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Infiltration and extravasation of intravenous infusions in children-value of

high-quality care on outcome
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Abstract

Objective: To study the value of high-quality care on the outcome of infiltration and extravasation of peripheral
intravenous infusions in children.

Methods: The retrospective cohort study was conducted at the Third Affiliated Hospital of Zunyi Medical University,
Guizhou, China, and comprised secondary-data analysis on children aged <3 years hospitalized between January
2013 and September 2019. The sample was divided into control group A and high-quality care group B. Outcomes
noted were severity of infiltration and extravasation of intravenous infusions graded using the Infusion Nurses
Society score. Data was analysed using SAS software version 9.4.

Results: Of the 16,268 subjects, 2147(13%) were in control group A and 14,121(87%)were in the high-quality care
group B. Group B had lower severity of infiltration and extravasation compared to group A (odds ratio: 0.75; 95%
confidence interval: 0.63-0.90). The causes of infiltration and extravasation included agents with high osmolarity,
poor condition of veins, guardianship negligence and allergies to dressing materials (p<0.05).

Conclusion: High-quality care was more effective than routine care in reducing the incidence and degree of
infiltration and extravasation of peripheral intravenous infusions.
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Introduction

In paediatric nursing care, complications of peripheral
intravenous (PIV) infusion are common and include
infiltrations and extravasations.” The Infusion Nurses
Society (INS) defines infiltration and extravasation as
inadvertent administration of fluid, including vesicants,
into the surrounding tissue.2 Physical characteristics of
children aged 0-3 years, such as small, fragile veins,
irritability, and poor verbal skills, are more prominent than
in adults, causing difficulties when fixing the intravenous
(IV) catheter. In addition, paediatric patients often need IV
therapy because of dehydration from fever, vomiting and
diarrhoea.3 However, the resultant changes in vascular
structure and size always result in a higher incidence of
infiltration and extravasation after PIV infusion.

Complications caused by infiltration and extravasation of
infusion not only cause unnecessary suffering for the patient,
but also increases the length of hospital stay and nursing
cost for additional treatment. It also causes permanent
injuries and physical limitations in paediatric patients.# To
some extent, under-treatment of infiltration and
extravasation by nurses is a consequence of management
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deficits.5 Inpatient paediatric units are increasingly aware
that providing safe patient-centred quality of care can
reduce pain and improve the well-being of sick children.6
With the establishment of the bio-psychosocial models, a
patient-centred care (PCC) medical model was proposed?
based on the concept of continued care and holistic
nursing.8 Under this model, high-quality care is widely used
in the medical field in line with institutional guidelines.® In
brief, nurses are expected to provide PCC through a series of
measures, such as clarifying responsibilities and workflow,
meeting the basic needs of patients during hospitalisation,
ensuring the safety and comfort of patients, effectively
implementing a variety of diagnostic and therapeutic
measures, and continuously improving professional skills.10

The current study was planned to explore if the PCC
model can effectively reduce the incidence and severity of
infiltration and extravasation in paediatric infusions.

Patients and Methods

The retrospective observational study was conducted at the
Third Affiliated Hospital, Zunyi Medical University, Guizhou,
China, and comprised data of infants aged <3 years
hospitalised between January 2013 and September 2019.
Those who had received IV injections before hospitalisation
and cases with incomplete data were excluded. The study
protocol was approved by the institutional review
committee, and the condition of informed patient consent
was waived in view of the retrospective design of the study.
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The sample was divided into control group A and high-
quality care group B. Both groups received routine care. In
addition to routine care, group B received specific measures
of high-quality nursing which were as follows:

One, hierarchical nursing was conducted according to the
nursing staff's seniority, professional title and abilities.
Senior nurses were in charge of first-grade critically ill
patients or patients with difficult work, and guided low-
level nurses. Clear division of responsibilities and work
processes were implemented to improve the working
efficiency of the nursing staff.

Two, the head nurse monitored the implementation of
nurse-quality measures, such as monthly checks on nursing
documents, assessment of nursing operations and patient
satisfaction. The head nurse also developed training plan
for nursing operations to ensure the continuous
improvement of the ability of nurses at all levels.

Three, the nurses educated the participants and their
guardians throughout the hospitalisation to ensure that
they focussed adequate attention towards safeguarding
the infusion site.

Fourth, the ward was decorated with multimedia and
cartoon stickers to reduce children's agitation. A sign was
placed at the head of the patient's bed or on the ground
regarding protocols for infusion-site protection.

Fifth, the patency of the catheter and vein were assessed
by the attending nurse frequently, including checking

Table-1: Characteristics of the study sample.
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that the secure tape was not too tight; the transparent
dressing covered the insertion site; the insertion site was
kept clear and visible; and that infusion treatment time
and name was marked.

