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Abstract
Objective: To assess the face validity and inter-rater reliability of the Comprehensive Difficulty IV Access (C-DIVA) tool for 
identifying difficult vascular access (DIVA) patients and directing care for clinicians without specialized vascular access experience 
(generalists). Methods: A prospective observational study was conducted using nurses experienced in vascular access to internally 
validate the C-DIVA tool. After validation of the tool, scenarios were provided to a vascular access specialist group for inter-rater 
reliability measurement. Results: A survey to assess face validity received responses from 7 nurses in active practice. Using a 1-5 
Likert scale, the tool was rated at 4.43 for usability. Additional assessments by 12 nurses provided 72 independent assessments of 
case scenarios to establish inter-rater reliability. Intra-class correlation coefficient of 49.4% with 55.6% agreement was achieved. 
Conclusion: The C-DIVA tool was validated by a sample of nurses with vascular access experience from different clinical areas. 
The inter-rater reliability of the C-DIVA tool is moderate. The use of the tool should facilitate the identification of DIVA patients by 
generalist providers (those without specialized training or advanced skills in vascular access placement) to facilitate the allocation 
of appropriate clinicians and resources to achieve successful vascular access for patients with difficult access.

Keywords: Difficult IV Access; DIVA; Peripheral Venous 
Catheters; Peripheral vascular access; Patient satisfaction; 
Treatment delays.

Introduction
In the mid-2010’s more attention was given by researchers 

to patients who presented with difficulty in establishing venous 
access. The term DIVA (difficult intravenous access), first 
established by Keyes in the 1990s, defined DIVA as patients 
experiencing multiple intravenous catheter (IV) failed attempts 

[1]. At the same time, leaders in some health systems questioned 
whether DIVA was a significant concern and if there was a need 
to escalate to more skilled clinicians for successful IV insertion. A 
literature review was performed to validate these issues. Several 

papers referenced difficult access patients and nearly all identified 
those considered DIVAs by the number of failed attempts [2-6].

Starting in the 1990s, pediatric nurses recognized a need for 
tools to assist with identifying patients that would benefit from 
escalation when it came to vascular access [2,3,7,8]. Tools were later 
developed for adult patient populations undergoing chemotherapy 
or surgery [9,10]. These tools demonstrated methods to objectively 
assess and escalate patients to decrease failed attempts and gain 
vascular access expeditiously. However, a comprehensive tool for 
application throughout health systems and across the lifespan of 
patients has yet to be published.

Despite advances in research and technology and 
specialization of clinicians in vascular access, patients continue 
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to suffer multiple venipunctures during the insertion of vascular 
access devices. Research studies and literature continue to 
identify patients after multiple attempts rather than via objective 
assessment. The Comprehensive Difficult IV Access Score 
(C-DIVA) was developed to rapidly identify patients with DIVA 
at the point of care and escalate when appropriate to increase 
the likelihood of successful first-time attempt and is usable in all 
patient populations. The tool is simple and easy to apply effectively 
in order to determine which patients are difficult and in need of 
further intervention.

Materials and Method
The C-DIVA tool was developed following a review of van 

Loon’s Adult Difficult IV Access (A-DIVA) tool [10,11]. It was 
determined that the C-DIVA tool might be appropriate for use in 
emergency departments. The C-DIVA tool was integrated into 
use in a community emergency department (ED) and was later 
established as the process for device selection by the department’s 
formal vascular access team [12]. The tool was taught to all ED 
nurses in huddles and displayed in prominent areas around the 
department. The tool consists of four categories that each score 
from 0-2. The categories include visible appearance of the vein, 
palpable sites, history of difficult access and clinical factors.  A 
total score of 0-8 is calculated and used to rank the patient as low, 
medium, or high risk of difficulty. The higher the score, the more 
difficult the patient and the need for escalation. The intention 
was to keep the tool simple enough to be easily remembered and 
calculated without the need of a written form (Figure 1).

The greatest difficulty in using the C-DIVA is the fourth 
scoring category: Clinical Factors. In van Loon’s original 
publication of the A-DIVA score, the fourth category identified 
whether patients were having a scheduled surgery or an emergency 
procedure. It was found that this was a contributor to difficulty 
establishing vascular access and was incorporated into the tool. To 
generalize from that it seems to the authors that various clinical 

factors could function in a similar manner such as identification of 
clinical issues that would indicate need for more urgent care.

