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Abstract: 

Management of Hospital-Acquired Infections among Hospitalized Patients at Zewditu 

Memorial Hospital, Addis Ababa, Ethiopia  

Segen G/meskel Tassew 

Addis Ababa University, 2018 

Hospital-acquired infections (HAIs) are acquired when the patient is hospitalized. The emergence 

of multidrug resistant bacteria is a threat for HAIs. In Ethiopia data are scarce in HAIs. Hence, this 

study aimed to assess the prevalence and management of HAI among patients admitted at Zewditu 

memorial hospital.  

 A prospective cross sectional study was conducted in 410 patients who met eligibility criteria. 

The sample was proportionally allocated among different wards. Data were collected using data 

abstraction format and supplemented by key informant interview. Management appropriateness 

was assessed using Infectious disease society of America guideline and experts opinion (Infectious 

disease specialist). Multivariate logistic regressions was used to identify factors associated with 

HAIs. 

 The prevalence of HAIs was 19.8%. Surgical site infection and pneumonia accounted for 24.7% 

of the infection. Culture and sensitivity was done for 29.6% patients and 29.1% of them show 

growth (E.coli, Acinetobacter and S.aureus). Of the 81 patients who developed HAIs, 33.3% and 

66.7% of them were treated appropriately and inappropriately respectively. Physicians’ response 

for this discrepancy was information gap, forgetfulness, affordability and availability issue of first 

line medications. Younger age (AOR=8.53, 95%CI: 2.67-27.30), male gender (AOR=2.06, 

95%CI: 1.01-4.22), longer hospital stay (AOR= 0.17, 95%CI: 0.06-0.51), and previous hospital 

admission (AOR=3.22, 95%CI: 1.76- 5.89) were independent predictors of HAIs.  

 Inappropriate management and prevalence of HAIs was substantially high in this study. Surgical 

site infections and pneumonia were the common types of HAIs. Locally conformable guidelines 

could help to correct such problems.  

Key words: Hospital-acquired infection, surgical site Infections, risk factor, Ethiopia.  

 



  

i 

 

Table of Contents 

Acknowledgements: ....................................................................................................................... iii 

List of Figures ................................................................................................................................ iv 

List of Tables .................................................................................................................................. v 

List of Abbreviations and Acronyms ............................................................................................. vi 

1. Introduction ................................................................................................................................. 1 

1.1 Background ........................................................................................................................... 1 

1.2. Statement of the problem ..................................................................................................... 3 

2. Literature review ......................................................................................................................... 5 

2.1 Prevalence and site of hospital-acquired infections .............................................................. 5 

2.2 Factors associated with development of hospital-acquired infections .................................. 8 

2.3 Antibiotic susceptibility pattern of bacteria isolated from hospital-acquired infections ...... 9 

2.4 Management appropriateness of hospital-acquired infections ............................................ 10 

3. Objectives ................................................................................................................................. 13 

3.1. General objective................................................................................................................ 13 

3.2. Specific objectives.............................................................................................................. 13 

4. Methodology ............................................................................................................................. 14 

4.1 Study Setting ....................................................................................................................... 14 

4.2 Study design and period ...................................................................................................... 14 

4.3 Source and study population ............................................................................................... 14 

4.3.1 Source population ......................................................................................................... 14 

4.3.2 Study population ........................................................................................................... 14 

4.4.1 Inclusion criteria ........................................................................................................... 14 

4.4.2. Exclusion criteria ......................................................................................................... 14 

4.4 Sample size and sampling techniques ................................................................................. 15 



  

ii 

 

4.5. Study variables ................................................................................................................... 15 

4.5.1 Dependent variable ....................................................................................................... 15 

4.5.2. Independent variable ............................................................................................... 16 

4.6 Data collection tools and techniques ................................................................................... 16 

4.7 Data quality assurance ......................................................................................................... 17 

4.8 Data analysis and interpretation .......................................................................................... 17 

4.9 Ethical considerations ......................................................................................................... 17 

4.10 Operational definitions ...................................................................................................... 18 

5. Results ....................................................................................................................................... 19 

5.1 Socio demographic characteristics ...................................................................................... 19 

5.2 Clinical characteristics of patients....................................................................................... 20 

5.3 Proportion of specific site infections among hospital-acquired infections ......................... 23 

5.4 Associated factors for the development of hospital-acquired infections ............................ 24 

5.5. Management of hospital-acquired infections ..................................................................... 27 

5.5.1 Management inappropriateness of hospital-acquired infections ...................................... 31 

5.5.2 Frequency of management appropriateness for different hospital-acquired infections ... 32 

6. Discussion ................................................................................................................................. 34 

7. Limitation of the study .............................................................................................................. 39 

8. Conclusion and recommendations ............................................................................................ 40 

8.1. Conclusion .......................................................................................................................... 40 

8.2. Recommendation ................................................................................................................ 40 

References ..................................................................................................................................... 41 

Annexes......................................................................................................................................... 51 

 

  



  

iii 

 

Acknowledgements: 

My gratitude goes to Addis Ababa University for financial support of the research work and 

Mekelle University for sponsoring my study.   

It is a wave and profound sense of honor to thank my advisors: Dr. Workineh Shibeshi, Dr. 

Wondwossen Amogne and Mr. Minyahil Alebachew for their continuous follow up and endless 

support from the inception of this research to this final work.  

I am indebted to my family for their endless support from my childhood to this date. All my 

successes in life would not be factual without their moral and family hood coach.   

Last but not least, my heartfelt gratefulness goes to my data collectors, study participants, Zewditu 

memorial Hospital officers and my colleagues for their cooperation and support during my study 

time. 

  



  

iv 

 

List of Figures 

Figure 1. Management appropriateness of hospital-acquired infections among patients admitted in 

Zewditu memorial hospital  March 1, 2017 -August, 2017 .......................................................... 32 

Figure 2. Frequency of inappropriate management for different hospital-acquired infections among 

patients admitted in Zewditu memorial hospital  March 1, 2017 -August, 2017 ......................... 33 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



  

v 

 

List of Tables  

Table 1. The socio-demographic characteristics of patients admitted in Zewditu memorial hospital,  

March 1, 2017 -August, 2017 ....................................................................................................... 19 

Table 2. Clinical characteristics of patients admitted in Zewditu memorial hospital  March 1, 2017-

August 30, 2017 ............................................................................................................................ 21 

Table 3. Proportion of specific site infections among patients admitted in Zewditu memorial 

hospital, March 1, 2017-August, 2017.......................................................................................... 23 

Table 4. Associated factors for hospital-acquired infections among patients admitted in Zewditu 

memorial hospital, March-August, 2017 ...................................................................................... 26 

Table 5. Responses of the interviewed physicians and microbiologists regarding the management 

of hospital-acquired infections among patients admitted in Zewditu memorial hospital, March 1, 

2017 -August, 2017 ....................................................................................................................... 28 

Table 6.  Susceptibility pattern of Bacterial pathogens isolated from hospital-acquired infections 

among patients admitted in Zewditu memorial hospital, March 1, 2017 -August, 2017 ............. 30 

  



  

vi 

 

List of Abbreviations and Acronyms  

ANC               Antenatal Care    

AOR                            Adjusted Odds Ratio 

ASA                            American Society of Anesthesiology  

BSI               Blood Stream Infection 

C&S                            Culture and Sensitivity 

C/S                              Cesarean Section  

CAUTIs                      Catheter-Associated Urinary Tract Infections 

CDC                            Center of Disease Control and Prevention  

CHF                            Congestive Heart Disease  

CI                                Confidence Interval 

CKD                            Chronic Kidney Disease 

CLABSIs                    Central Line Associated Bloodstream Infections  

CoNS                          Coagulase Negative Staphylococcus  

SSTIs                          Skin and Soft Tissue Infections  

CVC                            Central Venous Catheter 

DM                             Diabetes Mellitus  

HAI                             Hospital-Acquired Infection 

HIV                             Human Immune Virus  

HTN                            Hypertension  

ICU                             Intensive Care Unit 



  

vii 

 

LP                               Lumbar Puncture Procedure  

MRSA                         Methicilin-Resistant Staphylococcus Aureus 

NGT                            Nasogastric Tube  

NI                                Nosocomial Infection 

OR                              Odds Ratio 

P.aeruginosa               Pseudomonas aeruginosa 

PPI                     Proton Pump Inhibitors  

PVC                            Peripheral Venous Catheter 

RTI                             Respiratory Tract Infection 

S.aureus                      Staphylococcus Aureus  

SSIs                             Surgical Site Infections 

TASH                          Tikur Anbessa Specialized Hospital  

USA                            United States of America 

UTI                             Urinary Tract Infection 

VAP                           Ventilator-Associated Pneumonia 

WHO                          World Health Organization 

 

 

  



  

viii 

 

  



  

1 

 

1. Introduction 

1.1 Background 

 Hospital-acquired infections (HAIs) or nosocomial infections are defined as infections which are 

not present or not incubating when the patient is hospitalized and are acquired during hospital stay. 

(1, 2). It is usually defined as an infection that is identified at least 48-72 hours following admission 

to health institution. Nosocomial comes from the Greek word “Nosokomeian”, which means 

disease is acquired in hospital. Center for disease control (CDC) substitutes the word nosocomial 

infection by healthcare associated infection (3).  

HAIs are caused by viral, bacterial, and fungal pathogens. All hospitalized patients are susceptible 

to contracting HAIs. Some patients are at greater risk of HAIs than others, including, those who 

underwent sophisticated procedures, invasive device utilization, use of imunosupressors, 

prolonged hospitalization, and insufficient application of standard and isolation precautions (4). 

