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Difficult IntraVenous Access (DIVA)
Characterised by: Limited suitable veins

Evident in: Half of hospitalised patients; one-third of ED 
presentations

Defined by: So many ways…

van Loon et al. The Modified A-DIVA Scale as a Predictive Tool for Prospective Identification of Adult Patients at Risk of DIVA: A Multicenter Validation Study. J Clin Med 2019.

Carr et al JHM 2017
Scoping RV of 13 DIVA tools, rules and 
algorithms
Vein characteristics most common:
• Number/Quality/Size/Location/ 

Visibility/Palpability
Risks:
• Chronic disease (Diabetes OR 2.1, SCD 

OR 3.5, IVDU OR 2.4)
• Obesity or emaciated
• Smaller gauge OR 6.4
• History of DIVA
Success:
• Visible veins OR 0.79-5.05
• ↑ procedural volume OR 4.4
• Certification
• Predicted success OR 1.06



Consumer survey (Cooke PLoS One 2018)

Consumer experience of DIVA

• 1st time success 44-58% inpatients, 77%-86% ED
• 25% had multiple inserters
• Some patients 10 attempts
• 28% had procedure abandoned or a CVAD inserted

Kleidon et al, JPCH 2019
Farrell et al, Canc Nurs Prac 2017

Marsh et al, JHM 2018
Rippey EMA 2016

Marsh et al, Trials 2018
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Ultrasound: Maximising first attempt success

(Van Loon et al. Brit J Anaesth 2018) 



Workforce issues 





Trial registration ACTRN12621001497897

Phase 3. Clinical trial





Public, university affiliated paediatric hospital Public, university affiliated adult hospitals x 2



Participants

Eligible clusters:

Emergency departments, inpatient wards, or day procedure units where >10 PIVCs/week are 
typically inserted. 

* We excluded operating theatres, radiology, rehabilitation, or psychiatric units. Clinician 
emergencies where IO access was used were also excluded. 

Included PIVC: Any patient (DIVA or non-DIVA) of any age requiring a PIVC

Sample size: Target 1680 observations

20 PIVC insertions per ward, per two-month step was expected, plus a further 20 PIVC insertion 
during each of the sustainability phases



Outcomes



DART3

Intervention 

1. Vein assessment tool 

2. Escalation pathway +/- USG

3. Implementation strategies, including

- Education on the use of the DIVA tool and escalation pathway

- Training in ultrasound guided PIVC insertion

- Support for trained staff (nurses and doctors) to become 

competent ultrasound guided PIVC inserters.

co-designed



DIVA classification

Classified as non-DIVA, potential 
DIVA or DIVA by site DIVA 
assessment tool

• N.B. In baseline, vein assessment 
was by the inserter. 

Schults JA, Kleidon TM, Gibson V, Ware RS, Monteagle E, Paterson R, et al. Improving peripheral venous cannula insertion in children: a mixed 
methods study to develop the DIVA key. BMC Health Serv Res. 2022;22(1):220.



Implementation strategies
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Results



Demographics

Characteristics Baseline

Frequency (%) or Median 

(IQR)

N=673

Implementation

Frequency (%) or Median 

(IQR)

N=685

3-mo sustainability

Frequency (%) or Median 

(IQR)

N=237

6-mo sustainability

Frequency (%) or Median 

(IQR)

N=235

DIVA tool outcome

Potential DIVA 285 (43%) 300 (44%) 120 (51%) 89 (38%)

Definite DIVA 192 (28%) 162 (24%) 51 (21%) 76 (32%)

Non-DIVA 196 (29%) 223 (32%) 66 (28%) 70 (30%)

Sex

Male 386 (53%) 388 (57%) 141 (56%) 145 (59%)

Age in years

Children (<18 yrs) 2 (0.2 to 8) 2 (0.3 to 11) 1 (0.3 to 7) 3 (0.2 to 10)

Adults (>18 yrs) 64 (47 to 76) 65 (51 to 75) 64.6 (48 to 75) 67.2 (51 to 76)

Participant Demographics



Primary outcome: First attempt insertion success

Baseline Implementation Sustainability

First attempt success among 
DEFINITE DIVA patients

80/192 (42%) 89/162 (55%) 67/127 (53%)

First attempt success among 
POTENTIAL DIVA patients

161/284 (57%) 182/300 (61%) 131/209 (63%)

First attempt success among 
ALL DIVA patients

241/476 (51%) 271/462 (59%)
198/336 (59%)

1.5 (1.1 to 2.2) 1

Predictability of study phase on study outcomes (adjusted for trial step)
Effect estimate (95% CI), 1Odds ratio

First attempt success among 
all patients

434/707 (61%) 452/692 (65%) 318/487 (65%)
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Proportion of first attempt insertion success

All DIVA All patients



Ultrasound adoption
Baseline Implementation Sustainability

First attempt among DEFINITE DIVA patients 69/158 (44%) 80/138 (58%)
53/82 (65%)

3.4 (1.9 to 6.8)

First attempt among POTENTIAL DIVA 
patients

71/227 (31%) 62/259 (24%) 35/151 (23%)

First attempt among ALL DIVA patients 140/385 (36%) 142/397 (36%)
88/233 (38%)

1.6 (1.1 to 2.5)

Any attempt among DEFINITE DIVA patients 129/190 (68%) 125/161 (77%)
95/125 (76%)

1.9 (1.1 to 3.6)

Any attempt among POTENTIAL DIVA patients 127/280 (45%) 109/295 (37%) 65/206 (32%)

Any attempt among ALL DIVA patients 256/470 (55%) 234/456 (51%) 160/331 (48%)

Predictability of study phase on study outcomes (adjusted for trial step)
Effect estimate (95% CI), 1Odds ratio



Implementation 
outcomes



Ultrasound adoption first attempt RED DIVA patients



Reach: Ultrasound accreditation
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*Example of conversion to ultrasound guided PIVC insertion competence at one site; Sign off and competency numbers are cumulative



Patient/carer/inserter satisfaction and pain with 
insertion procedure

Baseline Implementation Sustainability

Patient/carer satisfaction with insertion procedure 9.0 (7.0 to 10.0) 9.0 (8.0 to 10.0) 10.0 (8.0 to 10.0)

Patient/carer pain with insertion procedure 3.0 (1.0 to 5.0) 3.0 (1.0 to 5.0) 2.0 (1.0 to 4.0)

Staff satisfaction with insertion procedure 8.0 (6.0 to 10.0) 9.0 (8.0 to 10.0) 9.0 (8.0 to 10.0)

Scale 0 -10  numerical rating
Predictability of study phase on study outcomes (adjusted for trial step)
Effect estimate (95% CI), 2correlation coefficient



Global health-service change is hard

Start with a golden circle and the question: "Why?"



Ultrasound accreditation
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• DART3 project team
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