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Abstract 
Background: 

Patients in Intensive Care Units (ICUs) are at a higher risk of 

developing Hospital Acquired Infections (HAIs). Therefore, the 
health staff in ICUs should have an adequate knowledge about the 

precautions to be taken to minimize HAIs in ICUs. 

 
Objectives: 

The aim of this research was to assess the prevalence of HAIs and 
their associated factors among the patients treated in ICUs at the 

National Hospital of Sri Lanka (NHSL) and to access the knowledge 
among nursing officers on precautions taken to minimize HAIs. 

 
Methods: 

This descriptive cross-sectional study had two components. For the 
first component, 110 patients being treated for more than 48 hours at 

ICUs at NHSL were recruited by consecutive sampling. A data was 
extracted from hospital records. Descriptive statistics and chi square 

test were used to analyze the data. 
The second component was conducted among 125 nursing officers 

working at ICUs at NHSL who were selected by convenience 
sampling. A self-administered questionnaire was used to assess their 

knowledge regarding precautions taken to minimize HAIs. 
Descriptive statistics were used to describe the knowledge. 

 
Results: 

The prevalence of Ventilator Associated Pneumonia (VAP), hospital 
acquired Urinary Tract Infections (UTIs) and cannula associated 

Blood Stream Infections (BSIs) were 29.3%, 10% and 5.5% 
respectively. The duration of stay (p=0.001), diabetes mellitus 

(p=0.008) and long-term use of antibiotics (p=0.001) were 
significantly associated with VAP while only long-term use of 

antibiotics was significantly associated with hospital acquired UTIs. 
Among the nursing officers 46.4% had scored above 75% for the 

knowledge questionnaire. 

 
Conclusions and recommendations: 

Our studies showed that HAIs are prevalent in the ICUs in NHSL and 
the health care staffs need to improve their knowledge and take 

interventions to minimize these infections. 
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Background 

Hospital acquired infections (HAI) are defined as 

infections those occurring 48 hours of hospital 

admission, 3 days of discharge or 30 days of an 

operation without evidence of incubation at the 

time of admission to a health care setting[1]. HAIs 

can be respiratory tract infections, urinary tract 

infections, surgical site infections, line associated 

infections and bacteremia, hospital acquired 

tuberculosis, antibiotic associated diarrhoea and 

nosocomial viral infections etc. Predisposing 

factors in HAI can be classified according to 

patient factors, hospital environment, and medical 

and surgical factors. HAIs result in excess length 

of stay, morbidity, mortality and loss to the health 

care system[1].  

Patients in the ICU are more susceptible to HAI 

because they are housed in an enclosed 

community and are immunocompromised by the 

stress and metabolic effects of the existing 

disease. Most of them have recently undergone 

anesthetic and surgical procedures and they are in 

need of invasive procedures both of which would 

interrupt their physical barrier mechanisms.    

Standard precautions are the primary strategies in 

preventing transmission of infectious agents 

among patients and health care personnel. These 

precautions have to be carried out by all the health 

care workers specially by nursing officers since 

they are responsible for assisting invasive 

procedures like mechanical ventilation, 

intubation, central venous catheterization, 

tracheostomy, chest tube insertions, feeding tube 

insertions are carried out in the ICUs. So adequate 

knowledge on standard precautions and 

transmission-based precautions are mandatory to 

maintain an infection free ICU setting.  

There are only few local studies conducted 

regarding the prevalence of HAIs in all the ICUs 

in NHSL. According to the study carried out by 

Wanigasuriya (1999) in the ICUs at the NHSL, 

lower respiratory tract infections occurred in 

28.4%, UTIs in 20.0% and infections of 

intravenous cannula sites in 19.2% of patients[2]. 

The aim of this study was to assess the prevalence 

of HAIs and their associated factors among the 

patients being treated at the ICUs at the NHSL 

and the knowledge among nursing officers 

regarding the precautions taken to minimize HAIs 

at ICUs at NHSL. 

 

Methods 

The study was conducted in all the Intensive Care 

Units (ICUs) at National Hospital, Sri Lanka 

(NHSL) from 1st of September 2016 to 1st of 

October 2016. The study had two components. 

For the first component, 110 participants were 

selected from the patients who were being treated 

in the ICUs for more than 48 hours at the time of 

data collection and consecutive sampling was 

carried out. The data extraction form which was 

in English was prepared according to the Center 

for Disease Control and prevention (CDC) 

guidelines[3]. It consisted of 4 parts; general 

information regarding the patient and patient 

factors associated with HAI, common criteria to 

diagnose HAI, specific criteria to diagnose 

Ventilator associated pneumonia, Catheter 

associated UTI, cannula associated blood stream 

infections and other factors associated with HAI. 