On the other hand, there are  patient-related factors, including existing infection, 

immunocompromised, older and younger age, obesity, smoking, physiological states including 

trauma, shock, blood transfusion and malnutrition (5).  

HAIs occur worldwide and affect both developed and developing countries. Infections acquired in 

health care settings are among the major causes of death and increased morbidity among 

hospitalized patients. A prevalence survey conducted in hospitals of Europe, Eastern 

Mediterranean, South-East Asia and Western Pacific showed an average of 8.7% of hospital 

patients had HAIs (6).             

It is also recognized as a public health problem world-wide with a prevalence rate of 3.0-20.7% 

and an incidence rate of 5-10% in tertiary care hospitals (7). At any time, over 1.4 million people 

worldwide suffer from infectious complications acquired in hospital (8).  

The endemic burden of HAIs are significantly higher in low- and middle-income than in high-

income countries, in particular in patients admitted to intensive care units (ICU) and in acute 

surgical wards (9). 
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Higher prevalence was also observed in the Eastern Mediterranean and South-East Asia Regions 

(11.8 and 10.0% respectively), with incidence of 7.7 and 9.0% in the European and Western Pacific 

Regions, respectively (10). In developing countries, especially in Africa, large numbers of people 

are dying on daily preventable and curable diseases due to inadequate health care services and 

postoperative HAIs constitute a large proportion of this burden (11). 

Data from systematic review done in Africa showed hospital-wide prevalence of HAI varied 

between 2.5% and 14.8%; in surgical wards (8). The cumulative incidence ranged from 5.7% to 

45.8% in studies conducted in Ethiopia (12). The burden of HAI is already substantial in 

developing countries, where it affects from 5% to 15% of hospitalized patients in regular wards 

and as many as 50% or more of patients in ICUs (13).  

Among patients admitted in medical and surgical wards of a tertiary hospital of developing 

countries, the prevalence was 17% and 26.1%, respectively. Of the patients infected with HAIs, 

41.2% were on ventilator, 29.4% were having diabetes mellitus as co-morbidity (10, 14).  In 

medical ward of tertiary hospital of Pakistan, the prevalence of UTI was 68%, bloodstream 

infection 38% and respiratory tract infection (RTI) accounts for 26% (15). As the duration of 

operation extends >30 minutes risk of HAI increases (16). 

In Pakistan, it has been reported that due to resistance to first line antibiotics, 70% of hospital 

acquired neonatal infections  could not be successfully treated by using WHO’s recommended 

regimen (17). So the initial choice of antibiotics should depend  the severity of the patient’s clinical 

disease, the risk factors for infection, and the likely pathogens associated with the specific 

intravascular device. The pathogens causing HAIs are frequently resistant to many antimicrobial 

agents and are often inappropriately treated with antimicrobial agents to which they are resistant 

(18). Appropriate management of HAIs should focus on the appropriate choice of antibiotics, dose, 

dosage form, route of administration, frequency, drug interaction and duration of treatment. 

Therefore, this study was aimed to assess the management of HAIs among patients admitted in 

medical, pediatrics, gynecologic/obstetrics and surgical ward of Zewditu memorial hospital, Addis 

Ababa, Ethiopia. 

https://www.omicsonline.org/open-access/mechanisms-of-carbapenem-resistance-in-kpneumoniae-and-e-coli-from-bloodstream-infections-in-india-2332-0877-1000293.php?aid=78503
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1.2. Statement of the problem 

The highest frequencies of hospital-acquired infections (HAIs) are reported from developing 

countries hospitals (10). The largest number of studies in Africa focused on SSI whose cumulative 

incidence ranged from 2.5% to 30.9% (19). 

Similarly studies in Ethiopia focusing only on surgical and gynecologic/obstetrics wards showed 

a prevalence as high as 27.6% (5). The risk of HAIs in relation to surgery is high, since about 77% 

of death of patients with HAIs was reported to be related with postoperative infections (20). The 

number of surgical patients in developing countries is also increasing with high prevalence of 

infection (21). Prevalence of HAI among medical ward admitted patients in developing countries 

shows as high as 10.5% (22, 23).   

The presence of specific devices is associated with higher HAI prevalence even though can be 

prevented through timely removal of devices. Some studies show excess length of hospital stay 

(>14 days)  and duration of antibiotic treatment (>10 days) attributable to HAIs (24). 

HAIs  prolong hospital stays, create long-term disability, increased patient morbidity and 

mortality, increase resistance to antimicrobials, and represent a massive additional financial burden 

for health systems (10, 25, 26). Such infections annually account for 37, 000 attributable deaths in 

Europe and they account for 99,000 deaths in the USA. Annual financial losses are estimated at 

approximately 7 billion in Europe and US$ 6.5 billion in the USA, reflecting 16 million extra days 

of hospital stay (27, 28). 

Bacteria and their susceptibility to drugs is a worldwide concern for both the clinicians and 

manufacturing companies. HAIs are further complicated by an increasing prevalence of multidrug 

resistant organisms. Despite adequate antimicrobial treatment the emergence of HAIs is increasing 

especially in developing countries like Ethiopia (29). 

In developing countries prevalence data are often not well established (12). The traditional 

approach to empiric treatment is to start with an inexpensive narrow spectrum agent, broadening 

therapy only if a multi-resistant pathogen is identified or the patient deteriorates. However, 

inadequate empiric therapy has been shown to cost both lives and money (30). 
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In developing countries, antibiotics are prescribed for 44–97% of hospitalized patients often 

unnecessarily or inappropriately. Several socio-economic and behavioral factors are thought to 

contribute to the inappropriate use of antibiotics and, consequently, to the increased incidence of 

bacterial resistance in developing countries (17). It is therefore crucial that HAIs should be treated 

early appropriately. Successful treatment is achieved by initial use of the correct antimicrobial 

agent at the most appropriate dose to optimize the likelihood of clinical and bacteriological success 

and minimize drug-related toxicities. 

In Ethiopia, regardless of the growing burden of various types of HAIs; it continues to receive a 

relatively low public health priority.  HAIs have been remaining a public health issues because of 

its devastating effect and double burden in inpatients in particular and their families in general, 

however, it is not given much emphasis. So far there are no researches done focusing on the 

management appropriateness for HAI. Therefore, there is a clear need to conduct vigorous 

researches works to explore the prevalence and management of the problem. This research work 

was being intended to be contributing for the appropriate  management of HAIs and  benefit both 

patients and health care professional therefor it will assists physicians in selection of appropriate 

choice of antibiotics to avoid emergence of multidrug resistant organism in hospitals.   
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2. Literature review  

Hospital-acquired infections are becoming a great concern worldwide especially in developing 

countries like Ethiopia. Hospital-acquired infections have a negative impact on patients in terms 

of increasing hospitalization, disability, mortality and morbidity. There are few data regarding the 

prevalence and management for HAI in Africa as well as in Ethiopia (16). 

2.1 Prevalence and site of hospital-acquired infections   

Point prevalence of hospital-acquired infections in two teaching hospitals of Amhara region in 

Ethiopia on 908 patients’ shows the overall prevalence of 15.41%. SSI (51.1%), Pneumonia 

(18.5%), gastrointestinal and SSI account for 3.7% each (31). Similarly a cross-sectional study 

was conducted on patients who underwent operations from October 2010 to January 2011at Felege 

Hiwot Referral Hospital, Bahir Dar out of 294 patients, 10.9% were confirmed of bacterial HAIs. 

SSI and blood stream infection rate was 10.2% and 2.4% respectively (16).  

A prospective descriptive study at Jimma University Teaching Hospital on surgical site infection 

of 770 women who had surgery for delivery from April 1, 2009 to March 31, 2010 in obstetric 

ward of the Hospital the rate of infection was 11.4%. Patients with wound class of contaminated 

and dirty at time of surgery and absence of antenatal care follow up were associated with increased 

severity of SSI (32). Similar prospective study at Hawasa University Referral Hospital from March 

2 to May 2, 2015 on 105 patients who underwent major surgical procedure the prevalence of SSI 

was 19.1% (33). 

A prospective observational study conducted during June 2007 to April 2008 in surgical ward and 

ICU at Tikur Anbessa specialized hospital (TASH) on 251 patients giving overall incidence of 

HAI 35.8%. Surgical site, urinary tract and blood stream infections comprised 49.4 %, 29.8 %  and 

20.8 %, respectively (34).  

One day cross-sectional prevalence study on 2010 from 318 patients admitted in Uganda hospital 

indicates that 55(17.0%) of them developed HAIs. Of all HAI 42% were urinary tract infections, 

25% were bloodstream infections, 16% were surgical wound infections, 12% were respiratory tract 

infections and 3.6% were gastrointestinal infections (35). 

 A one-day prevalence survey was conducted at the Habib Bourguiba University Hospital, Tunisia; 

the overall prevalence of HAI was 17.9%. The most frequently infected sites were the lungs (32%), 
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surgical wounds (28%) and the urinary tract (20%) (36). A point prevalence survey on January 

2010 at the university medical center of Rabat, Morocco from 1195 patients showed the overall 

prevalence of HAIs was 10.3%, Medical, surgical and ICU (4.5%, 13.5%and 34.5%) respectively. 

Urinary tract infections was the highest (35%) followed by surgical wound infection (29.3%), 

lower respiratory tract infection (10.6%), bloodstream infection (8.1%), skin and soft tissue 

infection (5.7%) and catheter related infection (4.9%). Advanced age, longer length of hospital 

stay, presence of comorbidity, invasive devices and use of antibiotics were the predictors of HAIs 

(22). 

