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Abstract
Background
Reusable phlebotomy tourniquets may become contaminated through repeated use on the skin surfaces of
multiple patients, the hands of healthcare workers, or various surfaces. Noncompliance with the protocol
guidelines for managing tourniquets can contribute to the cross-transmission of microorganisms among
patients. This study was conducted to determine the microbial flora and antimicrobial sensitivity pattern of
reusable phlebotomy tourniquets.

Methodology
Tourniquets were randomly sampled across the different areas of the hospital and were transported to the
microbiology laboratory for isolation, identification, and antibiotic susceptibility testing of microorganisms
using standard microbiological techniques.

Results
The overall bacterial colonization rate of the 50 tourniquets was 80%. The most prevalent isolate on
tourniquets was Coagulase-negative Staphylococcus (9, 22.54%), followed by Micrococcus (6, 15%),
Staphylococcus aureus (5, 12.5%), diphtheroid (5, 12.5%), Acinetobacter (4, 10%) Enterococcus (3, 7.5%),
Pseudomonas (3, 7.5%), Bacillus (3, 7.5%), and Escherichia coli (2, 5%).

Conclusions
Regular surveillance and disinfection of reusable tourniquets in resource-poor settings are recommended to
decrease healthcare infections and the transmission of multidrug-resistant (MDR) strains.

Categories: Epidemiology/Public Health, Infectious Disease, Healthcare Technology
Keywords: hospital acquired infections, microbial flora, multidrug resistance, tourniquet, phlebotomy

Introduction
Hospital-acquired infections (HAIs) and antimicrobial resistance are the major global concerns. HAIs cause
high costs, increased duration of hospital stay, and mortality among patients [1]. The several potential
vectors of transmission of infectious microorganisms include stethoscopes, blood pressure cuffs, pens,
mobiles, and tourniquets [2].

Blood collection via peripheral venous access with tourniquets is one of the most common invasive
procedures in healthcare settings [3]. It is attributed to the high-pressure level of a tourniquet near the
vascular accession site [4].

Reusable phlebotomy tourniquets can become contaminated through repeated use on the skin surfaces of
multiple patients, the hands of healthcare workers, or the surfaces on which they are placed [5].
Noncompliance with the protocol guidelines for managing tourniquets can contribute to the cross-
transmission of microorganisms among patients [6].

Multidrug-resistant (MDR) bacteria are associated with nosocomial infections and are incumbent menace to
public health. The emergence of drug-resistant strains is associated with increased morbidity, mortality,
healthcare costs, and antimicrobial use [7].

The present descriptive observational study assessed and determined the microbial contamination and
antimicrobial sensitivity pattern of reusable phlebotomy tourniquets from the different healthcare areas of
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our tertiary care teaching hospital.

Materials And Methods
This descriptive observational study was conducted at R. L. Jalappa Hospital and Research Centre, Kolar,
Karnataka, India. Institutional Ethical clearance was obtained with IEC No. DMC/KLR/IEC/569/2022-23.

The tourniquet application time for each patient ranged from 40 to 60 seconds. New tourniquets were used
for the study in each ward, with approximately 30 patients included in the analysis. Tourniquets were
randomly sampled across the different areas of the hospital (OPDs/wards/ICUs), as shown in Table 1.

Sl. no. Area No. of tourniquets  

1 Wards 39

2 ICUs 7

3 OPD collection area 2

4 Emergency department 2

 Total 50

TABLE 1: Tourniquets collected from different areas of the hospital.
ICU, intensive care unit; OPD, Outpatient Department

The tourniquets were immediately transported to the Central Diagnostic Laboratory Services microbiology
section. A direct contact culture approach was employed to simulate the potential hazard of the tourniquet
to skin vulnerability as closely as possible. This method was chosen as an alternative to soaking the
tourniquet in any enrichment medium, as it might overstate the bacterial load. The tourniquet region likely
to be in contact with the patient's skin (1 cm from the buckle) was gently pressed longitudinally across the
diameter of a blood agar plate using an aseptic method [8]. The culture plates were incubated aerobically at
37 °C for one to two days. Isolation, identification, and antibiotic sensitivity testing of the organisms were
done by standard microbiological techniques and Clinical Laboratory Standard Institute (CLSI) guidelines
[9].

