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ABSTRACT 

Objective: To evaluate the prevailing practices regarding personal protective equipment in operation theaters. 
Study Design: Cross-sectional study. 
Place and Duration of Study: Pakistan Naval Ship Shifa Hospital, Karachi, from May to Jun 2020. 
Methodology: After the approval of the approval of the hospital ethical committee, 300 online forms were send.   
A total of 227 respondents returned the 22 questions survey forms. Data was collected and analyzed using online 
site www.surveyplanet.com. 
Results: A total of 203 forms were included in our final analysis. Most 128 (63.1%) were males with 90 (44.3%) 
common aged between 31-40 years and 168 (82.8%) working in tertiary care hospitals. One hundred and fifty 
eight (77.8%) were routinely managing known Covid cases per-operatively. One hundred and seventy four 
(85.7%) reported that personal protective equipment was being provided by the hospital administration; 55 
(27.1%) have bought part of full protective equipment at their own expense; 72 (35.5%) re-using protective equip-
ment; 167 (82.3%) being provided with N-95 masks and 120 (59.1%) re-using N-95 masks. One hundred and 
twenty one (59.6%) wearing level III protective gear during all surgeries, 192 (94.6%) respondents reported 
maintaining hand hygiene after each patient. Only 65 (32%) taking shower at the hospital at the end of their shift. 
Conclusion: Most of the operation theaters were providing protective equipment to their staff with nearly half re-
using protective gear and N-95 masks. 
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INTRODUCTION 

Pakistan has over 560,000 diagnosed cases    
of COVID-19 with over 12,200 deaths with 2.2% 
fatality rate1. The healthcare workers (HCW) are 
increasing being infected with the virus ranging 
from 15-18%. This can be attributed to inadequate 
use and availability of personal protective equip-
ment (PPE) and diagnostic tests; lack of under-
standing of the disease and psychological stress2. 
International guidelines have been formulated on 
all the aspects of medical facilities including arc-
hitectural and engineering requirement for ward 
and intensive care units (ICU); regulating the 
healthcare workers working in COVID-19 desig-
nated ICU and operation theaters; judicious use 
of personal protective equipment (PPE) and res-
pirators. During the COVID-19 pandemic, acute 

shortage of PPE is also been experienced by 
healthcare providers globally. Various societies 
have updated their guidelines for PPE use in the 
perioperative period3,4. Various strategies can be 
employed to mitigate this shortages. Firstly, the 
government and non-government welfare orga-
nization can increase the manufacturing of var-
ious components of PPE including gown, masks, 
goggles, face-shields and N-95 mask and respira-
tors in Pakistan. Secondly, judicious use of PPE 
has been advocated. Thirdly, extended use and 
re-use of PPE and N-95 can be done under strict 
conditions5,6. 

Fever (98.6%), fatigue (69.6%), dry cough 
and diarrhea are the more common presenting 
complaints with 81% patients having mild dis-
ease7. However, asymptomatic and pre-sympto-
matic patients may be presenting to OT for non-
COVID related surgeries. The asymptomatic pati-
ents as well as OT staff may be a source of noso-
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comial spread of the disease. Most hospitals 
across Pakistan have COVID-19 dedicated OT 
working separately. However, level III PPE are 
recommended inside all operation theaters as OT 
are considered to be at high risk of transmission 
of this airborne virus; with aerosol generating 
procedures like oxygen therapy, intubations and 
extubation; being performed regularly in OT8,9. 

The hospitals world-over experienced an 
acute shortage of PPE in the initial phase of the 
pandemic due to surge in demand and limited 
supply of PPE. This had made the healthcare 
workers un-easy and apprehensive about their 
own and other patients’ safety. However, over 
time, the supply has improved with judicious 
provision of PPE to all hospital staff. The purpose 
of this study was to evaluate the present day 
practices regarding the PPE in OT across Pakistan 
to help formulate a regional policy regarding this.  

METHODOLOGY 

After the approval of the hospital ethical 
committee (ERC/2020/ANS/19), this cross-sec-
tional study was conducted at Department of 
Anesthesiology, PNS Shifa Karachi, from May to 
June 2020. WHO sample size calculator was used 
to calculate a sample size of 273, taking 77% us-
age of gown in healthcare workers10. A total of 
300 online questionnaire were forwarded to hea-
lthcare workers working in various operation 
theaters across the Pakistan. The questionnaire 
consisted of 22 self-administered questions which 
were filled by doctors, nursing staff and opera-
tion room assistants. Participants who worked in 
the operation theater and willing to participate 
were included in our study by convenience sam-
pling. The survey questionnaire was generated 
using online software www.surveyplanet.com 
and data was analyzed using SPSS version 20. 
Qualitative data was presented as frequency and 
percentage. Quantitative data was presented as 
mean and standard deviation. 

RESULTS 

A total of 300 participants were sent the 
online porfoma via social media with 227 (75.6%) 
respondents returning their porforma. Ten were 

excluded form study as they were filled by 
respondents who were not working in OT during 
covid pandemic; 15 were excluded as they were 
filled by participants outside of Pakistan and        
2 were filled incompletely. So our final analysis 
was done with 202 responses. The demographic 
profile is shown in table-I. The diagnostic test 
being routinely done in perioperative period at 
various institutes are shown in table-II. 