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). Children had the highest infection rate of 22.9%. Longer hospital stay, >21 

days(42.5%), 15-21 days (19.2%) and <7 day (2.7%) exposes patients to the development of HAIs 

(37). 

Study done at northern Tanzania showed an overall 14.8% of HAI prevalence. The prevalence of 

HAI were particularly high in the medical ICU (40%), and one of the general medical wards 

(22.2%). The most common HAI was urinary tract infection (UTI) (31.1%) followed by RTI 

(24.3%) and blood stream infection (BSI) (18.2%) (38). According to study done in India overall 

incidence of HAIs was found to be 26.1%. The prevalence of HAIs was higher among the patients 

of medical (28%) ward than surgical (24.5%) ward (10). The most commonly observed HAI was 

pneumonia (50%) (39). Similarly in a study conducted at Karachi, Pakistani, the prevalence of 

RTIs and UTI were 21% and 44.6% respectively (40).  From a retrospective one year analysis of 

NI in the Medical ICU at Smt. Kashibai Navale Medical College and Hospital, Pune, found to have 

prevalence of 17.1% (41). In intensive care unit (ICU) NI rate was 20% and approximately 10% 

of the patients died. Urinary infection was the commonest type of NI with 37.6% cases, followed 

by pneumonia 25.6%, sepsis 15.1% (4).   

Pneumonia was the most common type of infection approximately 70% in study done in Iran. 

However, urinary tract infections have also been reported as the most common type of infection 

among patients with HAIs, with prevalence ranging from 28.9% to 43.6%. The most frequent site 

of infection was respiratory tract (47.95%) followed by UTI (25.3%), BSI (16.4%) (25).  The most 
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common HAIs in study done at Zahedan south west Iran were pneumonia 67.9%, UTI 18.5%, SSI 

8.6%, and BSI 4.9% (42). 

A point prevalence study done in Lithuania among 731 patients the overall prevalence rate of HAIs 

was 3.8%. The prevalence of HAIs differed by hospital wards (range 0.0%–19.2%). The lower 

respiratory tract (32.2%), UTI (28.5%), and SSI (32.1%) were the most common HAIs (43). 

Similar study done in Italy showed overall prevalence of 9.8%. Prevalence varied considerably 

between hospitals, ranging from 0 to 24.4% , UTIs (30.0%), RTIs (26.1%) presented the highest 

relative frequency, followed by BSIs (14.8%), SSI (11.6%) and gastrointestinal infections (6.5%) 

(44).  

Postoperative report in Iran of 4 years period shows UTI as the most common infection (28.9%) 

among reported cases, pneumonia (28%), SSI (26.8%) and BSI (16.4%). Twenty bacterial isolates 

were isolate from HAIs. Of these 20% from ventilator associated pneumonia (VAP), from Central 

line associated blood stream infections (20%), from SSI (25%), and from Catheter associated UTI 

(35%) (45). 

Similarly study done in Benin indicates of the 3130 inpatients surveyed, 972 nosocomial infections 

were identified among 597 patients, representing an overall prevalence of infected patients of 

19.1%. The most frequent infections were related to the urinary tract (48.2%), vascular catheter 

use (34.7%), and surgical site (24.7%) (46). In Europe a point prevalence survey in acute care 

hospitals was carried out in 1149 hospitals using the European Centre for Disease Prevention and 

Control protocol. The prevalence of HAI was 4.2%. Bloodstream infections were the most 

common type of infection (45%) followed by lower respiratory tract infections 22%, GI infections 

64 8%, eye, urinary tract infections 5%, and surgical-site infections 4% (47). The most common 

site of infection was the respiratory tract 36% followed by the gastrointestinal tract 32% (48). 
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Among patients admitted in medical and surgical wards of a tertiary hospital of developing 

countries the prevalence was 17%, 26.1%. Of the patients infected with HAIs 41.2% were on 

ventilator, 29.4% were having diabetes mellitus as co-morbidity (10, 14).  In medical ward of 

tertiary hospital of Pakistan the prevalence of UTI was 68%, bloodstream infection 38% and 

respiratory tract infection (RTI) accounts for 26% (15). As the duration of operation extends >30 

minutes risk of HAI increases (16). 

2.2 Factors associated with development of hospital-acquired infections 

 A study done at Bahir Dar, in Ethiopia shows the rate of HAIs among clean and clean 

contaminated operations was 3.3% and 12.8% respectively. HAIs were higher in females 11.6% 

than males 9.4% , Patients  whose age > 51 years were likely to develop postoperative HAIs 

(27.3%), patients with underlying disease (17%) ,  patients who smoke (20%), preoperative 

hospital stay> 11days (66.7%), duration of surgery >90 minutes (33.3%), postoperative hospital 

stay >15 days (40%) and patients undergoing appendectomy (26.9%) were associated factors for 

developing HAIs (16). Similarly a study done in Hawasa shows, preoperative hospital stay more 

than 7 days, Age greater than 40 years and duration of operation more than one hour were 

independent predictors for surgical site infections  (33).   

The mean postoperative stay was 19.6 days in patients with SSI compared with 11.3 days in 

uninfected patients admitted in TASH, in Ethiopia (49). Most RTIs were associated with 

mechanical ventilation 82.2% and most UTI were associated with prolonged catheterization which 

accounts for 67.6%. In another study carried out at Hyderabad ,India, the frequency of RTIs and 

UTIs was 30.1% and 39.1% respectively (50, 51). 

As a study from Nigeria reveals male (15.2%) were at high risk of developing HAIs than female 

(10.4%). Patients with comorbidities were at high risk of developing HAIs, malignancy, 

HIV/AIDS, obesity, DM, (61.5%, 45.5%, 35.0% and 25.0%), respectively. The mean length of 

postoperative stay was significantly longer for patients with SSI than for those without these 

infections (18.2 vs 7.5 days) (37). A study done at university of Morocco indicates as 

hospitalization increases the risk of HAIs increases, patients whose hospital stay was <5 days were 

at risk of developing HAIs (18.5%) followed by 6-10 days (26.5%) and > 20days (24.4%) (22).  
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A study done in a Tertiary-Care Teaching Hospital in Zahedan, Southeast Iran showed that the 

presence of specific devices was associated with higher prevalence of HAIs, Central venous 

catheter (CVC 22.2%), Peripheral venous catheter (PVC 12.6%), UTI 19.3% and intubation 25.7% 

(42). Also non-adherence to rigid insertion and maintenance protocols, leakage of cerebrospinal 

fluid (CSF), catheter irrigation and the frequency of external ventricular device  manipulation are 

some of the predisposing factors for infection  (52). 

2.3 Antibiotic susceptibility pattern of bacteria isolated from hospital-acquired infections   

A study done in Bahir Dar indicates Staphylococcus aureus (S. aureus) was the most frequently 

detected bacterium (26.2%) followed by Escherichia coli (E. coli) and coagulase negative 

Staphylococcus (CoNS) species each 21.4%. S. aureus was 100% resistant for Ampicillin and 91% 

for Chloramphenicol. Relatively, S. aureus showed little resistance (9.1%) to Erythromycin. 

Similarly, CoNS also showed 100% resistance to Ampicillin but least resistance to Erythromycin 

(11.1%) and Doxycycline (33%). And study from Lithuania showed 100% resistance to 

Ceftriaxone, Ampicillin, Amoxacillin, Trimethoprimsulphamethazole, Ciprofloxacin and 

Gentamycin (2).  

Microorganisms that were identified among the HAI patients were Klebsiella species  

(22.44%), S.aureus (20.40%), Pseudomonasaeruginosa (18.36%), E.coli (16.32%), Enterobacter

species(12.24%),Streptococcuspneumoniae(10.20%),Klebsiellapneumoniae(4.08%)andAcinetob

acter species (4.08%) (31). 

From study at Mekelle hospital, northern Ethiopia, UTI have high rates of resistance (> 80%) to 

the commonly used antibiotics such as ampicillin, amoxicillin, chloramphenicol, gentamicin, 

streptomycin, and Sulfamethoxazole/trimethoprim whereas  isolates from surgical site were 

resistant  to amoxicillin and Sulfamethoxazole/trimethoprim (53).  

Gram positive isolates, S. aureus (18.3%) was predominant while E. coli (23.1%), Acinetobacter 

species (22.1%), and K.penumoniae (9.6%) and P. aeruginosa (5.8%) were the most common 

isolates. Of the isolates,  94.7%, 89.5%, 78.9%, 75%, 73.7%, 65.8%, 50%, and 46.1% were found 

to be resistant to ampicillin, cefazolin, cefuroxime sodium, amoxicillin/clavulanic acid, cefotaxime 

and ceftriaxone (each), ceftazidime, tetracycline, and ciprofloxacin respectively (54). 
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In a study done in acute care of Europe, the bacterial isolates included Pseudomonas aeruginosa 

(27%), Acinetobacter baumannii (22.2%), E.Coli (13.5%), Klebseilla pneumoniae (9%), 

Coagulase negative staphylococcus (9%). pseudomonas aeruginosa was resistant to 

piperacillin/tazobactam (88%), ceftazidime (87%), cefepime (86%) and 28% to meropenem and  

Acenitobacter resistance pattern to piperacillin/tazobactam (81%), Ampicillin (95%), cefepiem 

(26%) and Meropenem (26%) (55).  

The most frequently isolated bacteria from Nigeria were S.aureus, 32.7% and E. Coli 34.7% (37). 