The emergency severity index (ESI) is widely used in 
emergency departments across the United States to triage or sort 
patients upon arrival, stratifying patients based on acuity and the 
number of resources needed for care. The ESI scores patients 
between 1-5 with 1 being those with the highest acuity and in 
need of the most resources and immediate care [13]. This would 
seem to correlate to increasing difficulty in a similar manner since 
presumably critical patients would be more likely to be in vascular 
collapse due to their condition and thus correlate to DIVA.

Utilizing ESI requires some ability of the user to recognize 
the clinical factors that would be associated with DIVA.  In the 
ED the ESI and certain clinical conditions would be heavily tied 
to the Clinical Factors score. Stroke, acute coronary syndrome, 
and trauma, for example, would score high in this section.  
However, ESI is not  used outside of the ED, thus to have a truly 
comprehensive tool it cannot simply be tied to the exigencies of a 
particular care area such as ED or OR. This led to us adopting a 
more generalized “Clinical Factors” category by including urgent 
and emergency conditions that would be able to be applicable 
across all clinical areas. In the ICU, the admitting diagnosis and 
condition of the patient would be used to score Clinical Factors. 
While in an outpatient infusion setting the medication type, length 
of treatment, or use of limb restrictions would be considered in 
this section.

To validate the C-DIVA tool, the authors contacted nurses 
with known experience in vascular access to participate in the 
survey. Seven respondents scored the tool on understandability, 
clarity, and usability using a 1-5 Likert scale. Four questions were 
asked including: a) Is the tool easily understandable by generalist 
clinicians? b) Is it unambiguous? c) Do you think the tool is usable 
by generalist clinicians? And d) Do you believe the tool would 
assist a generalist nurse to know when to call a specialist? (Table 
1).
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Question: Easily understandable? Unambiguous? Usable? Assist to improve patient 
care?

3 3 4 4

4 4 4 4

5 5 5 5

4 5 5 3

5 4 5 4

4 4 4 4

5 4 4 5

AVERAGE 4.29 4.14 4.43 4.14

MIN 3 3 4 3

MAX 5 5 5 5

StDev 0.76 0.69 0.53 0.69

Table 1: Recognizing Difficult IV Access.

The respondents were in agreement that the tool is 
understandable (85.71%) and unambiguous (82.86%). They were 
in agreement that the tool is usable by generalists (88.57%). The 
expert consensus was lower (82.86%) on whether the use of the 
tool would help improve vascular access first-time attempt success. 
Several stated skepticism about whether the tool would be used 
consistently or appropriately.

This survey represents the current state of practice reflecting 
subjective clinical expertise. Inter-rater reliability was measured 
by using six scenarios. Scenarios covered a variety of patients 
(pediatric to geriatric) in different areas (i.e. ED, OR, ICU).  
Twelve respondents at the 2022 Association for Vascular Access 
Annual Scientific Meeting were surveyed. The initial survey asked 
whether the scenario indicated a possible or absolute need to 
escalate the patient to the use of technology (either near-infrared 
or ultrasound) to assist with placement. The responses were nearly 
uniform in this specialist group in recognizing when patients were 
appropriate to escalate for additional intervention to increase first-
time success. 

Subsequent to the measurement of the current state, the 
respondents were asked to score the same scenarios with the 
C-DIVA tool. The scoring was in line with the intent of the 

scenario 70.9% of the time. There were some over scores (20.8%) 
and under-scores (8.3%) on individual factors.  However, when 
looking at the total score there were no under-scores and only 1 
out of 6 scenarios had an average score over that of the design. The 
over-scored scenario was designed to be marked a 5 which would 
indicate moderate difficulty in placing an IV. The tool would 
recommend that the assessor consider calling a specialist to use 
ultrasound. The respondents’ scores averaged 7 meaning that they 
identified the scenario as high risk for difficulty and requiring the 
use of ultrasound. When considering DIVA patients, the risk would 
be underscoring the patient and not recognizing difficulty. Giving 
the patient a higher score and calling a vascular access specialist 
would only be a concern if care is delayed.

