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ABSTRACT 
Background and Objectives:  Bacterial colonization of Health Care Workers (HCWs) and subsequent 
transmission of infection to patients may lead to serious life-threatening infections both in immun-
ocompromised patients in intensive care units (ICUs) and surgical site infections post surgery. Present 
study was done to measure the carrier rate of Staphylococcus aureus (S.aureus) and methicillin resis-
tant S.aureus (MRSA) in two key areas of the health care setup, the operating theatre (OT) and the 
critical care areas (CCA). 

Methodology:  Two hundred and thirty nasal swabs from HCW were taken from Services Hospital dur-
ing one year; January to December 2017 were analysed in this study. Samples were obtained using ster-
ile cotton swabs moistened with normal saline. S. aureus were identified by colony morphology, Gram 
staining and confirmed by catalase, coagulase and DNase tests. Oxacillin sensitivity was determined by 
Kirby Bauer method using Ox disc (1ug). Chi-square test was applied to compare differences in coloni-
sation between different health care workers in relation to gender and hospital location. 

Results:  Of the 230 nasal samples taken from HCWs 14.3% were positive for S. aureus. Of these 36.3% 
were MRSA positive. Fourteen of the sixty four HCWs sampled in the CCA were found to be carriers of 
S.aureus, of which seven were resistant to methicillin. More than 30 percent of doctors and nurses were 
colonized with S.aureus while the colonisation rates in Operation Theatre Assistants was lower at 12.1%. 
There was no significant difference in carriage rates between males and females. 

Conclusion:  This study found a significant number of health care workers working in operation thea-
tres and critical care areas colonized with S.aureus and MRSA. This is a cause for concern due to 
S.aureus role in causing infections, especially surgical site infections and hospital acquired infections 
amongst patients in OT and CCA. 

Key Words:  Methicillin Resistant S.aureus Infections, Health Care Workers, Colonization, Critical Care 
Area, Operation Theatre. 

 
INTRODUCTION 
Staphylococcus aureus (S.aureus) is a common patho-
gen that is responsible for serious life threatening infe-
ctions both in immunocompromised patients in inten-
sive care units (ICUs) and in surgical patients post 
surgery.1-3 This organism is also part of the normal 
flora of humans, residing in the nasal cavities, axilla, 
umbilical region and perineal region.4 Methicillin re-
sistant S.aureus infections (MRSA) are associated with 
increased morbidity and mortality.5 
 Substantial research data is available on carriers of 
S.aureus and its relationship with hospital-acquired 
infections. Colonisation of S.aureus in patients has 
been clearly linked with an increased rate of surgical 
site infections and other serious hospital acquired infe-
ctions like pneumonia. Multiple studies2,6-9 carried out 

have shown that implementing policies to eradicate 
colonisation in patients have prospectively decreased 
rate of infection. These findings have been well recei-
ved in the medical community and have led to changes 
in medical practices.6 
 Colonisation of health care workers (HCWs) and 
subsequent transmission of infection to patients, how-
ever, has been a lot more controversial.10-12 The colo-
nization of S.aureus and MRSA in HCW reported are 
variable; some studies show it to be between 6.0 and 
17.8 percent.5,13 Others show a significantly higher 
carrier rate of between 40 to 50 percent.14-16 Further-
more, studies on the transmission of bacteria from 
HCW to patients have been scarce and controversial. 
One literature review found that transmission from 
HCW to patient was „likely‟ in 63 of the 68 studies revi-
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ewed17 whilst a separate study done in the UK showed 
a much lower rate, with just 7 cases of transmission in 
a study involving 198 HCWs and 1854 patients.11 It is 
important to note that both of these studies on trans-
mission of bacteria were carried out in high income 
countries.11,17 This is an important field of research 
because of the vital role HCWs play in health care and 
their close proximity to patients. This is especially im-
portant in middle to low income countries with inade-
quate resources to implement infection control pro-
gram.1 
 Present study is designed to contribute to this field 
of study. Its objective is to measure the carrier rate of 
S.aureus and MRSA in two key areas of the health care 
setup, the operating theatre (OT) and the critical care 
area (CCA). We aim to determine the prevalence of 
this important pathogen in these two crucial health 
care settings because of its role in causing infection in 
predisposed patients; those undergoing surgery and 
those who are immunocompromised and admitted in 
CCA. The study was carried out in a busy tertiary care 
hospital in Lahore, the second largest city of Pakistan. 
 