From study done at Tunisia, the most frequently isolated organisms were Gram-negative rods 

(80.8%) (36). Most frequently reported microorganisms from point prevalence study of ICU 

admitted patients of different hospital of Europe were, Enterobacteriaceae 

(34.4%), Staphylococcus aureus (30.1%; [60% resistant to methicillin]), Pseudomonas 

aeruginosa (28.7%), CoNS(19.1%), and fungi (17.1%) (56). 

2.4 Management appropriateness of hospital-acquired infections  

From 525 hospitalized adults treated with intravenous antibiotics for complicated skin and soft 

tissue infections (cSSTIs), 22.5% received inappropriate initial antibiotic treatment. Pathogens 

were exclusively gram-positive in 68% of patients, exclusively gram-negative in 13%, and mixed 

in 19%. Staphylococcus aureus was the most frequently isolated pathogen (in 65%), 54% of which 

were methicillin-resistant (57). A retrospective cohort study at a single academic medical center 

among patients hospitalized in Chicago, Illinois indicates that among 717 patients hospitalized 

with a cSSSI, 38.2% of these received inappropriate empiric therapy (58). 

A cohort study including all patients hospitalized with incident bacteremia during 2007–2008 in 

the Copenhagen City and County areas and the North Denmark Region shows 58% received 

appropriate empiric antibiotics for HAIs and 20% of them received inappropriate treatment and 

22% of patient’s status was unrecorded. Patients aged 65-79 were inappropriately treated (37%) 

and appropriately treated (34%) (59).  

A retrospective study carried out to evaluate the effect of inappropriate initial antimicrobial therapy 

on survival, indicated a total of 286 patients with antibiotic-resistant gram-negative bacteremia. 
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Of the 286 patients, 135 (47.2%) received appropriate initial empirical antimicrobial therapy, and 

the remaining 151 (52.8%) patients received inappropriate therapy (60).  

A retrospective cohort study was conducted in the ICU of a university hospital in USA. The data 

from 760 patients with severe sepsis or septic shock associated with gram-negative bacteremia was 

analyzed. Among this cohort, 238 (31.3%) patients received inappropriate initial antimicrobial 

therapy (61). From 108 community and university-affiliated hospitals in the United States ,Canada 

and Europe 468 patients (52%) had documented bloodstream infection, and 211 patients (23%) 

received inappropriate initial antimicrobial therapy(62). 

Study done at Sokuluk Territorial Hospital, Central Asian, showed inappropriate antibiotic therapy 

proved for 184 patients (73.3%). The most common reason given for inappropriateness was the 

unjustified (not indicated) use of antibiotics in 143 (48.6%) cases, in adequate dose 6.1%, 

inappropriate duration 2.4% and improper dosage interval 9.9%. The second most common reason 

was the use of ineffective antibiotics against the bacterial infections to be expected 97 (32.9%) 

infections. There was a significantly higher inappropriate choice of antibiotics in gynecology as 

compared to other wards. Antibiotics were administered postoperatively until discharge even to 

patients without signs of infection after clean and clean-contaminated surgeries, or even to dirty 

types where the choice of antibiotics was incorrect(63). 

Inappropriate intravenous therapy increases the cost of care while also exposing the patient to the 

risk associated with intravenous catheters (64). “Switch therapy”, i.e., the change from i.v. to oral 

treatment, has been studied by several investigators over the past few years, and has been shown 

to save costs, shorten the length of hospital stays and decrease the adverse reactions of i.v. 

administration (65). Other studies also show as many as 41% to 91% of all antibiotic prescriptions 

in hospitals are inappropriate (66). 

Similar findings were also reported by another study from Brazil were 27% of patients received 

inadequate treatment. Patients with respiratory tract infection (31%) were treated inappropriately. 

Treatment of skin infections was considered incorrect in 30% of the patients, because of inadequate 

coverage for Staphylococcus aureus (30%). The treatment of gastrointestinal and of biliary tract 

infections was incorrect in 37% of the patients. All UTI were treated correctly (67).  In Indonesia, 
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only 21% of prescriptions were considered to be clearly appropriate, 15% were inappropriate 

regarding choice, 42%were inappropriate in  dosage or duration (68). 

Appropriateness of treatment varied among the departments pediatrics ward takes the higher 

proportion followed by internal medicine and surgical ward 92%, 83% and 81% respectively. 

Patients with respiratory tract infection (84%), followed by UTI (80%), sepsis (88%) and SSI 

(64%) were appropriately treated(69).  
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3. Objectives  

3.1. General objective 

To assess the Management of Hospital-Acquired Infections among Hospitalized Patients at 

Zewditu Memorial Hospital, Addis Ababa, Ethiopia 

3.2. Specific objectives 

To determine the prevalence of hospital-acquired infections. 

To identify factors associated with the development of hospital-acquired infections. 

To examine management appropriateness of hospital-acquired infections. 
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4. Methodology 

4.1 Study Setting   

This study was conducted at Zewditu memorial hospital. Zewditu memorial hospital was 

established by Imperial Haileselase and the 7th Adventist missionary besides “Fil-weha” in 1933. 

Zewditu Memorial Hospital is a teaching and general referral hospital affiliated with college of 

health sciences, Addis Ababa University.  It is located in Addis Ababa, the capital city of Ethiopia. 

It has one hundred fifty six beds, in which patients are admitted in medical, pediatrics, Gyn/obs 

and surgical wards.  It has also dialysis center and regional laboratory.   

 4.2 Study design and period  

A hospital based prospective study design was conducted from March 1, 2017 through August 30, 

2017. Both quantitative and qualitative methods were used.  

4.3 Source and study population  

4.3.1 Source population  

The source population included all patients admitted in medical, pediatrics, Gyn/obs and surgical 

wards of Zewditu memorial hospital between March 1, 2017-August 30, 2017. 

4.3.2 Study population 

The study population was all patients admitted to medical, Pediatrics, Gyn/Obs and surgical wards 

of Zewditu memorial hospital between March1, 2017-August 2017 and who fulfilled inclusion 

criteria.  

4.4 Eligibility criteria  

4.4.1 Inclusion criteria 

Patients admitted to medical, Pediatrics, Gyn/Obs and surgical wards of Zewditu memorial 

hospital and who have stayed in the hospital for at least 48 hours  

Patients readmitted within 30 days of discharge after surgery  

For those who did not undergo surgery readmission within 3 days of discharge.  

4.4.2. Exclusion criteria 

Admitted patient whose medical records are found incomplete to the outcome variables in this 

study.  



  

15 

 

4.4 Sample size and sampling techniques 

To calculate the sample size to determine the prevalence and management of HAIs, the following 

single proportion formula was used: 

            n = z2 p (1-p) / d2     

Where; n= sample size  

     d= maximum allowable error (margin of error) = 0.05   

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

     P = is anticipated prevalence or proportion  

 Using this formula sample size is calculated to be 384 and with contingency level of 10% it 

became 423. Therefore, the sample size was allocated to the wards using proportion to size 

allocation (Medical 54, pediatrics 88, Gyn/obs 156 and surgical ward112).  

Patients admitted and stayed for more than 48 hours were used as research participants. Plus key 

informant interview with the help of semi-structured open ended questionnaire focusing on the 

experience and practice of practitioners (Eight physicians) regarding management and guidelines 

they used to treat HAIs. Microbiologists were also interviewed regarding the laboratory concerns 

(Four personnel). The qualitative data were done after the results to enrich the results obtained 

from patient’s chart.   

4.5. Study variables 

 4.5.1 Dependent variable 

Hospital-acquired infections (HAP, HAIs, SSI, UTI, Meningitis, Sepsis, Ventriculitis, Diarrhea 

and Bedsore). 

Management appropriateness (Right choice of medication and dosage form, Route of 

administration, Dose, Frequency, Duration and drug interaction)  
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4.5.2. Independent variable 

Age, gender, ward type, patients on immunosuppressive agents, length of hospital stay, previous 

hospital admission, exposures to invasive devices (urinary catheter, central intravascular catheter, 

peripheral intravascular catheter and mechanical ventilator), presence of chronic disease, Type and 

duration of procedure , previous surgery, proton Pump inhibitors, antacid use, use of Steroids, 

culture and sensitivity test, indication for use, dose, frequency of administration and  duration of 

treatment. 

4.6 Data collection tools and techniques 

The data abstraction format was prepared in English which is adopted from previous studies and 

some modifications were done by infectious disease specialist and pharmacists. Data was collected 

by four nurses from the respective wards using structured data abstraction format from patient 

medical charts (Annex 1). The data collectors were given training course of a day by the principal 

investigator. The data collectors reviewed each patient’s medical records after two days of 

admission and daily thereafter during the entire inpatient stay for any new medical records. The 

data abstraction was designed to record socio demographic and clinical characteristics of study 

participants, types of HAIs, culture and sensitivity and medications given.  

Appropriateness of the management was assessed using expert’s opinion and infectious disease 

society of America guidelines focusing on the medication, dosage form, dose, frequency, rout of 

administration, duration of treatment for HAIs. Micromedex was used to check drug interactions 

(70-72). 

Interview of professionals using key informant interview using semi-structured open ended 

questionnaire (Annex 2) was used to assess the experience and practice of the practitioners 

regarding the diagnosis and management of HAIs was done by principal investigator.  

The interview assessed back ground information including education level and current 

responsibilities and question regarding patient assessment, medication choice and specific 

guidelines they follow if there is any. 

 Finally, issues on barriers to optimal treatment of HAIs from the physicians’ perspective were 

assessed. Microbiologists were interviewed focusing on the quality of the laboratory and the time 

required for the results (Annex 3).       
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4.7 Data quality assurance  

Data was collected by data collectors, to ensure the validity and accuracy of the data pretest was 

done in 5% of the sample. The pretest provided additional information that was not included in the 

data collection format prior to the actual data collection was commenced. The collected data was 

supervised by principal investigator every day and corrected immediately (if any). Double data 

entry was conducted by principal investigator to minimize errors.  