One hundred and seventy four (85.7%) 

Table-I: Demographic profile of study population. 
Variable n (%)  

Gender 
Male 

Female 
128 (63.1) 

73 (36) 

Age (years) 

<30 
31-40 
41-50 
>51 

71 (35) 
90 (44.3) 
27 (13.3) 
12 (5.9) 

Level of Hospital 
Primary 

Secondary 
Tertiary 

7 (3.4) 
24 (11.8) 
168 (82.8) 

Managing COVID-
19 cases routinely? 

Yes 
No 

158 (77.8) 
41 (20.2) 

Table-II: Test performed in perioperative period. 

Variable n (%) 

Is COVID-19 
Polymerase Chain 
Reaction being done 
routinely 
preoperatively in 
elective cases? 

Yes 131 (64.5) 

No 62 (30.5) 

Is COVID-19 
Polymerase Chain 
reaction being done 
routinely 
postoperatively in all 
emergency cases? 

Yes 112 (55.2) 

No 78 (38.4) 

Is High Resolution 
Computed 
Tomographic test 
Chest being done in 
surgical patients? 

Only if 
symptomatic 

62 (30.5) 

Only if high 
suspicion of 
COVID-19 

81 (39.9) 

Only for 
general 

anesthesia 
cases 

5 (2.4) 

All surgical 
cases 

31 (15.2) 

 
 

http://www.surveyplanet.com/
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participants reported that PPE were provided to 
all the HCW working in the operation theaters    
at their institute. Fifty five (27.1%) respondents 
reported that they had to purchase full or part     
of PPE from their own pocket. One hundred and 
twenty seven (62.6%) reported that PPE were 
single use only. The various method of steriliza-
tion/disinfection of PPE is shown in fig-1. 

 One hundred and sixty seven (82.3%) 
reported that N-95 masks are being provided to 

all HCW in OT. One hundred and twenty (59.1%) 
reported re-use of N-95. The methods used        
for sterilization/disinfection of N-95 are shown          
in fig-2. One hundred and twenty one (59.6%) 
reported that level III PPE (gown, gloves, mask, 
goggles and face shield) were being used during 
all surgical cases, irrespective of COVID-19 sta-
tus. The use of level III PPE for various situation 
is shown in fig-3. 

One hundred and ninty two (94.6%) reported 
that they maintained hand hygiene after every 
patient contact. One hundred and sixty two 
(79.8%) HCW washed their hands with soap and 
water for at least 20 second a mean of 13.6 ± 10.3 
times in an eight hour duty shift. 65 (32%) res-
pondents reported that they showered at the hos-
pital at the end of their shift. Sixty seven (33%) 
reported that they had no facility of showering at 
their operation theater at their institutes. 

DISCUSSION 

The main mode of transmission of COVID-19 
virus is airborne with face covering preventing its 
spread by blocking atomization and inhalation of 
virus as well as transmission by blocking contact 
with virus shedding droplets11,12. However, the 
virus may be aerosolized with sneezing and cou-
ghing; oxygen therapy; intubation, open suctio-
ning and extubation13. Similarly, contact transmi-
ssion via fomites has also been described14. This 
exposes the operating room personnel to increa-
sed viral load. In the setting of a low resource 
country like Pakistan with limited testing capabi-
lities along with the possibility of transmission 
from pre-symptomatic carriers; the risk to HCW 
in operating rooms is magnified. A systematic re-
view showed that respirators if worn continuou-
sly during a shift by HCW were effective against 
respiratory transmissible viruses15. 

Pakistan healthcare system has been fighting 
the COVID-19 pandemic for 4 months now. The 
initial shortage of PPE has been met with inc-
reased indigenous production, continued supply 
chain, judicious use of PPE. According to authors’ 
knowledge limited data have been done on prac-
tices regarding PPE during the present pandemic. 

 
Figure- 1: Methods of PPE sterilization  / disinfection. 

 
Figure-2: Method of sterilization of n-95 before use. 

 
Figure-3: Situation of level III used in operation 
theaters. 
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This study has shown that 85.7% and 82.3% of 
HCW in operation theaters across Pakistan were 
being provided with PPE and N-95 (or equiva-
lent) by the hospital administration. About 62.6% 
of PPE being disposable; whereas, 59.1% of N-95 
being reused out of which only 32 (26.6%) N-95 
were being re-used according to CDC guidelines. 

Forrester et al, reported that developing an 
algorithm for working of operation theaters in the 
current pandemic can help improve HCW safe-
ty16. Other studies alsodescribed various methods 
used for improving HCW safety and protection 
against COVID-19 in operating rooms17,18. Lak-
shmi et al. in 2018 reported that in the operating 
rooms at two tertiary care hospitals; a compliance 
of 100% HCW regarding use of gloves, mask, 
apron, gown and hair cover whereas goggles as 
7.3% and shoe covers was 8.3%. Even before the 
pandemic, they reported that 78% of inappropri-
ate use of PPE was related to its non-availabi-
lity19. 

RECOMMENDATION 

We recommend continued improvement in 
supply as well as training of the HCW regarding 
safe use of PPE and N-95 as well as hand hygiene. 

CONCLUSION 

Most of the operation theaters were provi-
ding protective equipment to their staff with nea-
rly half re-using protective gear and N-95 masks. 
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