Identification of the isolates
Identical colonies of the growth were chosen for microscopic and biochemical tests. Gram stain was
employed for the microscopic examination. The biochemical tests carried out included catalase, coagulase,
pyrazinamidase, bile aesculin, oxidase, motility, triple sugar iron, mannitol fermentation, urease, citrate,
and indole tests, as mentioned in Table 2.
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Sl.
no.

Bacteria Gram stain
Colony
morphology

Biochemical test

1
Coagulase-negative
Staphylococcus
(CoNS)

Gram-positive cocci in
clusters

Non-hemolytic
white colonies

Catalase test positive, coagulase test negative

2 Micrococcus
Gram-positive cocci in
tetrads

Cream- to
yellow-colored
colonies

Resistance to Mupirocin, sensitive to Bacitracin

3 Diphtheroid
Gram-positive bacilli
with palisade
arrangement

Non-hemolytic
colonies

Catalase test positive, pyrazinamidase test positive

4
Staphylococcus
aureus

Gram-positive cocci in
clusters

Hemolytic
golden yellow
colonies

Catalase test positive, coagulase test positive

5 Bacillus Gram-positive bacilli
Hemolytic white
colonies

Catalase test positive, motility test positive, penicillin resistance

6 Enterococcus
Gram-positive cocci in
pairs and short chains

Non-hemolytic
gray colonies

Catalase test negative, bile aesculin positive

7 Acinetobacter spp.
Gram-negative
coccobacilli

Non-lactose
fermenters

Catalase test positive, oxidase negative, TSI: inert, citrate positive, urease
negative, indole negative, mannitol negative, motility test negative

8 Pseudomonas spp. Gram-negative bacilli
Non-lactose
fermenters

Catalase test positive, oxidase negative, TSI: inert, citrate positive, urease
negative, indole negative, mannitol negative, motility test positive

9 Escherichia coli Gram-negative bacilli
 Lactose
fermenters

Catalase positive, indole positive, TSI: acidic slant/acidic butt, citrate
negative, urease negative, mannitol positive, motility test positive

TABLE 2: Identification of bacteria.
TSI, triple sugar iron

Antimicrobial sensitivity testing (AST)
AST was performed on Mueller Hinton agar for all bacterial isolates using the modified Kirby Bauer disc
diffusion technique according to the latest CLSI guidelines [10].

Statistical methods
Data were entered into a Microsoft Excel sheet and analyzed using IBM SPSS Statistics for Windows, version
22 (IBM Corp., Armonk, NY) software. The values are expressed in frequency and percentages.

Results
Of the 50 tourniquets collected, 29 (58%) were from wards, 7 (14%) from ICUs, 2 (4%) from the OPD collection
area, and 2 (4%) from the emergency department.

Out of 50 tourniquet samples, 40 (80%) yielded positive growth, of which 23 (57.5%) showed nonpathogenic
opportunistic colonizers and 17 (42.5%) yielded potentially pathogenic bacteria.

Among 40 positive cultures, 31 (77.5%) were Gram-positive bacteria of which coagulase-negative
Staphylococcus (CoNS, 9, 22.5%) was predominant, followed by Micrococcus (6, 15%), Staphylococcus
aureus (5, 12.5%), diphtheroid (5, 12.5%), Enterococcus (3, 7.5%), and Bacillus (3, 7.5%). Among 9 (22.5%)
Gram-negative bacteria, Acinetobacter was predominant (4, 10%) followed by Pseudomonas (3, 7.5%) and
Escherichia coli (2, 5%), as shown in Table 3.
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Sl. no. Microorganisms
Wards (n =
31)

ICUs (n =
7)

OPD collection (n =
2)

Emergency department
(n = 2)

Total

1 CoNS 6 1 1 1
9
(22.5%)

2 Micrococcus 4 1 1 - 6 (15%)

3 Diphtheroid 4 - - 1
5
(12.5%)

4 Staphylococcus aureus 3 2 - -
5
(12.5%)

5 Bacillus 3 - - - 3 (7.5%)

6 Enterococcus 2 1 - - 3 (7.5%)

7 Acinetobacter spp. 2 2 - - 4 (10%)

8 Pseudomonas spp. 2 1 - - 3 (7.5%)

9 Escherichia coli 2 - - - 2 (5%)

Total microbes isolated from tourniquets from different
areas

29 7 2 2 40

TABLE 3: Microbial colonization of tourniquets.
ICUs, intensive care units; OPD, outpatient department, CoNS, coagulase-negative staphylococcus; spp., species  