4.8 Data analysis and interpretation  

The collected data were coded, entered into EpiData Manager Version 4.0.2.101 and analysis was 

done using the SPSS version 21. Descriptive analysis was made to describe the study variables 

and presented using percentages and median. Logistic regression was used to assess factors 

associated with the development of HAIs. Adjusted odds ratio  with its 95% CI was used to assess 

the prevalence of association between each of the independent variable and outcome of interest. 

Variables with p<0.20 in bivariate analysis were taken for multivariate analysis. Significance was 

declared at p-value < 0.05.  

4.9 Ethical considerations 

Ethical clearance was obtained from Ethics Review Board of the School of Pharmacy; college of 

Health Sciences, Addis Ababa University. Permission was also obtained from hospital 

administration of Zewditu memorial hospital to conduct this study and to access the medical 

record. Informed consent was prepared to insure patients understanding and willingness to 

participate in the study.  

Consent was obtained from care givers for those severely ill patients and children. Every patient 

have equal chance of being selected as a participant.  Maltreatment was not done for those not 

interested to participate. Any patient has the right to withdraw at any point during the data 

collection. Personal identifier in the data collection format were anonymous. A code was given for 

every patient in the survey and his/her data was registered only under this code. The data was 

analyzed by principal investigator to guarantee privacy of the study participants.  
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4.10 Operational definitions 

Appropriate: The indication for use, dose, and frequency of administration, duration of treatment, 

no or mild drug interaction and Culture and sensitivity (C&S) investigation were according to 

guidelines recommendations for treating HAIs.  

Chronic illness: Disease where patients took medications for life time.  

Confirmed diagnosis: Diagnosis made by the judgment of clinicians‟ team based on adequate 

evidences such as imaging and/or laboratory findings and clinical manifestations.  

Empirical treatment: Antibiotic administration initiated before or without identification of 

sensitive profile of bacterial pathogens.  

Hospital-acquired infections: an infection is defined as hospital-acquired infections when it 

originated in the hospital environment after 48 hours or more of admission to hospital. 

Immunosuppressive agents: are drugs that are being used by the patients such as cyclosporine, 

steroids and cancer chemotherapy medications. 

Inappropriate: The indication for use, dose, frequency of administration, duration of treatment 

and culture and sensitivity investigation were not according to guidelines recommendations for 

treating HAIs.   

Specific treatment: Antibiotic administration initiated after identification of pathogens sensitive 

profile.  

Surgical site infection: is a proliferation of pathogenic microorganisms which develops in an 

incision site. 

Suspected diagnosis: Diagnosis made by the judgment of physicians without adequate evidences 

of laboratory findings, imaging and clinical manifestations.  

 

 

 

 



  

19 

 

5. Results  

5.1 Socio demographic characteristics  

A total of 410 patients were included in this study with a 97% response rate. The median age of 

the patients was 28 years and 199 (48.5%) of them were aged between 15-34 years. More than half 

of the participants were female accounting for 277 (67.6%). Majority of the patients 156 (38.0%) 

were form GYN/Obs ward (Table 1).  

Table 1. The socio-demographic characteristics of patients admitted in Zewditu memorial hospital 

from March 1, 2017 -August, 2017 

Characteristics         Number of patients Percent  

Sex   

Male 133 32.4  

Female 277 67.6 

Age (years)   

<1 35  8.5 

1-14 55 13.4 

15-34 199  48.5 

35-55 79  19.3 

>56 42 10.2 

Ward type   

Medical 54 13.2 

Surgical 112 27.3 

Pediatrics 88  21.5 

Obstetrics and gynecology 156 38.0 

 

  



  

20 

 

5.2 Clinical characteristics of patients  

Majority 136 (33.2%) of admitted patients stayed in hospital for five- ten days. Of the 410 patients 

who participated in the study 83(20.2%) of them had chronic illness. Patients who are HIV positive 

had higher proportion 27(6.6%) followed by HTN 26(6.3%). A total of 264 patients underwent 

surgery of which 67 (25.4%) had clean and 176 (66.7%) patients had clean contaminated 

operations during the study period. More than half 150(56.6%) of the procedures were scheduled 

surgery. Preoperative hospital stay of most patients were less than seven days accounting for 

52.2%. Majority of procedures took 31-60 minutes. From patients who had surgery the average 

duration of surgical procedure was 42.7minutes. Almost all 254 (95.8%) of the patients had 

received preoperative antibiotics prophylaxis. Three hundred eighty two patients (93.2%) had 

peripheral line inserted for different purposes. Nasogastric tube was inserted in 59 (14.4%) of the 

patients. Urinary catheter was inserted in 174 (42.4%) of the participants.   

From 156 patients admitted in GYN/OBS ward, 18(22.2%) of patients had developed HAIs and 

five patients were readmitted within 7 days of discharge with diagnosis of SSI. Majority of 

28(17.9%) the patient’s reason for admission were to have Cesarean section (C/s) which were 

elective, and 24(15.4%) of them had one previous C/S history followed by development of severe 

preeclampsia 25(16%). Majority of the participants were primiparous 66(42.3%) followed by 

multiparous 47(30.1%) and nulliparous 42(26.9%). Of the participants 75(48.1%) were at term 

followed by post term and preterm each accounting 34(21.8%). All of the participants had 

antenatal care (ANC) follow up (Table 2).  
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Table 2. Clinical characteristics of patients admitted in Zewditu memorial hospital from March 1, 

2017-August 30, 2017 

 Characteristics  Number of patients  Percentage 

Hospital stay(days)   

<5 124 30.2 

5-10 136 33.2 

11-15 64 15.6 

16-21 38 9.3 

>21 48 11.7 

Chronic illness   

Yes 97  23.7 

No 313  76.3 

HIV 27  6.6 

DM 15  3.7 

HTN 26  6.3 

CKD 9  2.2 

CHF 15  3.7 

Asthma 5  1.2 

Peripheral line inserted   

Yes 382  93.2 

No 28 6.8 

Catheterized   

Yes 174 42.4 

No 236 57.6 

NGT inserted   

Yes 59 14.4 

No 351 85.6 

Mechanical ventilation    

Yes 14 3.4 

No 396 96.6 

Use of PPI   

Yes 8 2.0 

No 402 98.0 

Use of antacid   

Yes 14 3.4 

No 396 96.6 

Lumbar puncture done   

Yes 15 3.7 

No 395 96.3 

Surgery   
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Yes 264 64.4 

No 146 35.6 

Elective  150  56.8 

Emergency 114  43.2 

Pre-operative prophylaxis   

Yes 253 95.8 

No 11 4.2 

Wound class   

Clean 67 25.4 

Clean contaminated 176 66.7 

Contaminated 17 6.4 

Dirty 4 1.5 

Preoperative hospital stay (days)    

   

          <7  138 52.2 

         >7 126 47.8 

Previous surgery(n=264, yes) 42 15.9 

Duration of procedure (minutes)    

<30  60 22.7 

31-60 124 46.9 

61-90 34 12.8 

91-150 36 13.8 

>150 10 3.8 

CKD: Chronic kidney disease, HTN: Hypertension, HIV: Human immune virus, DM: Diabetes      

mellitus, CHF: Congestive heart failure, PPI: Proton pump inhibitors     
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5.3 Proportion of specific site infections among hospital-acquired infections 

A total of 19.8% patients experienced HAI. In addition, 27.2% patients suffered from more than 

one types of HAIs. Majority of infections 24.7% were SSI and pneumonia followed by UTI 19.8% 

that were recorded in this survey. According to key informant respondents result majority (six 

respondents) of the physician’s agree on poor infection prevention practice in the setup due time 

and sometimes due to negligence. There is lack of supportive laboratory evidences for supporting 

the diagnosis which can overestimate the prevalence of the infection diagnosis made clinically. 

Most of the patients were treated empirically (Table 3).   

 “I treat patients empirically with lack of supportive laboratory evidences which overestimate the 

infection prevalence” (One of the year 3 Resident)  

“Patient flow and inadequate beds especially GYN/OBS ward patients are sleeping on corridors 

predisposing them for infections. Surprisingly patient readmitted after C/s for the diagnosis of SSI 

she is being treated on the corridor due to lack of bed”. (One of the year 2 Residents).   

“We are doing procedures in dirty environment with full of flies in the operation room even we 

are forced to give preoperative prophylaxis in case of clean surgery due to fear of infection 

development”(One of year 4 resident). 

Table 3. Proportion of specific site infections among patients admitted in Zewditu memorial 

hospital from March 1, 2017-August, 2017  

Characteristicsa Number of patients (ward) Percentage 

Medical  Pediatrics  Surgical  Gyn/obs 

Surgical site infections - 9 5 6 24.7% 

Pneumonia 14 4 2 - 24.7% 

Urinary tract infections 6 4 3 3 19.8% 

Sepsis 4 4 3 5 17.5% 

Ventriculitis  3 4 3 2 15% 

Diarrhea  4 6 - - 12.7% 

Meningitis  - 8 - - 10% 

Hospital-acquired infections 4 3 - - 8.8% 

Bedsore  4 - - - 5.1% 

a One patient can have more than one infection   
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5.4 Associated factors for the development of hospital-acquired infections  

 Bivariate analysis indicate that patients admitted in pediatrics ward were relatively at risk of 

developing HAIs as compared to gynecological ward (p=0.000). Patients whose duration of 

procedure from 30-60 minutes have relatively less risk of developing HAIs (12%) and it was 

statically significant (p=0.001) as compared to duration of procedure >150 minutes. Patients who 

had clean contaminated surgery were at higher risk of developing HAIs as compared to patients 

who undergo clean surgery.  Patients with chronic illness were relatively at risk (27.2%) of 

developing HAIs compared to these who did not have chronic illness but were not statistically 

significant (P=0.08). Being HIV positive was a risk (8.6%) for the development of infection when 

compared to other chronic illnesses but statistically significant association were not observed 

(P=0.41). Peripheral line insertion puts patients at risk (96.3%) of developing HAIs as compared 

to these who did not have any peripheral line insertion but there was no statistically significant 

association (P=0.22).  Catheterized patients had more infection risk (42.0%) as compared to these 

not catheterized but not statistically significant (P=0.92). 

