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ABSTRACT
Background Peripheral intravenous catheters are widely used worldwide. Intravenous catheterisation is one of the most 
common medical procedures in hospitals. Despite their widespread use, peripheral intravenous catheters exhibit concerning 
failure rates. Peripheral intravenous catheter dressing and securement devices can be protected against factors that cause the 
development of peripheral intravenous catheter failures.

Aim The primary objective is to review the evidence of effectiveness and safety of peripheral intravenous catheter dressings 
and securement devices in terms of post-insertion peripheral intravenous catheter failures; dislodgement, occlusion, 
extravasation, infiltration, phlebitis, and catheter-related bloodstream infection in hospitalised adult and paediatric patients. 
The secondary objective is peripheral intravenous catheter dwell time. 

Inclusion criteria This review included randomised controlled trials or cluster randomised trials. Cross-over trials are 
considered for inclusion where data from the initial treatment period was available. 

Methods The study performed methodical searches in the following electronic databases: CENTRAL, CINAHL, Ovid EMBASE, 
and Ovid MEDLINE from 1959 to 2024. The review will use standard methodological procedures expected by Cochrane. 
Methodological quality will be appraised using the revised version of the Cochrane risk of bias tool for randomised trials 
(RoB2). A fixed effect models meta-analysis will be conducted where appropriate. The Grading of Recommendations 
Assessment, Development and Evaluation (GRADE) tool will be used to determine confidence levels of findings from the 
studies.
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The evidence of effectiveness and safety of peripheral 
intravenous catheter dressings and securement devices: 
a systematic review and meta-analysis protocol

Systematic review

KEY MESSAGES
•	 This systematic review protocol aims to investigate 

the evidence of effectiveness and safety of peripheral 
intravenous catheter (PIVC) dressings and securement 
devices in terms of post-insertion PIVC failures or 
unplanned removal of PIVC before completion of therapy.

•	 The review is centered on assessing critical clinical 
outcomes related to PIVC usage, specifically post-
insertion PIVC failures or unplanned removal of PIVC 
before completion of therapy for any causes such 
as dislodgement, occlusion, infiltration, extravasation, 
phlebitis or catheter-related bloodstream infection (CRBSI).
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INTRODUCTION
A peripheral intravenous catheter (PIVC) is a thin, flexible tube 
that is inserted in a vein for blood sampling or the delivery 
of intravenous fluids and medications.1 PIVC is one of the 
most common medical procedures performed in hospital 
environments. Almost 2 billion PIVCs are employed annually 
worldwide, and of this figure, 1.8 million PIVCs are used in 
paediatric patients.2,3 Approximately, 200 million PIVCs are 
used annually in the United States of America, and nearly 30 
million in Australia.1,4 A cross-sectional study conducted in 
both low- and high-income countries reported that 40,620 
PIVCs in 38,161 patients were used in 406 hospitals between 
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2014 and 2015 (Asia, Africa, Australia/New Zealand, Europe, 
the Middle East, North America, South America, and the South 
Pacific).2

The PIVC is usually inserted into the lower part of the arm and 
the back of the hand or foot. The insertion site is considered a 
wound, which needs to be appropriately dressed to prevent 
the development of PIVC failures, such as dislodgement, 
occlusion, infiltration, phlebitis, and PIVC-associated infections 
or catheter-related bloodstream infection (CRBSI), and ensure 
the device remains securely within the vein during the 
therapy.1,5

Despite their widespread use, PIVCs exhibit a concerning 
failure rate ranging from 21% to 69% in both high- and low-
income countries, such as Australia, Japan, and Spain.1,6,7 The 
reported prevalence of dislodgement is in 7–10% of adult 
patients in medical-surgical non-ICU settings, and 8.8% of 
paediatric patients.10-12 The incidence rate of occlusion was 
23%.16 The incidence rate of infiltration and extravasation was 
between 7.7% and 17.8% in adult patients.7,18 The incidence 
of phlebitis was 10% to 12% in adult patients, while it was 
5% in paediatric patients.16,18,21 CRBSI is an uncommon, but a 
significant complication. The authors of an observational study 
that performed culture checks on PIVC tips to assess CRBSI 
reported that out of 297 failed PIVCs, 5.8% showed positive 
culture results.6 

