI give more
time for the participant for discussion and triangulate the information with the available evidence

and try to get feedback at the end of the discussion regarding the consistency of discussion. To
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assure transferability of data, purposive sampling technique was used. Participants were selected
in different wards, those who were expected to have adequate information regarding infection pre-

vention and control.

3.7 Ethical considerations

Data were collected after ethical clearance from the College of Health Science(CHS) of the Addis
Ababa University and University of Gondar Institutional Ethical Review Board. Permission was

obtained from Amhara Regional and zonal administration and Hospital administration offices.

The questions from the questionnaire were proved not to affect the morale and personality of study
subjects. There was no risk in participating in this research project and the samples collected were
used only for this research purpose. The samples (blood, urine, stool, sputum) collected in this
research were discarded after samples were analyzed. Informed consent was obtained from each

study subject after explanation of the risks and benefits of participating on this research.

Confidentiality was ensured from all data collectors and principal investigator’s side via using
code numbers than names and keeping questionnaires locked. Date collectors were interview sep-

arately from other people to keep the privacy of the clients.

Data collectors arranged health education and advice to study participants during data collection
about hospital acquired infection. Patients identified as having hospital acquired infections were
treated. The research team also communicated respected health worker and management staffs for

additional health care service.

In addition to all the information mentioned above, informed consent was obtained in advance
from the respective FG discussants to record their responses. Notes were taken to be able to

capture the interaction with participants.
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3.8 Summary table of study objectives and methods

Table 1: Summery of the methods for the dissertation work

Objective Target popu- | Study de- | Sample Sampling Data collec- | Data analy-
lation sign size method tion tool sis
1.To deter- All admitted | Cross-sec- | 908 All inpa- -question- Descriptive
mine the Inpatient >48 | tional tients admit- | naire analysis
prevalence | hrs ted in to - physical ex-
of HAI wards be- amination
fore 8:00 am | -Chart review
-Laboratory
tests
2.To identify | Patients with | Matched 109 cases | -Cases (ful- | -question- Conditional
factors as- | HAI and Case con- | and 436 fills the naire logistic re-
sociated Without HAI | trol controls a | CDC defini- | - physical ex- | gression
with HAI total of tion, amination
545 -Controls -Chart review
randomly -Laboratory
selected tests
3.To de- All health Cross-sec- | 422 health | Systematic - self-admin- | Multivaria-
scribe workers tional care work- | random istered ques- | ble logistic
Healthcare | working and ers proportion- | tionnaire regression
workers have contact ally alloca- analysis
practice to- | with patients tion of
wards IPC Health pro-
fessionals
4. To ex- Difterent Qualitative | 10- DI -Purposive - Semi struc- | Thematic
plore bar- | HWs and HCW Sampling tured Open | analysis
riers to managements 4 -FGD Ended Guid-
IPC prac- | of the hospital (23 ing question
tice HCWs) S
manage-

ment staffs
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4.  MAIN FINDINGS

The detailed results of the findings are found at the end of this thesis attached in the annex part.

The descriptions of main findings presented below are based on the objectives of the study.

4.1 Point prevalence and patterns of hospital-acquired infections

Totally 908 patients were included in this point prevalence survey. Records of 9 patients with
incomplete information were excluded from the analysis. The median age of the patients was 27
years (inter-quartile range of 16 to 40 years). Out of the total patients included in this study, 573
(63.1%) were from the University of Gondar and the rest 36.9% from Felege-Hiwot Hospital.
Almost half of the participants were males 466(51.3%). Four hundred sixty (50.7%) of the data
were collected in the dry season and 45.5% of the participants were in age group of 15-34 years.
More than half of the participants were from the two departments, surgery 289 (31.8%) and med-
ical wards 235 (25.9%). A total of 650 (71.6%) patients received antimicrobial during the survey.

Only 12(1.3%) and 162(17.8% of patients used Central vascular catheter and Urinary catheter respectively.

More than half or 56.9% of patients’ health status were in nonfatal diseases (Table 2).
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Table 2: Demographic and Clinical Characteristics of patients who participated in the sur-
vey, University of Gondar and Felege-Hiwot hospitals, 2015, Ethiopia (n=908 Patients)

Characteristics No of Patients (percent)
Sex Male 466 (51.3)
Female 442 (48.7%)
Hospital University of Gondar 573(63.1%)
Felege-Hiwot 335(36.9%)
Season Dry 460(50.7%)
Wet 448(49.3%)
Age <1 year 39 (4.3)
1-14 years 162 (17.8)
15-34 years 416 (45.8)
35-55 years 196 (21.6)
>56 years 95 (10.5)
Patients Ward spe- Surgical 289 (31.8)
cialty Medicine 235 (25.9)
Pediatrics 158 (17.4)
Obstetrics and gynecology 177 (19.5)
Ophthalmology 31(34)
Mixed ward 18 (2)
Received anti-micro-  Yes 650 (71.6)
bial No 258 (28.4)
Central vascular cath- No 893 (98.3)
eter Yes 12 (1.3)
Unknown 3(0.3)
Urinary catheter No 746 (82.2)
Yes 162 (17.8)
McCabe scores Nonfatal diseases 517 (56.9)
Ultimately fatal diseases 272 (30)
Rapidly fatal diseases 66 (7.3)
Unknown 53 (5.8)

A total of 135 patients had hospital acquired infection, with a mean prevalence of 14.9 % hospital acquired

infection with (95% CI: 12.7,17.1). In addition, five patients had two types of hospital acquired infections.

The overall mean infection prevalence of the two hospitals was 15.41% (95% CI: 13.13%—-17.93%). Sur-

gical site infection was the most common type infections recorded in this survey with 51%, (95% CI: 43.0-

59.3) (Table 3).
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Table 3 : Proportion of specific site infections among hospital acquired infections in
teaching hospitals in Amhara Region, Ethiopia, 2015. (135 Patients)

Characteristics Number Proportion 95% CI
Specific site  Surgical Site infection 69 51.1 43.0-59.3
Infection ]

Pneumonia 25 18.5 11.9-25.9

Blood Stream Infection 19 14.1 8.1-20

Urinary Tracts Infection 9 6.7 3.0-11.1

Gastrointestinal System Infec- 5 3.7 0.7-7.4

tions

Skin and Soft Tissue Infections 5 3.7 0.7-7.4

Others (SYS, NEO, PVC) * 3 2.2 0.0-5.2

Total 135 14.9 12.7-17.1

NB: *SYS= Systemic Infections, NEO= Case Definitions for Neonates, PN C= Peripheral Vascular Cath-

eter.
Microorganisms were identified among hospitals acquired infection cases. The most common iso-
lates were Klebsiella spp 22.44%, followed by Staphylococcus aureus 20.40%, Pseudomonas
aeruginosa 18.36%, Escherichia coli 16.32%, Enterobacter spp 12.24%, S. pneumoniae 10.20%,
Proteus spp 6.12%, Citrobacter spp 6.12%, K.pneumoniae 4.08%, Acitnobacter species 4.08%

and Serratia spp 2.04% .

Multivariable logistic regression analyses were conducted to explore the association between dependent
and independent variables. In this analysis, dependent variable was presence of hospital acquired infection

and independent variables were sex, season of data collection, ward type and type of hospital.

The chance of developing hospital acquired infection is 75% less among children age 1-4 years compared
to age 56 years and above (AOR=0.25, 95% CI: 0.09-0.71). Patients admitted in surgery ward had 2.86
higher odds of developing hospital acquired infection compared to medicine department ward (AOR=2.86,

95% CI: 1.72-4.78). The odds developing hospital acquired infection among patients admitted in Felege-
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Hiwot hospital were 1.95 times higher than patients admitted in University of Gondar Hospital (AOR: 1.95,

95%CI: 1.36-2.93) (Table 4).

Table 4: Distribution of hospital acquired infection among University of Gondar and Fe-

lege-Hiwot hospitals, 2015, Ethiopia (908 Patients)

HAI
Characteristic Yes No Crude OR (95% CI) Adjusted OR (95% CI)

Sex Male 83 383 1.62(1.12-2.36)" 1.25(0.81-1.95)
Female 52 390 1 1

Age <1 year 9 30 1.38(0.55-3.42) 0.76(0.19-2.97)
1-14 years 14 148 0.43(0.20-0.93) " 0.25(0.09-0.71) "
15-34 years 66 350 0.86(0.48-1.55) 0.88(0.47-1.66)
35-55 years 29 167 0.79(0.41-1.54) 0.76(0.38-1.51)
>56 years 17 78 1 1

Season Dry 70 390 1.06(0.73-1.52) 1.06(0.72-1.55)
Wet 65 383 1 1

Depart- Medicine 24 212 1 1

ment

(Wards)  Pediatrics 19 129 1.30(0.68-2.47) 2.84(0.94-8.54)
Surgery 75 240 2.76(1.68-4.53) *** 2.86(1.72-4.78) ***
Gynecology 16 161 0.88(0.45-1.71) 1.02(0.49-2.12)
Ophthalmology 1 31 0.28(0.04-2.18) 0.39(0.05-3.08)

Hospital Gondar Hospital 61 512 1 1
Felegehiowt Hospital 74 261

2.38(1.64-3.47) ***

1.99(1.36-2.93) ***

Notes: - * Statistically significant association P<0.05, *** Very strong statistically significant P<0.001

4.2. Risk factors for hospital acquired infections

A total of 545 patients were included in this study. One hundred nine were cases and the remaining
436 were controls. The median age of the cases was 25 years (Interquartile range of 16-35) and,

for controls 25 years (Interquartile range of 16-36). Length of stay for patients in the hospital was
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8 days with Interquartile range of 4-15 days. The Median length of stay for cases and controls was
7 and 8 days respectively (Table 5).

Table 5: Characteristics of cases and controls, in matched case control data in in
teaching hospitals in Amhara Region, 2015, Ethiopia

Characteristics Cases Controls P-Value
n=109 n=436
hand Was.lllilll)% rflateria(i Yes 45(41.3%) 238(54.6%) 0.001
available in war 0
No 64(58.7%) 198(45.4%)
0,
Sex Male 64(58.7%) 201((46.1%) 0.01
o,
Female 45(41.2%) 235(53.9%)
Age categorized <=1 year 9(8.2%) 24(5.5%)
0,
1-14 year 14(12.84%) 76(17.43%)
0,
15-35 years 59(54.13% 255(51.6% 0.999
0,
36-55 years 22(20.18%) 90(20.64%)
>=56 years 5(4.6%) 21(4.8%)
Ward of admission de- Medicine 118(27.1%)
partment 21(19.3%)
pediatrics 19(17.4% 79(18.1%)
surgery 53(48.6%) 141(32.3%)
Gynecology 16(14.7%) 93(21.3%)
Ophthalmology 0(0%) 5(1.1%)
hand rubs available in Yes 67(61.5%) 302(69.3%) 0.003
the ward No 42(38.5%) 134(30.7%)
Presence of medical Yes 102(93.6%) 431(98.9%) 0.04
waste container in the No 7(6.4%) 5(1.1%)
ward
Yes 3(2.8%) 9 (2.1%)
Diabetics History No 102 (93.6%) 402 (92.2%) 0.400
Unknown 4(3.7%) 25(5.7%)
Immune deficiency Yes 31(28.4%) 92(21.1%) 0.018
No 55(50.5%) 279 (64.0%)
Unknown 23(21.1%) 65(14.9%)
McCabe score Non-Fatal diseases 47 (43.1%) 235 (53.9%) 0.006
Ultimately fatal diseases 39 (35.8%) 141 (32.3%)
Rapidly fatal diseases 13 (11.9%) 38 (8.7%)
Unknown 10 (9.2%) 22 (5.0%)
Normally health patient 32 (29.4%) 146 (33.5%) 0.494

Patient with mild systemic dis-

cases

27 (24.8%)

85 (19.5%)
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ASA (American Soci-
ety of Anesthesiol-
0gy) classification

Patient with severe systemic dis-
ease that is not incapacitating
Patient with incapacitating sys-
temic diseases that is a constant

threat to life

32 (29.4%)

14 (12.8%)

100 (22.9%)

65 (14.9%)

Unknown 4 (3.7%) 40 (9.2%) 0.021
Central Vascular cathe- Yes 5 (4.6%) 4 (0.9%)
ter No 104 (95.4%) 432(99.1%)
Peripheral vascular Yes 83 (76.1%) 291(66.7%) 0.05
catheter No 26 (23.9%) 145(33.3%)
Urinary catheter Yes 33 (30.3%) 75 (17.2%) 0.003
No 76 (69.7%) 361(82.8%)
) Yes 18 (16.5%) 29 (6.7%)
Intubation No  91(835%)  407(93.3%)  0.001
Surgery since admission Yes 64 (58.7%) 146(33.5%) 0.000
No 45 (41.3%) 290(66.5%)
Length of stay catego- <8 days (below the median 63 (57.8%) 209(47.9%) 0.06
rized >= 8 days (above or equal to 46 (42.2%) 227(52.1%)
median)
The patient received Yes 104 (95.4%) 294(67.4%) 0.000
Antimicrobial No 5 (4.6%) 142(32.6%)

Availability of waste management material, Immune status of the patient, central vascular catheter,
surgery for admission and the patient received antimicrobial at the time of the survey were the pre-
dictors of hospital acquired infection. Variables of patients admitted in wards with the presence of
medical waste container in the room were 82% less likely to develop hospital acquired infection
compared to wards without medical waste container, AOR 0.18: 95% CI, 0. 03-0.98. The odds of
developing hospital-acquired infection among patients with immune deficient patients were 2.34
times higher compared to their counterpart patients with 95% CI: (1.17-4.69). The central vascular
catheter was a risk factor for hospital-acquired infection with AOR of 6.92 with 95% CI: 1.28-
37.47. The odds of developing hospital-acquired infection among Patients who had surgery since
admission in the ward was 2.35 times higher compared with patients without surgery since admis-
sion in the ward with 95% CI:1.08-5.09. Antimicrobial use was also a risk factor for hospital-ac-

quired infection with AOR of 8.63with 95% CI: 3. 11-23.95 (Table 6).
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Table 6: Risk factors for HAl in Matched case control data in teaching hospitals in Am-
hara Region, 2015, Ethiopia

Characteristics Cases Controls Crude OR Adjusted OR
(Odds Ratio) (Odds Ratio)
(95% CI) (95% CI)
Av?i]able hafld Yes 45(41.3%) 238(54.6%)  0.38(0.21-0.68) ** 0.81(0.35-1.86)
washing material No 198(45.4%) 1 1
in ward 64(58.7%)
Presence of medi- Yes 102(93.6%)  431(98.9%) 0.12(0.003-.03) ** 0.18(0.03-0.97) *
cal waste con- No 7(6.4%) 5(1.1%) 1 1
tainer at room
Sex Male 64(58.7%) 201((46.1%) 1 1
Female 45(41.2%) 235(53.9%)  0.57(0.37-0.89) ** 0.65(0.37-1.13)
Immune defi- No  55(50.5%) 279(64.0%) 1 1
ciency Yes  31(28.4%) 92(21.1%) 1.78(1.03-3.04) * 2.34(1.17-4.69) **
Unknown 23(21.1%) 65(14.9%) 1.86(1.03-3.37) * 1.26(0.61-2.59))
McCabe score Non-Fatal diseases 47 (43.1%)  235(53.9%) 1 1
Ultimately fatal diseases 39 (35.8%) 141(32.3%) 1.48(0.88-2.48) 1.34(0.63-2.85))
Rapidly fatal diseases 13 (11:9%) 38 (8.7%) 1.76(0.86-3.60) * 2.51(0.84-7.44))
Unknown  10(9.2%) 22 (5.0%) 2.54(1.05-6.13) * 1.04(0.30-3.58))
ASA classification Normally health patient 32 (29.4%) 146(33.5%) 1 1
Patient with mild sys- 27 (24.8%) 85 (19.5%) 1.68(0.91-3.13) 0.78(0.36-1.72)
temic diseases
Patient with severe sys- 32 (29.4%) 100(22.9%) 1.84(0.98- 3.47) 1.08(0.41-2.87)
temic disease that is not
incapacitating
Patient with incapacitat- 14 (12.8%) 65 (14.9%) 1.20(0.55-2.59) 1.19(0.35-4.11)
ing systemic diseases that
is a constant threat to life
Unknown 4 (3.7%) 40 (9.2%) 0.28(0.07- 1.03) 0.09(0.01-0.64) *
Central Vascular Yes 5 (4.6%) 4 (0.9%) 5.00(1.34-18.61) * 6.92(1.28-37.47) *
catheter No  104(95.4%) 432(99.1%) 1 1
Peripheral vascu- Yes 83 (76.1%) 291(66.7%) 1.61(0.99-2.63) 1.17(0.59-2.32)
lar catheter No 26(23.9%) 145(33.3%) 1 1
Urinary catheter Yes  33(30.3%) 75 (17.2%) 2.30(1.37-3.87) ** 1.23(0.59-2.55)
No 76(69.7%)  361(82.8%) 1 1
. Yes  18(16.5%) 29 (6.7%) 3.40(1.66-6.97) ** 0.80(0.28-2.31)
Intubation No 91(835%)  407(93.3%) 1 1
Surgery since ad- Yes 64 (58.7%) 146(33.5%) 3.31(2.05-5.36) ** 2.35(1.08-5.09) *
mission No 45(41.3%)  290(66.5%) 1 1
Patient received Yes 104(95.4%)  294(67.4%)  10.69(4.22-27.07) ** 8.63(3.11-23.95) ***
Antimicrobial No 5 (4.6%) 142(32.6%) 1 1

Notes: - * Statistically significant association P<0.05, *** Very strong, statistically significant P<0.001
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4.3. Healthcare worker’s practice of infection prevention and control of hospital acquired in-

fections

A total of 422 questionnaires were distributed to healthcare workers working in two teaching hos-

pitals. Three health care workers were not voluntary to fill a questionnaire. Six questionnaires were

rejected due to incomplete information. The median age of the respondents was 27 and the inter-

quartile range of 25 and 30. The youngest was 20 and the oldest was 65 years. Year of service

was also range from one year to 40 years, with a median year of service 4 years. More than half of

the respondents were nurses by profession (Table 7).