Emergency surgery puts patients more at risk (65%) of infection as compared to these patients who 

had elective surgery and statistically significance were observed (p=0.004). Patients who took 

preoperative prophylaxis had less risk (13.8%) of developing HAIs as compared to these who 

didn’t took preoperative prophylaxis (P=0.009).  

Preoperative hospital stay of <7 days makes patients to be in less risk(52.2%) of developing 

infections as compared to patients who stayed more than 7 days but not statistically significant 

(P=0.21). Other variables (Duration of procedure, Preoperative prophylaxis, Emergency surgery) 

were not included in multivariate analysis as they subject in shifting to one side due to their number 

of cases were too small.   

Multivariable logistic regression analyses were conducted to explore the association between 

dependent and independent variables. Independent variables were younger age, male gender, 

longer hospital stay and previous admission. The chance of developing HAIs among patients less 

than one year was 8.5 times higher as compared to age 56 and above (AOR=8.53,95%CI: 2.67-

27.30). Compared to females males had 2.07 higher odds of developing HAIs (AOR=2.06, 95%CI: 

1.01-4.22).  
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Patients admitted for less than five days had 96.8% less risk of developing hospital-acquired 

infections as compared to these who stayed for greater than 21days (AOR=0.32, 95%CI: 0.01-

0.10). The odds of developing hospital-acquired infections among patients who had lumbar 

puncture procedure were 24.98 times higher than patients who didn’t had lumbar puncture as a 

procedure (AOR=24.98,95% CI: 4.17-149.28). Patients who had history of previous admission 

were 3.22 times at risk of developing hospital-acquired infections as compared to patients who had 

no any history of previous admission (AOR=3.22, 95%CI: 1.76- 5.89) (Table 4).   
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Table 4. Associated factors for hospital-acquired infections among patients admitted in Zewditu 

memorial hospital, March 1,2017 -August, 2017  

Characteristics         HAIs COR (95% CI) pvalue  AOR (95% CI) pvalue 

Yes No 

        

Sex Male  38(28.6) 95(71.4) 0.45(0.27-0.75) 0.002 2.06(1.01-

4.22) 

0.047 

Female 43(15.5) 234(84.5)  1  1  

Age <1 19(54.3) 16(45.7) 7.12(2.39-

21.20) 

0.130 8.53(2.67-

27.30) 

0.000 

1-14 15(27.3) 40(72.7) 2.25(0.78-6.41) 0.772 2.46(0.83-

7.33) 

0.104 

15-34 32(16.1) 167(83.9) 1.15(0.44-2.95) 0.812 1.78(0.64-

4.96) 

0.266 

35-55 9(11.4) 70(88.6) 0.77(0.25-2.33) 0.646 1.01(0.32-

3.16) 

0.978 

>56 6(14.3) 36(85.7) 1  1  

Ward  Medical 17(31.5) 37(68.5) 3.52(1.65-7.50) 0.001 2.05(0.77-

5.46) 

0.148 

Surgical  12(10.7) 100(89.3) 0.92 (0.42-1.99) 0.833 0.78(0.30-

2.05) 

0.626 

Pediatrics  34(38.6) 54(61.4) 4.82(2.51-9.26) 0.000 0.40(0.12- 

1.30) 

0.130 

Gyn/obs 18(11.5) 138(88.5) 1  1  

Hospital 

stay(day

s) 

<5 5(6.2%) 119(36.2%

) 

0.23(0.08-0.06) 0.000 0.03(0.01-

0.10) 

0.000 

5-10 17(21.0) 119(36.2) 0.78(0.03-0.17) 0.000 0.09(0.03-

0.23) 

0.000 

11-15 18(22.2) 46(14.0) 0.21(0.09-0.48) 0.000 0.27(0.11-

0.67) 

0.005 

16-21 10(12.3) 28(8.5) 0.19(0.07-0.49) 0.001 0.17(0.06-

0.51) 

0.001 

>21 31(38.3) 17(5.2% 1  1  

Previous 

admissio

n 

Yes 27(38.6) 43(61.4) 3.32(1.89-5.83) 0.000 3.22(1.76- 

5.89) 

0.000 

No 54(15.9) 286(84.1) 1  1  

CKD: Chronic kidney disease, HTN: Hypertension, HIV: Human immune virus, DM: Diabetes      

mellitus, CHF: Congestive heart failure, PPI: Proton pump inhibitors    
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5.5. Management of hospital-acquired infections 

Culture and sensitivity was done for 24(5.9%) patients who developed HAIs. About half of the 

specimens taken were from CSF and blood 50.0%, 33.3% respectively. Majority of the culture and 

sensitivity results show no bacterial growth accounting for 17(70.8%). From the microorganism 

identified among HAI, E.Coli accounted 4(16.7%), S.aureus 2(8.7%) and acinetobacter 1(4.2%) 

(Table 6). 

Key informant interview result indicated that almost all of the physicians hesitate to send culture 

and sensitivity test often because its time taking.     

“I did not  send culture and sensitivity test for patients because most of patients will be discharged 

while waiting for result so I personally prefer to treat empirically also there is shortage of culture 

material we can’t request when we need it ” (One of the residents).  

“For patients especially admitted during night time and in the weekends I send sample after 

treating the patient empirically because the laboratory is closed during night time and in the 

weekends”(Three of the resident). 

 “Sometimes I seek for sending samples after initiating patients on antibiotics when patients didn’t 

improve” (five of the residents). 

“The samples received will go through appropriate procedure based on guidelines and with quality 

control with 98% sensitivity but am doubting the technique of sample collection sometimes skin 

contaminants are found in blood samples. Regarding the time for culture and sensitivity result on 

average it took 24-72 hours but sometimes 5-7 days because maximum day for possible fungal or 

bacterial growth is considered”  (four of the laboratory personnel).    
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Table 5. Responses of the interviewed physicians and microbiologists regarding the management 

of hospital-acquired infections among patients admitted in Zewditu memorial hospital from March 

1, 2017 -August, 2017 

Variables Categories Comments No (%) 

Patient related 

factors for 

inappropriateness 

of management  

Compliance  Patients prefer PO than injections 3 

Affordability  Patients can’t afford from private 

pharmacies  

8 

Drug related Availability  Drugs like vancomycin, ceftazidem and 

cefepime are not available in the hospital 

pharmacy all the time.   

8 

Side effects  Vancomycin fear of nephrotoxicity in both 

extreme ages.   

2 

Institution related  Guideline  No specific guideline including STG for 

Ethiopia doesn’t have treatment protocol 

for HAIs 

8 

Clinic setup  Limited laboratory reagents and disks. 

More Patient flow and limited number of 

beds. 

 Culture will take several days difficult     to 

manage patients.    

6 

 

Physician related  

Information gap 

 

 

Antibiotics initiated 

before culture  

 

Forgetfulness  

 

 

This inappropriateness could be due to 

information gap on updated 

recommendation. 

For these patients admitted at night and 

weekends culture is sent after initiation of  

antibiotics because the laboratory is closed 

at that time 

Patients took antibiotics for longer 

duration because they are treated 

8 

 

 

 

 

 

 

4 
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Inadequate sample  

empirically most of the time 

patients remain on initiated 

antibiotics while adding other 

antibiotics on top of that. 

Forget to discontinue it. 

The sample sent are not adequate 

to detect particular pathogen like 

in case of hospital-acquired 

infections pneumonia if sent 

sputum. 

 

2 

Laboratory 

personnel  

The quality of the 

laboratory is optimal to 

detect any growth.  

 

           The negative result may be due to  

Inappropriate sample collection 

Failure to request appropriate 

laboratory test 

Improper use of transporting 

medium. 

Sample collected after antibiotics 

use   

4 

On average, how long 

does it take for culture 

and sensitivity result to 

come back (in day)? 