The impact of PIVC failure imposes a significant burden on 
patients, their families, and the healthcare system. Treating 
the consequences of PIVC failures can be time-consuming 
for healthcare providers, often requiring the replacement 
of the catheter to allow for continued treatment.13 These 
failures, either individually or in combination, often necessitate 
the premature removal of the catheter before it reaches 
its intended dwell time or the traditionally recommended 
limit. The recommended PIVC dwell time is between 72 to 96 
hours as reflected in several guidelines from China, Sweden, 
Australia, and the United Kingdom (UK).1,13-15 The re-insertion 
efforts and the early removal of PIVC may significantly elevate 
hospital expenses; for example, the average cost for replacing 
a PIVC and providing related care are estimated to be A$22.79 
(US$14.11) per procedure in Australia, and US$13.336 per 
procedure in the USA.6,16,17 Additionally, 37% of patients 
with CRBSI need extended antibiotic treatment, and 14% of 
patients with CRBSI need intensive care unit (ICU) admission 
due to changes in vital signs and multiple organ failures 
resulting from PIVC-related CRBSI.18 And, managing CRBSI is 
projected to incur extra expenses ranging from A$29,500 to 
A$68,983 (US$18,262.68 to US$42714.27) per occurrence in 
Australia and approximately US$45,000 for each episode in the 
USA.13,19 

Improving the efficiency and outcomes of peripheral 
intravenous catheter (PIVC) use can lead to significant cost 
savings and operational benefits in healthcare settings. By 
increasing first-attempt success rates to 96%, extending 
catheter dwell times to 71.4 hours, reducing complications 
through proper dressing and securement, and saving 37,122 
nursing hours annually, a projected annual savings of 
US$2.9 million in PIVC costs was achieved. Additionally, this 
improvement reduced costs per bed by US$3376 across 867 
beds, demonstrating the value of optimised PIVC practices in 
enhancing both patient care and financial performance.5,20

Several guidelines exist to assist in dressing and securing 
the insertion site of the PIVC. PIVC guidelines from Australia, 
South Korea, Ireland, and the UK recommend using sterile 
transparent film dressing for PIVC maintenance.1,21,22 
Furthermore, polyurethane dressings were recommended 
for use by the guidelines in Africa, Asia, New Zealand, Europe, 
the Middle East, and North and South America.24,25 On the 
other hand, the US guideline recommends the use of an 
adhesive securement device (ASD), integrated securement 
device (ISD), subcutaneous anchor securement system (SASS) 
and tissue adhesive (TA).5 The type of dressing used in the US 
is determined by factors such as the type of PIVC, skin turgor 
and integrity, anticipated duration of therapy, history of skin 
injury due to adhesive, and any fluid for infusion.5 There are 
no clear guidelines on types of dressings and securement that 
could be used to reduce PIVC failure rates. In Australia, both 
patient and clinician preferences are considered acceptable 
factors in selecting a PIVC dressing type.23

The WHO draft guideline entitled Global Guidelines 
for Prevention of Bloodstream Infection and Other Infection 
Associated with the use of Intravascular Catheters26 discusses the 
use of non-occlusive versus occlusive dressings at insertion 
and the use of formal sterile dressings versus no specified 
requirements. They also relate the outcomes to PIVC failures.26

A few reviews have focused on analysing which PIVC 
dressing best reduces the incidence of PIVC failures.27,28 
Several reviews, including a 2017 systematic review conducted 
by Marsh et al, have analysed the impact of PIVC dressings 
and securement devices on PIVC failure rates.28 Their 
review included studies conducted in general surgical and 
orthopaedic wards.28 But did not include studies conducted 
in emergency departments or general cancer care settings, 
where PIVCs are commonly used.28 The authors of this 
review reported that transparent dressings reduced catheter 
dislodgement compared to gauze (RR 0.40, CI 0.17-0.92), and 
bordered transparent dressings showed fewer dislodgements 
than securement devices (RR 0.14, CI 0.03-0.63).28 However, 
bordered dressings caused more failures than tape (RR 1.84, 
CI 1.08-3.11).28 Ultimately, Marsh et al found no clear evidence 
favouring one dressing or securing method and could not 
assess CRBSI due to insufficient data reported in the included 
articles.28	

The objective of the planned systematic review is to 
systematically identify, review and synthesise evidence of 
effectiveness and safety of different dressing and securement 
methods for PIVCs in hospitalised adult and paediatric 
patients. Based on our preliminary search in April 2024, 
there have been other RCTs published that have tested the 
effectiveness and safety of PIVC dressings and securements 
against PIVC failures since the last systematic review by 
Marsh et al published in 2017.28 The proposed systematic 
review will also include the following dressing/securement 
devices: tissue adhesive and sutureless devices, which were 
not included in the previous systematic review.28 

