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Dear Editor,

Peripheral intravenous infusion (PIVI) is a frequent proce-
dure, especially in emergency departments (EDs). However, 
studies revealed that 33.8–60.7% of these procedure orders 
are unjustified, for example “to keep vein open” (KVO), 
“just in case” or for intravenous drug administration (even 
though an oral alternative is available) [1–4]. PIVI are time-
consuming for nurses and may cause various adverse events 
such for patients as pain, hematoma, thrombophlebitis or 
infection [5, 6]. The aim of this study was to evaluate the 
efficacy of an educational intervention in an ED to reduce 
the number of unjustified PIVI.

A single-center before and after study was conducted in 
an urban university hospital ED. The “before” period lasted 
from June 13 to June 20, 2019. The educational interven-
tion occurred in October 2019. Hospital guidelines regarding 
PIVI order were presented to the ED medical and nursing 
staff during one dedicated meeting and three posters were 
displayed in the ED [7]. The guidelines specified when PIVI 
was justified (life-threatening emergency, need for an exclu-
sive intravenous drug with no oral alternative, impossibility 

to administer oral medication, need to maintain an empty 
stomach) or unjustified (KVO, “just in case”, to collect a 
blood sample). The “after” period took place from January 
6 to January 13, 2020 and was extended from February 6 
to February 9, 2020 because of a slow inclusion rate. All 
patients receiving a PIVI in the ED between 8 and 12 am 
during both study periods were eligible. Patients admitted 
to the resuscitation room were excluded. This study involved 
the reuse of routinely collected data and fell within the 
scope of the reference methodology MR-004 of the French 
legislation. The protocol was registered in the Assistance 
Publique-Hôpitaux de Paris studies registry (number 
20210423180128).

For each patient, the emergency physician was asked to 
specify the main reason for prescribing a PIVI among the 
six following categories: life-threatening emergency, vol-
ume expansion or hydration, KVO, exclusive intravenous 
drug, impossibility of oral administration or need to main-
tain an empty stomach. Other data collected included age, 
sex, chief complaint, intravenous drug administration, blood 
test, imaging with contrast agent, and visit outcome. Three 
emergency physicians randomly selected and not involved in 
the study reviewed the patients' emergency medical records 
to assess the relevance of the decision to order PIVI and 
classify the procedure as justified or unjustified. They fol-
lowed the guidelines and were blinded to the main reason 
PIVI order. A PIVI was considered unjustified if at least two 
evaluators considered it as such.

Qualitative variables were expressed as numbers and per-
centage and compared using  Chi2 or Fischer’s exact test. 
Quantitative variables were expressed as mean and standard 
deviation and compared using Student’s t test. Inter-evalua-
tors agreement was analyzed using Fleiss’ kappa. Statistical 
analyses were performed with the R software (version 4.0.2). 
A p value < 0.05 was considered statistically significant.

One hundred forty-five patients were included: 83 during 
the “before” period (mean of 10.4 per day, 8.5% of all ED 
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visits) and 62 during the “after” period (mean of 5.2 per 
day, 3.6% of all ED visits). Patients’ characteristics are pre-
sented in Table 1. During the “after” period, the population 
was significantly older (60.2 years vs 51.7 years, p = 0.021) 
and received more intravenous medications (81% vs 63%, 
p = 0.019). A significant difference was found between the 
two periods regarding the reason for PIVI orders (p < 0.001). 
KVO was the main reason during the “before” period (57%) 

and was almost never the reason during the “after” period 
(2%).

Unjustified PIVI significantly decreased in the “after” 
period compared to the “before” period (26% vs 52%, 
p = 0.002; Table 2) with a relative risk reduction of 0.50 
(95% CI 0.31–0.80). Agreement between the three evalua-
tors was moderate in the “before” period (kappa 0.419) and 
low in the “after” period (kappa 0.293). Individual analysis 
for each evaluator showed a significantly lower unjustified 
PIVI orders rate after the intervention.