 

Mostly 3 days 

Some cultures (eg. blood culture 

requires 7-14 days 
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Table 6.  Susceptibility pattern of Bacterial pathogens isolated from hospital-acquired infections 

among patients admitted in Zewditu memorial hospital from March 1, 2017 -August, 2017   

 

Susceptibility  

Pattern  

                 Bacterial isolate (n=7) 

E.Coli n=4(%) 

 

 

S.aureus n=2(%) Acinetobacter n=1(%) 

S R Not 

done 

S R Not 

done 

S R Not 

done 

Ampicillin  - 4(100)  - - 4(100) - 1(100)  

Amoxacillin - - - - - 4(100) - -  

Cefroxime  4(100)  - - 4(100) - -  

Ceftriaxone 2 (50) - 2 (50) - - 4(100) - -  

Ciprofloxacin 1(25) 2 (50) 1(25) 2(100) - - 1(100) - - 

Clindamycin - - 4(100) 1(50) 1(50) - - - 1(100) 

Erythromycin - - 4(100) 1(50) 1(50) - - - 1(100) 

Gentamycin 1(25) 3(75) 1(25) 1(50) 1(50) - 1(100) - - 

Nitrofurantoin - 1(25) 3(75) - - 2(100) - - 1(100) 

Sulfometoxazo 1(25) - 3(75) - - 2(100) - - 1(100) 

Agumentin - 4(100) -   2(100) - 1(100) - 

Ceftazidime - 3(75) 1(25) 1(50) - 1(50) 1(100) - - 

Chloramphenic 1(25) 1(25) 2(50) 1(50) 1(50) - 1(100) - - 

Doxycyclin - 3(75) 1(25) 1(50) 1(50) - - - 1(100) 

Oxacillin 4(100) - - 1(50) 1(50) - - - 1(100) 

Meropenem 3(75) - 1(25) - - 2(100) 1(100) - - 

cefepime 1(25)  3(75) - - 2(100) 1(100) - - 

Erythromycin - - 4(100) 1(50) 1(50) - - - 1(100) 

R=Resistant,             S=Sensitive 
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5.5.1 Management inappropriateness of hospital-acquired infections  

Among the 81 patients who developed hospital-acquired infections, 54(66.7%) were 

inappropriately treated (not according to IDSA guidelines) while the rest 27(33.3%) were 

appropriately treated. Wrong choice of medications accounts the higher proportion 45(53.6%) 

followed by longer duration of antibiotics administration 16(19.0%). Using Micromedex as 

interaction checker no drug interaction was encountered in this study. Fifteen (18.5%) patients had 

change of medication the reason for change of their medication was due to poor response 46.7% 

followed by IV to Po change 20%, after culture and sensitivity result 20% and medication 

unavailability 13.3%.  

Most of the respondents to key informant interview indicated that they use international guidelines 

and standard text books to treat HAIs. They all agree that standard treatment guideline for Ethiopia 

lacks clear protocol for treatment of HAIs and they did not prefer to use it as a reference. Most of 

the physicians consider several factors like affordability, availability, patient compliance and 

possible side effects to choose medications to their patients.  

“We treat empirically and there is irrational antibiotics use that predispose patients for farther 

HAI development” (all of the respondents). 

“There is knowledge gap on treating patients I give medication to may patient, if there is no 

improvement will consult senior physician and sometimes found it that it was not the right choice 

from the beginning. I tried to check new updates but did not do it regularly due to time constraints” 

(five of the residents). 

“Patients sometimes took antibiotics for a long period of time because medications will be added 

one on top of the other when there is no improvement and we forget to discontinue medications on 

time” (two of the residents).      
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Figure 1. Management appropriateness of hospital-acquired infections among patients admitted 

in Zewditu memorial hospital, March-August, 2017 

5.5.2 Frequency of management appropriateness for different hospital-acquired infections  

The highest inappropriate management were from pediatrics ward 23(42.6%) followed by medical 

ward 13(24.1%); surgical ward 11(20.4%); and gynecology and obstetrics ward 7(13.0%). From 

the 264 patients who underwent surgery 67(25.4%) of patients took inappropriate prophylaxis for 

clean surgery and longer duration of postoperative prophylaxis in GYN/Obs on patients who 

undewent C/S 104(39%) were observed. Among patients who developed hospital-acquired 

pneumonia 17(31.5%) of them were inappropriately treated followed by urinary tract infection 16 

(29.6%). “I gave prophylaxis because the procedure room is dirty with full of flies and I prefer 

giving prophylaxis to reduce the risk of infection” (Majority of the respondents) 
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Figure 2. Frequency of inappropriate management for different hospital-acquired infections 

among patients admitted in Zewditu memorial hospital, March 1, 2017 -August, 2017  
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6. Discussion  

The aim of this research is to assess the prevalence and management of HAIs among patients 

admitted in selected wards of Zewditu memorial hospital. The prevalence of hospital-acquired 

infections were 19.8%. 54(66.7%) were inappropriately treated (Not according to IDSA 2016, 

2017 guidelines and surviving sepsis campaign) while the rest 27(33.3%) were appropriately 

treated. Wrong choice of medications accounts the higher proportion 45(53.6%) followed by 

longer duration of antibiotics administration 16(19.0%). Using Micromedex as interaction checker 

no drug interaction was encountered in this study. Key informant interview of physicians showed 

the discrepancy in the management may be due to lack of information on updated guidelines.  

Microbiologists didn’t doubt the quality of the laboratory and do procedures based on standard 

guidelines.   

The prevalence of HAIs in this study is 19.8%. Younger age, male gender, ward type, longer 

hospital stay and previous hospital admission were associated factors for the development of HAIs. 

The prevalence of HAIs in this survey was higher than previously conducted surveys in Ethiopia, 

Uganda and Tunisia (15.41%, 17%, and 17.9% respectively) (35, 36, 73). This discrepancy may 

be due to the difference in their methodology. This was also higher than studies done in Lithuania 

3.8% and Italy 9.8%. (43, 44). This may be due to better infection prevention procedures in the 

hospitals and sterile working environment. This prevalence study was similar to study done in 

Benin 19.1% (46).  This prevalence was lower than study done in India (26.1%) this may be due 

to their study was contacted in some specific wards (10).  

The prevalence of HAIs vary by specific sites of infection and indwelling devices used (31, 74, 

75). The most common type of HAIs in this survey was Pneumonia and surgical site infection 

which was 24.7% each from the total hospital-acquired infections. This finding was lower than the 

prevalence of SSIs found in other studies conducted in Ethiopia and Tunisia 51%, 28%, 75%, 

49.4% , respectively (31, 34, 36, 76). Unlike our study they use cross sectional study this study 

may involve unsettled diagnosis which can overestimate the prevalence. Higher than study done 

in Hawassa, Jimma and Nigeria (32, 33, 37, 76), respectively. This may be due to the difference 

in inclusion criteria unlike our study they only include patients with contaminated and dirty wound. 

The finding from current study was higher compared with studies done in Egypt 9.2% and Sudan 

9% (77, 78), USA 7.2%, France 2.5% (79, 80). The higher SSIs rate in present study compared to 
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developed countries might be due modern instruments, rooms and adequate trained manpower in 

developed countries. Studies done in Egypt and Sudan included only elective surgery but in our 

study both elective and emergency surgeries were included. This might be the reason why we 

found high prevalence rate of SSIs compared to studies done in both developing countries.  

Pneumonia constituted highest proportion of HAIs according to  studies in India 50% (81) and 

Saudi Arabia 28.9% (82). Our finding was lower than thus study this may be due to the fact that 

the studies were conducted in intensive care units only. Similar to study done in Amhara region 

,Ethiopia, (31). This study was also similar with study done in Iran  where pneumonia account for 

70% of cases (42). 

The second most common infection encountered in our study was UTI 19.8% which is in line with 

study done in Morocco 35%, Tanzania 31.1%, Lituania 28.5%, and Benin 48.2% (22, 38, 43, 46). 

This could be as a result of more urinary tract catheter was used in their study. A systematic review 

on UTI showed that 79.3% of UTI can be prevented, if catheterization was not performed in 

hospitals (83).  

Risk factors for HAIs are dynamic and multipart phenomenon. The availability of waste 

management materials is believed to reduce exposure of waste to patients and health care workers. 

A study in Ethiopia showed that waste management in health care facilities is in poor conditions 

(84).  

This study showed that males were vulnerable to HAIs. This was also supported by other studies 

done in Nigeria where male had higher risk of infection as compared to female and study conducted 

by the European Centre for Disease Prevention and Control (ECDC) pilot point prevalence survey 

and  (37, 85). This could be due to that male underwent more contaminated type of procedures 

unlike females. This was in contrary with study done in Felege Hihowt Hospital (16). This may be 

due to the difference in methodology and unlike this study the study was done among postoperative 

patients only.    

In our study pediatric ward admitted patients were relatively at risk of developing HAIs this was 

in contrary with study done at pune, India, A study from developing countries has reported that 

rates of neonatal infections were 3-20 times higher than those reported for hospital-born babies in 

industrialized countries (86).  



  

36 

 

Patients aged less 14 were 72.7% high likely to develop HAIs compared to older age >56 years 

and above which is in contrary with previous study done in Ethiopia and Russia (31, 87). Our study 

have relatively more patients aged less than 14 years and also there was more neurosurgical 

procedures unlike their study. This result was supported by study done in Nigeria and Rangpur 

were younger patients were more at risk (37, 88). 

Patients whose duration of procedure from 30-60 minutes have relatively less risk of developing 

hospital-acquired infections and as compared to duration of procedure >150 minutes. This study 

was supported by other studies in Ethiopia (16, 33, 37). 

Patients who had clean contaminated surgery were at higher risk of developing hospital-acquired 

infections as compared to patients who undergo clean surgery. This was similar with the study 

done in Jimma (32). 

Catheters can be a route of the transmission of microorganisms to patients. Hospital-acquired 

infections can also take place with the devices used in medical procedures. Infections can be 

minimized by avoiding  unnecessary use and to discontinue as soon as clinically feasible (89). Non 

adherence to insertion and maintenance protocols, and frequent EVD manipulation can predispose 

patients for further infection (52).   

In this study there is positive correlation between intravascular devices use and risk of developing 

HAIs this was similar to previous studies done in Morocco and Benin (22, 46, 90). 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 (INICCE) education, performance feedback, and 

outcome and process surveillance of CLABSI rates significantly improved infection control 

adherence, reducing the CLABSI incidence by 54% (91).   

