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Abstract

*okkkokk,

Background: The tourniquet should be placed above the venipuncture site, thus promoting venous distension. Given
its characteristics and use in clinical practice, tourniquets can be a source of microbial contamination. However, the results

of scientific studies on this topic are scattered in the literature.

Objective: To map the available evidence on the microbial contamination of tourniquets used in peripheral venipuncture,
as well as identify health professionals’ practices in handling these devices.

Review method: Methodology proposed by the Joanna Briggs Institute. A scoping review protocol was established, which
is appropriate to each database/repository, with the purpose of identifying relevant studies that meet the criteria outlined.
Two independent reviewers will assess all articles for relevance, as well as perform data extraction and synthesis.
Presentation and interpretation of results: The mapping of the potential for contamination of tourniquets and profes-
sionals’ practices will contribute to the dissemination of the available evidence.

Conclusion: This scoping review is expected to contribute to the critical analysis of the clinical practices in this area, given

their potential impact on the safety of care delivery.
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Resumo

Contexto: Na selegio de um acesso venoso, preconiza-se a
utilizagio de um garrote acima do local de pungio, potencia-
lizando a distensao venosa. Dadas as caracteristicas e préticas
na utilizagdo clinica, o garrote pode representar uma fonte
de disseminagio de microrganismos. Todavia, os resultados
dos estudos cientificos neste 4mbito encontram-se dispersos
na literatura.

Objetivos: Mapear a evidéncia disponivel sobre a contami-
nagio microbioldgica de garrotes utilizados na puncio ve-
nosa periférica, identificando préticas na sua manipulacio.
Método de revisao: Metodologia proposta pelo joanna
Briggs Institute. Foi definido um protocolo de scoping review,
adequado a cada base/repositério para identificar estudos
relevantes a incluir que respondam aos critérios delineados.
A andlise de relevancia dos artigos, a extragio e sintese dos
dados serd desenvolvida por dois revisores independentes.
Apresentagio e interpretagio dos resultados: O mapea-
mento do potencial de contaminacio do garrote e praticas
dos profissionais contribuird para a disseminagio da evidén-
cia disponivel.

Conclusao: Espera-se que a scoping review contribua para
a andlise critica de prticas neste ambito, dado o potencial
impacte na seguranca dos cuidados prestados.

Palavras-chave: garrote; contaminagio de equipamen-
tos; cateterismo periférico; pratica profissional

#*Ph.D., Adjunct Professor, Nursing School of Coimbra, 3046-851, Coimbra, Portugal [anabela@esenfc.
pt]. Contribution to the article: literature search, data collection, data analysis and discussion, and arti-
cle writing. Address for correspondence: Rua do Brasil, n.” 391, 3030-175, Coimbra, Portugal

##Ph.D,, Nursing, Adjunct Professor, Nursing School of Coimbra, 3046-851, Coimbra, Portugal [jgraveto@
esenfc. p[] Cun[nl)uuun to the article: literarure search, data collection, data analysis and discussion, and
article w

##PhD,, ‘\huublulug,n, Assistant Professor, College of Health Technology of Coimbra, 3046-854, Coim-
bra, Portugal [nadia.osorio@estescoimbra.pt]. Contribution to the article: data analysis and discussion
ticle writing.

***MSc., Nursing, Research Grant-Holder, Health Sci
Cmmbm 501( 851, Coimbra, Ponugal [paulo
collection, data analysis and di
aboratory Biomediical Scien
Nursing, Nursing School of Coimbra, 30

es Research Unit: Nursing, Nursing School of
pt]. Contribution to the article: literature
ind article writing,

carch Grant-Holder, Health Sciences Research Unit:
1, Coimbra, Portugal [vaniasoliveira(@ fe.pt]. Contri-

bution to the article: literature search, data collection, data analysis and dis , and article writing.
*MSc., Nursing, Guest Lecturer, Cardiology Unit A, Coimbra Hospital and University Center,
3000075, Coimbra, Portugal [fgama@esenfc.pt]. Contribution to the article: data analysis and dis-

and article writing.
h.D., Nursing, Adjunct Professor, Nursing School of Coimbra, 3046-851, Coimbra, Portugal
[parreira@esenfe.pt]. Contribution to the article: data analysis and discussion and article writing.

Revista de Enfermagem Referéncia

Resumen

Contexto: En la seleccién de un acceso venoso, se reco-
mienda la utilizacién de un garrote por encima del lugar
de puncidn, lo que potencia la distensién venosa. Dadas
las caracteristicas y précticas en la utilizacién clinica, el
garrote puede representar una fuente de propagacion de
microorganismos. No obstante, los resultados obteni-
dos en los estudios cientificos de este dmbito se encuen-
tran dispersos en la literatura.

Objetivos: Mapear las pruebas disponibles sobre la con-
taminacién microbioldgica de los garrotes utilizados en
la puncién venosa periférica, e identificar las pricticas
en su manipulacién.