METHODS
This protocol is following the guidelines set by PRISMA-P 
statement presented in Table 1.29 This review will use standard 
methodological procedures expected by Cochrane.30 And 
the systematic review methodology will follow the Preferred 
Reporting Items for Systematic Reviews and Meta-Analysis 
(PRISMA) 2020 statement, offering updated guidelines for 
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reporting systematic reviews.31 A meta-analysis will also be 
conducted, if the included studies demonstrate sufficient 
homogeneity, consistently using the same measures 
or outcomes at regular intervals.32 This protocol has been 
registered with PROSPERO (CRD42024547483). 

Eligibility Criteria
The detailed criteria for considering studies in this review, 
including the date of the study, exposure of interest, 
geographic location, language, participants, peer-review, 
reported outcomes, setting, study design, type of publication, 
and type of intervention are provided in Table 2.

Outcome measures

Primary outcome 
The primary outcome of the systematic review is the evidence 
of effectiveness and safety of PIVC dressing and securement 
devices in terms of post-insertion PIVC failures in hospitalised 
adult and paediatric patients. The PIVC failures concept is 
defined as the incidence rate of dislodgement, occlusion, 
infiltration, extravasation, phlebitis, CRBSI or any causes of 
unplanned removal of PIVC before the completion of therapy 
or based on the catheter dwell time standard of 72 to 96 
hours1,5 (Table 3).

Secondary Outcome
The secondary outcome is effectiveness and safety of PIVC 
dressings and securement devices in terms of PIVC dwell time. 
The PIVC dwell time is defined as time the PIVC remains intact 
with the vein until the completion of infusion therapy or based 
on a catheter dwell time standard of 72 to 96 hours.1, 6

Report Characteristic
This systematic review will consider studies published from 
1959 to 2024. The year 1959 was chosen because the first-time 
tissue adhesive was successfully used in a clinical setting as a 
dressing.33

Information Sources
The study will include methodical searches in the following 
electronic databases: The Cochrane Central Register of 
Controlled Trials (CENTRAL), the Cumulative Index of 
Nursing and Allied Health (CINAHL), Ovid EMBASE and Ovid 
MEDLINE. This study will also search for articles included in 
the systematic review conducted by Marsh and associates in 
2017.28 

Search Strategy
The proposed systematic review  will use the population-
intervention-comparison-outcome (PICO) framework to guide 

Table 1. Preferred Reporting Items for Systematic review and Meta-Analysis Protocols (PRISMA-P) 2015 checklist

Section and topic Item Checklist item Protocol page 

Administrative information

Title:

  Identification 1a Identify the report as a protocol of a systematic review 6

  Update 1b If the protocol is for an update of a previous systematic review, identify as such

Registration 2 If registered, provide the name of the registry (such as PROSPERO) and registration 
number

7

Authors:

  Contact 3a Provide name, institutional affiliation, e-mail address of all protocol authors; provide 
physical mailing address of corresponding author

Title page

  Contributions 3b Describe contributions of protocol authors and identify the guarantor of the review Title page

Amendments 4 If the protocol represents an amendment of a previously completed or published 
protocol, identify as such and list changes; otherwise, state plan for documenting 
important protocol amendments

5, 9

Support:

  Sources 5a Indicate sources of financial or other support for the review 16

  Sponsor 5b Provide name for the review funder and/or sponsor 16

 � Role of sponsor or 
funder

5c Describe roles of funder(s), sponsor(s), and/or institution(s), if any, in developing the 
protocol

16

Introduction

Rationale 6 Describe the rationale for the review in the context of what is already known 5

Objectives 7 Provide an explicit statement of the question(s) the review will address with 
reference to participants, interventions, comparators, and outcomes (PICO)

6

Methods

Eligibility criteria 8 Specify the study characteristics (such as PICO, study design, setting, time frame) 
and report characteristics (such as years considered, language, publication status) 
to be used as criteria for eligibility for the review

7
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the search strategy34 (Table 4). We plan to expand  our search 
strategy using the Peer Review of Electronic Search Strategies 
(PRESS) 2015 Guideline Statement, aiming to refine and 
enhance the literature search process.35 

The university librarian will evaluate the search strategy 
developed by the authors for completeness and precision. 
The  Medical Subject Heading (MeSH) terms will be used 
to ensure that different terminologies used by authors are 
well captured.35 MeSH terms and Boolean operators are 
presented in Table 5. A preliminary search of Ovid MEDLINE 
was conducted in April 2024, using the developed search 
strategy (Table 5). 