The rate of unjustified PIVI prior to the intervention is 
consistent with the literature [1–4]. Implementation of an 
educational intervention in the ED resulted in a 50% relative 
risk reduction of unjustified PIVI. There was a significant 
reduction of daily patient inclusions between the two peri-
ods, which may be related to the reduction in PIVI orders 
as a result of the intervention. The number of KVO orders 
strongly reduced in the “after” period. This result is con-
sistent with an improved application of guidelines. Due to 
the Covid-19 pandemic, we were unable to conduct a third 
inclusion period to confirm the sustainability of practice 
improvement, as it has already been shown in other countries 
[8]. Inter-rater agreement was low to moderate, which was 
potentially expected given the complexity of this retrospec-
tive evaluation. However, the significant decrease in unjusti-
fied PIVI orders for each evaluator supports the validity of 
our results.

This study has some limitations. First, a few eligible 
patients might not have been included by their treating phy-
sician. This risk was reduced by the presence of a coordi-
nating physician during the daytime, who ensured that all 
eligible patients were included, and the choice of a con-
venience sample (no patients were enrolled during night 
shifts). Second, the “after” period had to be extended to 
obtain a sufficient sample size. Third, a Hawthorne effect 
may have affected and enhanced the changes in practices, 
through careful attention to following guidelines or a pos-
sible change in the reason chosen for ordering PIVI. Fourth, 
the typology of patients might have been different between 
the two study periods. Fifth, evaluators were not blinded to 
the inclusion period.

Table 1  Patients’ characteristics

*Statistically significant  (p < 0.05)
a Complaints with frequency < 5%

Before
n = 83

After
n = 62

p

Age, mean (± standard 
deviation)

51.7 (± 21.8) 60.2 (± 21.4) 0.021*

Sex, n (%)
 Male 41 (49) 29 (47) 0.755
 Female 42 (51) 33 (53)

Chief complaint, n (%)
 Abdominal pain 26 (31) 26 (42) 0.002*
 Trauma 10 (12) 12 (19)
 Thoracic pain 11 (13) 1 (2)
 Impaired general condi-

tion
5 (6) 5 (8)

 Headache 8 (10) 0
 Neurological deficit 5 (6) 0
  Othersa 18 (22) 18 (29)

Mean reason for a PIVI order, n (%)
 Life-threatening emer-

gency
0 0  < 0.001*

 Volume expansion or 
hydration

13 (16) 38 (61)

 To keep vein open 47 (57) 1 (2)
 Exclusive intravenous 

drug
7 (8) 8 (13)

 Impossible oral adminis-
tration

8 (10) 5 (8)

 Not-by-mouth status 8 (10) 10 (16)
Intravenous drug, n (%)
 Yes 52 (63) 50 (81) 0.019*
 No 31 (37) 12 (19)

Blood sample, n (%)
 Yes 77 (93) 60 (97) 0.467
 No 6 (7) 2 (3)

Imaging with contrast agent, n (%)
 Yes 23 (28) 14 (23) 0.483
 No 60 (72) 48 (77)

Visit outcome, n (%)
 Hospitalization 41 (49) 36 (58) 0.301
 Discharged 42 (51) 26 (42)

Table 2  Unjustified PIVI orders

* Statistically significant (p < 0.05)

Before
n = 83

After
n = 62

p

Evaluator n°1, n (%) 46 (56) 22 (36) 0.017*
Evaluator n°2, n (%) 34 (41) 11 (18) 0.003*
Evaluator n°3, n (%) 53 (64) 28 (45) 0.025*
Majority, n (%) 43 (52) 16 (26) 0.002*
Unanimity, n (%) 27 (33) 8 (13) 0.006*
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In conclusion, implementation of an educational inter-
vention in an ED appeared to reduce the number of unjusti-
fied PIVI orders. This may result in reduced adverse events, 
improve patients’ comfort, reduce nurses’ job strain, associ-
ated costs and environmental footprint.
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