Table 7: Healthcare worker’s sociodemographic characteristics in two teaching hospitals

in Amhara Region, 2015, Ethiopia

Characteristics Fre- Percent
quency
Gender Male 236 57.1
Female 177 42.9
Hospital University of Gondar 225 54.5
Felege-Hiwot 188 455
Profession Physicians 121 29.3
Nurses 265 64.2
Other* 27 6.5
Age categorized <=30 years 326 78.9
> 30 years 87 21.1
Year of service in the cur- <=5 years’ service 356 86.2
rent institutions > 5 years’ service 57 13.8
Marital status Married 178 431
Single 235 56.9

Nb: *= Health officer, Health assistants
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4.3.1 Healthcare workers’ infection prevention condition

Exposure of blood and body fluids in the past one year among health care workers were high, it

accounts 234 (56.7%). While the Exposure of sharp or needle injury in the past one year were low

150 (36.3) compared to blood and body fluids. One hundred fifty health care workers exposed

either of blood and body fluids or needle or sharp object. One hundred seventeen health care work-

ers exposed both blood and body fluids and needle or sharp object. One hundred forty-six (35.4%)

of healthcare workers did not expose any type of risks. Out of 267 risks exposed health care work-

ers, only 40 (14.99%) receive post exposure prophylaxis (Hepatitis B and HIV AIDS) (Table 8).

Table 8: Healthcare workers background of infection prevention condition in two
teaching hospitals in Amhara Region, 2015, Ethiopia

Characteristics Frequency 95% Confi-
(%) dence Interval

Receive formal training on Infection prevention No  539(57.9) (53.3-63.0)
Yes  47442.1) (37.0-46.7)

Exposure of Blood /body fluids in the past one No  479(43.3) (38.3-47.9)
year Yes  234(56.7) (52.1-61.7)
Exposure of Blood /body fluids in the past one No  »58(62.5) (57.6-67.1)
month Yes  155(37.5) (32.9-42.4)
Exposed sharp or needle injury in the past one year No  9263(63.7) (58.8-68.5)
Yes  450(36.3) (31.5-41.2)

Exposed sharp or needle injury in the past one month No  351(85.0) (81.1-88.1)
Yes  g2(15.0) (11.9-18.9)

The needle or sharp object visibly contaminated with No 68(45.3) (37.3-53.2)
blood prior to exposure Yes  gy(54.7) (46.0-61.9)

Receive Post Exposure prophylaxis (Hepatitis B and No  557(85.0) (80.72-89.3)

HIV AIDS)? (n=267) Yes  40(14.98) (10.69-19.26)
Ipstructed about the hospital guidelines on infec- No  257(55.0) (50.1-59.8)
tion control Yes  477(42.9) (37.8-47.5)

Missing 9(2.2)
Instructed to report signs and symptoms of an in- No 246(59.6) (54.7-64.6)
fectious condition promptly to a supervisor Yes  160(38.7) (33.943.6)
Missing 7(1.7)
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4.3.2. Practice of Infection prevention and control

In this study, we assessed infection prevention practice in different categories of questions that
were responded with self-administered questionnaires. The questions addressed in blood borne
diseases practice comprise of seven questions. Personal hygiene and personal protective equipment
consist of five questions. Urinary catheters and surgical wounds consist of four questions each and
five questions for intravenous catheters. Totally 26 questions were asked to answer infection pre-
vention practice. Composite squares were constructed for each component based on the response
of health care workers practice for each question. Composite score was computed by adding “yes”

2 <6

as a value of one and the rest “no”, “missing” and, “not applicable” responses were recorded a
value of zero. Finally, below the median score were considered poor practice and above and equal

to the median were considered as good practice.

The total composite score showed that 55% with 95% CI: (50.1-59.6) practice for infection pre-
vention control in their activities. Healthcare workers highly practice in blood borne disease, in-
fection control practice proportionally compared to other practices. Least proportion practice was
observed in personal hygiene infection prevention and control practice (Table 9).

Table 9: Healthcare worker’s infection prevention practice in two teaching hospitals in
Ambhara region, 2015, Ethiopia

Characteristics Frequency 95% CI
(%)

ﬁ(':?d Borne Diseases Prac- 4 practice No 157(38.0) (33.7-43.1)

Yes 256(62.0) (56.9-66.3)

Personal Hygiene Practice Good practice No 205(49.6) (45.0-54.5)

Yes 208(50.4) (45.5-55.0)

Urinary catheter practice Good practice No 181(43.8) (39.0-48.4)

Yes 232(56.2) (51.6-61.0)

Surgi.cal Wound Infection Good practice No 186(45.0) (40.2-49.6)
Practice

Yes 227(55.0) (50.4-59.8)

Intravenous Catheter Practice Good practice No 166(40.2) (35.6-44.8)

Yes 247(59.8) (55.2-64.4)

Total composite score for in- Good practice No 186(45.0) (40.4-49.9)

fection prevention practice Yes 227(55.0) (50.1-59.6)
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4.3.3. Factors associated with infection prevention practice and control

Multivariable logistic regression analysis was conducted to see the association between the ex-

planatory and the outcome variable. To control confounding variables all variables were inserted

in the final model. The model fitness checked by Hosmer and Lemeshow (0.827). The final model

showed that, nurses were 2.09 times more likely to practice infection control practice compared to

physicians with (95% CI: 1.27-3.43). The result showed that other professions like the health officer and

Health assistants were 69% less likely to practice infection control compared to physicians with (95% CI:

0.11-0.84) (Table 10).

Table 10: Healthcare worker’s infection prevention practice and associated factors in two
teaching hospitals in Amhara Region, 2015, Ethiopia

Infection Prevention
Crude OR

Characteristics GE(::ltrol pra;t;zi 95% CI) A‘?g‘;s‘;‘:dch
Gender Male 130 106 1.01(0.68-1.49 1.29(0.83-1.99)
Female 97 80 1 1
Age <=30 years 172 154 0.65(0.40-1.06) 0.55(0.30-1.02)
> 30 years 55 32 1 1
Serviceyear <5 vears’ service 138 123 0.79(0.53-1.19) 1.140(0.66-1.96)
> 5 years’ service 89 63 1 1
Physicians 56 65 1 1
Profession Nurses 165 100 1.91(1.24-2.96) *  2.09(1.27-3.43) *
Other” 6 21 0.33(0.12-0.88) * 0.31(0.11-0.84) *
Marital Stt;'; Married 100 78 1.09(0.74-1.61) 1.08(0.68-1.69)
Single 127 108 1 1
Training on Yes 102 72 1.29(0.87-1.92) 0.92(0.59-1.42)
Infection p.re- No 125 114 1 |
vention

Notes: - * Statistically significant association

P<0.05, #Health officer, health assistance
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4.4. Barriers of Infection prevention practice

4.4.1 Characteristics of the respondents

A total of 33 healthcare workers and management staffs participated in this qualitative study. Sev-
enteen participants were from Felege-Hiwot and 16 from the University of Gondar teaching hos-
pitals. One health care worker was not volunteer to participate. Among the participants, 20 were
males and the remaining 13 were females. Of the total participants, 17 were nurses, Eight physi-
cians, four Environmental Health officers, three laboratory technologies and one occupational
health and safety officers. The minimum and maximum age of the respondents were 23 and 48

respectively.

4.4.2 Understanding the problem

All participants in this discussion had adequate information regarding hospital acquired infection
and infection prevention practices. The majority of the participants agree that there were activities
related to infection prevention and control in their hospitals. The majority of the respondents agree
that, the activities were not enough to prevent hospital acquired infection. Some of the activities
related to infection prevention were, infection prevention monthly report and discussion, quality
team works on death audit and needle stick injury survey, hepatitis B vaccination for healthcare
workers for those who had sharp and needle stick injury report, Surgical site infection audit, sup-
plies check and balance system and health education for patients. A nurse expressed on the ac-

tivities:

“Ithas............ check and balance system for infection prevention activities. Regarding healthcare
worker’s utilization of hand rub materials, following standard procedures, washing their hands
with soap, hand rub with alcohol available in the pockets of healthcare workers, presence of sinks

in the room and utilization were some of the criteria”
Another nurse on their audit finding explained:
“Based on the audit result, we have seen sterility problem, some antibiotics were miss adminis-

tered to the patient, or communication was identified as a problem”
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In spite of adequate information and activities conducted in their hospitals, all participants admit-
ted that noncompliance to universal precautions and challenges and barriers to IP practice were

common in their wards.

4.4.3. Barriers to infection prevention and control practice to Hospital acquired infection

The major themes developed in the analysis were organizational, healthcare workers and patients
and visitor barriers to practice infection prevention. The sub themes were described in the follow-

ing sections.

4.4.3.1. Barriers related to organizations (institutional, administrative and management)

4.4.3.1.1. Availability of facilities

The majority of the participants described the major barrier to practice infection prevention were
shortage of facilities in wards or in general in the hospital. Thus, facilities are relevant for patients,
healthcare workers and family caregivers. Some of the important facilities discussed by partici-
pants during the discussion were lack of toilets, hand washing facilities and shower. In some wards,

although there were facilities, there was no water. The problem was aired by one female nurse in

I

the following way. veeeee . But in our case for 40 beds there is only one toilet and it is not cleaned
regularly and there is continuous bad odor due to lack of water. When we see the shower, it is possible to
say that there is no water in general and it is not functional at all, even if there is water, it is used for

another purpose and not to wash patients”

“

A physician in obstetrics ward expresses the seriousness of the issue like this: “....... The problem
is due lack of proper maintenance for handwashing basins, only three hand washing basins are working in
our ward. So, we are forced to go to the next operation, simply with hand rub disinfection, without appro-
priate procedures for hand washing, including from arms to the elbows of the hand”

The problem was also paramount and witnessed by another physician. “I have not seen a single patient

who washed their bodies for the last 8 months in the ward, because though there is installed pipe, there
was no water”
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4.4.3.1.2. Shortage of material Supply

Reusing materials and equipment in resources limited countries are common. But, before reusing
these equipment and materials it should be free from microorganisms. The materials should pass
through standard recommended sterility techniques. In this discussion, majority of the participants
raised the issue of material shortage to apply infection prevention practices in some procedures. A

physician in the gynecology and an obstetrics ward shared his experience as follows:

“In our ward, some instruments are very few in number. For example, manual vacuum aspiration
materials are limited in number in our ward, we have only four manual vacuum aspiration tools.
Hence, we are forced to re-use without proper sterility procedure. Sometimes in one night, more
than four abortion cases came at a time and to sterilize the material, it takes three to four hours,
including cooling time. Due to this reason, sometimes we are forced to use the material without

appropriate sterility technique, to save the life of the mother”

The material shortage was also reflected by the majority of the participants. A female nurse work-

ing in the surgery department expressed that,

“I remember in surgery ward we were forced to use one material several times without the proper
sterility procedure. We use suction tips several times for many patients with light disinfection for

less than 10 minutes, due to absence of the instruments in our ward, to save the life of the patient”
Similar problems and concerns were transpired by several study participants.

4.4.3.1.3. Lack of maintenance

Regular inspection of materials and maintenance are very important phenomena to ensure the qual-
ity of the material. It helps whether the material is working properly or not. Specially highly
sensitive procedures and materials need such inspection and central supply. Such issues were dis-
cussed with participants. The problem was considered an obstacle to perform activities in infection

prevention. One experience was shared by a physician in the surgery room

“To tell you frankly, I got a dirt on an operation room cloth, although it was sterilized by the

central supply. This is due to an old laundry machine in our hospital”
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Maintenance problem was raised by participants, in addition to equipment and building problems.
The listed problems were like; latrine, rooms, drainages and hand washing basins. Majority of the
participants reflected that age of building affects activities of infection prevention. due to lack of

maintenance of buildings and latrines. A male Environmental health officer said that:

......... buildings are old, for example latrine constructed with the help of Germany government
was old and has no drainage system. In addition, even new constructed buildings were constructed
without considering the space for drainage and sometimes when the latrines are full it was difficult

to drain the latrine because of unable to access site to the car”

4.4.3.1.4. High patient flow

All participants agreed that the flow of patients in two hospitals were high and which stands to be a barrier
for infection prevention practice. A physician expressed his feeling that “...... after 60 years, we have seen
our wards without increasing in number” In addition a female nurse said that “....... the patients flow
increased without increasing the hospital facilities, that leads women forced to delivery and sleep in the

floor with rubber sheet”
In addition, patient flow increases the work burden to healthcare workers. A female nurse said
....... There were no sufficient nurses in our ward, sometimes one nurse assigned to 24 patients”

Another female nurse expressed that “Sometimes I assigned for 30 beds to manage in one night. In addition
to this there would be an emergency cases. Therefore, my focus would be to save lives of a patient rather
than long impact of hospital acquired infection. I became unconscious and infection prevention activities
do not considered in my mind” This leads nurses for loss of intention and improper practice of universal

precaution practices.
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4.4.3.2 Barriers related to healthcare workers

4.4.3.2.1. Experience

Regarding experience, health care workers has generally two views regarding infection prevention
practices. Majority of participants agreed that high occurrence of sharp and needle sticks injury
in medical students in their wards. One physician expressed the problem in this way “In our ward,
in one group of internship students, four to five students are taking prophylaxis vaccination due to
sharp and needle stick injury in one academic semester” Another physician in medical ward said
that “Most activities are doing by intern physicians and they are always in pressure. Students are
doing and linking activities with their pass and fell evaluation. Although they are busy, they should
cover all patients and report to their senior on time. Unless to do so, they will be delayed for 3

months. So, students do not follow the appropriate procedures like, doing activities without glove”

Another group of participants observe experience in a different way. Majority of discussants
agreed that experienced health workers did not follow appropriate universal precaution procedures.
One physician in surgery department, expressed his observation in operation room said that “/
observed a senior physician pick pins and insert into the human bone with simple alcohol rub
without sterilization. [ think this may be due to shortage of pins or senior physicians believe with
their faced experience rather than science” In addition female nurse expressed her observation on
this way “it is common seniors remove wounds without glove” Another barrier agreed by
healthcare workers regarding to experiences are no communication or exchange of ideas between

seniors and juniors or other team members in the team.