The data extraction form was filled up by 

recruiting information from the hospital medical 

record of patients by investigators. 

For the second component, 125 participants were 

selected from the nursing officers working at all 

the functioning ICUs. We used convenience 

sampling technique to sample nurses on a daily 

basis until the sample size was met. After 

obtaining the informed written consent, the self-

administered questionnaires were distributed 

among the nurses to complete and questionnaires 

were collected after 3 days. 

The self-administered questionnaire which was in 

Sinhala, Tamil and English languages was 

prepared for the nursing officers to assess the 

knowledge regarding precautions to minimize 

HAIs with regard to hand hygiene, standard 

precautions, spill management and HAIs (VAP, 

Catheter associated UTI, Cannulae associated 

BSIs). The questionnaire was based on ‘Practical 

guidelines for infection control in health care 

facilities’ published by WHO in 2004[4] and 

another publication on knowledge and attitudes of 

infection prevention and control among health 

care students at University of Namibia [5]. 

Frequency distribution table was plotted to assess 

the prevalence of HAIs in ICUs. The associated 

factors were assessed by using chi square test. 

Factors with a P value of < 0.05 were taken as 

statistically significant. The collected data were 

analyzed using SPSS version 20. 

The level of knowledge among the nursing 

officers on standard precautions was categorized 

depending on the marks obtained as adequate 

(>75%), moderate (50%-74%) and poor (<49%). 

Frequency distribution table was drawn to assess 

the knowledge among nursing officers regarding 

precautions taken to minimize HAIs at ICUs at 

NHSL. The knowledge levels of nursing officers 
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for different components were assessed separately 

according to the scores obtained for each 

component. 

 

Results 

In the first part of study 110 patients being treated 

at ICUs in the NHSL were recruited; majority was 

males. The age ranged from 2 years to 81 years 

with a mean of 46.8 years (SD= 18.9). Table 1 

shows frequencies of Hospital Acquired 

Infections among the them. Significances of 

association between the identified factors and 

Ventilator Associated Pneumonia, hospital 

acquired Urinary Tract Infections and hospital 

acquired blood stream infections are shown in the 

table 2, 3 and 4 respectively. 

 

Table 1. Frequency of Hospital Acquired 

Infections among the patients being treated at 

all the ICUs in the NHSL 

Presence  

of Hospital 

Acquired 

Infections 

No of patients (percentage) 

VAP Hospital 

Acquired 

UTI 

Hospital 

Acquired 

BSI 

Positive 24  
(29.3%) 

11  
(10.0%) 

6  
(5.5%) 

Negative 58  
(70.7%) 

99  
(90.0%) 

104  
(94.5%) 

Total 82  
(100%) 

110  
(100%) 

110 
 (100%) 

*VAP – Ventilator Associated Pneumonia 

UTI – Urinary Tract Infections 

BSI – Blood Stream Infections 

The commonest hospital acquired infection in the 

ICUs at NHSL was VAP. There is a significant 

association between ventilator associated 

pneumonia and the duration of stay (p=0.001), 

diabetes mellitus (p=0.008) and long term use of 

antibiotics (p=0.001). Hospital acquired urinary 

tract infections were significantly associated only 

with the long term use of antibiotics (p=0.006). 

None of the assessed factors were significantly 

associated with hospital acquired blood stream 

infections. 

The knowledge levels of nursing officers on hand 

hygiene, standard precautions, transmission based 

precautions and hospital acquired infections were 

assessed based on the scores obtained for the 

questionnaire. Response rate was 100%. Among 

the nursing officers who participated, 46.4% had 

adequate knowledge, 50% moderate knowledge 
while 3.6% had poor knowledge. Mean score was 

72.5 with a standard deviation of 12.9. 

Table 2.  Factors associated with Ventilator 

Associated Pneumonia 

Associated 

factors 

VAP 

positive 

VAP 

negative 

p 

value 

Age categories    

<35 years 8 
(33.3%) 

16 
(66.7%) 

0.870 

35-64 years 12 
(27.28%) 

32 
(72.72%) 

 

>65 years 4 
(28.57%) 

10 
(71.42%) 

 

Duration of 

stay in the 

ICU 

 
 
 

 
 
 

 
 
 

2-7 days 

 

2 
(9.75%) 

37 
(90.24%) 

0.001 

8-14 days 10 

(43.47%) 

13 

(56.52%) 

 

15-30 days 7 
(58.33%) 

5 
(41.66%) 

 

>30 days 3 
(50%) 

3 
(50.0%) 

 

Diabetes 

mellitus 

   
 

Yes 
 

16 
(44.44%) 

20 
(55.55%) 