Results and Discussion
The data was analyzed using the built-in Data Analysis 

in Excel (Microsoft, Redmond, WA). An ANOVA: Two Factor 
Without Replication test was run with an alpha of 0.05. This 
yielded an Intra-class Correlation Coefficient (ICC) of 0.4942. 

Assessment of inter-rater agreement was assessed first by 
percentage agreement. This yielded a 55.59% agreement. However 
after more rigorous statistical analysis, the ICC was found to be 
49.42%. (Table 2).
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Table 2: The data was analyzed using the built-in Data Analysis in Excel (Microsoft, Redmond, WA). An ANOVA: Two Factor 
Without Replication test was run with an alpha of 0.05.
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The focus of this study was to refine and validate the C-DIVA 
tool for the assessment and early identification of DIVA patients 
across multiple patient care settings. The results obtained show 
that it is applicable for the intended purpose. Although other tools 
have been published and validated, they are limited to specific 
groups or populations. This is the first tool, to our knowledge, that 
is applicable to all patient populations. The tool is also relatively 
simple to use and straightforward in comparison to some others 
which have more factors to consider.

The tool has specific recommendations for the generalist 
to implement for successful vascular access placement. Other 
tools identify DIVA but leave the clinician to determine the best 
course of action. Following van Loon, we felt that it was crucial 
to give structured guidance to the tool results and assist clinicians 
to proceed with the best course of action. Without the specific 
guidance of the tool, identified DIVA patients might still be faced 
with multiple failed attempts prior to escalation.

It must also be noted that this tool gives a point-in-time 
scoring and not an absolute score relevant across the entire 
treatment regimen. A patient who arrives in the hospital via 
the ED may score high initially but may not be a high risk for 
difficulty later when admitted to a medical floor. At the same time, 
DIVA patients that consistently present with ‘venopenia’ or, lack 
of suitable veins, and relate a history of multiple venipuncture 
attempts should always score high enough to warrant immediate 
escalation without multiple failed attempts.

The face validation showed that there was strong agreement 
that the tool was understandable, unambiguous, and usable. 
There was some uncertainty about whether it would be used to 
appropriately impact care decisions but this seems to be more 
of an educational or organizational culture issue rather than a 
shortcoming of the tool.

The results of the inter-rater reliability of the tool were lower 
than expected. It is likely that this is attributable to the randomness 
of the surveying and the limited time to present the tool to 
conference attendees. Each surveyed clinician was given a sheet 
with the DIVA scoring tool and very brief instructions. It is evident 
from the responses that some participants did not feel that the tool 
was as clear on quick examination as those who responded to the 
face validation survey. Because of the general nature of the tool 
and its purposeful ability to be applied to multiple situations, some 
discussion and training is helpful to establish in the rater’s mind 
what the Clinical Factors item is intended to measure. This lack of 
prior training for the tool introduced a degree of variability into 
the results. Despite a moderate ICC, the results are suggestive that 
the tool is applicable for assessing patients and may lead to more 
appropriate escalation of treatment for those patients identified as 
DIVA.

The Comprehensive Difficult IV Access Tool moves nursing 
away from a subjective assessment and toward an objective 
standard to escalate appropriate patients needing IV insertion 
to a nurse with advanced IV insertion skills. The status quo of 
attempting multiple times to access patients and then calling for 
advanced resources can now be replaced with a more efficient 
use of time and resources and provide successful IV access with 
a lower chance of failure. This could lead to improved patient 
satisfaction [14] and less nurse frustration as well as decrease 
delays in care [15].

The tool was tested on a group of clinicians with extensive 
expertise in vascular access. It may require some training for 
generalists to fully understand and use the tool. Additionally, since 
it is intended to be used in multiple settings across the healthcare 
industry, it will likely need education support to ensure that 
individuals understand the appropriate use in their department.

Conclusion
The C-DIVA tool has been validated by a sample of clinical 

experts as being useful for generalist clinicians to objectively 
determine when patients are difficult to access and in need of 
specialized care to increase the likelihood of first-time vascular 
access device placement success. Inter-rater reliability indicates 
that clinicians will consistently be able to use the tool to escalate 
care.  It is therefore likely that the use of the tool would decrease 
failed attempts, limit the financial burden of wasted supplies and 
clinician time, and mitigate delays in the delivery of patient care.