4.4.3.2.2. Emergency situation

Sometimes physicians and nurses are in a hurry saving patients life in an emergency condition.
Application of the normal procedure for universal precaution may not be performed. Most of the
participants agreed that there was an emergency condition unable to follow the normal procedure.
One of the male nurses in the gynecology ward explained that “I was forced to support the mother

without a glove while she delivers the baby on the corridor. At that time, I didn’t think of infection preven-

tion practice, but the lifesaving activity comes to my mind and I did it. If I were considered IP practice at
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that time, I would have lost the child or the mother” Emergency situation creates shortage of time to act
healthcare workers without appropriate precaution. A male nurse in the surgery ward explained that “Some-
times shortage of time to act forced me to accept my mind. If there is no visible fluids and wounds in the

patient, it would have risk for me”

4.4.3.2.3. Behavior of health care worker

Majority of participants agreed that there was professional variation between nurses and physicians to
proper utilization of universal precautions. Majority discussed that nurses practiced properly compared to
physicians in some universal precautions. One female nurse expressed the variation in that “Physicians
more focus on treatment part rather than infection prevention practices” Another female nurse added in
line to this “Every health care professionals had information towards five moments of hand hygiene prac-
tices, but majority of healthcare worker including me, wash our hands only at the beginning and end of our
tasks. This may be due to an indication to negligent behavior of healthcare workers”” One physician added
regarding challenges to utilization of hand rub “Healthcare workers believe that, alcohol based hand rub
provided to this hospital is not vaslin based, they afraid that the alcohol would dry their hands and causes

skin breakage”

4.4.3.2.4. Healthcare workers Knowledge

Healthcare workers understanding towards infection prevention and control practices are crucial in hospital
environment. Majority participants agreed that knowledge gap was observed in some professionals and
cleaners/janitors. One male management staff expressed the problem in this way “cleaners have no infor-
mation towards proper infection prevention practices. Because they are using soft glove for cleaning ac-
tivities, although they should use hard glove for cleaning purpose. In addition, they don’t have adequate

information towards solution proportion of water to chlorine formation for cleaning purpose”

4.4.3.3. Barrier related to Patients and visitor’s

4.4.3.3.1 Low awareness of patients and visitors.

Healthcare workers are expected to give information to patients towards infection prevention prac-
tices to protect infections by themselves in hospitals. Information provided to patients should also

be provided to their families or caregivers. Though the patient expects that hospital environment is
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safe and clean, but there are risks of infection in healthcare environment. Majority participants ob-
served that there were challenges in infection prevention practice in patients and families or care-

giver's in wards.

One of the main challenge towards infection prevention practices by patients, families and visitors are poor
perception towards hospital environment. A female nurse in a pediatric department said that “hospital
environment is considered as clean by patients and visitors, simply by observing the whiteness of the floor
and the wall. Sometimes, they ate their food on it” Another female nurse added on this “inappropriate

utilization of material and equipment by patients and visitors, shorten functionality of facilities in wards”

Sometimes health education may not be sufficient to bring the appropriate infection prevention practice to
patients and families or visitors. Majority of the participants agree on this. A female nurse explained that
“Infection prevention practice was given regularly to the patient but they didn’t understand our health
education, because they wash their dish, cloth and hands in the same sink in the ward, so it is difficult.
Another hospital management staff added also “majority of our patients come to the rural part and they

sleep inside the institution with cardboard, it is difficult for the health of the individual or to the facility”

4.4.3.3.2. Overflow of families and visitors

Majority of the participants agreed that it was major obstacle to practice infection prevention ac-

tivities in the two hospitals. One male nurse expressed the problem in the following way:

“For single patient, more than 4 to 5 family members/ visitors are coming to this hospital. [
remember one event before a year, one family member was injured by needle in the ward” Another
nurse at internal medicine also explained that “high flow of visitors in the room disturb our normal
activities. Sometimes for a single patient you may get five to six family caregivers in the room.
and they disturb you. Presence of high number of visitors in the ward affects the behavior of health

care workers”’
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4.5. Summary of main findings of the dissertation by objectives

Table 11: Summary of main findings of the dissertation by objectives

Man.

Objective

Main findings

To determine the
prevalence of HAI

= The mean prevalence of hospital acquired infection was
14.9% with 95% CI, 12.7—17.1.

= The overall mean infection prevalence of the two hospitals
was 15.41%.

= Surgical site infection was the most common type of infec-
tions recorded in this survey with 51%, (95% CI: 43.0-59.3).

» Klebsiella, spp 22.44%, Staphylococcus aureus 20.40%,
Pseudomonas aeruginosa 18.36%, Escherichia coli
16.32%,

IT

To identify fac-
tors associated
with HAI

= Availability of waste management material in the room, Im-
mune status of the patient, central vascular catheter, surgery
for admission and the patient receive antimicrobial were
risk factors for HAI

11

To describe
Healthcare work-
ers practice to-
wards IPC

= 56.7% of health care workers were exposed to blood and
body fluids in the past one year.

= 36.3% of health care workers were exposed to sharp or nee-
dle injury in the past one year.

= Out of 267 exposed health care workers, only 40 (14.99%)
received Post Exposure prophylaxis (Hepatitis B and HIV

= 55% with 95% CI: (50.1-59.6) had good practice for infec-
tion prevention control

= Nurses had 2.09 higher odds of practicing infection control
practice compared to physicians with (95% CI: 1.27-3.43).

10%

To explore barri-
ers to [IPC practice

- Ten themes identified with three sub themes
Organizational barriers: availability of facilities, shortage
of material supply, lack of maintenance of facilities and
equipment’s, high patient flow
Healthcare barriers: experience, emergency situation,
healthcare worker behavior and healthcare worker’s
knowledge,

Patient and family caregiver barriers: low awareness of
patients and visitors and overflow of families and visitors to
the hospital.
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5. DISCUSSION

The overall aim of this dissertation was to describe the magnitude of HAI and infection prevention
practice and barriers in teaching hospitals. The prevalence of hospital acquired infection was
14.9 % and the overall infection prevalence was 15.41% in the two hospitals. Availability of waste
management material in the room, Immune status of the patient, central vascular catheter, surgery
since admission and patient received antimicrobial were the risk factors for hospital acquired in-
fection. Infection prevention and control practice were 55%. Nurses practiced positively for in-
fection prevention compared to physicians and other professionals. Healthcare worker’s exposure
to Blood /body fluids and sharp or needle injury in the past one year were 56.7% and 36.3% re-
spectively. Barriers identified to practice infection prevention and control in teaching hospitals
were lack of availability of facilities, shortage of material supply, lack of maintenance of facilities
and equipment and high patient flow, experience, emergency situation, healthcare worker behavior
and healthcare workers’ knowledge, low awareness of patients and visitors and overflow of fami-

lies and visitors to the hospitals.

5.1. Point prevalence of hospital-acquired infections

The point prevalence of this survey is similar to previously conducted surveys in Uganda and
Tunisia 17%[25,26]. This point prevalence finding is lower than a research conducted in Albania
19.11%.(199). This high discrepancy may be related to methodological issues and study period
gap between this study and the above two studies. This finding is also lower than to some studies

conducted in specific wards in Morocco 34.5%,(200) and in European countries ICU 28.1%.(201)

The prevalence of hospital acquired infections vary by specific sites of infection and indwelling
devices used(202-204). This comprehensive hospital acquired infection was lower than a specific
site infection conducted in another study in Ethiopia, 39.10%(134). This point prevalence of
15.14% is higher than a study conducted in other developed countries,(205-208) and studies in
other developing countries(209-212).

The most common type of hospital acquired infection in this survey was surgical site infection

which was 51% from the total hospital acquired infections. This high proportion of surgical site
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infections is similar to a systematic review in sub-Saharan African countries(213). High propor-
tion of surgical sites infections were also seen in a researches conducted in Mali (57.4%)(214)

and Ethiopia (49.4%)(134).

Pneumonia constituted highest proportion of hospital acquired infections according to studies in
India (50%),(215) Saudi Arabia (28.9%)(216) and Vietnam (41.9%),(185), while in this study the
proportion of pneumonia was the second 14.1%. The highest rate in India may be due to the fact

that the studies were conducted in intensive care units.

Age of the patient and hospital type were statistically significantly associated with the occurrence
of hospital acquired infections. Children age 1-4 years were 75% less likely to acquire hospital
acquired infections compared to older age >56 years and above. This result is also supported by
other studies conducted in Morocco and Iran(200,210). Season of data collection in dry and wet
seasons of Ethiopia not statistically significantly associated with the prevalence of hospital ac-
quired infection. This result was also supported by another study conducted in four seasons of
Iran(210). Klebsiella spp. and Staphylococcus aureus were the most commonly isolated hospital
acquired infections causing pathogens in the present study. This finding is also similar with a

study conducted in Nigeria(217).

5.2.  Risk factors for hospital acquired infections

Risk factors for hospital acquired infections are dynamic and complex phenomenon. Most risk
factors for hospital acquired infections were conducted by cross-sectional studies, which has a
limitation of statistical power to comparing groups internally. The introduction of bias in matched
case control study is lower than cross-sectional design (137). Matched case control design is as-

sumed to generate valid data impacting reduction of bias among main exposure variables.

The availability of hand-washing facilities and waste management material in the ward are im-
portant to prevent hospital acquired infections(218). The availability of waste management mate-
rials is believed to reduce exposure of waste to patients and health care workers. A study in Ethi-

opia showed that waste management in health care facilities is in poor conditions(219).
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This study showed that patients with immune deficiency were vulnerable for hospital acquired
infections. This finding is supported by another study, in which patients with highly compro-

mised health status were at risk for hospital acquired infections(220).

In a modern healthcare system, invasive devices and procedures are increasing to treat patients.
Example; While catheters provide lifesaving therapy, they can be a route of the transmission of
microorganisms to patient’s body, thereby causing infection. Hospital acquired infections can also
take place with the devices used in medical procedures(221). A hospital based research in Poland
showed that, there was a positive correlation between prevalence of hospital acquired infections
and exposure to invasive procedures(123). In our study, patients with central vascular catheter
were 7.56 times more likely to be a risk of infection compared to non-central vascular catheter
patients. This finding was supported by other studies conducted in Poland, Morocco and china

hospitals(123,127,222).

The high risk of central vascular catheter may be due low implementation of a multidimensional
infection control strategy in the study setting. Literature from developing countries to the imple-
mentation of Nosocomial Infection Control Consortium (INICC) bundles and other infection con-
trol measures reduced devise-associated infection of CLABSI(223-226), VAP(225,227,228) and
CAUTI (229) in ICU patients.

Surgery since admission was one of the determining factors for hospital acquired infections in this
study. This was also supported by other studies conducted by the European Centre for Disease
Prevention and Control (ECDC) pilot point prevalence survey(230) and in China and Po-
land(124,127).

A research showed that, antimicrobial prescribing with broad-spectrum antibiotics to patients in-
creased the risk of hospital acquired Drug-Resistant Acinetobacter baumannii infections(220). A
similar finding was also observed in Morocco indicating that; antimicrobial use was associated
with hospital acquired infections(222). Our study supported the above finding indicating that pa-
tients receiving antimicrobial were 9.16 times more likely to acquire hospital acquired infections

compared to those who didn’t take antimicrobials.
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5.3. Practice of infection prevention and control to hospital acquired infection

Healthcare worker’s infection prevention practices are among the major pillars for the prevention
and control of hospital acquired infections. Practice of healthcare workers regarding prevention
and control of Hospital acquired infections were high compared to a research conducted by
Teshager(48.7%) in Ethiopia(147) and Hamed Sarani,(42%) in Iran(138). The lower practice in
the previous researches may be due to the fact that research was conducted only on surgical site
infection and nurses. Our study was similar to a study conducted by Dimie(50.8%) in Nigeria(139)
and by Demissie(51.7%) in Ethiopia(150). This practice was low compared to a research con-
ducted by Reda(68%) of universal precaution practice to control HIV/AIDS in Ethiopia(231) and
Duerink 60% in Indonesian island of Java(140). This difference may be due to time gap between
the two studies and focus only on exposure of body fluids for the prevention and control of

HIV/AIDS in the Ethiopian study.

Nurses were 2.09 times more likely to practice infection prevention control compared to physi-
cians(Doctors) in this study. This finding is supported by a research conducted in Italy emergency
ward regarding hand hygiene measures after removing gloves(141) and Indonesian island of

Java(140).

Health care workers are highly affected by hospital acquired infections through exposure of blood
and body fluids(232). In this study, 56.7% of healthcare workers were exposed to Blood /body
fluids in the past one year. This prevalence was high compared to the previous researches con-
ducted in Ethiopia(233,234). This discrepancy may be due to the difference in components of items

in the questionnaires.

Healthcare workers’ exposure to sharp objects or needle stick injury may lead to serious and po-
tentially fatal infections. In this study, 36.3% of healthcare workers were exposed to sharp or
needle injury in the past one year. The finding was similar to a study conducted by Aynalem

Tesfay (143) and lower than a research conducted by Legesse (146), in Ethiopia, but it was higher
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than a study conducted by Yenesew (144) in another part of Ethiopia. These variations may be

due to study time difference and since they included heath centers, in addition to teaching hospitals.
5.4.Barriers for Infection prevention practice and control

Healthcare workers, patients and families or visitors understanding of cause and barriers to infec-
tion prevention and control practice to hospital acquired infections are crucial and important to
minimize infection in the hospital set up. This study identified barriers in infection prevention in
to three sub teams, such as organizational, healthcare workers and patients or families’ perspective.
Barriers identified in this finding were based on observed, perception and practice of research
participants, considered highly influential to practice infection prevention and control.

5.4.1. Organizational Barrier (institutional, administrative and management)

Availability of toilet, shower, handwashing material and other facilities are very important to prac-
tice infection prevention in healthcare workers, patients and families or visitors in the hospital.
Lack of the of facilities were considered barriers for the practice of infection prevention in this
study. This was also supported by a similar study conducted in Cyprus on nurses that inhibit to
compliance with the standard precaution(166). A similar questionnaire based finding also sup-

ports this finding for practice of infection prevention (165).

Shortage of material supply and equipment were other important teams identified as a barrier to
infection prevention and practice. Regular maintenance of materials and equipment in wards were
barriers to practice infection prevention in this study. It was reflected by majority of the partici-
pants, that, they were forced to practice inappropriate procedures and steps. The problem was also
explained by healthcare workers working in countries like USA and Netherland hospi-

tals(165,167).

High patient flow in the hospitals lead health care workers with shortage of time to practice their
activities, including infection prevention practice(166,167). In our finding the high burden of pa-
tients in the two hospital leads healthcare worker’s loss of intention to improper practice of uni-
versal precaution. A similar research was reported that, lack of time was a barrier to practice in-

fection prevention in the work environment(165,235).
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5.4.2. Healthcare workers related barriers
Experiences of healthcare workers were one of the barriers to practice infection prevention practice
in this study. Some of the discussants agreed on that; experienced health workers did not follow
appropriate universal precaution procedures. This was supported by a questionnaire survey con-
ducted on healthcare workers, when experience increases, the risk of needle stick injury and expo-
sure of blood and body fluids increase(142,160). In contrary, experience regarding students, sharp
and needle stick injuries were observed in medical students than experienced staffs. This may be
experienced by healthcare workers develop a skill regarding this issue(166). Students may be over

loaded with work and focus only to pass their grade.

Activities in the hospital may be in a hurry for saving a patient life in an emergency condition.
This was seen as a barrier to practice infection prevention activities in this study. Participants stated
that sometimes-emergency conditions were unable to follow the normal procedure in their institu-
tion. The same finding reported from abroad indicated that emergency conditions unable to wear

gloves and follow appropriate procedures(165—167).