Study Selection
All studies will be imported into Endnote 20 (https://www.
endnote.com) to remove duplicate citations and then 
imported to Covidence (https://www.covidence.org) for the 
management of the review process. Two review authors will 
independently evaluate the titles and abstracts identified 
through the search process.36 Upon obtaining complete copies 
of studies that show potential relevance, these same two 

authors will separately assess the eligibility of each study, 
adhering to the specified inclusion and exclusion criteria.36 
In cases where any differences of opinion still need to be 
addressed through consensus, the perspective of a third 
review author will be sought.37 The results of the study 
selection process and the reasons for exclusion will be 
presented in the PRISMA flow diagram31 (Figure 1).

Data extraction
Two review authors will independently gather data from all 
the included RCTs using a pre-established data extraction 
template from Cochrane for RCT only then developed by the 
authors.38 An example of extraction templates is provided in 
Table 6. Two review authors will extract data from the first 
three studies to ensure the consistency of data collection.36 
Discrepancies that arise between two review authors will 
be resolved by discussion or consulting with a third review 
author.39 In instances where trials are published as duplicate 
reports (parallel publications), they will be included once 
in the review.40 All relevant trial reports will be utilised to 
maximise the extraction of trial information, ensuring that 
data from the trials are not duplicated within the review.36 

Section and topic Item Checklist item Protocol page 

Information 
sources

9 Describe all intended information sources (such as electronic databases, contact 
with study authors, trial registers or other grey literature sources) with planned 
dates of coverage

9

Search strategy 10 Present draft of search strategy to be used for at least one electronic database, 
including planned limits, such that it could be repeated

10

Study records:

  Data management 11a Describe the mechanism(s) that will be used to manage records and data 
throughout the review

10–15

  Selection process 11b State the process that will be used for selecting studies (such as two independent 
reviewers) through each phase of the review (that is, screening, eligibility and 
inclusion in meta-analysis)

10–15

  Data collection 
process             

11c Describe planned method of extracting data from reports (such as piloting forms, 
done independently, in duplicate), any processes for obtaining and confirming data 
from investigators

10–15

Data items 12 List and define all variables for which data will be sought (such as PICO items, 
funding sources), any pre-planned data assumptions and simplifications

10–15

Outcomes and 
prioritisation

13 List and define all outcomes for which data will be sought, including prioritisation of 
main and additional outcomes, with rationale

8

Risk of bias in 
individual studies

14 Describe anticipated methods for assessing risk of bias of individual studies, 
including whether this will be done at the outcome or study level, or both; state 
how this information will be used in data synthesis

11

Data synthesis 15a Describe criteria under which study data will be quantitatively synthesised 13

15b If data are appropriate for quantitative synthesis, describe planned summary 
measures, methods of handling data and methods of combining data from studies, 
including any planned exploration of consistency (such as I2, Kendall’s τ)

13

15c Describe any proposed additional analyses (such as sensitivity or subgroup 
analyses, meta-regression)

14

15d If quantitative synthesis is not appropriate, describe the type of summary planned 13

Meta-bias(es) 16 Specify any planned assessment of meta-bias(es) (such as publication bias across 
studies, selective reporting within studies)

11–12

Confidence 
in cumulative 
evidence

17 Describe how the strength of the body of evidence will be assessed (such as GRADE) 14–15
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Risk of bias in included studies
Two review authors will assess the included studies for 
risk of bias using the revised Cochrane risk-of-bias tool for 
randomised trials 2 (RoB 2).41 This tool covers five key domains: 

1.	 bias arising from the randomisation process,

2.	  deviations from intended interventions,

3.	  missing outcome data,

4.	  measurement of outcomes, and

5.	  selection of reported results.41 

Each domain includes the relevant questions that guide 
reviewers in making bias judgements.41 Responses to these 
questions lead to classifications of the trial as having a: low risk 
of bias; some concerns; or high risk of bias. The tool provides 
a systematic approach to evaluate trial reliability and helps in 
forming judgments about the trustworthiness of results.41 