MATERIAL AND METHODS 
Services Hospital is a 1450 bed tertiary care hospital. 
Microbiological surveillance of all OTs and CCA is 
carried out quarterly. In this study, nasal swabs were 
taken from HCWs in OTs and CCA over a two-year 
period, from January 2016 to December 2017. Ethical 
approval was granted by the Institutional Review Boa-
rd of Services Hospital Lahore. 
 Only HCWs who consented to giving specimens 
were included. There was no other exclusion criteria. 
Samples were taken from all OTs including General 
Surgery, Orthopaedics and Gynaecology OTs. Amongst 
CCAs, samples were taken from medical intensive care 
unit (ICU), surgical ICU and paediatric ICU. Nasal 
swabs were obtained using sterile cotton swabs mois-
tened with normal saline. HCW were asked to insert 
and rotate the swab in their anterior nares 3-5 times18.

The swabs were placed in their respective labeled tubes 
and were immediately transported to the microbiology 
laboratory. Inoculation was done on blood agar and 
MacConkey agar plates. Inoculated culture plates were 
incubated for 24 hours in aerobic conditions at 35ºC. 
S.aureus was identified by colony morphology, Gram 
staining and confirmed by catalase, coagulase and 
DNase tests.19 Oxacillin sensitivity was determined by 
Kirby Bauer method using Ox disc (1ug).20,21 All other 
organisms were identified by standard methods, colo-
ny morphology, gram staining, oxidase test, catalase 
test and biochemical tests which included TSI, motility 
test, urease tests and citrate utilization tests. 
 A total of 230 HCWs provided samples that were 
used in this study. The details taken from the partici-
pants were their gender, their field of work and the loc-
ation in which they were working. Statistical analysis 
was carried out where appropriate using the Chi-squ-
are test. The analysis was carried out to find out if the 
difference in carriage between different genders, dif-
ferent categories of HCW and different locations was 
statistically significant or not. 
 
RESULTS 
Table 1 shows the types and frequency of different bac-
terial organisms isolated from the HCWs. The carriage 
rates of coagulase negative staphylococci (CoNS) were 
predictably high at 75.9% and 73.4% of HCWs in the 
OT and CCA respectively. Fifteen specimens revealed 
no growth (NG). 
 Table 2 shows the frequency of carriers with res-
pect to their gender. Amongst males 11.9% were S.au-
reus positive; within these 28.5% tested positive for 
MRSA as well. This is in comparison to female HCWs, 
22.2% of whom had S.aureus, with half of S.aurues be-
ing methicillin resistant (MRSA). This difference bet-
ween males and females was found to be insignificant 
(p = 0.059). 
 This study showed that only 12.1% (n = 20) of 165 
Operation Theatre Assistants (OTAs) were carriers of

 

Table 1: Frequency of different bacterial colonisation in HCWs. 
 

Hospital Location n S.aureus CoNS Enterobacteriacea NG 

Operation Theatre 166 19 126 09 12 

Critical Care Area   64 14   47 00 03 

Total in both areas 230 33 173 09 15 

S.aureus (Figure 1) in comparison 
with doctors (n = 13) and nurses 
(n = 52), at 30.7% and 33.3% respe-
ctively. The statistical analysis done 
compared the doctors and nurses as 
one distinct category with the OTAs 
as another category This was done 
to see if there was a significant dif-
ference in nasal carriage between

 

Table 2: Frequency of S.aureus carriage according 
to gender. 

 

Gender n S.aures  MRSA Positive 

Male 176 21 (11.9%) 6 (3.4%) 

Female   54 12 (22.2%) 6 (11.1%) 

the two. The nurses and doctors were combined into a 
single category as they have a similar patient contact 
profile and infection control protocol. The p value 
obtained was significant at 0.005. 
 Figure 2 highlighted a difference in carriage rate of 
both S.aureus and MRSA in CCA and OT, with higher 
prevalence in the CCA. Carriage of S. aureus in critical 
care area was 21.9% out of these MRSA were 50%. The 
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Fig. 1:  Percentage of S.aureus carriage according to Work Designation. 

 

 
 

Fig. 2:  Percentage carriage of S.aureus and MRSA in CCA and OT. 

 
p value for frequency of S.aureus between the two hos-
pital units was 0.043, and for that of MRSA was 0.015, 
both clinically significant. 
 