Many studies indicated that there was professional difference between physicians and nurses. Some re-
searchers concluded that nurses practice more compared to physicians regarding to appropriate universal
precautions practice and physicians deviate the rule(167). In this study majority of discussants agreed that
nurses were practiced properly compared to physicians in some practice of infection prevention. In spite of
this previous researches indicate that physicians have good knowledge regarding to universal precaution
to hand hygiene (236) and physicians were also more utilized hand rub alcohol material compared to
nurses(237). This difference may be, the study was conducted in teaching hospitals and physicians were

more experienced and have confidence to perform their activities(166). The other reason may be sourness
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and dryness of hands using alcohol may inhibit physicians to practice(167). In line with this study re-
searches showed that, the behaviors of healthcare workers were a barrier to infection prevention practice

hospitals(161,238).

Knowledge of healthcare workers is a core to practice infection prevention activities in the hospital. In this
research, some participants reported that, there were no uniform understanding of infection prevention prac-
tice in all healthcare teams in their wards. This knowledge gap was observed specially in cleaners or janitors
regarding infection prevention. Although the research did not include cleaners and janitors, the practice gap
was observed in thus workers by study participants. This type of gap was also observed in a similar re-
search conducted by Ider on Perceptions of healthcare professionals effective hospital infection con-

trol(238).

5.4.3 Patients and visitor’s barrier

Patients are at greater risk than non-patients to hospital acquired infection in hospital environment.
Those patients are expected to have adequate knowledge to care for themselves, because,
healthcare workers are expected to give information to patients, how they can prevent from infec-
tion. A studies show that patients had poor communication with healthcare workers regarding in-
fection prevention(168). A questionnaire based study conducted in different parts of the world to
assess patient’s knowledge and practice of infection prevention in the hospital was poor(168,239—
241). In this study, majority of the participants observed that there was poor infection prevention
practice by patients, families or caregivers. Therefore, poor perception of families, care giver or
visitors, increases their number in the hospital wards unnecessarily. Healthcare workers unable to

perform their task and creates a challenge to practice infection prevention in the study hospitals.
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6. VALIDITY AND GENERALIZABILITY
Validity and reliability of the data was assured in this dissertation by using different data quality
and management techniques.

Internal validity

Data collection tools were adapted from different credible literatures based on the available evi-
dences to HAI and infection prevention and control practices. Training was given for data collec-
tors with practical case exercises. The tool was validated on two pre-selected wards with the “Gold
Standard cases by comparing the collected data (inter-rater reliability). Data collectors collected
on basic demographic information and other HAI on eligible patients in selected wards, with exact
application of the real data collection form and case definitions. International standard strains of
Escherichia coli (ATCC 25922) and S. aureus (ATCC 25923) were used for culture and suscepti-
bility testing(196) for the validity of culture. Matching of cases and multivariable logistic analysis

were used to control confounders.

The trustworthiness of the qualitative finding was assured by credible information collected by
data collectors. The data collectors give more time for the participant for discussion and triangu-
late the information with the available evidence and tried to get feedback at the end of the discus-
sion regarding the consistency of discussion. The interview was conducted in quite place to prevent
sounds from external source. The discussion was conducted in local language, Amharic to under-
stand and easily communicate with participants. Debriefing was conducted daily and information

and discussion was corrected for the next new discussion(interview).

External validity

We strictly followed scientific research methods in all studies in this dissertation, such as proba-
bilistic sampling method, the power and population prediction parameters. Proper sample size
determination procedure was used. As a result, adequate sample size was used to generalize from
samples to the similar teaching hospitals in Amhara Region. To assure transferability of data pur-
posive sampling technique was used in the qualitative study. Participants were selected in different
wards, those who were expected to have adequate information regarding infection prevention and

control.
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7. STRENGTHS AND LIMITATIONS
The study has some limitations. Firstly, resource constraint and comparisons with other researches
with different specific site infections and patient populations. Prospective continuous monitoring
of hospital acquired infections give useful information for clinicians and patients by identifying
areas needing improvement and demonstrating the effectiveness of interventions(242). A weekly

point-prevalence was similar to the prevalence rate calculated by the Rhame and Sudderth (243).

Secondly, in this study, we focused on a relatively small number of risk factors for hospital ac-
quired infections. Some of the recording system of clinical data was incomplete. This may intro-
duce bias in statistical analysis. Those incomplete records are removed from the final analysis. To
minimize this issue initially we collected data from a large proportion of controls to cases, it gives

high power to identify the variations in the population.

Thirdly, healthcare workers respond to self-administered instrument, based on their behavior that
may not be the real reflection of the practice they did in the actual work setup. Observation during
the actual practice improves the actual measurement of practice. Data collectors tried to explain

purpose of the study and to fill genuinely the responses in the questionnaire.

Some busy healthcare professionals did not respond to all questions in the questionnaire. This
incomplete information in to some variables affects during analysis in the model. Sufficient sam-
ple size and control variables in analysis in the model (in and out of variables based on Log likely
hood Ratio, -2xLL smaller values retains in the model) and adding sufficient non-response sample

during sample collection.

Recall bias for healthcare professionals toward the exposure of blood and body fluids and needle
stick and sharp injury has also the limitation to this study. This increases bias by decreasing the
real picture of the exposure of risk factors to Hospital acquired infection in healthcare workers. To
minimize this bias, questions in a questionnaire were rearranged, to remember event with indexed
questions and we also added two weeks’ prevalence of exposure of blood and body fluids and

needle stick and sharp injury.
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8. CONCLUSIONS

There was high prevalence of hospital acquired infection in teaching hospitals. One in
seven inpatients had at least one hospital acquired infection. Surgical site infection and
pneumonia were the most common infection types in this study. Klebsiella spp. and staph-
vlococcus aureus were the most commonly isolated hospital acquired infections causing
pathogens in these hospitals.

Risk factors were identified in this study, that give highlight for the prevention and control
measure of hospital acquired infection in teaching hospitals. Presence of medical waste
container in the room, patients’ immune status, central vascular catheter, surgery since ad-
mission and patients received antimicrobials were the independent predictors of hospital
acquired infections.

Healthcare workers’ infection prevention and control practice of hospital acquired infec-
tions were low. Considerable proportion of Healthcare workers suffered from exposure of
Blood /body fluids and sharp/needle stick injury in the past one year. Nursing professionals

practice more compared to physician and other health professionals.

Healthcare workers had good understanding of infection prevention and control practices.
However, understanding the practices does not guaranty to practice desirable activities.
Availability of facilities, shortage of material supply, lack of maintenance of facilities and
equipment and high patient flow, lack of experience, emergency situation, healthcare
worker behavior and healthcare worker’s knowledge, low awareness of patients and visi-
tors and over flow of families and visitors to the hospital were barriers to infection preven-

tion and control practice.
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9. RECOMMENDATIONS

Findings of this dissertation have valuable imputes to healthcare management, healthcare workers,

individuals in the community and for researchers to their tasks to enhance improvement of hospital

acquired infection prevention and control practices.

1. Policy and program managers

Managers should ensure availability of healthcare facilities in wards.

Managers should give more attention to strengthen low infection prevention and control
practices by healthcare staffs.

For effective infection prevention and control programs, hospitals should have adequate
staff and consider action based on number of patient’s flow, adequate and early mainte-
nance of materials and facilities are as well of a paramount important.

Infection prevention and control barriers should be addressed, identifying an effective im-
plementation of specific organizational, healthcare worker and patients and visitor’s.
Hospitals should provide health education to patients, families or visitors to prevent infec-
tion during and after hospital stay.

Managers should consider prospective surveillance system to hospital acquired infection

2. To Healthcare workers

Clinician should follow appropriate medical procedures during use of external devices in
clinical practices.

The medical workforce should give attention to those immunocompromised patients and
to specific site infection and drug utilization for the prevention and control of hospital ac-
quired infection.

Healthcare workers should follow the appropriate procedures for the prevention and con-
trol of risky behaviors of hospital acquired infection (like exposure of blood and boy fluids

and needle and sharp injury).
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= Training should be given to all staffs (i.e. Physicians, nurses, clinical technicians, labora-
tory, cleaners, laundry, maintenance, dietary workers, students, contract staff and volun-

teers and other) who involved in hospital care for infection prevention.

3. Community and Individual level

= Patients, families or visitors should take appropriate infection prevention practice in the
hospital to prevent infection during and after hospital stay.
= Families and visitors should visit patients with limited numbers at a time in the ward, to

prevent congestion in the ward.

4. Researchers

= Further research on cost of burden to the patient and health facilities regarding hospital
acquired infection.

= Further prospective longitudinal hospital acquired infection study design recommended.
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Purpose: Hospital-acquired infection (HAI) is a major safety issue affecting the quality of
care of hundreds of millions of patients every year, in both developed and developing countries,
including Ethiopia. In Ethiopia, there is no comprehensive research that presents the whole
picture of HAIs in hospitals. The objective of this study was to examine the nature and extent
of HAIs in Ethiopia.

Methods: A repeated cross-sectional study was conducted in two teaching hospitals. All
eligible inpatients admitted for at least 48 hours on the day of the survey were included. The
survey was conducted in dry and wet seasons of Ethiopia, that is, in March to April and July
2015. Physicians and nurses collected the data according to the Centers for Disease Control
and Prevention definition of HAIs. Coded and cleaned data were transferred to SPSS 21 and
STATA 13 for analysis. Univariate and multivariable logistic regression analyses were used to
examine the prevalence of HAIs and relationship between explanatory and outcome variables.
Results: A total of 908 patients were included in this survey, the median age of the patients was
27 years (interquartile range: 16-40 years). A total of 650 (71.6%) patients received antimicro-
bials during the survey. There were 135 patients with HAI, with a mean prevalence of 14.9%
(95% confidence interval 12.7-17.1). Culture results showed that Klebsiella spp. (22.44%) and
Staphylococcus aureus (20.4%) were the most commonly isolated HAI-causing pathogens in
these hospitals. The association of patient age and hospital type with the occurrence of HAI
was statistically significant.

Conclusion: It was observed that the prevalence of HAI was high in the teaching hospitals.
Surgical site infections and pneumonia were the most common types of HAIs. Hospital manage-
ment should give more attention to promoting infection prevention practice for better control
of HAIs in teaching hospitals.

Keywords: hospital-acquired infection, surgical site infections, Ethiopia, point prevalence

Introduction

Hospital-acquired infections (HAIS) are a major public health concern throughout the
world, contributing to increased morbidity, mortality, and cost.! HAI is a major safety
issue affecting the quality of care of hundreds of millions of patients every year in
both developed and developing countries.?

In developing countries, the problem is three times higher when compared to the
incidence observed in adult intensive care units in the US.® According to the World
Health Organization review, hospital-wide prevalence of health care-associated infec-
tions varies from 5.7% to 19.1%, with a pooled prevalence of 10.1% in low-income
countries.*
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In addition, HAI prevalence reports are often not well
established because of the lack of centralized guidelines,
staff, and resources.® In a Moroccan university hospital,
almost two of the ten hospitalized patients contracted a
nosocomial infection.® Similar results were obtained for a
study conducted in a Tunisian hospital.”

Studies have shown that most hospitals in developing
countries, especially Africa, have no effective infection con-
trol program. This can be attributed to a lack of awareness
of the problem, lack of personnel, poor water supply, erratic
supply of electricity, ineffective antibiotic policies resulting
in the emergence of multiple antibiotic-resistant microbes,
poor laboratory backup, poor funding, and nonadherence to
safe practices by health workers.2

In Ethiopia, there is no comprehensive research that
presents the whole picture regarding HAIs in hospitals. In
addition, studies on surgical site infections showed that the
prevalence of HAI in surgical patients was in the range from
5.74% to 35%.%-14 Most studies published on HAIs are origi-
nated from hospitals in the developed nations. Relatively few
data on the present HAI epidemic situation are available from
Ethiopia, and most studies focused on only surgical site infec-
tions post-surgery and those encountered in obstetric wards.

Prospective active surveillance is the gold standard for
controlling HAIs.!®> Repeated point-prevalence surveys are a
feasible method for the measurement of all HAIs in a hospital,
and it is also important to estimate the burden of HAIs in teach-
ing hospitals in a resource-limited country like Ethiopia. It is
important to prioritize the areas that require interventions.®
The purpose of this study was to assess the point prevalence of
HAIs in the teaching hospitals of Amhara region in Ethiopia.

Materials and methods

Setting

A repeated cross-sectional study was conducted to determine
the prevalence of HAI in two teaching hospitals of Amhara
region in Ethiopia. A total of 865 inpatient beds are available
in University of Gondar and Felege Hiwot Hospitals, which
serve as teaching hospitals for the medical students of the
region. All inpatients admitted to the hospitals were included
in the study. Data was collected after the ethical approval of
Addis Ababa University College of Health Science Institu-
tional Review Board. Written consent was obtained from
each study participant. Wards of all specialties, including
surgical, obstetrics and gynecology, internal medicine, pedi-
atrics, ophthalmology, and intensive care unit (ICU), were
included, whereas the wards associated with emergency and
recovery departments were excluded from the study.

Sampling

All eligible inpatients who were admitted for at least 48
hours on the day of the survey were included. The survey
was conducted during the wet and dry seasons of Ethiopia.
Patients admitted to the ward after 8 am were not included
in the study. Data were collected twice from each hospital.
The first round of survey was conducted from March 16,
2015 to April 2, 2015, and the second round was conducted
from July 1, 2015 to July 10, 2015. Data were collected by
five trained physicians (ie, pediatrician, internist, surgeon,
gynecologist, and ophthalmologist), five nurses in each ward,
and one laboratory technologist in each hospital. The survey
of each ward was completed within 1 day and data from all
the sources available on the ward at the time of the survey,
such as nursing notes, medical notes, temperature charts, drug
charts, surgical notes, laboratory reports, were collected. A
detailed history of the patient’s medical record or discussions
held with the nursing staff was recorded. Data were collected
based on the standard procedure recommended by Centers for
Disease Control and Prevention (CDC) definition of HAIs.»"18

Data collection tools

A pretested standardized questionnaire was used to collect
data for determining the prevalence of HAI. Laboratory sam-
ples of urine, sputum, wound swabs, fecal specimens, throat
swabs, nasal swabs, and blood samples were collected.’s2
Medical records and consultation with the person in charge of
the patient were the gold standard for the identification of the
infection. Data were collected based on the signs and symp-
toms and the specific site criteria, as recommended by CDC."’

Data analysis

Data were checked, coded, and entered into Epi Info version
3.5.3 and transferred to SPSS 21 and STATA 13 for analysis.
Descriptive statistics was used to calculate the prevalence
of HALI. The prevalence of HAI was calculated (number of
infections divided by the total number of patients comprising
the study population), and for identified HAI cases (number
of patients with HAI divided by the total number of patients
comprising study population), with 95% confidence intervals
(Cls) using exact binomial methods by bootstrap simulation
(100,000 samples). Multivariable logistic regression analyses
were conducted; the dependent variable was the presence of
HAI and the independent variables were sex, season of data
collection, ward type, and hospital type. Other variables were
not included in the model because the bivariate analysis of
independent variables with the outcome variable resulted in
a P-value >0.2.
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Data quality

Study teams attended a 3-day training session regarding the
definitions and the study protocol prior to starting the study.
Practical case exercises and the protocol and standardized case
record form were reviewed. Data were collected by external
data collectors, trained in the diagnosis of HAI according to
the CDC definitions, to ensure the validity and accuracy of the
data. Before the real data collection, the data collection tool was
validated on two preselected wards by comparing the collected
data with the “gold standard”. The data collectors obtained
basic demographic information as well as information on other
HAIs from eligible patients in the selected wards, the forms
and case definitions being similar to those used for the real
data collection. International standard strains of Escherichia
coli (ATCC 25922) and Staphylococcus aureus (ATCC 25923)
were used for culture and susceptibility testing.2? Double data
entry was conducted to minimize errors, when the data were
entered. After the data entry, consistency, errors, and range to
control the outlier during data entry were checked.

Operational definition

Dry season is a season in which rain is rare and the days are
mostly sunny and dry, especially from September to May,
while wet season is a season in which it rains almost daily,
especially from June to August. The two seasons are common
in the study area.