In our study, 4 (10%) bacteria showed multidrug resistance, i.e., resistance to more than three classes of
antibiotics. Methicillin-resistant Staphylococcus aureus (MRSA) was detected in 2 (5%) strains of S. aureus,
and 2 (5%) of Acinetobacter species were MDR, and all these four MDR strains were isolated from ICU
tourniquets.

Discussion
Our study revealed an overall bacterial colonization rate of 80% (40) from sampled tourniquets. Our findings
are consistent with a study conducted by Ogba et al., which revealed a bacterial colonization rate of 85%
[11].

The study by Kalyani et al. showed a bacterial colonization rate of 100% [12]. In contrast, the study
conducted by Zara et al. reported a bacterial colonization rate of 51.0%, which was lower than our study [13].
Several studies have reported that microbiological contamination in tourniquets varied between 9% and
100% [11-13].

Our study also showed higher contamination of the tourniquets by Gram-positive (31, 77.5%) compared to
Gram-negative (9, 22.5%) types. In our study, Gram-positive bacteria preponderantly comprised CoNS (9,
22.5%) followed by Micrococcus (6, 15%), S. aureus (5, 12.5%), diphtheroid (5, 12.5%), Enterococcus (3,
7.5%), and Bacillus (3, 7.5%). This may be due to the improved endurance of Gram-positive bacteria in
opposition to Gram-negative bacteria [14].

CoNS species (9, 22.5%) were isolated predominantly in our study, which could be attributed to patients'
indigenous flora and their higher capability to survive for prolonged periods in tourniquets. Our
findings, indicating CoNS as the predominant isolates from the tourniquets, align with those of other
investigators. CoNS were highly represented in their studies as well [5,15,16].

In our study, Gram-negative bacilli predominantly comprised Acinetobacter, followed by Pseudomonas and
Escherichia coli. A study by Donna et al. also reported Acinetobacter as the predominant bacteria among the
Gram-negative type [17]. In contrast to our findings, other studies have reported Enterobacteriaceae as
predominant among Gram-negative bacteria [5].

In our study, out of 40 (80%) positive bacterial growth, 23 (57.5%) of the bacterial isolates appeared to be of
low pathogenicity and almost consistent with normal skin flora and 7 (17.5%) were environmental isolates.

In our study, 4 (10%) bacteria showed multidrug resistance. MRSA was detected in two (5%) strains of S.
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aureus. Several studies have also reported tourniquets contaminated with MRSA [18,19]. MRSA infections
pose a serious health concern due to the limited therapeutic options available and the challenges associated
with eradicating them from hospital settings [20]. All three Enterococci isolated from our study were
sensitive to vancomycin.

In our study of Gram-negative bacilli colonization, 2 (5%) of Acinetobacter species also exhibited multidrug
resistance. Acinetobacter can survive for longer duration on environmental surfaces if they are improperly
cleaned [21].

Cross-infection with Acinetobacter baumannii in hospital settings has led to nosocomial outbreaks
associated with high mortality [22]. Pinto et al. also reported colonization by MDR Gram-negative organisms
with transmissible β-lactamase enzymes [23].

Different studies demonstrate that extremely portable medical gadgets are related to higher contamination
rates, frequently coupled with bacterial isolates that are MDR strains. The tourniquets can act as a potential
reservoir, and there may be a risk of transmitting potential pathogens. As their place of use is adjacent to
the blood drawing site, some microorganisms existing there can be accountable for any bloodstream
infections [24].

Infection prevention and control practices are emphasized in all hospital areas, including hand hygiene and
decontamination between procedures. The lack of disinfection between each patient contact may be
attributed to factors such as work pressure, a lethargic attitude, negligence, and the challenges associated
with disinfecting elastic fabric tourniquets [25].

To prevent the cross-transmission of microorganisms, tourniquets should be manufactured using materials
with a lower risk of bacterial contamination. The present guidelines advocate the use of single-patient
tourniquets, and in the case of low-resource settings, it is mandatory to disinfect tourniquets between each
patient contact [26,27,28].