The outcomes were measured using the Infusion Nurses
Society (INS) score’ which is a valid and reliable measure to
evaluate the degree of infiltration in PIV infusions.
Measurements were conducted to assess the grade of
peripheral infiltrate by observing the extent of the swelling,
pain, warmth, and erythema at the catheter insertion site.
The INS scale ranges from 0 'no symptoms of infiltration' to
4 'severe infiltration'. Key variables recorded were age,
gender, duration of hospitalisation, diagnostics, and cause
of infiltration and extravasation. To ensure data quality, the
information recorded was audited daily by the head nurses.

Data was analysed using SAS software version 9.4. Categorical
data was presented as frequencies and percentages, and was
analysed using Chi-square and Wilcoxon rank-sum tests, as
appropriate. Continuous data was presented as means and
standard deviation (SD) if normally distributed, and as median
values if non-normally distributed. It was analysed using
student's t-test, as appropriate. P< 0.05 was considered
statistically significant. Taking into account potential
confounders, ordinal logistic regression analyses were
performed to investigate whether high-quality care can reduce
the incidence and severity of infiltration and extravasation.

Results
Of the 16,268 subjects, 2147(13%) were in control group A

High-quality care (n=14121) Routine care (n=2147) P-value
Mean Age (years) 1.18+1.13 1.22+0.88 0.058
Males, n (%) 8191 (58.01) 1265 (58.92) 0.42
Mean Hospitalisation days 6.69+2.08 6.68+1.92 0.58
Diagnosis, n (%) -
Diarrhoea, 1185 (8.4) 240 (11.2)
Pneumonia 5280 (37.39) 423 (19.70)
Encephalitis 127(0.9) 8(0.3)
Cardiomyopathy 194 (1.4) 10(0.5)
Sepsis 1916 (13.57) 15(0.7)
Hand-foot-mouth disease 3636 (25.75) 1266 (59.00)
Infection, n (%) 141 (1.00) 19(0.88) 0.73
Agents with high osmolarity, n (%) 82(0.58) 34(1.58) 0.000
Vein in poor condition, n (%) 68 (0.48) 28(1.30) 0.000
Guardianship negligence, n (%) 68 (0.48) 52(2.42) 0.000
Allergies to dressing materials, n (%) 74(0.52) 29(1.35) 0.000
Infiltration and extravasation, n (%) 704 (4.99) 111 (5.17) <.0001
1 Grade* 221(1.57) 10 (0.48) <.0001
2 Grade* 342 (2.42) 31(1.44)
3 Grade* 107(0.76) 60 (2.79)
4 Grade* 34(0.24) 10 (0.47)

* Grade was evaluated by the Infusion Nurses Society (INS) infiltration scale. SD: Standard deviation.
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Table-2: Independent risk factors for infiltration and extravasation.

B OR 95%(CI P-value
High-quality care -0.28 0.75 0.63-0.90 0.0017
Infection 0.094 1.09 0.63-1.86 0.073
Agents with high osmolarity 2.20 9.06 5.72-14.18 <0.001
Vein in poor condition 0.95 2.58 1.41-4.48 0.0012
Guardianship negligence 2.71 15.06 10.01-22.50 <0.001
Allergies to dressing materials ~ 1.85 6.37 3.83-10.40 <0.001

OR: 0dds ratio; Cl: Con?dence interval.

with a mean age of 1.22+0.88 years, and 14,121(87%) were
in the high-quality care group B with a mean age of
1.18+1.13 years. There were 1,265(58.92%) boys in group A
and 8,190(58%) in group B. There were 704(4.99) and
111(5.17) in group A (p<0.05). The difference in severity
between the two groups was significant (p<0.05) (Table-1).

Group B had lower severity of infiltration and
extravasation compared to group A (odds ratio: 0.75; 95%
confidence interval: 0.63-0.90). The causes of infiltration
and extravasation included agents with high osmolarity,
poor condition of veins, guardianship negligence and
allergies to dressing materials (p<0.05) (Table-2).

Discussion

The current study is rare in terms of comparing routine
care with high-quality care, and finding that the latter was
significantly associated with a lower risk of infiltration and
extravasation. The incidence of infiltration and
extravasation in the high-quality care group was 5.88%,
which is lower than reported by other studies.’213

In secondary analysis, the co-variables discussed in the
current study are representative of some of the major
underlying risk factors for infiltration and extravasation
events considered in previous studies.’#15 According to
the results of the current study, the majority of events
were due to factors, like agents with high osmolarity, the
catheter falling out due to guardian negligence, poor
condition of the vein, and allergy to the dressing material.

The current study aimed at minimising the risk of
confounding by adjusting for a range of well-established
risk factors. However, the study has its limitations, as it
was a retrospective study in which bias related to
database completeness and measurement bias due to
individual variability cannot be avoided. This leads to
difficulty in collection information, such as mitigation
time of infiltration and extravasation as well as treatment
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measures. In addition, infiltration and extravasation with
mild symptoms might have been easily overlooked due to
inadequate nursing education.

Conclusion

High-quality care for preventing infiltration and
extravasation of PIV in children aged <3 years, especially
serious leakage prevention, was found to be very effective.
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