Sepsis is the third common infection observed in this study which is in line with study done at 

Tanzania, Iran and Pune (25, 38, 42). In contrary to our study blood stream infections were the 

most common infections encountered in study done in Europe (47). This may be due to unlike our 

study their study was conducted in pediatrics wards in which higher risk of BSI is expected.  
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Emergency surgery was one of the determining factors for HAIs in this study. This was also 

supported by study done in Ethiopia in which the infections rate was two times higher compared 

to that of elective surgery (32, 92). 

Shorter hospital stay puts patients at less risk of developing HAIs as compared to those who stayed 

for longer period our study was supported by study done in Ethiopia and India (31, 86) . This is 

also supported by study done at Morocco and Nigeria the longer the hospital stay the higher the 

risk a patient to develop infections (22, 37).    

Among the 81 patients which developed HAIs 54(66.7%) were inappropriately treated according 

to IDSA guideline. This was higher than study done by Chelo et-al. (59, 60). This may be due to 

their study was done on specific illness which is on patients with BSI unlike our study that was 

done in all HAIs. Similarly this finding was higher than study done in USA on severe sepsis or 

septic shock associated with gram-negative bacteremia (58).  

The result from this study was lower than study done in Sokuluk territory hospital, central Asian, 

in which 73.3% of patients were inappropriately treated. In our study wrong choice of antibiotics 

followed by longer duration of antibiotic use was observed which is in line with this study (63). 

Similarly study done in Indonesia showed higher inappropriate dosage and duration of treatment 

(68). Unlike our study in which UTI was the second most commonly inappropriately treated 

disease, in Brazil all UTI were appropriately treated (67). This discrepancy may be in the study 

setup almost all patients who are diagnosed with benign prosthetic hyperplasia (BPH) were getting 

antibiotics due to fear of infection. So it is difficult to give the right medication without knowing 

the susceptibility profile of the pathogen.   

This finding was also higher than studies done in North America and Europe. This difference may 

be due to difference in patients and there is accessibility of first line medications in developed 

countries (62). Our result was also higher than study done at Copenhagen City and County areas 

and the North Denmark Region (59). This is because it was done on patients who had bacteremia 

only and 22% of patient’s status of treatment was not recorded.   
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Highest inappropriate management of HAIs were seen in the department of pediatrics in our study. 

This was in contrary with study done at Jerusalem were patients admitted in the department of 

pediatrics were appropriately managed as compared to other wards (69). This may be due to the 

availability of more effective first line medications with better safety profile. 
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7. Limitation of the study  

Variables related to health professionals, antiseptics used for patient preparation, methods used for 

equipment sterilization and type of anaesthesia used were not included due to resource shortage. 

We were unable investigate the relationship between the adequacy or inadequacy of treatments 

and clinical outcomes. Comparison with other studies were difficult due to difference in hospital 

environment and settings. 
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8. Conclusion and recommendations 

8.1. Conclusion 

It was observed that the prevalence of HAI was high in this hospital. Surgical site infections and 

pneumonia were the most common types of HAIs followed by urinary tract infection. Also the 

percentage of inappropriate management was relatively high.  With the limitation in the 

development of new generations of antibiotics, restrictive and appropriate use of antibiotics is 

needed to ensure the availability of an effective treatment of microbial infections.  

8.2. Recommendation  

         Based on the current finding, the following recommendations are suggested  

 Annual point-prevalence surveys should be introduced so that results will be presented for 

the units and the administration of the hospital. 

 Limiting the indication and duration of invasive devices and change indwelling catheters 

after four days. Change intravascular cannulas after five days.  

 Develop local antibiogram programs and promote rational use of antibiotics using 

guidelines.  

 Adoption of an international standard and locally conformable guidelines of antibiotic use 

can help correct such problems. 

 Pharmacists have a remarkable role in rational use of drugs by dissemination of drug 

information to guide patients and physicians so it is better to involve clinical pharmacists 

in all the wards.  
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  Addis Ababa University 

School of graduate studies 

Department of pharmacology and clinical pharmacy 

Study on the assessment of the management of hospital-acquired infectionsin selected wards of 

Zewditu memorial hospital. 

Informed consent  

Hello my name is _________________ I am working as a data collector for Miss segen G/meskel 

from Addis Ababa University, College of Health Sciences, School of Pharmacy, Department of 

Pharmacology and Clinical pharmacy, Post graduate program. The purpose of this study is to 

assess the prevalence management of hospital-acquired infectionsin selected wards of Zewditu 

memorial hospital. Those infections will expose patients to prolonged hospitalization, increased 

morbidity and mortality. This study may provide information for better control of infections so 

might benefit you and the society in general through implementing standard procedure to minimize 

infections. Your participation in this research is entirely voluntary. It is your choice whether to 

participate or not, all the services you receive at this clinic will continue and nothing will change. 

And your information will be anonymous. I am kindly inviting you to be part of the research. The 

research will continue till your discharge period. Also you have a full right to withdraw at any time 

of the data collection period. If you have any concern you can contact  any time through my 

address.  

o Yes                

o  No    Skip to the next person  

Sign ______________________     Date____________________ 

 Address of PI 

Segen G/meskel 

Email: segengm@gmail.com 

Phone: 251-914031220 

mailto:segengm@gmail.com
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  Annexes   

Annex 1 

Data collection tool 

Table 1 Socio-demographic and clinical characteristics of the study participants 

 Patient card NO______Sex: 1. Male   2. Female Age (years)_______ Departme___________ 

Ward _____________  Admission date__________          Discharge date_________  

Reason for admission __________ Previous medical admission                1.Yes    2. No 

If yes to the above question, how long was the patient admitted? _____________ 

Outcome:  Discharge__________           Death_________________  

Table 2. Risk factors for hospital-acquired infections. Instruction put × in the provided space  

    

No Variables Yes No Duration 

1 Peripheral intravenous line inserted    

2 Urinary catheter inserted                                          

3 Nasogastric Tube inserted    

4 Use of proton pump inhibitors       

5 Use of Mechanical ventilator    

7 Lumbar puncture    

8 Empiric antibiotic administration other than prophylaxis 

(specify) 

   

9 Chronic illness(Asthma,HTN,DM,IHD) specify    

10 Use of steroids     

11 Preoperative prophylaxis(specify)     

12 If yes, for how long does it continued postoperative?     

13 Surgery  

               

Elective surgery    

Emergency surgery(Day, Night)    

14 Preoperative hospital stay   

15 Type of procedure (specify)   

16 Duration of procedure   

17 Others  

Table 3. Type of infections due to hospital-acquired infections 

No Variables Yes No 

1 Pneumonia   

2 Urinary tract infection   

3 Surgical site infections    

4 Diarrhea   

5 Bone and joint infection (specify)  



  

52 

 

6 Blood stream infection(Sepsis, 

Meningitis)  
 

7 Others specify_______________  

Table 4. Common hospital organisms and their antibiotic susceptibility pattern  
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sensitivity  
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Table 5. Pattern of antibiotic usage for treating hospital-acquired infections 

 

DX  

Medicatio

n PX(full  

regimen) 

1. 

2. 

3. 

4. 

Change of 

Medicatio

n (Full 

regimen) 

After culture Yes (Specify) 

No 

Other 

reasons(specify)  
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Annex 2  

Key informant interview on management of hospital-acquired infections for Physicians. 

First of all, thank you for agreeing to participate on this interview. My name is Segen G/meskel. I 

will be talking with you today regarding the management of hospital-acquired infections. The main 

purpose of this interview will be to learn more about the professionals’ existing experience and 

practice in the wards of Zewditu memorial hospital. The confidentiality regarding the following 

interview will be strictly maintained. At any time during our interview, please feel free to let me 

know if you have any questions or we can stop the interview at any time for any reason.  The 

interview will take about 30minutes.   

Back ground information   

1. Can you tell me your current educational level? 

2. How do you manage hospital-acquired infections? Do you follow a specific guideline? If 

yes, please 

specify?_________________________________________________________________

________________________________________________________________________

_______________________________________________________________________ 

3. Will you prefer using standard treatment guideline of Ethiopia as a reference? If no why 

not?____________________________________________________________________

________________________________________________________________________

____________________________________________________________________ 

4. How did you choose medications to your 

patients?________________________________________________________________

________________________________________________________________________

_______________________________________________________________________ 

5. What are the possible reasons for inadequacy of 

treatment?_______________________________________________________________

________________________________________________________________________

____________________________________________________________________ 

6. Why did not you send culture and sensitivity to all 

patients?________________________________________________________________

________________________________________________________________________

_______________________________________________________________________ 
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7. What is the reason most of culture results did not show any growth? 

________________________________________________________________________

________________________________________________________________________

____________________________________________________________________ 

8. Would you depend on results of culture & sensitivity  testing for prescription of 

antimicrobials?___________________________________________________________

________________________________________________________________________

________________________________________________________________________ 

9. Why are you giving prophylaxis for most of the 

procedures?______________________________________________________________

________________________________________________________________________

________________________________________________________________________ 

10. Any other points you wish to communicate regarding hospital-acquired infections and its 

management?____________________________________________________________

________________________________________________________________________

_____________________________________________________________________ 

  Annex 3 

              Key informant interview for laboratory technicians  

1. What can you say about the quality of microbiology laboratory? 

________________________________________________________________________

______________________________________________________________ 

2. Why is most culture & sensitivity tests end up with negative result? 

________________________________________________________________________

__________________________________________________________________ 

3. Who will take the bacteriology test result after it is done? 

________________________________________________________________________

__________________________________________________________________ 

4. On average, how long does it take for C&S result to come back (in day)? 

________________________________________________________________________

___________________________________________________________________  
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Thank you very much for you time and willingness to answer these question. 