The limitations of this study include the relatively small sample size, and the colony-forming units of the
isolates were not determined.

Conclusions
Reusable phlebotomy tourniquets are used repeatedly on multiple patients and can serve as potential
sources of cross-infection between patients due to the presence of pathogenic bacteria. To prevent cross-
infection among patients, it is advisable to use a single-use disposable tourniquet.

The tourniquet used in our study may act as a source for the contagion of bacteria, posing a potential threat
to the safety and quality of patient care services.

Regular surveillance and disinfection of reusable tourniquets in resource-poor settings are recommended in
Infection Control programs to decrease healthcare infections and transmission of MDR strains. Hand
hygiene is an essential, cost-effective measure that, if practiced regularly, can reduce the transmission of
microorganisms.

Additional Information
Author Contributions
All authors have reviewed the final version to be published and agreed to be accountable for all aspects of the
work.

Concept and design:  Arvind Natarajan, Subhashish Das, Nikhil Chaudhary

Acquisition, analysis, or interpretation of data:  Arvind Natarajan, Subhashish Das, Nikhil Chaudhary

Drafting of the manuscript:  Arvind Natarajan, Nikhil Chaudhary

Critical review of the manuscript for important intellectual content:  Arvind Natarajan, Subhashish
Das

Supervision:  Arvind Natarajan, Subhashish Das

Disclosures
Human subjects: Consent was obtained or waived by all participants in this study. Sri Devaraj Urs Medical
College Institutional Ethics Committee issued approval IEC No. DMC/KLR/IEC/569/2022-23. The

2023 Natarajan et al. Cureus 15(11): e49328. DOI 10.7759/cureus.49328 5 of 6

javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)


Institutional Ethics Committee of Sri Devaraj Urs Medical College, Tamaka, Kolar, has examined and
unanimously approved the study entitled Microbial Profile of Tourniquets Used in Phlebotomy at a Rural
Tertiary Care Teaching Hospital being investigated by Dr. Arvind Natarajan, Dr. Subhashish Das, and Dr.
Nikhil in the Department of Microbiology and Pathology. The Ethics Committee grants permission to start
the study and publish. Animal subjects: All authors have confirmed that this study did not involve animal
subjects or tissue. Conflicts of interest: In compliance with the ICMJE uniform disclosure form, all authors
declare the following: Payment/services info: All authors have declared that no financial support was
received from any organization for the submitted work. Financial relationships: All authors have declared
that they have no financial relationships at present or within the previous three years with any
organizations that might have an interest in the submitted work. Other relationships: All authors have
declared that there are no other relationships or activities that could appear to have influenced the
submitted work.

References
1. Monegro AF, Muppidi V, Regunath H: Hospital-Acquired Infections. StatPearls, Treasure Island, FL; 2023.
2. Brennan SA, Walls RJ, Smyth E, Al Mulla T, O'Byrne JM: Tourniquets and exsanguinators: a potential source

of infection in the orthopedic operating theater?. Acta Orthop. 2009, 80:251-5. 10.3109/17453670902930016
3. WHO Best Practices for Injections and Related Procedures Toolkit. Geneva: World Health Organization;

Best Practice in Phlebotomy and Blood Collection. (2010). Accessed: November 17, 2023:
https://www.ncbi.nlm.nih.gov/books/NBK138496/.

4. Lee C, Porter KM, Hodgetts TJ: Tourniquet use in the civilian prehospital setting . Emerg Med J. 2007,
24:584-7. 10.1136/emj.2007.046359

5. Oliveira AS, Oliveira V, Costa P: Tourniquets used in peripheral venipuncture as a potential vehicle for
transmission of microorganisms: scoping review. Infectio. 2020, 24:92-7. 10.22354/in.v24i2.839

6. Mehmood Z, Mubeen SM, Afzal MS, Hussain Z: Potential risk of cross-infection by tourniquets: a need for
effective control practices in Pakistan. Int J Prev Med. 2014, 5:1119-24.