References
1.	 Keyes LE, Frazee BW, Snoey ER, Simon BC, Christy D (1999) 

Ultrasound-guided brachial and basilic vein cannulation in emergency 
department patients with difficult intravenous access. Ann Emerg Med 
34: 711-714.

2.	 Catudal JP (1999) Pediatric IV therapy actual practice. Journal of 
Vascular Access Devices, 4: 27-29.

3.	 Kuensting LL, DeBoer S, Holleran R, Shultz BL, Steinmann RA, et al. 
(2009) Difficult Venous Access in Children: Taking Control. J Emerg 
Nurs 35: 419-424.

4.	 Webster J, Morris HL, Robinson K, Sanderson U (2007) Development 
and validation of a Vein Assessment Tool (VAT). Aust J Adv Nurs 24: 
5-7.

5.	 Jacobson AF, Winslow EH (2005) Variables influencing intravenous 
catheter insertion difficulty and failure: an analysis of 339 intravenous 
catheter insertions. Heart Lung 34: 345-359.

6.	 Costantino TG, Parikh AK, Satz WA, Fojtik JP (2005) Ultrasonography-
guided peripheral intravenous access versus traditional approaches 
in patients with difficult intravenous access. Annals of emergency 
medicine 46: 456-461.

7.	 Yen K, Riegert A, Gorelick MH (2008) Derivation of the DIVA score: 
a clinical prediction rule for the identification of children with difficult 
intravenous access. Pediatr Emerg Care 24: 143-147.

https://pubmed.ncbi.nlm.nih.gov/10577399/
https://pubmed.ncbi.nlm.nih.gov/10577399/
https://pubmed.ncbi.nlm.nih.gov/10577399/
https://pubmed.ncbi.nlm.nih.gov/10577399/
https://www.semanticscholar.org/paper/Pediatric-IV-Therapy-Actual-Practice-Catudal/ee1935694800bf785a75f1d368810722c3da6701
https://www.semanticscholar.org/paper/Pediatric-IV-Therapy-Actual-Practice-Catudal/ee1935694800bf785a75f1d368810722c3da6701
https://pubmed.ncbi.nlm.nih.gov/19748021/
https://pubmed.ncbi.nlm.nih.gov/19748021/
https://pubmed.ncbi.nlm.nih.gov/19748021/
https://pubmed.ncbi.nlm.nih.gov/17682406/
https://pubmed.ncbi.nlm.nih.gov/17682406/
https://pubmed.ncbi.nlm.nih.gov/17682406/
https://pubmed.ncbi.nlm.nih.gov/16157191/
https://pubmed.ncbi.nlm.nih.gov/16157191/
https://pubmed.ncbi.nlm.nih.gov/16157191/
https://www.semanticscholar.org/paper/Ultrasonography-guided-peripheral-intravenous-in-Costantino-Parikh/f21e60293b983ff9bbac596e9b154b9cf92720bb
https://www.semanticscholar.org/paper/Ultrasonography-guided-peripheral-intravenous-in-Costantino-Parikh/f21e60293b983ff9bbac596e9b154b9cf92720bb
https://www.semanticscholar.org/paper/Ultrasonography-guided-peripheral-intravenous-in-Costantino-Parikh/f21e60293b983ff9bbac596e9b154b9cf92720bb
https://www.semanticscholar.org/paper/Ultrasonography-guided-peripheral-intravenous-in-Costantino-Parikh/f21e60293b983ff9bbac596e9b154b9cf92720bb
https://pubmed.ncbi.nlm.nih.gov/18347490/
https://pubmed.ncbi.nlm.nih.gov/18347490/
https://pubmed.ncbi.nlm.nih.gov/18347490/


Citation: Bell JA, Campos C, Moureau N (2023) Validation and Reliability of the Comprehensive Difficult IV Access Scoring Tool. Int J Nurs Health 
Care Res 6: 1414. DOI: 10.29011/2688-9501.101414

7 Volume 6; Issue 03

Int J Nurs Health Care Res, an open access journal

ISSN: 2688-9501

8.	 Riker MW, Kennedy C, Winfrey BS, Yen K, Dowd MD (2011) Validation 
and refinement of the difficult intravenous access score: a clinical 
prediction rule for identifying children with difficult intravenous access. 
Acad Emerg Med 18: 1129-1134.