In cases where discrepancies arise between the two review 
authors, these issues will be addressed through discussion to 
arrive at a consensus or, when necessary, by consulting a third 
review author.36 The collective evaluation of the risk of bias 
will be visually presented in a figure, which will encapsulate all 
assessments in a tabular format, categorising studies by their 
respective entries.36 

Measures of treatment effect
The risk ratio (RR) and 95% confidence intervals (CI) will 
be used to calculate dichotomous outcomes, such as the 
number of patients or participants who had PIVC failure: 
dislodgement, occlusion, infiltration, phlebitis, and CRBSI. The 
mean difference (MD) along with its 95% CI will be utilised to 
compute continuous outcomes such as PIVC dwell time and 
Visual Phlebitis Score (VIP) Scale. Additionally, when dealing 
with time-to-event data, such as time to develop CRBSI, we 

Criteria Inclusion criteria Exclusion criteria

Date 1959–2024 Study conducted before 1959

Exposure of interest Hospitalised adult and paediatric patients in any medical 
conditions requiring a PIVC for therapy

Geographic location of 
study

Studies conducted across all countries

Language All languages. 

Participants Hospitalised adult and paediatric patients Adult and paediatric patients who do not 
undergo a formal admission processes and 
do not occupy a hospital bed  

Peer review Peer-reviewed publications Publications that were not peer reviewed

Reported outcomes Primary outcome: 

Incidence rate of PIVC failures or a metric for unplanned 
removal of PIVC for any causes such as dislodgement, 
occlusion, infiltration, extravasation, phlebitis, CRBSI 

Secondary outcome: 

PIVC dwell time or time to PIVC completion or time to 
catheter failure (analysed by survival method, such as 
Kaplan-Meier survival curves)

Setting Any hospital settings providing facilities for PIVC insertion 
such as: medical surgical wards, intensive care units, acute 
care, critical care, emergency units

Aged care, nursing home, primary health 
care, home care clinic, community care

Study design Quantitative research studies: randomised controlled 
trials or cluster randomised trials and cross over trials with 
available data from the initial treatment period

Quasi experimental studies, observational 
studies; cross-sectional studies, cohort, case 
study, case report, case series, cross-over 
trials without data from the initial treatment 
period, qualitative research studies

Type of publication Research articles published in peer reviewed journals, 
research reports published in peer reviewed journals, grey 
literature from clinicaltrial.gov which already reported their 
findings

Grey literature, opinions, topical insights, 
editorials, letters to the editor, conference 
proceedings

Type of intervention PIVC dressings and securement devices; tissue adhesive, 
bordered polyurethane, sutureless devices, antimicrobial 
dressings, a new generation of transparent dressing, and 
innovation of PIVC insertion site securement devices made 
of Velcro, soft fabric, and hard case compared with another 
PIVC dressings and securement devices; gauze, non-sterile 
tape, standard transparent film.

Studies that do not analyse the effectiveness 
and safety of PIVC dressings and securement 
devices

Table 2. Eligibility criteria
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plan to analyse this data using hazard ratios. The time-to-event 
data that is incorrectly presented as continuous data will not 
be included in our analysis.

Unit of analysis
Data will be analysed using Review Manager (RevMan), a 
software developed by Cochrane which supports systematic 
reviews by helping manage references, assess risk of bias, 
and analyse result.42 In an ideal scenario, a study would be 
structured with randomisation and analysis at the patient 
level, ensuring that each participant is associated with only 
one device.43 However, we anticipate encountering several 
studies where the reporting involves multiple devices per 
participant. These studies employed randomisation or analysis 
at the device level or possibly both while adjusting for 
clustering. In such instances, we plan to initiate contact with 
the study authors to obtain patient-level data or results data 

and results related explicitly to one device per participant.44 
Failing that, we may secure device-level data. Subsequently, 
we will employ multilevel regression techniques to compute 
the adjusted effect.44 We will combine the adjusted results 
in the meta-analysis with those from patient-level trials 
(using the generic inverse method), and conduct sensitivity 
analyses.44 If we are unable to obtain additional data, we will 
exclude the study from the meta-analysis.  

Dealing with missing data
Missing data in each study will be actively identified and the 
respective authors will be contacted to secure the information 
required for the analysis.45 In cases where the data cannot be 
obtained, we will perform an analysis based on the available 
data, employing an available-case approach.44 Additionally, 
we plan to investigate the effects of missing data on the study 
results through a sensitivity analysis.36 

Figure 1. PRISMA flow diagram. 