7. van Duin D, Paterson DL: Multidrug-resistant bacteria in the community: trends and lessons learned . Infect
Dis Clin North Am. 2016, 30:377-90. 10.1016/j.idc.2016.02.004

8. Schauer CK, Hammer DA: Quantifying patient bacterial exposure risk from reusable phlebotomy tourniquets
in a New Zealand secondary level hospital. J Infect Prev. 2015, 16:262-5. 10.1177/1757177415600242

9. Retty AF, Daniel FS, Aice SW: Bailey and Scotts of Diagnostic Microbiology. Press, Houston, TX; 2017.
10. CLSI: Performance Standards for Antimicrobial Susceptibility Testing. CLSI Supplement M100 . CLSI,

Wayne, PA; 2021.
11. Ogba OM, Selekeowei T, Otu-Bassey I: Infection transmission potential of reusable phlebotomy tourniquet

in selected health facilities in Calabar, Nigeria. Eur J Pharm Med Res. 2016, 3:96-100.
12. Kalyani CS, Koripella RL, Valli SN: Isolation of potentially pathogenic bacteria from reusable venesection

tourniquets in a tertiary care hospital.  Int J Curr Microbiol App Sci . 2016, 5:153-7.
13. Zara M, Syed MM, Muhammad SA, Zainab H: Potential risk of cross-infection by tourniquets: a need for

effective practices in Pakistan. Int J Prev Med. 2012, 5:1119-24.
14. Kalyani R, Arvind N, Kumar NS, Reddy MM, Dinesh K: Bacterial colonization of intensive care unit

environment and healthcare workers in a tertiary care hospital in Kolar region, India. J Pure Appl Microbiol.
2021, 15:402-9.

15. Kane L, Krischock L, Lucas C: Phlebotomy tourniquets- vectors for bacterial pathogens . Arch Disease
Childhood. 2011, 96:47-8.

16. Batista KC, Tipple AF, Leão-Vasconcelos LS, Ribeiro EL, Prado MA: Contamination of tourniquets for
peripheral intravenous puncture. Acta Paul Enferm. 2015, 28:426-32.

17. Donna M, Kevin J, David L: Acinetobacter baumannii and MRSA contamination on reusable phlebotomy
tourniquets. Clin Lab Sci. 2010, 23:151-6.

18. Wilson AP, Hayman S, Cepeda JA, Singer M, Bellingan G: Screening for MRSA and GISA in the intensive care
unit. J Hosp Infect. 2006, 64:85-6. 10.1016/j.jhin.2006.05.003

19. Franklin GF, Bal AM, McKenzie H: Phlebotomy tourniquets and MRSA. J Hosp Infect. 2006, 65:173-5.
10.1016/j.jhin.2006.11.002

20. Siddiqui AH, Koirala J: Methicillin Resistant Staphylococcus Aureus . StatPearls, Treasure Island, FL; 2022.
21. Jawad A, Seifert H, Snelling AM, Heritage J, Hawkey PM: Survival of Acinetobacter baumannii on dry

surfaces: comparison of outbreak and sporadic isolates. J Clin Microbiol. 1998, 36:1938-41.
10.1128/JCM.36.7.1938-1941.1998

22. Almasaudi SB: Acinetobacter spp. as nosocomial pathogens: epidemiology and resistance features . Saudi J
Biol Sci. 2018, 25:586-96. 10.1016/j.sjbs.2016.02.009

23. Pinto AN, Phan T, Sala G, Cheong EY, Siarakas S, Gottlieb T: Reusable venesection tourniquets: a potential
source of hospital transmission of multiresistant organisms. Med J Aust. 2011, 195:276-9.
10.5694/mja11.10333

24. Batista KC, Tipple AF, Leão-Vasconcelos LS, Ribeiro EL, Prado MA: Contamination of tourniquets for
peripheral intravenous puncture. Acta Paul Enferm. 2015, 28:426-32.

25. Mathur P: Hand hygiene: back to the basics of infection control. Indian J Med Res. 2011, 134:611-20.
10.4103/0971-5916.90985

26. World Health Organization (ed): Decontamination and reprocessing of medical devices for health-care
facilities. 2016, 1-120.