HAI is defined as a localized or systemic condition that
results from an adverse reaction to the presence of an infec-
tious agent(s) or its toxin(s) and occurring 48 hours or more
after hospital admission that was not incubating at the time
of admission.z24

Active HAI is an infection where a person presents with
signs and symptoms of the infection during the time of data
collection, or where signs and symptoms were present in the
past and the patient is still receiving treatment for that infec-
tion during the time of data collection, both these definitions
should meet the CDC definition of HAL.

Results

A total of 908 patients were included in this point-prev-
alence survey. Two teaching hospitals were involved in
this survey that was conducted twice with an interval of 3
months between the first and second survey, ie, in March
to April and July 2015. The survey was conducted during
the two seasons (ie, dry and wet) in Ethiopia. Of the total
patients included in the study, 573 (63.1%) were from
the University of Gondar Hospital and the remaining 335
(39.9%) were from Felege Hiwot Hospital. The median

age of the patients was 27 years (interquartile range:
16-40 years). A total of 650 (71.6%) patients received
antimicrobials during the survey. The demographic and
clinical characteristics of the patients who participated in
the survey are summarized in Table 1.

A total of 135 patients experienced HAI, with a mean
prevalence of 14.9% (95% CI 12.7-17.1). In addition, five
patients suffered from two types of HAIs. The overall mean
prevalence of infections in the two hospitals was 15.41%
(95% CI 13.13%-17.93%) (Table 2). Surgical site infections
(51%) were the most common type of infections that were
recorded in this survey (95% CI 43.0-59.3).

Microorganisms that were identified among the HAI
patients were Klebsiella spp. (22.44%), S. aureus (20.40%),
Pseudomonas aeruginosa (18.36%), E. coli (16.32%),
Enterobacter spp. (12.24%), Streptococcus pneumoniae
(10.20%), Proteus spp. (6.12%), Citrobacter spp. (6.12%),
Klebsiella pneumoniae (4.08%), Acinetobacter spp. (4.08%),
and Serratia spp. (2.04%).

Table | Demographic and clinical characteristics of patients who
participated in the survey (n=908)

Characteristics Number of patients (%)

Drug, Healthcare and Patient Safety 2016:8

Sex
Male 466 (51.3)
Female 442 (48.7)
Age (years)
<| 39 (4.3)
1-14 162 (17.8)
15-34 416 (45.8)
35-55 196 (21.6)
>56 95 (10.5)
Ward type
Surgical 289 (31.8)
Medicine 235 (25.9)
Pediatrics 158 (17.4)
Obstetrics and gynecology 177 (19.5)
Ophthalmology 31 (34)
Mixed ward 18 (2)
Received antimicrobials
Yes 650 (71.6)
No 258 (28.4)
Central vascular catheter
No 893 (98.3)
Yes 12 (1.3)
Unknown 3(03)
Urinary catheter
No 746 (82.2)
Yes 162 (17.8)
McCabe score
Nonfatal diseases 517 (56.9)
Ultimately fatal diseases 272 (30)
Rapidly fatal diseases 66 (7.3)
Unknown 53 (5.8)
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Table 2 Proportion of specific site infections among hospital-
acquired infections in teaching hospitals of Amhara region,
Ethiopia (n=135)

Characteristics Number Proportion 95% CI
Specific site infections
Surgical site infections 69 51.1 43.0-59.3
Pneumonia 25 18.5 11.9-25.9
Blood stream infections 19 14.1 8.1-20
Urinary tract infections 9 6.7 3.0-11.1
Gastrointestinal system 5 37 0.7-7.4
infections
Skin and soft tissue infections 5 3.7 0.7-7.4
Others (SYS, NEO, PVC) 3 22 0.0-5.2

Abbreviations: SYS, systemic infections; NEO, case definitions for neonates; PVC,
peripheral vascular catheter; Cl, confidence interval.

Multivariable logistic regression analyses were con-
ducted. In this analysis, dependent variable was presence
of HAI and independent variables were sex, season of data
collection, ward type, and hospital type.

Children aged 1-4 years were 75% less likely to acquire
HAIs compared to individuals aged >56 years (adjusted odds
ratio [AOR]: 0.25, 95% CI 0.09-0.71). Patients admitted to
a surgical ward were 2.86 times more likely to acquire HAIs
compared to those admitted to a medical ward (AOR: 2.86,
95% CI 1.72-4.78). The patients admitted to Felege Hiwot
Hospital were 1.95 times more at risk of developing HAIs
when compared to patients admitted to Gondar Hospital
(AOR: 1.95, 95% CI 1.36-2.93) (Table 3).

Discussion
In this survey, the mean prevalence of HAIs among the
patients was 14.9%, and the overall prevalence of HAIs
in the two hospitals was 15.41%. Age of the patient, ward
type, and hospital type were predictors for the occurrence
of HAI. The results of this survey are similar to those
reported previously for a survey conducted in Uganda
and Tunisia (mean prevalence of HAI: 17%).25% The
point-prevalence finding in this study was lower than that
reported by a study conducted in Albania (19.11%).% This
high discrepancy may be due to the differences in the
methodologies adopted and time gap between this study
and the aforementioned two studies. The mean prevalence
of HAI’s in this study was also lower than that reported by
the studies conducted on some specific wards in Morocco
(ICU,34.5%)% and in European countries (ICU, 28.1%).%
The prevalence of HAIs varies by the type of specific site
infection and indwelling device used.***2 This comprehensive
HAI was lower than the HAI associated with a specific site
infection according to other studies conducted in Ethiopia

Table 3 Predictive factors for the occurrence of HAIl among the

teaching hospitals of Amhara region, Ethiopia (n=908)

Characteristics HAIs Crude OR Adjusted OR
Yes No (95% Cl) (95% CI)

Sex
Male 83 383 1.62(l.12-2.36)* 1.25 (0.81-1.95)
Female 52 390 | |

Age (years)
<l 9 30 1.38(0.55-3.42) 0.76 (0.19-2.97)
1-14 14 148 0.43 (0.20-0.93)*  0.25 (0.09-0.71)*
15-34 66 350 0.86 (0.48-1.55)  0.88 (0.47—1.66)
35-55 29 167 0.79 (0.41-1.54)  0.76 (0.38-1.51)
>56 17 78 | |

Season
Dry 70 390 1.06 (0.73-1.52) 1.06 (0.72—1.55)
Wet 65 383 | |

Department (wards)
Medicine 24 212 | |
Pediatrics 19 129 1.30 (0.68-2.47)  2.84 (0.94-8.54)
Surgery 75 240 2.76 (1.68-4.53)* 2.86 (1.72-4.78)*+*
Gynecology 16 161 0.88 (0.45-1.71) 1.02 (0.49-2.12)
Ophthalmology | 31 0.28 (0.04-2.18)  0.39 (0.05-3.08)

Hospital

5012 1 |
261 2.38 (1.64-3.47) 199 (1.36-2.93)*

Gondar Hospital 61
Felege Hiowt 74
Hospital

Notes: *Statistically significant association, P<0.05; ***very strong statistically
significant association, P<0.001.
Abbreviations: HAI, hospital-acquired infection; Cl, confidence interval; OR, odds ratio.

(39.10%).%® The point prevalence obtained in this study
(15.14%) was much higher than that reported by studies con-
ducted in other developed®-" and developing countries.®-*

The most common type of HAI observed in this study
was surgical site infection, which contributes to 51% of the
total HAIs. This high proportion of surgical site infections
was also supported by a systematic review carried out in sub-
Saharan African countries.*? High proportion of surgical site
infections was also observed in studies conducted in Mali
(57.4%)* and Ethiopia (49.4%).* This may be due to the
reason that these studies were conducted on ward-specific
infections.

The most commonly observed HAI was pneumonia
in India (50%),* Saudi Arabia (28.9%),* and Vietnam
(41.9%),*® whereas in this study, among all the HAIs, pneu-
monia occupied the second position (14.1%). The highest
proportion observed in India may be due to the studies being
conducted in ICU.

The association between patient age and hospital type with
the occurrence of HAI was statistically significant. Children
aged 1-4 years were 75% less likely to acquire HAIs compared
to individuals aged >56 years. This result was also supported
by other studies conducted in Morocco and Iran.?* There was
no significant correlation between the prevalence of HAI and

74 submit your manuscript

Dove

Drug, Healthcare and Patient Safety 2016:8


www.dovepress.com
www.dovepress.com
www.dovepress.com

Dove

Point prevalence of HAls in Ethiopia

season of data collection (dry and wet seasons). This finding
was also supported by other studies conducted during four
seasons in Iran.* Klebsiella spp., and S. aureus were the most
commonly isolated HAI-causing pathogens in the present study.
This finding was also in line with a study conducted in Nigeria.*’

The limitations of this study were resource constraints
and comparisons with other studies which included different
specific site infections and patient populations. Prospec-
tive, continuous monitoring of HAIs can help clinicians
and patients to identify areas that need improvement and
to demonstrate the effectiveness of interventions.*® A study
conducted in Turkey on the validity of a weekly point-
prevalence survey showed that the prevalence rate of HAIs
was similar to that calculated by the Rhame and Sudderth’s
formula using the data of prospective-active incidence
survey.”® A study conducted at the University of Geneva
hospitals indicates that more number of HAIs are identified
by the period prevalence than the repeated point method.*
Despite these limitations, findings from this point-prevalence
survey can provide clues for the development of future
interventions, help practitioners to prioritize interventions,
and target future incidence surveillance to reduce the risk
of infection in hospitals.

Conclusion

A high prevalence of HAI was noted in this study, and
approximately one in seven inpatients experienced at least
one HAI. Surgical site infections and pneumonia were the
most common infection types observed in this study. Kleb-
siella spp. and S. aureus were the most commonly isolated
HAI-causing pathogens in these hospitals. Patient age, ward
type, and hospital type were determined to be the predictors
of the occurrence of HAI. Hospital management should give
more attention to promoting infection prevention practices
for better control of HAISs in teaching hospitals. Furthermore,
strong analytical investigations are needed to identify the risk
factors associated with HAIS.
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Abstract

Background

Hospital-acquired infection affects hundreds of millions of people worldwide. It is a major global issue
for patient safety. Understanding the potential risk factors is important to appreciate the local context.
A matched case control study design, which is the first in its kind in the region, was undertaken to

identify risk factors in teaching hospitals of Amhara regional state, Ethiopia

Method

A matched case control study design matched with age and hospital type was used. The study was
conducted in University of Gondar and Felege-Hiwot medical teaching hospital. Cases were patients
who fulfilled the criteria based on CDC definition of hospital-acquired infection and controls were
patients admitted to the hospital that stayed for more than 48 hours in the ward in the study period, but
who did not develop infection. For one case, four controls were selected. A total of 545 patients, 109
cases and 436 controls included in the study. Conditional logistic regression using STATA 13 was

used for analysis.

Result

A total of 545 patients were included in this study. The median length of stay for cases and controls
was 7 and 8 days, respectively. Patients admitted in wards with the presence of medical waste container
in the room had 82% less chance of developing hospital-acquired infection (AOR 0.18: 95% CI, 0.03-
0.98). The odds of developing hospital-acquired infection among immune deficient patients were 2.34
times higher than their counterparts with 95% CI:(1.17-4.69). Patient received antimicrobials, central
vascular catheter and surgery since admission had 8.63, 6.91 and 2.35 higher odds of developing

hospital-acquired infection, respectively.

Conclusion
Health providers and mangers should consider the availability of healthcare facilities and follow the
appropriate medical procedures for use of external devices and give attention for those

immunocompromised patients for the prevention and control of hospital-acquired infection.

Key words: Hospital acquired infection, risk factor, teaching hospital, Ethiopia



Introduction

Hospitals are the main health facilities for the risk of acquiring an infection during the delivery of care.
Hospital-acquired infections(HAI) are associated with an increased attributable mortality, length of
stay, and healthcare costs incurred by patients and healthcare facilities[1,2]. Hospital-acquired
infections are a growing problem at every level of the healthcare system. World Health Organization
(WHO) estimated that it affects hundreds of millions of people worldwide and it is a major global issue
for patient safety[3]. The prevalence of hospital acquired infection in two teaching hospitals in Ethiopia
were 14.9%[4].

Hospital-acquired infections risk increased with invasive devise used [5] and a patient in Intensive
Care Unit (ICU)[6]. Incidence of Device-Associated Infections(DAIls) report from International
Nosocomial Infection Control Consortium(INICC) are higher than US National Healthcare Safety
Network (NHSN)[7,8]. The overall DAIs patients indicated that 5.3% in China[9],12.2% in
Colombia[10] and 13% in Peruvians ICU patients[11]. Evidences showed that this device-associated
hospital-acquired infection increases and contribute extra extended length of stay[12-14], and
mortality[10,11,14]. Researches in developing countries showed that device-associated infections in

intensive care unit were high[15,16] and incurred extra cost for patients[17-19].

Patients admitted in the hospital ward are susceptible to hospital acquired infections. Risk factors are
also different from specific site to specific site infections, because hospital environments are complex.
Previously conducted researches indicated that, long hospital stays[20,21], gender[22,23], intravascular
catheter[24,25], surgery since admission[22,26], Intubation[27], mechanical ventilation[28], age of the
patient[4,29], type of hospital [4,30], urinary catheter[22,27] were some of the risk factors for hospital

acquired infections.



In Ethiopia, even if there are researches conducted in specific surgical site infections[31-33] and
hospital-acquired infections[4], none of the above researches used strong epidemiological analytical
method, to determine important risk factors. Matched case control study has its own bias during
matching[34], but compared to cross-sectional design, matched case control design is stronger for risk
factor assessment and minimizes bias[35]. There was no such strong evidence generated in the study
setting. Therefore, the aim of this study was, to identify risk factors of hospital-acquired infections in
teaching hospitals of Amhara regional state, Ethiopia. The findings of the study will be used as an

input for policy makers, programmers and health care workers to improve the clinical services.

Materials and Methods

A matched case control study design, matched with age + 5 years and hospital, was conducted at the
University of Gondar and Felege-Hiwot medical teaching hospitals of =~ Amhara regional State,
Ethiopia. Amhara region is one of the second most populous region in the country. Data were collected
in two phases: the first being from 16 march to 02 April 2015 and the second from 01 July to 10 July
2015. All inpatients admitted in the two hospital wards were included in the study. Surgical,
Gynecology & obstetrics, Internal medicine, Pediatrics, Ophthalmology and Intensive Care Unit wards

were included. Emergency and recovery departments and wards were excluded.

Cases were patients who developed hospital-acquired infection based on Centers for Disease Control’s
definition, i.e., patients admitted to the hospitals and presented an infectious agent(s) or its toxin(s), and
that occurred 48 h or more after admission to the hospital that were neither present nor incubating on
admission.

The controls were patients admitted to the hospital that stay for more than 48 hours in the ward in the
study period and did not developed hospital-acquired infection. The controls were matched based on

age +5 years within the same hospital. A case to control ratio of 1:4 was used.



The outcome variable was presence of hospital-acquired infections. Intrinsic and extrinsic factors, such
as immunodeficiency, insertion of a urinary catheter, peripheral vascular catheter, mechanical
ventilation, availability of hand washing material, and McCabe score were assessed. Hospital-acquired
infections were confirmed if the patient had signs and symptoms which met the Centers for Disease
Control and Prevention (CDC, Atlanta, GA, USA) definition at the time of the data collection [18].

The sample size was calculated by assuming a 5% type I error, 80% power to detect exposure
difference between cases and controls, a 1:4 ratio of cases to controls, and a design effect of 1.5.

Accordingly, 109 cases and 436 controls, a total of 545 subjects were required for the study.

The study was conducted after ethical approval of Addis Ababa University College of Health Science
Institutional Review Board. Data were collected after written consent with a brief description on the
importance of the study to the participants. In addition to consents taken from the parent/guardian, for
children age between 7-18 years written assent were taken from each study participants. A pretested
standardized questionnaire was used to collect data. Moreover, medical record and consultation with
the person in charge of the patient were the gold standard for the identification of the cases. Data
collectors were trained for three days about the definitions and the study protocol prior to starting the
study. Double data entry was conducted to minimize errors occurred during data entry.