0.008 

No 8 
(17.39%) 

38 
(82.6%) 

 

Long term use 

of steroids 

   

Yes 

 

0 
(0.0%) 

1 
(100.0%) 

0.517 

No 24 
(29.62%) 

57 
(70.37%) 

 

On 

chemotherapy 

prior to 

admission 

   

Yes 1 
(50%) 

1 
(50.0%) 

0.514 

No 23 
(28.75%) 

57 
(71.25%) 

 

Long-term 

antibiotics 

   

Yes  10 
(66.67%) 

5 
(33.33%) 

0.001 

No 14 
(20.89%) 

53 
(79.11%) 

 

*VAP – Ventilator Associated Pneumonia 

When considering the knowledge levels regarding 

the hand hygiene, standard precautions, spill 

management and the hospital acquired infections 

separately, the percentages of the correct 

responses were 84.55%, 76.85%, 67.7% and 

79.44% respectively. Hence nursing officers were 
least knowledgeable on the spill management. 
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Table 3. Factors associated with hospital 

acquired Urinary Tract Infections 

Associated 

factors 

UTI 

positive 

UTI 

negative 

p value 

Age 

categories 

<35 years 

 

35-64 years 

 

> 65 years 

 

 

1 

(3.71%) 

7  

(11.30%) 

3 

(15%) 

 

 

27  

(96.29%) 

55  

(88.70%) 

17  

(85.0%) 

 

 

0.376 

Duration of 

stay in the 

ICU 

2-7 days 

 

8-14 days 

 

15-30 days 

 

>30 days 

 

 

 

6 

(8.95%) 

3  

(11.12%) 

2  

(16.67%) 

0 

(0%) 

 

 

 

61  

(91.05%) 

24  

(88.88%) 

10  

(83.33%) 

4  

(100.0%) 

 

 

 

0.764 

Diabetes 

mellitus 

Yes 

 

No 

 

 

4  

(10.82%) 

7 

(9.58%) 

 

 

33  

(89.18%) 

66  

(90.42%) 

 

 

0.84 

Long term 

use of steroids 

Yes 

 

No 

 

 

 

0 

(0%) 

11  

(10.28%) 

 

 

 

3  

(100.0%) 

96  

(89.72%) 

 

 

 

0.558 

On 

chemotherapy 

prior to 

admission 

Yes 

 

No 

 

 

 

 

 

0 

(0%) 

11  

(10.28%) 

 

 

 

 

 

3 

 (100.0%) 

96  

(89.72%) 

 

 

 

 

 

0.558 

Long-term 

antibiotics 

Yes 

 

No 

 

 

5  

(27.77%) 

6 

(6.53%) 

 

 

13  

(72.23%) 

86 

 (93.47%) 

 

 

0.006 

*UTI – Urinary Tract Infections 

 

Discussion 

This study consisted of two components. First 

component assessed the prevalence of Hospital 

Acquired Infections (HAIs) and their associated 

factors among the patients treated at the Intensive 

Care Units (ICUs) in the National Hospital of Sri 

Lanka (NHSL). The other component assessed 

the knowledge among the nursing officers 

regarding the precautions taken to minimize 

hospital acquired infections. 

This was one of the few local studies conducted 

regarding the prevalence of HAIs in ICUs in 

NHSL. According to our study, VAP was the 

most prevalent (29.3%) hospital acquired 

infection in the ICUs. Only 5.5% had hospital 

acquired BSIs. This is compatible with the study 

done by Wanigasuriya (1999) in the ICUs at the 

NHSL, which stated that lower respiratory tract 

infections occurred in 28.4%, UTIs in 20.0% and 

infections of intravenous cannula site in 19.2% of 

patients admitted to ICUs[2].  

 

Table 4. Factors associated with hospital 

acquired blood stream infections 

Associated 

factors 

Blood-

stream 

infections 

positive 

Blood-

stream 

infections 

negative 

p 

value 

Age categories 

<35 years 

 

35-64 years 

 

> 65 years 

 

0 

(0%) 

4 

(6.45%) 

2 

(10%) 

 

28 

(100.0%) 

58 

(93.54%) 

18 

(90.0%) 

 

0.28 

Duration of stay 

in the ICU 

2-7 days 

 

8-14 days 

 

15-30 days 

 

>30 days 

 

 

4 

(5.97%) 

1 

(3.71%) 

1 

(8.33%) 

0 

(0%) 

 

 

63 

(94.02%) 

26 

(96.29%) 

11 

(91.66%) 

4 

(100.0%) 

 

 

0.89 

 

 

Diabetes 

mellitus 

Yes 

 

No 

 

3 

(8.11%) 

3 

(4.11%) 