27. Royal College of Nursing (ed): Standards for infusion therapy . 2016, 1-113.
28. Rourke C, Bates C, Read RC: Poor hospital infection control practice in venepuncture and use of

tourniquets. J Hosp Infect. 2001, 49:59-61. 10.1053/jhin.2001.1038

2023 Natarajan et al. Cureus 15(11): e49328. DOI 10.7759/cureus.49328 6 of 6

https://www.ncbi.nlm.nih.gov/books/NBK441857/
https://dx.doi.org/10.3109/17453670902930016
https://dx.doi.org/10.3109/17453670902930016
https://www.ncbi.nlm.nih.gov/books/NBK138496/
https://www.ncbi.nlm.nih.gov/books/NBK138496/
https://dx.doi.org/10.1136/emj.2007.046359
https://dx.doi.org/10.1136/emj.2007.046359
https://dx.doi.org/10.22354/in.v24i2.839
https://dx.doi.org/10.22354/in.v24i2.839
https://scholar.google.com/scholar?q=intitle:Potential risk of cross-infection by tourniquets%3A a need for effective control practices in Pakistan
https://dx.doi.org/10.1016/j.idc.2016.02.004
https://dx.doi.org/10.1016/j.idc.2016.02.004
https://dx.doi.org/10.1177/1757177415600242
https://dx.doi.org/10.1177/1757177415600242
https://scholar.google.com/scholar?q=intitle:Bailey and Scotts of Diagnostic Microbiology
https://scholar.google.com/scholar?q=intitle:Performance Standards for Antimicrobial Susceptibility Testing. CLSI Supplement M100
https://scholar.google.com/scholar?q=intitle:Infection transmission potential of reusable phlebotomy tourniquet in selected health facilities in Calabar%2C Nigeria
https://scholar.google.com/scholar?q=intitle:Isolation of potentially pathogenic bacteria from reusable venesection tourniquets in a tertiary care hospital
https://scholar.google.com/scholar?q=intitle:Potential risk of cross-infection by tourniquets%3A a need for effective practices in Pakistan
https://scholar.google.com/scholar?q=intitle:Bacterial colonization of intensive care unit environment and healthcare workers in a tertiary care hospital in Kolar region%2C India
https://scholar.google.com/scholar?q=intitle:Phlebotomy tourniquets- vectors for bacterial pathogens
https://scholar.google.com/scholar?q=intitle:Contamination of tourniquets for peripheral intravenous puncture
https://scholar.google.com/scholar?q=intitle:Acinetobacter baumannii and MRSA contamination on reusable phlebotomy tourniquets
https://dx.doi.org/10.1016/j.jhin.2006.05.003
https://dx.doi.org/10.1016/j.jhin.2006.05.003
https://dx.doi.org/10.1016/j.jhin.2006.11.002
https://dx.doi.org/10.1016/j.jhin.2006.11.002
https://www.ncbi.nlm.nih.gov/books/NBK482221/
https://dx.doi.org/10.1128/JCM.36.7.1938-1941.1998
https://dx.doi.org/10.1128/JCM.36.7.1938-1941.1998
https://dx.doi.org/10.1016/j.sjbs.2016.02.009
https://dx.doi.org/10.1016/j.sjbs.2016.02.009
https://dx.doi.org/10.5694/mja11.10333
https://dx.doi.org/10.5694/mja11.10333
https://scholar.google.com/scholar?q=intitle:Contamination of tourniquets for peripheral intravenous puncture
https://dx.doi.org/10.4103/0971-5916.90985
https://dx.doi.org/10.4103/0971-5916.90985
https://scholar.google.com/scholar?q=intitle:Decontamination and reprocessing of medical devices for health-care facilities
https://scholar.google.com/scholar?q=intitle:Standards for infusion therapy
https://dx.doi.org/10.1053/jhin.2001.1038
https://dx.doi.org/10.1053/jhin.2001.1038

	Microbial Profile of Tourniquets Used in Phlebotomy at a Rural Tertiary Care Teaching Hospital
	Abstract
	Background
	Methodology
	Results
	Conclusions

	Introduction
	Materials And Methods
	TABLE 1: Tourniquets collected from different areas of the hospital.
	Identification of the isolates
	TABLE 2: Identification of bacteria.

	Antimicrobial sensitivity testing (AST)
	Statistical methods

	Results
	TABLE 3: Microbial colonization of tourniquets.

	Discussion
	Conclusions
	Additional Information
	Author Contributions
	Disclosures

	References