Data was entered and validated using EPI-INFO software version 3.5.3 (Atlanta, USA) and STATA 13
for analysis. After matching cases and controls with a unique identifier, bivariate and multivariable
conditional logistic regression was employed to identify independent factors associated with HAIL. A
bivariate analysis was run for each variable. Then those variables which were significant at the
bivariate analysis along with variables that were well known predictors of HAI were included in the

multivariable analysis. Odds ratios with the corresponding 95% confidence intervals were estimated
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and p values were determined. Variables with P < 0.05 in the multivariable conditional logistic

regression analysis were considered as significant independent predictors of HAI in this study.

Results

A total of 545 patients included in this study. One hundred nine were cases and the remaining 436 were
controls. The median age of the cases was 25 years (Interquartile range of 16-35) and, for controls 25
years (Interquartile range of 16-36). Length of stay for patients in the hospital was 8 days with
Interquartile range of 4-15 days. The median length of stay for cases and controls was 7 and 8 days
respectively (Table 1).

Table 1: Background characteristics of cases and controls, in teaching hospitals in Amhara region, Ethiopia

,2015
Characteristics Cases Controls P-Value
n=109 n=436
hand ;s;a;illl;rll)il?:is;a; Yes 45(41.3%) 238(54.6%) 0.001
o,
No 64(58.7%) 198(45.4%)
o,
Sex Male 64(58.7%) 201((46.1%) 0.01
0,
Female 45(41.2%) 235(53.9%)
Age categorized <=1 year 9(8.2%) 24(5.5%)
0,
1-14 year 14(12.84%) 76(17.43%)
o,
15-35 years 59(54.13% 255(51.6% 0.999
o,
36-55 years 22(20.18%) 90(20.64%)
>=56 years 5(4.6%) 21(4.8%)
Ward of admission Medicine . 118(27.1%)
department 21(19.3%)
pediatrics 19(17.4% 79(18.1%)
0,
surgery 53(48.6%) 141(32.3%)
Gynecology 16(14.7%) 93(21.3%)
o)
Ophthalmology 0(0%) 5(1.1%)
hand rubs available in the Yes 67(61.5%) 302(69.3%) 0.003
ward No 42(38.5%) 134(30.7%)
Presence of medical waste Yes 102(93.6%) 431(98.9%) 0.04
container in the ward No 7(6.4%) 5(1.1%)
Yes 3(2.8%) 9 (2.1%)
Diabetics History No 102 (93.6%) 402 (92.2%) 0.400
Unknown 4(3.7%) 25(5.7%)
Immune deficiency Yes 31(28.4%) 92(21.1%) 0.018



No 55(50.5%) 279 (64.0%)
Unknown 23(21.1%) 65(14.9%)
McCabe score Non-Fatal diseases 47 (43.1%) 235 (53.9%) 0.006
Ultimately fatal diseases 39 (35.8%) 141 (32.3%)
Rapidly fatal diseases 13 (11.9%) 38 (8.7%)
Unknown 10 (9.2%) 22 (5.0%)
ASA (American Society Normally health patient 32 (29.4%) 146 (33.5%) 0.494
of Anesthesiology) Patient with mild systemic diseases 27 (24.8%) 85 (19.5%)
classification  Patient with severe systemic disease 32 (29.4%) 100 (22.9%)
that is not incapacitating
Patient with incapacitating systemic 14 (12.8%) 65 (14.9%)
diseases that is a constant threat to
life
Unknown 4 (3.7%) 40 (9.2%) 0.021
Central Vascular catheter Yes 5 (4.6%) 4 (0.9%)
No 104 (95.4%) 432(99.1%)
Peripheral vascular catheter Yes 83 (76.1%) 291(66.7%) 0.05
No 26 (23.9%) 145(33.3%)
Urinary catheter Yes 33 (30.3%) 75 (17.2%) 0.003
No 76 (69.7%) 361(82.8%)
) Yes 18 (16.5%) 29 (6.7%)
Intubation No 91 (83.5%) 407(93.3%) 0.001
Surgery since admission Yes 64 (58.7%) 146(33.5%) 0.000
No 45 (41.3%) 290(66.5%)
<8 days (below the median 63 (57.8%) 209(47.9%) 0.06
Length of stay categorized >= 8§ days (above or equal to 46 (42.2%) 227(52.1%)
median)
The patient received Yes 104 (95.4%) 294(67.4%) 0.000
Antimicrobial No 5 (4.6%) 142(32.6%)

Availability of waste management material, Immune status of the patient, central vascular catheter,
surgery for admission and the patient received antimicrobial at the time of the survey were the
predictors of hospital acquired infection. Variables of patients admitted in wards with the presence of
medical waste container in the room were 82% less likely to develop hospital acquired infection
compared to wards without medical waste container, AOR 0.18: 95% CI, 0. 03-0.98. The odds of
developing hospital-acquired infection among patients with immune deficient patients were 2.34 times
higher compared to their counterpart patients with 95% CI: (1.17-4.69). The central vascular catheter
was a risk factor for hospital-acquired infection with AOR of 6.92 with 95% CI: 1.28-37.47. The odds
of developing hospital-acquired infection among Patients who had surgery since admission in the ward

was 2.35 times higher compared with patients without surgery since admission in the ward with 95%



CI:1.08-5.09. Antimicrobial use was also a risk factor for hospital-acquired infection with AOR of

8.63with 95% CI: 3. 11-23.95 (Table 2).

Table 2: Risk factors for HAl in teaching hospitals in Amhara region, Ethiopia 2015

Characteristics Cases Controls Crude OR Adjusted OR (Odds Ratio)
(Odds Ratio) (95% CI)
(95% CI)
Available hand Yes  ysanan) 238(54.6%)  0.38(0. 21-0.68) ** 0.81(0.35-1.86)
washing material No e 198(45.4%) 1 1
in ward 64(58.7%)

Presence of Yes 102(93.6%)  431(98.9%)  0.12(0.003-.03) ** 0.18(0.03-0.97)*

medical waste No 7(6.4%) 5(1.1%) 1 1
container at room
Sex Male 64(58.7%) 201((46.1%) 1 1
Female 45(41.2%) 235(53.9%)  0.57(0.37-0.89) ** 0.65(0.37-1.13)

Immune No  55(505%)  279(64.0%) 1 1

deficiency Yes  31(28.4%) 92(21.1%) 1.78(1.03-3.04) * 2.34(1.17-4.69) **

Unknown  23(21.1%) 65(14.9%) 1.86(1.03-3.37)* 1.26(0.61-2.59))
McCabe score Non-Fatal diseases 47 (43.1%)  235(53.9%) 1 1

Ultimately fatal diseases 39 (35.8%) 141(32.3%) 1.48(0.88-2.48) 1.34(0.63-2.85))

Rapidly fatal diseases 13 (11:9%) 38 (8.7%) 1.76(0.86-3.60) * 2.51(0.84-7.44))

Unknown 10 (9.2%) 22 (5.0%) 2.54(1.05-6.13) * 1.04(0.30-3.58))

ASA classification  Normally health patient ~ 32 (29.4%)  146(33.5%) 1 1
Patient with mild 27 (24.8%) 85 (19.5%) 1.68(0.91-3.13) 0.78(0.36-1.72)

Central Vascular
catheter

Peripheral
vascular catheter

Urinary catheter

Intubation
Surgery since
admission

Patient received
Antimicrobial

systemic diseases
Patient with severe

systemic disease that is

not incapacitating
Patient with

incapacitating systemic
diseases that is a constant

threat to life
Unknown
Yes

32 (29.4%)

14 (12.8%)

4 (3.7%)
5 (4.6%)
104(95.4%)
83 (76.1%)
26 (23.9%)
33 (30.3%)
76 (69.7%)
18 (16.5%)
91 (83.5%)
64 (58.7%)
45 (41.3%)
104(95.4%)
5 (4.6%)

100(22.9%)

65 (14.9%)

40 (9.2%)
4 (0.9%)
432(99.1%)
291(66.7%)
145(33.3%)
75 (17.2%)
361(82.8%)
29 (6.7%)
407(93.3%)
146(33.5%)
290(66.5%)
294(67.4%)
142(32.6%)

1.84(0.98- 3.47)

1.20(0.55-2.59)

0.28(0.07- 1.03)
5.00(1.34-18.61) *
1
1.61(0.99-2.63)

1
2.30(1.37-3.87) **
1
3.40(1.66-6.97) **
1
3.31(2.05-5.36) **
1
10.69(4.22-27.07) **
1

1.08(0.41-2.87)

1.19(0.35-4.11)

0.09(0.01-0.64) *
6.92(1.28-37.47) *
1
1.17(0.59-2.32)
1
1.23(0.59-2.55)
1
0.80(0.28-2.31)
1
2.35(1.08-5.09) *
1
8.63(3.11-23.95) ***
1

Notes: - * Statistically significant association

P<0.05, *** Very strong, statistically significant P<0.001



Discussion

Risk factors for hospital-acquired infection are dynamic and complex phenomenon in the hospital. In
this matched case control study, availability of waste management material in the room, immune status
of the patient, central vascular catheter, surgery since admission and patient received antimicrobial at
the time of survey were the predictors of hospital acquired infection.

Most risk factors for hospital-acquired infection were conducted by cross-sectional study, which has a
limitation of statistical power by comparing the groups internally. The introduction of bias in matched
case control study is lower than cross-sectional design [35]. Matched case control study design is

assumed to generate valid data impacting the reduction of bias among main exposure variables.

The availability of hand-washing facilities waste management material in the ward are important to
prevent hospital acquired infection[37]. The availability of alcohol-hand rub material in the ward
significantly increases the consumption of alcohol-hand rub material in the ward[38]. Thus availability
of materials and behaviors of healthcare workers reduced healthcare associated infections[39—41]. In in
Ethiopia researches showed that low hand hygiene practice[42] and waste management in health care
facilities exist in poor conditions[43]. The availability of waste management materials is believed to

reduces the exposure of waste to patients and health care workers

In this finding patients with immune deficiency were positive risk factor for hospital acquired infection.
This finding was also supported by another finding, in which patients with high compromised health
status were at risk for hospital acquired infection[44].

In a modern healthcare system, invasive devices and procedures are increasing to threaten patients. For
example, while catheters provide lifesaving therapy, they can have an iatrogenic effect, by being a route
of transmission of microorganisms to the patient’s body, thereby causing infection. Hospital-acquired
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infections can also occur with the devices used in medical procedures[45]. A hospital based research in
Poland showed that, there was a positive correlation between prevalence of hospital-acquired infection
and exposure to invasive procedures[22]. In our study, patients with central vascular catheter were 7.56
times more likely to be a risk factor compared to non-central vascular catheter patients. This finding

was supported by other studies conducted in Poland, Morocco and china hospitals[22,26,46].

The high risk of central vascular catheter may be due low implementation of a multidimensional
infection control strategy in the study setting. Literature from developing countries to the
implementation of Nosocomial Infection Control Consortium (INICC) bundles and other infection
control measures reduced devise-associated infection of CLABSI[47-50], VAP[49,51,52] and
CAUTI [53] in ICU patients. Surgery since admission was one of the determining factors for hospital-
acquired infection in this finding. This was also supported by other findings conducted by the European
Centre for Disease Prevention and Control (ECDC) pilot point prevalence survey[54] and China and

Poland[23,26].

A research showed that, antimicrobial prescribing with broad-spectrum antibiotics to patients increased
the risk of  hospital acquired Drug-Resistant Acinetobacter baumannii infections[44]. A similar
finding was also observed in Morocco that; antimicrobial use was associated with hospital-acquired
infections[46]. Our study supported the above finding in which a patient received antimicrobial were
9.16 times more likely to acquire hospital-acquired infections compared to those who didn’t take
antimicrobials.

This study has limitations. In this research, we focused on a relatively small number of risk factors for
hospital-acquired infections. Some of the recording system of clinical data was incomplete. This may

introduce bias in statistical analysis. Evidence for this finding can be generalized to similar resource
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limited settings. Because, the data were collected from a large proportion of controls to cases, it gives

high power to identify the variations in the population.

Conclusions

Despite the above limitations, the risk factors identified in this study are very important to give
highlight for the prevention and control measure of hospital-acquired infection in teaching hospitals in
the country. Presence of medical waste container in the room, patients’ immune status, central vascular
catheter, surgery since admission and patients received antimicrobials were the independent predictors
of hospital acquired infections. The medical workforce and managers should consider the availability
of healthcare facilities. Hospitals and clinician needs to follow the appropriate medical procedures for
use of external devices and give attention to those immunocompromised patients for the prevention and

control of hospital-acquired infection.
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Abstract

Background: Infection prevention practice is a serious concern for health care workers; it is a

major risk for the transmission of infections in the hospital. Infection prevention practice is low
and not well explored in developing countries. The aim of the present study is to assess the

infection prevention practice in teaching hospitals of Amhara region in Ethiopia.

Method: A cross-sectional study was conducted among healthcare workers in Amhara Region

teaching hospitals, Ethiopia. Data were collected from March to April 2015. A total of 422
healthcare workers were included in the study. Systematic random sampling was employed to
select the study participants. The collected data were cleaned, coded and entered in to Epi-Info
version 3.5.3 software and analysis was done using STATA 13. Multivariable binary logistic

regression analysis was conducted. P <0.05 was considered as statically significant.

Result: Four hundred thirteen healthcare workers participated in the study. Twenty-six questions
were asked to answer infection prevention practice. The total composite score showed that 55%
[95% CI: (50.1-59.6)] of the healthcare workers practice infection prevention control in their
activities. For the past one year 234(56.7%) and 150(36.3%) healthcare workers exposed to
blood or body fluids and sharp or needle injury, respectively. The odds of infection prevention

control practice among Nurses is 2.09 [(95% CI: 1.27-3.43)] times higher than among physicians

Conclusion: Infection prevention and control practice were low in the study setting. High

proportions of healthcare workers were exposed to risk factors. Nursing professionals practice
better than physicians. Infection prevention and control practice need attention for the control

and prevention of hospital acquired infection in the study area.

Key words: Healthcare workers, Infection prevention and control, hospital, Ethiopia



Introduction

Hospital’s environment is a place where complex interlinked processes are performed. In this
process hospital acquired infection(HAI) is a major public health issue worldwide. It affects
patients, healthcare workers, visitors and in general the public at large. Healthcare workers’
practices have a major role for the prevention and control of hospital acquired infections in
hospitals. In developing countries, infection prevention and control practices by healthcare
workers are poor[1].

Researches indicated that self-reported practice of healthcare workers regarding to universal
preauction for the prevention and control of hospital acquired infections ranges from 42% in
Iran[2], 50.8% in Nigeria[3] and 63% in Indonesia hospitals[4]. Nursing staffs practice more
appropriate universal precaution control practice compared to physicians[5].

Healthcare workers are also exposed to occupational risk for hospital acquired infection with
exposed to blood or body fluids and sharp or needle stick injury. In Ethiopia, researches showed
that proportion of healthcare workers exposed to blood or body fluids ranges from 22.9%[6] to
35.1% [7] and sharp or needle stick injury from 29% to 42.8%][8-10].

Researches on healthcare worker’s infection prevention practice and control conducted in
Ethiopia by Teshager et al [11] focus on surgical site infection, Abdella and Tena [12,13] on
hand hygiene compliance, Demissie Gizaw et al[14] on tuberculosis (TB) and Aynalem [7] on
HIV/AIDS universal precautions. To the best of our knowledge there is no study that focus on
all components of infection prevention control items for hospital acquired infection in Amhara

region teaching hospitals.



We hypothesized that healthcare workers practice more, when they exposed to formal training on
infection prevention and there is no difference between health care workers regarding to
infection prevention practice. Therefore, the aim of this study was to provide the practice level of
infection prevention and control and assess factors associated with practice among healthcare

workers in teaching hospitals of Amhara regional states of Ethiopia.

Methods and Materials

A cross-sectional study was conducted to describe infection prevention and control practice of
healthcare workers in Amhara region teaching hospitals (university of Gondar and Felege
Hiwot), Ethiopia. Data were collected from March to April 2015. All health care providers that
have direct involvement to inpatients in the wards were included. Healthcare workers who were
on annual leave, study leave, or on training during the study period were excluded from the

study.