9.	 Pagnutti L, Bin A, Donato R, Di Lena G, Fabbro C, et al. (2016) Difficult 
intravenous access tool in patients receiving peripheral chemotherapy: 
A pilot-validation study. European Journal of Oncology Nursing 20: 58-
63.

10.	 van Loon FHJ, Puijn LAPM, Houterman S, Bouwman ARA (2016) 
Development of the A-DIVA scale: A clinical predictive scale to 
identify difficult intravenous access in adult patients based on clinical 
observations. Medicine 95: e3428.

11.	 van Loon F, van Hooff L, de Boer H, Koopman S, Buise M, et al. 
(2019) The Modified A-DIVA Scale as a Predictive Tool for Prospective 
Identification of Adult Patients at Risk of a Difficult Intravenous Access: 
A Multicenter Validation Study. J Clin Med 8: 144.

12.	 Bell JA, Spencer TR (2021) Implementing an emergency department 
vascular access team: A quality review of training, competency, and 
outcomes. J Vasc Access 22: 81-89.

13.	 Emergency severity index (ESI): A triage tool for emergency 
department. AHRQ. (n.d.).

14.	 Kollar C (2020) Optimizing the Effectiveness of Peripheral Intravenous 
Catheters. J Infus Nurs 44: 163-175.

15.	 Davis EM, Feinsmith S, Amick AE, Sell J, McDonald V, et al. 
(2020) Difficult intravenous access in the emergency department: 
Performance and impact of ultrasound-guided IV insertion performed 
by nurses. Am J Emerg Med 46: 539-544.

https://pubmed.ncbi.nlm.nih.gov/22092893/
https://pubmed.ncbi.nlm.nih.gov/22092893/
https://pubmed.ncbi.nlm.nih.gov/22092893/
https://pubmed.ncbi.nlm.nih.gov/22092893/
https://www.semanticscholar.org/paper/Difficult-intravenous-access-tool-in-patients-A-Pagnutti-Bin/ce75b4696a0508682737920a806f591408ab8b30
https://www.semanticscholar.org/paper/Difficult-intravenous-access-tool-in-patients-A-Pagnutti-Bin/ce75b4696a0508682737920a806f591408ab8b30
https://www.semanticscholar.org/paper/Difficult-intravenous-access-tool-in-patients-A-Pagnutti-Bin/ce75b4696a0508682737920a806f591408ab8b30
https://www.semanticscholar.org/paper/Difficult-intravenous-access-tool-in-patients-A-Pagnutti-Bin/ce75b4696a0508682737920a806f591408ab8b30
https://pubmed.ncbi.nlm.nih.gov/27100437/
https://pubmed.ncbi.nlm.nih.gov/27100437/
https://pubmed.ncbi.nlm.nih.gov/27100437/
https://pubmed.ncbi.nlm.nih.gov/27100437/
https://pubmed.ncbi.nlm.nih.gov/30691137/
https://pubmed.ncbi.nlm.nih.gov/30691137/
https://pubmed.ncbi.nlm.nih.gov/30691137/
https://pubmed.ncbi.nlm.nih.gov/30691137/
https://pubmed.ncbi.nlm.nih.gov/32484002/
https://pubmed.ncbi.nlm.nih.gov/32484002/
https://pubmed.ncbi.nlm.nih.gov/32484002/
https://www.ahrq.gov/patient-safety/settings/emergency-dept/esi.html
https://www.ahrq.gov/patient-safety/settings/emergency-dept/esi.html
https://pubmed.ncbi.nlm.nih.gov/33935251/
https://pubmed.ncbi.nlm.nih.gov/33935251/
https://pubmed.ncbi.nlm.nih.gov/33191044/
https://pubmed.ncbi.nlm.nih.gov/33191044/
https://pubmed.ncbi.nlm.nih.gov/33191044/
https://pubmed.ncbi.nlm.nih.gov/33191044/