 

34 

(91.89%) 

70 

(95.89%) 

 

0.38 

Long term use of 

steroids 

Yes 

 

No 

 

 

0 

(0%) 

6 

(5.61%) 

 

 

3 

(100.0%) 

101 

(94.39%) 

 

 

0.67 

On 

chemotherapy 

prior to 

admission 

Yes 

 

No 

 

 

 

0 

(0%) 

6 

(5.61%) 

 

 

 

3 

(100.0%) 

101 

(94.39%) 

 

 

 

0.67 

 

Long-term 

antibiotics 

 

 

 

 

 

 

Yes 

 

2 

(11.12%) 

16 

(88.88%) 

0.24 

No 4 

(4.35%) 

88 

(95.65%) 

 

 
Another study which had been conducted in 2014 

also supports the fact that there is high prevalence 

of VAP in ICUs at NHSL[6]. The European 

prevalence of infection in intensive care (EPIC) 

study which was carried out to assess the 
prevalence of HAIs in Europe stated the most 

frequently reported HAIs in ICUs were VAP 
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followed by hospital acquired UTIs and catheter 

associated BSIs[7]. The INICC (International 

Nosocomial Infection Control Consortium) 

surveillance study from January 2007 – 

December 2012 conducted in 503 ICUs in Latin 

America, Asia, Africa and Europe also showed 

similar results[8]. 

In the study we carried out we observed that 

duration of stay, diabetes mellitus and long-term 

use of antibiotic had significant associations with 

VAP while only long-term use of antibiotics was 

found to be significantly associated with hospital 

acquired UTI. We couldn’t identify any factors 

that were significantly associated with hospital 

acquired blood stream infections. According to an 

observational prospective study conducted in the 

ICUs of a University hospital in Turkey, diabetes 

mellitus, length of stay, use of steroids and 

antibiotics were found as the significant risk 

factors for nosocomial infections and only use of 

antibiotics was found to be the risk factor of 

UTIs[9]. Similarly, a prospective observational 

study conducted among 242 patients in ICUs in a 

public tertiary teaching hospital in India has 

reported that prior anti-microbial use and length 

of ICU stay to be statistically significant 

associated factors with nosocomial 

infections[10]. We did not find a significant 

association between use of steroids and HAIs. 

Lack of patients who were on long term steroids 

in our study population is a possibility. 

As transmission based precautions have to be 

carried out by all the health care workers in the 

hospital specially by nursing officers, it is 

important for them to have satisfactory 

knowledge since they are responsible for assisting 

procedures like catheterization, cultures, lumbar 

punctures, surgeries, cannulation, blood drawing 

and administering injections etc. According to the 

assessment, majority of nursing officers had a 

moderate knowledge (50%). When considering 

the different aspects of knowledge, the knowledge 

on hand hygiene (84.5%) and hospital acquired 

infections (79.4%) were adequate while the 

knowledge regarding the spill management 

needed improvement. Knowledge on hand 

hygiene was high, may be due to regular practice. 

Lack of knowledge on proper spill management 

may lead to an increase in HAIs. 

A research which has been conducted among the 

final year medical & nursing students at the 

University of Sri Jayawardenapura, regarding the 

knowledge, attitudes & practices of hand hygiene 
has also revealed that majority (77%) had 

moderate knowledge[11].  

The limitations in our study were as follows. The 

findings cannot be generalized to other institutes 

as NHSL is a highly specialized institute with 

many facilities. The temporal associations could 

not be elicited for some factors because this was a 

cross sectional study. For the purpose of this study 

we had to depend on the microbiological and 

radiological investigations carried out by the 

hospital. Due to practical limitations we couldn’t 

verify the standards of the investigations. 

 

Conclusions and recommendations 

It can be concluded that the most frequently 

detected hospital acquired infection among 

patients in ICUs in the NHSL was VAP, followed 

by hospital acquired UTI and hospital acquired 

blood stream infections. Length of ICU stay, 

diabetes mellitus and prior antimicrobial therapy 

were found to be significant risk factors 

associated with the acquisition of nosocomial 

infections. 

 

Though adequate levels of knowledge on standard 

precautions was demonstrated, knowledge on 

transmission-based precautions including spill 

management was substandard among the ICU 

nurses. 

 

Academic courses and conferences regarding 

hospital acquired infections should be conducted 

to all health care professionals working at the 

ICUs. Academic posters should be displayed at 

NHSL premises. The infection control unit at 

NHSL should be addressed regarding this issue on 

hospital acquired infections. We also recommend 

to hold training courses for the nursing staffs 

based on successful educational models. Finally, 

further studies to find more associations with 

hospital acquired infections are recommended. 
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