Método de revisién: Metodologia propuesta por el
Joanna Briggs Institute. Se definié un protocolo de sco-
ping review adecuado para cada base o repositorio con
el fin de identificar e incluir estudios relevantes que res-
pondan a los criterios definidos. El andlisis de relevancia
de los articulos, asi como la extraccién y la sintesis de
los datos lo desarrollarén dos revisores independientes.
Presentacion e interpretacién de los resultados: El
mapeo del potencial de contaminacién del garrote y las
practicas de los profesionales contribuird a la disemina-
cién de las pruebas disponibles.

Conclusidn: Se espera que la scoping review contribuya al
andlisis critico de las practicas en este dmbito, dado el po-
tencial impacto en la seguridad de los cuidados prestados.

Palabras clave: garrote; contaminacién de equipos; ca-
teterismo periférico; practica profesional
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Introduction

Peripheral venipuncture for obtaining ve-
nous access or collecting blood is one of the
most common invasive procedures in clinical
settings (Marsh, Webster, Mihala, & Rick-
ard, 2017; Rickard et al., 2012; Wallis et al.,
2014). In order to interrupt venous blood
flow in the distal area of the limb to be can-
nulated and, consequently, promote venous
distension, tourniquets should be in place no
longer than 60 seconds (Gorski et al., 2016).
For this purpose, the tourniquet should be
applied 5 to 10 centimeters above the punc-
ture site (Veiga et al., 2011).

With regard to the clinical equipment used
during care delivery, the Portuguese Direc-
torate-General of Health (Direcao-Geral da
Satde, 2013) highlighted the infection con-
trol precautions for each clinical procedure
and the associated risks. In several healthcare
units, clinical equipment is still inconsistently
and sometimes inadequately managed, which,
together with economic constraints, leads to
the increasingly inappropriate reuse of ma-
terials (e.g., tourniquets) and a non-compli-
ance with specific guidelines (World Health
Organization, 2016). However, recent studies
point to a large gap between nurses’ knowl-
edge and practices in this domain (Aftab, Zia,
Zahid, Raheem, & Beg, 2015).

Tourniquets used in peripheral venipuncture
can be a source of microbial dissemination
when inadequately decontaminated; hence,
health organizations should ensure that they
are disinfected between uses following the
manufacturer’s instructions (Costa, 2017;
World Health Organization, 2010). The lat-
est guidelines recommend that tourniquets
should be single-patient use (Gorski et al.,
2016) and manufactured using a material
with a low risk for microbial contamination,
thus discouraging the use of fabric tourni-
quets (World Health Organization, 2010;
Royal College of Nursing, 2016).

A preliminary search conducted in the JBI
Database of Systematic Reviews and Imple-
mentation Reports, the Cochrane Database
of Systematic Reviews, CINAHL (via EB-
SCO), and MEDLINE (via PubMed) found
no literature reviews (published or underway)
on this topic. Therefore, the authors decid-
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ed to conduct a scoping review, based on the
methodology proposed by the Joanna Briggs
Institute for Scoping Reviews (Peters et al.,
2017), with the purpose of mapping the avail-
able evidence on the microbial contamination
of tourniquets during peripheral venipuncture,
while identifying health professionals’ practic-
es during this procedure. More specifically, this
review aims to answer the following questions:
What is the most common microbial contami-
nation found in tourniquets used in peripheral
venipuncture (based on contamination rate,
counts of microorganisms, their status as spe-
cies or subspecies, and their resistance profiles)?
What are the characteristics of the tourniquets
used in peripheral venipuncture (material
and design)? What are the health profession-
als’ practices related to handling these devices
(hand hygiene, glove use, tourniquet disinfec-
tion, sharing tourniquet with other profession-
als, storage and transport conditions)?

Systematic review method

A scoping review was chosen because its main
purpose is to map the evidence available on
a given research focus and identify gaps as a
preliminary effort to justify the development
of a systematic literature review (Peters et al.,
2017). In addition, it can be an information
tool to assist health professionals in deci-
sion-making and clinical practice.

Search strategy and study identification

The scoping review will use the participants,
concept, and context strategy (PCC). With
regard to participants, the review will include
studies which only include health professionals
with the appropriate skills to perform periph-
eral venipuncture (nurses, physicians, phlebot-
omists, etc.). As regards the concept, it will in-
clude studies focused on the potential microbial
contamination of tourniquets during peripheral
venipuncture and professionals’ practices related
to handling these devices. Microbial contam-
ination is defined as the soiling of inanimate
objects with potentially infectious microor-
ganisms (World Health Organization, 2016).
As regards the context, all clinical settings and
geographical regions will be included. With
regard to study design, this review will consid-
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er experimental and epidemiological designs,
including randomized controlled studies, qua-
si-experimental studies, before-and-after stud-
ies, and case studies. In addition, it will also
consider literature reviews, observational stud-
ies, cross-sectional and longitudinal descriptive
designs, dissertations, and gray literature. Oth-
er texts will also be considered such as opinion
documents and reports.