Sample size was calculated by using single proportion formula. Assuming a 50% practice, 5%
precession, 95% confidence level and 10% non-response rate, a sample of size 422 was required
for determining the magnitude of practice. Internal comparison was made to assess factors
associated with practice. . The sample size was proportionally allocated to the two hospitals
based on the number of healthcare workers.. Systematic random sampling was used to select
healthcare workers. Data were collected by trained data collectors in each ward during the
working hours. One study was subject recruited only once. A pre-tested self-administered

structured questionnaire was used.



The study was conducted after ethical approval of Addis Ababa University College of Health
Science Institutional Review Board. Data were collected after written consent with a brief
description about the importance of the study to the participants

The collected data were checked for completeness, accuracy and consistency. The collected data
were cleaned, coded and entered in to Epi-Info version 3.5.3 software (Atlanta, Georgia) by an

experienced data clerk with close supervision and support.

The cleaned data were analyzed using STATA 13. Bivariate and Multivariable binary logistic
regression analysis was conducted. Factor variables having p-value 0.25 and less in the bivariate
analysis were included in the multivariable analysis. For the relationship of outcome variable and

explanatory variable 95% CI and P <0.05 were considered as statically significant.

In this study, we assessed infection prevention practice in different components of questions that
were responded by self-administered questionnaires. The questions addressed on blood borne
diseases practice comprise of seven questions. Personal hygiene and personal protective
equipment consists of five questions. Urinary catheters and surgical wounds consist of four
questions each and five questions for intravenous catheters. Totally 26 questions were asked to
answer infection prevention practice. Composite scores were conducted for each section based
on the response of health care workers practice for each question. Composite score was

2% ¢

constructed by adding “yes” as a value of one and the rest “no”, “missing” and, “not applicable”
responses recorded a value of zero. Finally, below the median score were considered as poor

practice and above and equal to the median were considered as having good practice.



Result

Sociodemographic Characteristics

A total of 422 questionnaires were distributed to healthcare workers working in two teaching
hospitals. Three healthcare workers were not voluntary to make complete the questionnaire. Six
questionnaires were excluded from the analysis due to incomplete information. Four hundred
thirteen study participants were included in the analysis, giving a response rate of 98.7%. The
median age of the respondents was 27 and the interquartile range of 25 to 30. The youngest was
20 and the oldest was 65 years. Year of service ranged from one year to 40 years, with median

year of service 4 years. More than half of the respondents were nurses by profession (Table 1).

Table 1: Healthcare worker’s sociodemographic characteristics in two teaching hospitals in Amhara

region, Ethipia, 2015

Characteristics frequency percent
Gender Male 236 57.1
female 177 429
Profession Physicians 121 29.3
Nurses 265 64.2
Other* 27 6.5
Age categorized <=30 years 326 78.9
> 30 years 87 21.1
Year of service in the <=5 years’ service 356 86.2
current institutions > 5 years’ service 57 13.8
Marital status Married 178 43.1
Single 235 56.9

Nb: *= Health officer, Health assistants



Background of infection prevention condition

Exposure of blood or body fluids in the past one year among healthcare workers were high, it

accounts 234(56.7%). While the Exposure of sharp or needle injury in the past one year was

150(36.3). One hundred seventeen healthcare workers exposed both blood and body fluids and

needle or sharp object. One hundred forty-six (35.4%) of healthcare workers did not exposed any

type of risks. Out of 267 risk exposed healthcare workers, only 40(14.99%) receive Post

Exposure prophylaxis (Hepatitis B and HIV AIDS) (Table 2).

Table 2: Healthcare worker’s s background of infection prevention condition in two teaching hospitals in

Amhara region, Ethiopia, 2015

Characteristics Frequency 95% Confidence

(%) Interval

Receive formal training on Infection prevention No 539579 (53.3-63.0)
Yes  q7442.1) (37.0-46.7)

Exposed to Blood /body fluids in the past one year No  179(43.3) (38.3-47.9)
Yes  934(56.7) (52.1-61.7)

Exposed to Blood /body fluids in the past one month No  558(62.5) (57.6-67.1)
Yes  155(37.5) (32.9-42.4)

Exposed to sharp or needle injury in the past one year No 263(63.7) (58.8-68.5)
Yes  450(36.3) (31.5-41.2)

Exposed to sharp or needle injury in the past one month No 354 (85.0) (81.1-88.1)
Yes  g2(15.0) (11.9-18.9)

Needle or sharp object visibly contaminated with blood No 68(45.3) (37.3-53.2)
prior to exposure Yes 82(54.7) (46.0-61.9)
Receive Post Exposure prophylaxis (Hepatitis B and HIV No 227(85.0) (80.72-89.3)

AIDS)? (n=267) Yes 44

(14.98) (10.69-19.26)

Instructed about hospital guidelines on infection No  557(55.0) (50.1-59.8)
control Yes  177(42.9) (37.8-47.5)

Missing 9(2.2)

Instructed to report signs and symptoms of an No  246(59.6) (54.7-64.6)

infectious condition promptly to a supervisor Yes  160(38.7) (33.943.6)
Missing 7(1.7)




Infection prevention and control practice
The total composite score showed that 55% [95% CI: (50.1-59.6)] of the healthcare workers have

good infection prevention and control practice in their activities. Healthcare workers practice
better in blood borne diseases component compared to other components.  Least proportion
practice was observed in personal hygiene component (Table 3).

Table 3: Healthcare workers of infection prevention practice in two teaching hospitals in

Ambhara region, Ethiopia, 2015

Characteristics Frequency 95% CI
(%)

Blood Borne Diseases .
Practice Good practice No 157(38.0) (33.7-43.1)
Yes 256(62.0) (56.9-66.3)
Personal Hygiene Practice Good practice No 205(49.6) (45.0-54.5)
Yes 208(50.4) (45.5-55.0)
Urinary catheter practice Good practice No 181(43.8) (39.0-48.4)
. _ Yes 232(56.2) (51.6-61.0)
Surglf:al Wound Infection Good practice No 186(45.0) (40.2-49.6)

Practice

Yes 227(55.0) (50.4-59.8)
Intravenous Catheter Practice Good practice No 166(40.2) (35.6-44.8)
Yes 247(59.8) (55.2-64.4)
Total composite score for Good practice No 186(45.0) (40.4-49.9)
infection prevention practice Yes 227(55.0) (50.1-59.6)

Factor associated with r infection prevention and control practice

Multivariable analysis was conducted to see the association between the explanatory and the
outcome variable. To control confounding variables all variables were inserted to the final
model. The model fitness checked by Hosmer and Lemeshow (0.827). The final model showed

that, the odds of infection prevention and control practice among nurses was e 2.09 times higher



than among physicians with 95% CI: 1.27-3.43. The result showed that other professions like Health
officer and Health assistants were 69% less likely to practice infection control compared to physicians

with (95% CI: 0.11-0.84) (Table 4).

Table 4: Healthcare worker’s infection prevention practice and associated factors in two teaching

hospitals in Amhara region, Ethipia, 2015

Infection Prevention
Crude OR

. ge . j R
Characteristics Gz(::itrol pra;t(l:)e; 5% CI) A‘:"gl;iﬁf(};%

Gender male 130 106 1.01(0.68-1.49 1.29(0.83-1.99)
female 97 80 1 1

Age <=30 years 172 154 0.65(0.40-1.06) 0.55(0.30-1.02)
> 30 years 55 32 1 1

Service year <5 years’ service 138 123 0.79(0.53-1.19) 1.140(0.66-1.96)
> 5 years’ service 89 63 1 1
Physicians 56 65 1 1

Profession Nurses 165 100 1.91(1.24-2.96) * 2.09(1.27-3.43) *

Other” 6 21 0.33(0.12-0.88) * 0.31(0.11-0.84) *

M;;ltt:: Married 100 78 1.09(0.74-1.61) 1.08(0.68-1.69)
Single 127 108 1 1

Training of Yes 102 72 1.29(0.87-1.92) 0.92(0.59-1.42)
Infection No 125 114 ) |

prevention

Notes: - * Statistically significant association P<0.05, * Health officer, health assistance

Discussion

Healthcare worker’s infection prevention practice is one of the major pillar for the prevention
and control of hospital acquired infections. In this finding, infection prevention and control
practice in the two teaching hospitals was 55% . Nurses practice better compared to physicians
and other professionals. Healthcare worker’s exposure of Blood /body fluids and sharp or needle

injury in the past one year were 56.7% and 36.3%, respectively.



Practice of healthcare workers regarding to prevention and control of Hospital acquired infection
was high compared to a research conducted by Teshager(48.7%) in Ethiopia[11] and Hamed
Sarani,(42%) in Iran[2]. The lower practice in the previous researches may be due to the
research conducted only on surgical site infection and nurses. Our study was similar to a study
conducted by Dimie(50.8) in Nigeria[3] and by Demissie(51.7%) in Ethiopia[14]. This practice
was low compared to a research conducted by Reda(68%) of universal precaution practice to
control HIV/AIDS in Ethiopia[15] and Duerink 60% in Indonesian island of Java[4]. This
difference may be due to time gap between the two studies and focus only exposure of body

fluids for the prevention and control of HIV/AIDS in the Ethiopian study.

For Nurses, the odds of practice was 2.09 times larger than the odds for physicians., . This
finding was also supported by a research conducted in Italy emergency ward to perform hand

hygiene measures after removing gloves[5] and Indonesian island of Java[4].

Health care workers are highly affected by hospital acquired infection through exposure of
blood and body fluids[16]. In this study 56.7% of healthcare workers exposed to Blood /body
fluids in the past one year. This prevalence was high compared to the previous researches
conducted in Ethiopia[6,17]. This discrepancy may be due to the difference components of the

items in the questionnaires.

Healthcare worker’s exposure of sharp objects or needle stick injury may lead to serious and
potentially fatal infections. In this study 36.3% of healthcare workers were exposed to sharp or
needle injury in the past one year. The finding was similar to a study conducted by Aynalem

Tesfay [7] and lower than a research conducted by Legesse [10] , but it was higher than a study

10



conducted by Yenesew [8] in Ethiopia. These variations may be due to study time difference

and they included heath centers, in addition to teaching hospitals.

The study has the following limitation. Healthcare workers respond to self-administered instrument,
based on their behavior that may not be the real reflection of the practice they did in the actual work
setup. Observation during the actual practice improves the actual measurement of practice.

Despite the limitations, this survey has generated an important evidence, that helps for healthcare
managers and decision makers to improve the prevention and control of hospital acquired
infections. The finding is generalizable and representative for healthcare workers practice in

teaching hospitals of the region.

Conclusion

Hospital acquired infection prevention and control practice among healthcare workers was low.
Considerable proportion of Healthcare workers were exposure to Blood /body fluids and
sharp/needle stick injury in the past one year. Nursing professionals practice better compared
to physician and other health professionals. Healthcare workers and managers should give more
attention to infection prevention and control to all healthcare workers for the prevention and

control of hospital acquired infection.
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Abstract

Back ground: Infection prevention and control practices leads to significant reductions in hospital
acquired infection. Although, healthcare workers seem to have good perception towards
infection prevention, the prevention practice is still a challenge to sustain it. The aim of this
study was to explore the barriers practicing infection prevention and control in teaching hospitals
of Amhara region.

Method: A phenomenological approach was used to explore the lived experience of healthcare
workers and management staffs towards infection prevention practice. The data was collected in
two teaching hospitals. Ten in-depth interviews and 23 focus group discussions were used to
collect data. Data was entered in a text form using open code software version 4.03 and contents
were analyzed thematically. Repeated reading was employed to sort out closely the main

categories and themes of the research.

Results: We classified barriers in to three barrier related themes, organizational or institutional,
healthcare workers and patients, and visitors. A total of ten different barriers were identified,
such as availability of facilities, shortage of material supply, lack of maintenance of facilities
and equipment’s, high patient flow, experience, emergency situation, healthcare worker behavior
and healthcare worker’s knowledge, low awareness of patients and visitors and over flow of

families and visitors to the hospital.

Conclusion: Barriers related to organizational, healthcare worker and patients and visitors should be

considered for the effective prevention of hospital acquired infections

Key words: Infection prevention and control, barriers, healthcare workers, teaching hospitals.



Introduction

Health care-associated infections are one of the major public health problem worldwide with an
impact on morbidity, mortality and quality of life [1]. According to WHO report that, out of
every 100 patients, 7 in developed and 15 in developing countries acquired at least one hospital
acquired infection in acute care hospitals [2]. In Ethiopia, the prevalence of hospital acquired
infection in teaching hospitals was 14.9 percent [3].

Hospital acquired infection affects patients, visitors, family members and health workers.
Patients are more vulnerable to infection because of invasive procedures[4]. Implementation of
infection prevention and control practices leads to significant reductions in hospital acquired
infection. Effective Infection Prevention and Control (IPC) programs lead to more than a 30%
reduction in HAI rates[5].

However, Healthcare workers have good perception towards infection prevention,[6] but there
were high prevalence of needle stick injury and exposure of blood and body fluids[7,8]. This
may be due to poor infection prevention practices or unable to practice appropriate universal
preauction by Healthcare workers[9].

Healthcare worker’s behavior[10,11], environmental and organizational characters[12],
occurrence of emergency situation[13,14], lack of available material[15], shortage of time[16],
and poor communication between patients and healthcare workers[17] were some of the
barriers to advance infection prevention practice.

Despite the availability of studies abroad, evidences to barriers of IPC to control hospital
acquired infection were limited and the country, and specifically in teaching hospitals, where

resources seem to be relatively better than other hospitals. Therefore, the aim of this study was to



explore barriers to practice of infection prevention and control practice in teaching hospitals in

Ambhara region.

Methods

Design

A phenomenological approach was used to explore the lived experience and barriers of infection
prevention practice. These hospitals were found in Amhara Regional state of Ethiopia and
serving as a referral and teaching hospital in the region. Healthcare workers were purposively
selected for the qualitative data based on their experience and sufficient knowledge regarding to
the hospital set up management experiences.

Data collection

A face to face interview with the informants were conducted in surgical, medical, pediatrics,
obstetrics and gynecology and ophthalmology wards. The focal Office for the infection
prevention was also include in the interview. The participants of focus group discussions were
composed of health professionals with similar job positions.

In-depth interviews and FGDs were facilitated by the principal investigator. One additional note
taker was used for the FGD. Consent was obtained from each participant. Confidentiality of the
information was assured. Interviews and FGDs were tape-recorded that were run for full
transcription.

Semi structured open ended interview guide was used for both in-depth-interview and FGD
discussions. The interview guide was developed based on literature review in the area of
concern. Interview guide questions were arranged with simple definition terms to the broader

contextual definitions to the inter linked ideas.



A total of 33 healthcare workers and management staffs participated in this qualitative study.
These were ten participants for in-depth interviews and 23 for focus group discussion. Interview
were conducted in safe and quite places to prevent disturbances during discussion.
An average of 67 minutes for each group discussion and 38 minutes for in-depth interview were
used to collect data. Level of information saturation determined the number of participants.
Summary interview notes by key themes were written after each interview using field notes to
explore the newly emerging ideas and concepts which whelped to formulate the next interview
question guides.

Ethical consideration
Ethical approval was taken from Addis Ababa University College of Health Science Institutional
Review Board.  Data were collected after written consent with a brief description about the
importance of the study to the participants.
Analysis
Data were gathered in the form of audio recordings and notes from the in-depth interview and
FGD and the texts were analyzed thematically. Prior to analysis, all the collected data were
transcribed into English. The field notes were checked for accuracy and completeness. The
transcribed data were read more than three times to understand the context. Word transcript
documents were changed to text files, then imported to open code software. Data analysis were
conducted with open code software version 4.03 and the contents were analyzed thematically.
Coding was conducted careful line by line reading several times then. The codes were grouped

into categories then analyzed thematically.