*Consider, if feasible to do so, reporting the number of records identified from each database or register searched (rather than the total 
number across all databases/registers).
**If automation tools were used, indicate how many records were excluded by a human and how many were excluded by automation 
tools.
Source: Page MJ, et al. BMJ 2021;372:n71. doi: 10.1136/bmj.n71.  CC BY 4.0. 
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Term Definition

Dislodgement PIVC shifting out of the vein either wholly or partially due to inadequate catheter securement to the skin11

Occlusion The inability to administer fluids and medications through a previously functioning PIVC13

Infiltration The unintentional penetration of non-vesicant intravenous fluid into the interstitial compartment, resulting in 
tissue swelling around the catheter site51

Extravasation The accidental introduction of a vesicant solution into nearby tissue, which leads to severe tissue damage, necrosis, 
and potential long-term complications for the patient52

Phlebitis The irritation and inflammation of a vein wall due to the presence of a PIVC.51 Which is identified by symptoms such 
as tenderness, pain, redness, swelling, warmth, palpable cord, or pus at the PIVC insertion site11

CRBSI CRBSI characterised by a positive blood culture from a peripheral vein or there is a bacterial colonisation in IV 
catheter tip or there is clinical indications of infection, the absence of any other evident source for the bloodstream 
infection apart from the IV catheter, and a colonised IV catheter tip culture matching the organism identified in the 
blood53

Table 3. Primary outcomes

Elements Descriptions

Population Adult and paediatric hospitalised patients with PIVC

Interventions PIVC dressings and securement devices; tissue adhesive, bordered polyurethane, sutureless device, 
antimicrobial dressings, a new generation of transparent dressing, and innovation of PIVC insertion site 
securement device that is made of Velcro, soft fabric and hard case

Control PIVC dressings and securement devices; gauze, non-sterile tape, standard transparent film. 

Outcome 1.	� Primary outcome: post-insertion PIVC failures; dislodgement, occlusion, extravasation, infiltration, 
phlebitis, and CRBSI in hospitalised adult and paediatric patients

2.	 Secondary outcome: PIVC dwell time. 

Research questions 1.	� What is the evidence of effectiveness and safety of PIVC dressings and securement devices in terms 
of post-insertion PIVC failures in hospitalised adult and paediatric patients? 

2.	� What is the evidence of effectiveness and safety of PIVC dressings and securement devices in terms 
of PIVC dwell time in hospitalised adult and paediatric patients? 

Table 4. PICO framework and research questions

The following search strategy for Ovid MEDLINE will be used: 

1 exp emergency service, hospital/ or exp hospital units/ or exp hospitals/

2 exp Intensive care units/

3 hospital* or acute care or intensive care unit* or critical care

4 1 or 2 or 3

5 exp catheterisation, peripheral/

6 infusions, intravenous/

7 peripheral intravenous catheter* or peripheral intravenous or intravascular catheter* or intravenous device* or infusion* or 
intravenous catheterisation or peripheral venous catheterisation or PIVC or PVC

8 5 or 6 or 7

9 exp tissue adhesive/ or exp bandages/ or exp chlorexidine/ 

10 exp polyurethanes/

11 exp surgical tape/

12 securement dressing* or securement device* or intravenous protection device or dressing regimen* or peripheral 
intravenous catheter securement or dressing* or fixation device* or occlusive dressing* or tissue adhesive or skin glue 
or bordered polyurethane or sutureless device* or antimicrobial dressing* or transparent dressing* or transparent 
polyurethane film

13 9 or 10 or 11 or 12

14 4 and 8 and 13

Table 5. Search strategy
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The testing of the influence of the following study 
characteristics will be established in advance in sensitivity 
analyses: Adequate versus inadequate concealment of 
allocation, study size (including studies with more or fewer 
than 100 patients), follow-up duration (differentiating 
between less than 72 hours and more than 72 hours), handling 
of missing data, and exploration of best-case and worst-case 
scenarios.44

In the best-case scenario, missing data from the treatment 
group will not indicate PIVC failure, while those from the 
control group will be presumed to signify PIVC failure. 
Conversely, in the worst-case scenario, missing data from the 
treatment group will indicate PIVC failure. In contrast, those 
missing from the control group will be interpreted as not 
indicating PIVC failure. 