In relation to the search strategy and study iden-
tification, the following online databases will be
searched: JBI Database of Systematic Reviews
and Implementation Reports, CINAHL Com-
plete (via EBSCO), MEDLINE (via PubMed),
SciELO, Scopus, and Cochrane Central Regis-
ter of Controlled Trials. The search for unpub-
lished studies will be performed in the Scientific
Open Access Repository of Portugal, Banco de
Teses CAPES, and OpenGrey.

Initial keywords and search expressions to be
used will be: “tourniquet”, “contamination”,
“colonisation”, “colonization”, “infection”,
<« . . » « *’) « . » <« . *’,
microorganism”, “bacter*”, “viral”, “virus*”,
“fung*”, “yeast”, and “pathogen*”.
The search strategy will consider studies pub-
lished until November 2017 in Portuguese,
Spanish, French, and English.

Data extraction

Data will be extracted by two independent re-
viewers, using the extraction tool which was
developed by the researchers in line with the
review objective and questions (Figure 1). Dur-
ing the data extraction process, this instrument
can be revised and changed depending on the
researchers’ needs.

Review title

protoool

Review questions

or subspecies, and their resistance profiles)?

and design)?

transport conditions)?

Inclusion criteria (PCC):

- Population

- Concept

- Conmtext

Authors:

Potential for contamination of tourniguets during peripheral venipuncture: 3 scoping review

-What is the most common microbial contamination found in tourniguets wsed in peripheral
venipuncture (bazed on comtamination rate, counts of microorganisms, their status as species
-What are the characteristics of the tourniguets used in peripheral venipuncture (material

-What are the health professionzls’ practices related to handling these devices [hand
giene, glove use, tourniguet disinfection, sharing with other professionals, storage and

Studies which only intlude health professionals with the appropriate skils to perform
peripheral venipuncture procedures (nurses, physicans, phlebotomists, tc.)

Studies forused onthe potential microbial contamination of tourniquets used in peripheral
venipuncture procedures and health professionals’ practices in handling these devices

&l clinical zettings and geographical regions.

Extraction of details and study characteristics

‘ear of Publication:

country of origin:

Study objectives:

Clinical zetting:

number of tourniguets analyzed:

source of the tourniguets:

Number of health professionaks invohed:

Relevant concepts for the review guestion:

Figure 1. Data extraction tool.
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Extracted data will provide specific details
about the population, study designs, and rel-
evant outcomes for the research question and
specific objectives. The authors of the studies
will be contacted to clarify any doubts or re-
quest further information during this process.
Any disagreements that may arise between
the reviewers will be resolved through discus-
sion, or with a third reviewer.

Data synthesis

Data will be presented in narrative form, using
tables, in line with the objective and focus of
the scoping review. This process will be achieved
through consensus between two reviewers. Any
disagreement will be resolved with a third reviewer.
In the review question “What is the most com-
mon microbial contamination found in tourni-
quets used in peripheral venipuncture?”, the tables
and charts can include data indicated in Figure 2.

Number of
tourniquets

Laboratory

Sl method

Microbial
contamination
rate

Isolated
species and
subspecies

Reported
resistance

()

Figure 2. Data synthesis grid for the first review question.

In the review question “What are the charac-
teristics of the tourniquets used in peripheral

venipuncture?”, the tables and charts can in-
clude data indicated in Figure 3.

Tourniquet

d Reuse
material

Study

Presence of
organic matter

Existence of other
clinical equipment
used as ()
tourniquets

Figure 3. Data synthesis grid for the second review question.

In the review question “What are the health
professionals’ practices related to handling these

devices?”, the tables and charts can include data

indicated in Figure 4.

Reuse Tourniquet
Professionals’ between Tourniquet sharing
iy hand hygiene Cllovee e procedures disinfection among ()

and patients

professionals

Figure 4. Data synthesis grid for the third review question.
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Presentation and interpretation
of results

The mapping of the potential for tourniquet
contamination, as well as the description of
the tourniquets’ characteristics and the health
professionals’ practices in handling them, will
contribute to the dissemination of the availa-
ble evidence on this topic.

Conclusion

The analysis of specific domains related to
the use of tourniquets during peripheral ven-
ipuncture, which are intrinsically associated
with health professionals’ practices, is essen-
tial to ensure quality care, enhance patient
and professionals’ safety, and reduce the costs
associated with this procedure. As contribu-
tions to clinical practice, the mapping of the
available evidence on the potential for con-
tamination of these devices is expected to in-
form the analysis of the current practices in
this area, as well as to promote the redesign
of these practices and the implementation of
quality assurance systems in health institu-
tions. In addition, as a research implication,
this scoping review is expected to be a pre-
liminary exercise to justify the formulation
of specific questions and the development
of systematic reviews on the effectiveness of
some practices in reducing the potential for
contamination of tourniquets during periph-
eral venipuncture.
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