Results

Characteristics of the respondents

A total of 33 healthcare workers and management staffs participated in this qualitative study.
Seventeen participants were from Felege-Hiwot and 16 from the University of Gondar teaching
hospitals. One health care worker was not volunteer to participate. Among the participants, 20
were males and the remaining 13 were females. Of the total participants, 17 were nurses, eight
physicians, four environmental health officers, three laboratory technology and one occupational
health and safety officers. The minimum and maximum age of the respondents were 23 and 48

respectively.

Understanding the problem

All participants in this discussion had adequate information regarding hospital acquired infection
and infection prevention practice. Majority of the participants agreed that there had been
movements and activities related to infection prevention and control in their hospital. Majority of
the respondents agreed that, the activities were not adequate enough to prevent hospital acquired
infection. Related infection prevention activities included: a monthly report on infection
prevention and its discussion, death audit and needle stick injury survey, providing hepatitis B
vaccination for healthcare workers for who had sharp and needle stick injury report, auditing
surgical site infection, supplies check and balance system and health education for patient. One

nurse regarding their activities expressed that:

“It has check and balance system for infection prevention activities. Regarding healthcare

worker’s utilization of hand rub materials, following standard procedures, washing their hands



with soap, hand rub with alcohol available in the pockets of healthcare workers, presence of

sinks in the room and utilization were some of the criteria”
Another nurse on their audit finding explained:

“Based on the audit result, we have seen sterility problem, some antibiotics were miss

administered to the patient, or communication was identified as a problem”

In spite of adequate information and activities conducted in their hospitals, all participants

admitted that noncompliance to universal precautions to IP practice were common in their wards.

Barriers to infection prevention and control practice to hospital acquired infection

The major themes developed in the analysis were organizational, healthcare workers and patients
and visitor barriers to practice infection prevention. The themes were described in the following

sections.

Barriers related to organizations (institutional, administrative and management)

Availability of facilities

Majority of participants described barriers to infection prevention practices were shortage of
facilities in wards or hospitals in general. Thus, facilities are relevant for patients, healthcare
workers and family caregivers. Some of the important facilities discussed by participants during
the discussion were lack of toilets, hand washing facilities and shower. In some wards, although
there were facilities, there was no water. The problem was aired by one female nurse in the

“«“

following way. < eeeveewe. But in our case for 40 beds there is only one toilet and it is not cleaned
regularly and there is continuous bad odor due to lack of water. When we see the shower, it is possible to
say that there is no water in general and it is not functional at all, even if there is water, it is used for

another purpose and not to wash patients”

“«

A physician in obstetrics ward expresses the seriousness of the issue like this: “....... The problem

is due lack of proper maintenance for handwashing basins, only three hand washing basins are working



in our ward. So, we are forced to go to the next operation, simply with hand rub disinfection, without

appropriate procedures for hand washing, including from arms to the elbows of the hand”

The problem was also paramount and witnessed by another physician. “I have not seen a single patient
who washed their bodies for the last 8 months in the ward, because though there is installed pipe, there
was no water”

Shortage of material Supply

Re-using materials and equipment’s in resource limited countries are common. The materials are
expected to be sterile before their re-using. In this discussion, majority of the participants raised
the issue of material shortage to apply infection prevention practices in some procedures. A

physician in the gynecology and an obstetrics ward shared his experience as follows:

“In our ward, some instruments are very few in number. For example, manual vacuum
aspiration materials are limited in number in our ward, we have only four manual vacuum
aspiration tools. Hence, we are forced to re-use without proper sterility procedure. Sometimes in
one night, more than four abortion cases came at a time and to sterilize the material, it takes
three to four hours, including cooling time. Due to this reason, sometimes we are forced to use

the material without appropriate sterility technique, to save the life of the mother”

The material shortage was also reflected by the majority of the participants. A female nurse

working in the surgery department expressed that,

“I remember in surgery ward we were forced to use one material several times without the
proper sterility procedure. We use suction tips several times for many patients with light
disinfection for less than 10 minutes, due to absence of the instruments in our ward, to save the

life of the patient” Similar problems and concerns were transpired by several study participants.

Lack of maintenance

Regular inspection of materials and maintenance are very important phenomena to ensure the

quality of the material. It helps whether the material is working properly or not. Specially highly



sensitive procedures and materials need such inspection and central supply. Such issues were
discussed with participants. The problem was considered an obstacle to perform activities in

infection prevention. One experience was shared by a physician in the surgery room

“To tell you frankly, I got a dirt on an operation room cloth, although it was sterilized by the

central supply. This is due to an old laundry machine in our hospital”

Maintenance problem was raised by participants, in addition to equipment and building
problems. The listed problems were like; latrine, rooms, drainages and hand washing basins.
Majority of the participants reflected that age of building affects activities of infection
prevention. due to lack of maintenance of buildings and latrines. A male Environmental health

officer said that:

......... buildings are old, for example latrine constructed with the help of Germany government
was old and has no drainage system. In addition, even new constructed buildings were
constructed without considering the space for drainage and sometimes when the latrines are full

it was difficult to drain the latrine because of unable to access site to the car”

High patient flow

All participants agreed that the flow of patients in two hospitals were high and which stands to be a
barrier for infection prevention practice. A physician expressed his feeling that “... ... after 60 years, we
have seen our wards without increasing in number” In addition a female nurse said that “....... the
patients flow increased without increasing the hospital facilities, that leads women forced to delivery and

sleep in the floor with rubber sheet”
In addition, patient flow increases the work burden to healthcare workers. A female nurse said
....... There were no sufficient nurses in our ward, sometimes one nurse assigned to 24 patients”

Another female nurse expressed that “Sometimes I assigned for 30 beds to manage in one night. In
addition to this there would be an emergency cases. Therefore, my focus would be to save lives of a

patient rather than long impact of hospital acquired infection. 1 became unconscious and infection



prevention activities do not considered in my mind” This leads nurses for loss of intention and improper

practice of universal precaution practices.

Barriers related to healthcare workers

Experience

Regarding experience, health care workers has generally two views regarding infection
prevention practices. Majority of participants agreed that high occurrence of sharp and needle
sticks injury in medical students in their wards. One physician expressed the problem in this
way “In our ward, in one group of internship students, four to five students are taking
prophylaxis vaccination due to sharp and needle stick injury in one academic semester” Another
physician in medical ward said that “Most activities are doing by intern physicians and they are
always in pressure. Students are doing and linking activities with their pass and fell evaluation.
Although they are busy, they should cover all patients and report to their senior on time. Unless
to do so, they will be delayed for 3 months. So, students do not follow the appropriate procedures

like, doing activities without glove”

Another group of participants observe experience in a different way. Majority of discussants
agreed that experienced health workers did not follow appropriate universal precaution
procedures. One physician in surgery department, expressed his observation in operation room
said that “I observed a senior physician pick pins and insert into the human bone with simple
alcohol rub without sterilization. [ think this may be due to shortage of pins or senior physicians
believe with their faced experience rather than science” In addition female nurse expressed her
observation on this way “it is common seniors remove wounds without glove” Another barrier
agreed by healthcare workers regarding to experiences are no communication or exchange of

ideas between seniors and juniors or other team members in the team.

Emergency situation

Sometimes physicians and nurses are in a hurry saving patients life in an emergency condition.

Application of the normal procedure for universal precaution may not be performed. Most of the
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participants agreed that there was an emergency condition unable to follow the normal
procedure. One of the male nurses in the gynecology ward explained that “I was forced to support
the mother without a glove while she delivers the baby on the corridor. At that time, I didn’t think of
infection prevention practice, but the lifesaving activity comes to my mind and 1 did it. If 1 were
considered IP practice at that time, I would have lost the child or the mother” Emergency situation
creates shortage of time to act healthcare workers without appropriate precaution. A male nurse in the
surgery ward explained that “Sometimes shortage of time to act forced me to accept my mind. If there is

no visible fluids and wounds in the patient, it would have risk for me”

Behavior of health care worker

Majority of participants agreed that there was professional variation between nurses and physicians to
proper utilization of universal precautions. Majority discussed that nurses practiced properly compared to
physicians in some universal precautions. One female nurse expressed the variation in that “Physicians
more focus on treatment part rather than infection prevention practices” Another female nurse added in
line to this “Every health care professionals had information towards five moments of hand hygiene
practices, but majority of healthcare worker including me, wash our hands only at the beginning and end
of our tasks. This may be due to an indication to negligent behavior of healthcare workers” One
physician added regarding challenges to utilization of hand rub “Healthcare workers believe that, alcohol
based hand rub provided to this hospital is not vaslin based, they afraid that the alcohol would dry their

hands and causes skin breakage”

Healthcare workers Knowledge

Healthcare workers understanding towards infection prevention and control practices are crucial in
hospital environment. Majority participants agreed that knowledge gap was observed in some
professionals and cleaners/janitors. One male management staff expressed the problem in this way
“cleaners have no information towards proper infection prevention practices. Because they are using soft
glove for cleaning activities, although they should use hard glove for cleaning purpose. In addition, they
don’t have adequate information towards  solution proportion of water to chlorine formation for

cleaning purpose”
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Barrier related to Patients and visitor’s

Low awareness of patients and visitors.

Healthcare workers are expected to give information to patients towards infection prevention
practices to protect infections by themselves in hospitals. Information provided to patients
should also be provided to their families or caregivers. Though the patient expects that hospital
environment is safe and clean, but there are risks of infection in healthcare environment. Majority
participants observed that there were challenges in infection prevention practice in patients and

families or caregiver's in wards.

One of the main challenge towards infection prevention practices by patients, families and visitors are
poor perception towards hospital environment. A female nurse in a pediatric department said that
“hospital environment is considered as clean by patients and visitors, simply by observing the whiteness
of the floor and the wall. Sometimes, they ate their food on it” Another female nurse added on this
“Inappropriate utilization of material and equipment by patients and visitors, shorten functionality of

facilities in wards”

Sometimes health education may not be sufficient to bring the appropriate infection prevention practice to
patients and families or visitors. Majority of the participants agree on this. A female nurse explained that
“Infection prevention practice was given regularly to the patient but they didn’t understand our health
education, because they wash their dish, cloth and hands in the same sink in the ward, so it is difficult.
Another hospital management staff added also “majority of our patients come to the rural part and they

sleep inside the institution with cardboard, it is difficult for the health of the individual or to the facility”
Overflow of families and visitors

Majority of the participants agreed that it was major obstacle to practice infection prevention
activities in the two hospitals. One male nurse expressed the problem in the following way:

“For single patient, more than 4 to 5 family members/ visitors are coming to this hospital. |
remember one event before a year, one family member was injured by needle in the ward”

Another nurse at internal medicine also explained that “high flow of visitors in the room disturb
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our normal activities. Sometimes for a single patient you may get five to six family caregivers in
the room. and they disturb you. Presence of high number of visitors in the ward affects the

behavior of health care workers”

Discussion

Healthcare workers, patients and families or visitors understanding of cause and barriers to infection
prevention and control practice to hospital acquired infections are crucial and important to minimize
infection in the hospital set up. This study identified barriers in infection prevention in to three sub
teams, such as organizational, healthcare workers and patients or families’ perspective. Barriers
identified in this finding were based on observed, perception and practice of research participants,

considered highly influential to practice infection prevention and control.

Organizational Barrier (institutional, administrative and management)

Availability of toilet, shower, handwashing material and other facilities are very important to
practice infection prevention in healthcare workers, patients and families or visitors in the
hospital. Lack of the of facilities were considered to be barriers for the practice of infection
prevention in this study. This was also supported by a similar study conducted in Cyprus on
nurses that inhibit to compliance with the standard precaution[15]. A similar questionnaire

based finding also supports this finding for practice of infection prevention [14].

Shortage of material supply and equipment were other important team identified as a barrier to
infection prevention and practice. Regular maintenance of materials and equipment in wards
were barriers to practice infection prevention in this study. It was reflected by majority of the

participants, that, they were forced to practice inappropriate procedures and steps. The problem
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was also explained by healthcare workers working in countries like USA and Netherland

hospitals[14,16].

High patient flow in the hospitals lead health care workers with shortage of time to practice
their activities, including infection prevention practice[15,16]. In our finding the high burden of
patients in the two hospital leads healthcare worker’s loss of intention to improper practice of
universal precaution. A similar research was reported that, lack of time was a barrier to practice

infection prevention in the work environment[14,18].

Healthcare workers related barriers

Experiences of healthcare workers were one of the barriers to practice infection prevention
practice in this study. This was supported by a questionnaire survey conducted on healthcare
workers, when experience increases, the risk of needle stick injury and exposure of blood and
body fluids increase[7,8]. In contrary, experience regarding students, sharp and needle stick
injuries were observed in medical students than experienced staffs. This may be experienced by
healthcare workers develop a skill regarding this issue[15]. Students may be over loaded with

work and focus only to pass their grade.

Health workers have priority of human life saving actions through emergency aid. Such actions
were found to be a barrier to practice infection prevention activities. Participants stated that
sometimes-emergency conditions were unable to follow the standard procedure in their
institution. The same finding reported that emergency conditions does not create an enabling

environment to wear gloves and follow appropriate procedures[14—16].

A study indicated that there was professional difference between physicians and nurses. Some researchers

concluded that nurses practice more compared to physicians regarding to appropriate universal
14



precautions practice and physicians deviate the rule[16]. In this study majority of discussants agreed that
nurses were practiced properly compared to physicians in s practice of infection prevention. In spite of
this previous researches indicate that physicians have good knowledge regarding to universal precaution
to hand hygiene [19] and physicians were also more utilized hand rub alcohol material compared to
nurses[20]. This difference may be, attributed to the type of hospital, ours being teaching hospitals and
that physicians were more experienced and have confidence to perform their activities[15]. The other
reason may be sourness and dryness of hands using alcohol may inhibit physicians to practice[16]. In
line with this study researches showed that, the behaviors of healthcare workers were a barrier to infection

prevention practice hospitals[10,21].

Knowledge of healthcare workers is a core to practice infection prevention activities in the hospital. In
this research, some participants reported that, there were no uniform understanding of infection
prevention practice among healthcare workers. This knowledge gap was observed specially in cleaners or
janitors regarding infection prevention. Although the research did not include cleaners and janitors, the
practice gap was observed in thus workers by study participants. This type of gap was also observed in a
similar research conducted by Ider on Perceptions of healthcare professionals effective hospital infection

control[21].

Patients and visitor’s barrier

Patients are believed to be at greater risk than non-patients to hospital acquired infection in
hospital environment. Patients generally are expected to have adequate knowledge to care
themselves, because healthcare workers are expected to give information to patients, how they
can prevent from infection. A study showed that patients had poor communication with
healthcare workers regarding infection prevention[17]. Studies conducted in different parts of

the world to assess patient’s knowledge and practice of infection prevention in the hospital were
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poor[17,22-24]. In this study, majority of the participants observed that there was poor infection
prevention practice by patients, families or caregivers. Therefore, poor perception of families,
care giver or visitors, increases their number in the hospital wards unnecessarily. Healthcare
workers unable to perform their task and creates a challenge to practice infection prevention in
the study hospitals.

The paper was not free from limitations. The discussion includes mainly majority of healthcare
workers, physicians, nurses, environmental health, occupational health, laboratory and other
management staffs. This study focused only self-reported lived experiences of healthcare
worker’s behaviors. This study did not include the patients view of their perception and
challenges to practice infection prevention practice. This limits the triangulation of information

to increase the validity of information in addition to healthcare workers and management staffs.

Even if it is not possible to generalize to all teaching hospitals, but it is possible to transferable
to other similar study settings. To assure this the study team try to discuss in deep till level of
saturation of ideas and included different types of health professionals purposively in the ward.

Thus, exploratory findings try to observe some of the challenges of infection prevention and control
practice in teaching hospitals, and this observation should be promoted to healthcare managers, healthcare

workers, patients and family care givers.

Conclusion

The majority of the participants had a good understanding of infection prevention practices.
Understanding the practices does not give a guarantee to practice thus activities. More than ten

barrier themes were identified that inhibit practice for infection prevention and control in
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teaching hospitals in Amhara region. Thus, barriers should be addressed via identifying effective
implementation in reference to organizational, healthcare worker and patients and visitor’s target

group barriers to improve infection prevention practice.
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