Data synthesis
When/if all included studies share sufficient similarity, such 
as the population being studied, intervention being explored 
and comparisons being made, and all included studies use the 
same measures or outcomes consistently and simultaneously 
at regular intervals, a meta-analysis will be conducted.32

Data will be pooled for meta-analysis as a fixed effects 
model. The chi-squared test will be used to assess statistical 
heterogeneity and a cut-off significance level of 0.10 will 
be used. Since statistical tests for heterogeneity lack robust 
power, employing a higher P value than the one typically used 
is advisable.46 The I2 is calculated to measure heterogeneity 
across studies, and heterogeneity is declared at >50%.47 
If substantial heterogeneity (exceeding 50%) is detected, 
potential sources of heterogeneity will be investigated, and a 
random-effects methodology will be applied to the analysis.46 

Subgroup analysis and investigation of heterogeneity 
The following subgroup analyses were pre-specified in our 
protocol:

1.	 Children (under 18 years old) and adults.

2.	� Additional bandaging versus dressing or securement 
device alone.

Summary of findings
The interpretation of the findings from the meta-analysis will 

use forest plots. Typically, a forest plot contains six columns, 
including studies, intervention group, control group, weight, 
outcome of effect measure in numeric format, and outcome of 
measure in graphical presentation.48

The primary findings of this review will be summarised in the 
summary of findings tables. GRADEpro will be used to create 
these tables.42 The tables will provide essential information, 
ensuring a comprehensive description of the studies and 
meta-analysis to support their content.49 This description 
encompasses an evaluation of the certainty of the evidence, 
which includes an assessment of the quality of evidence and 
confidence in the estimates of the intervention effects, as 
well as an amalgamation of the available data on the primary 
outcomes.49

The summary of findings tables will include an overarching 
assessment of the evidence associated with each primary 
outcome, using the Grading of Recommendations Assessment, 
Development and Evaluation (GRADE).49 The GRADE approach 
quantifies the quality of a body of evidence based on the 
degree of confidence that an effect estimates or association 
closely aligns with the specific quantity of interest.50 The 
assessment of evidence quality considers factors, such as 
the risk of bias within the trials (methodological quality), 
the directness of the evidence, heterogeneity, precision of 
effect estimates, and the risk of publication bias.49 Within this 
project’s scope, the summary of findings tables will encompass 
the following outcomes for all comparisons: the proportion of 
PIVC failure and PIVC dwell time.

DISCUSSION
The effectiveness and safety of dressing and securement 
methods for PIVCs are critical components in reducing 
complications and ensuring optimal patient outcomes 
in hospitalised adult and pediatric patients. Despite their 
routine use, PIVCs are associated with high rates of failure and 
complications, such as phlebitis, infiltration, infection, and 
dislodgement, often linked to inadequate securement and 
dressing practices. The objective of the planned systematic 
review is to systematically identify, review and synthesise 
evidence of effectiveness and safety of different dressing 
and securement methods for PIVCs in hospitalised adult and 
paediatric patients.

By systematically reviewing and analysing the current 
literature, this protocol provides a structured approach to 
addressing key gaps in knowledge related to PIVC dressing 
and securement methods. This review will adhere to rigorous 
methodological standards, including the PRISMA-P guidelines, 
to ensure transparency and reproducibility. The meta-analysis, 
if conducted, will allow for quantitative synthesis of data, 
offering robust conclusions where sufficient homogeneity 
exists among the included studies.

The results will be valuable to health planners in developing 
standard operating procedures to secure PIVCs and 
reduce failure rates. Additionally, they will help healthcare 
professionals to better understand how PIVC dressings 
and securement devices influence PIVC failure and dwell 
time. Ultimately, the findings will contribute significantly to 
enhancing PIVC failure prevention strategies and improving 
patients’ outcomes.

Table 6. Data extraction template

Study: 

Methods Study design:

Methods of randomisation:

Concealment of allocation:

Participants Country:

Number:

Age: 

Inclusion criteria: 

Exclusion criteria: 

Interventions

Comparisons

Outcomes

Result
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IMPLICATIONS FOR CLINICAL PRACTICE
•	 Healthcare professionals’ improved understanding of the 

impact of PIVC securement on PIVC failure and dwell time 
will improve the quality of care and subsequently patients’ 
outcomes. 

•	 Findings of the proposed systematic review will equip 
healthcare professionals with the latest evidence on and 
guide their decision of PIVC dressing and securement 
devices selection for hospitalised adult and paediatric 
patients.
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