DISCUSSION 
S.aureus and MRSA may be transmitted from healthy

carriers working in CCA and OT to patients under their 
care and lead to higher morbidity and mortality.12,22 In 
present study the rate of S. aureus carriage in HCW 
was found to be 14.3% which is lower than other stud-
ies carried out in tertiary hospitals in Lahore,14 Rawal-
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pindi23 and Multan.8 A very high carriage rate of 34.8% 
has been reported from a tertiary care hospital in nei-
ghbouring India.4 While lower rates  have been repor-
ted in a study carried out in Madagascar on 863 HCWs 
with a reported S.aureus carriage rate of 10.5%13 
 The percentage of HCWs positive for CoNS (Table 
1) obtained is comparable to a study carried out on 468 
HCWs in a tertiary care hospital Rawalpindi24 but sli-
ghtly higher than those found in 380 HCW in Lahore 
General Hospital, a tertiary care hospital in Lahore.14 
An interesting observation was the isolation of entero-
bacteriacea in 9 nasal swabs taken from OTAs. As no 
enterobacteriacea were found in the nasal swabs of 
doctors and nurses, it could be due to poor hygiene; in 
many of these cases enterobacteriacea were also isola-
ted from the OTA‟s hands (unpublished data). Most 
other studies did not report any Gram-negative bac-
teria isolated from nasal swabs.8,14 One study carried 
out in a hospital in Rawalpindi23 did report Gram neg-
ative bacteria from seven samples which included Kle-
bsiella spp. and Pseudomonas spp. In another study 
carried out in a teaching hospital in Peshawar, a high 
percentage (12%) of Gram-negative bacteria were iso-
lated from the nose.25 
 In our study isolates of S. aureus and MRSA were 
higher in females than males (Table 2). Although after 
application of the Chi square test this difference was 
not found to be significant. This is in contrast to the 
findings of Kupfer that concluded males are more 
likely to be MRSA carriers especially in ICU settings.26 
It is thought higher BMI and adipose tissue predispo-
ses the male gender to become S. aureus carriers whi-
lst the higher free testosterone level was the likely 
predisposing factor in females.27 Studies carried out in 
Madagascar and India also reveal a higher carrier rate 
in females similar to our study, but no predisposing 
factors have been researched.13,16 
 The carriage of S. aureus in nurses and doctors 
was found to be very high (Figure 1) but low in OTAs. 
This finding is significant as nurses and doctors are 
more likely to transmit infection to patients.21 Simi-
larly in a study done in another tertiary care hospital of 
Lahore 30.5% of nurses and 27.2% of doctors were car-
riers of S.aurues.14 Similar results have been reported 
in HCWs of teaching hospitals in Saudi Arabia and 
India.4,21 
 The isolation of S.aureus and MRSA from CCA 
and OTs is shown in Figure 2. As mentioned in the ear-
lier section, nasal carriage was significantly high in the 
CCA. Similar rates of S. aureus and MRSA were seen 
in an ICU setting in Lahore General hospital.14 Some 
studies have found that using oxacillin discs leads to 
an increase in false positive resistant cases.8,20 This 
could explain the high proportion of MRSA carriers in 
this study. Although it is significant to note that the 
study in Lahore General Hospital was carried out using 
surrogate cefoxitin disc for oxacillin sensitivity.14 Simi-

larly in Nigeria, out of 198 HCW screened 52.5% were 
MRSA carriers.28 In contrast, other studies carried out 
in Rawalpindi, Multan and India show a lower rate of 
MRSA carriers amongst HCWs.8,16,23 It is important to 
screen and treat carriers of MRSA positive bacteria in 
CCA as they are an important source of infection to 
patients due to their close proximity.10 
 A high rate of methicillin resistance was seen in 
S.aureus (26.3%) of 19 S.aureus isolated from the 166 
HCWs screened in OTs. This finding is a cause of con-
cern and further studies should be carried out to deter-
mine the reason for this. 
 The limitations of this study are the use of oxa-
cillin discs which may have resulted in false positive 
MRSA results. Furthermore, the sample size of doctors 
and nurses was small as very few doctors and nurses 
consented for swabs to be taken. This resulted in a 
disproportionately high number of OTAs in the study. 
Another limitation is that only nasal swabs were ana-
lysed in this study rather than a combination of nasal 
and hand swabs as done in some other studies.17 A 
major limitation and one that can hopefully be addres-
sed in future research is studying the effect of decolo-
nisation of HCWs on the control of infection trans-
mitted to patients as done by Barbos MP et al in Italy.2 
 It is concluded that this study found that a signi-
ficant number of health care workers in Operation 
Theatres and Critical Care Areas were colonized with 
S.aureus and MRSA. This is a cause for concern as car-
riers of S.aureus are a source of potential pathogen 
which causes surgical site infection, and serious infe-
ctions like ventilator associated pneumonias in predis-
posed patients. 
 Future studies should be carried out to establish a 
link, if present, between decolonization of HCWs and 
reduction in infection transmission to patients. 
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