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Abstract

Background: Short Peripheral Intravenous Cannulation (sPIVC) is the most common method
used in pediatric populations for the delivery of intravenous (IV) fluids, blood, blood products,
medication and nutrients. This study assessed the occurrence of phlebitis in children with sPIVC

and the factors related to it.

Methods: A prospective cross sectional observational study was conducted on a sample of 343
children at St. Paul hospital over a period of six months. A stratified random sampling was em-
ployed to take study subjects from each of the pediatrics units. The data was collected using a

standardized structured observation checklist.

Results: The rate of phlebitis following short peripheral intravenous catheter (sPIVC) insertion
was found to be 30.9%. Palpating catheter insertion site after cleaning it [AOR = 31.3, 95% CI
(12.9,79.9)], using disposable glove to secure IV line [AOR = 5.4, 95%CI (2.0,14.5)], reusing IV
catheter and repeated swabbing in one insertion trial [AOR = 7.9, 95% CI (2.2,27.8)], securing
1V on flexor/joint [AOR = 3.8, 95%CI (1.3,10.9)] and number of health workers involved in se-
curing IV line [AOR = 0.117, 95% CI(0.038,0.364)] were the factors significantly associated with
phlebitis. Whereas using alcohol to prepare the skin before insertion had a 93% [AOR =
0.07,95% CI (0.03, 0.18)] decrease in their chances of developing phlebitis compared to those

whose site was cleaned using hand sanitizer.

Conclusion: The incidence of phlebitis in this setting was high, from the associated factors identi-
fied we suggest that nurses and health care providers need to follow the standard protocol of pe-

ripheral IV catheter insertion and infection and prevention practices to reduce phlebitis.
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Introduction

Peripheral intravenous cannulation is used for
the delivery of intravenous (IV) fluids, blood,
blood products, medication, and nutrients; and
for monitoring the hemodynamic status of hos-
pitalized patients (1). Over a billion Peripheral
Intravenous Catheters (PIVCs) are inserted
each year in hospitalized patients worldwide
(2). It is estimated that 90% of hospital stays
involve the use of infusion therapy, and 1.8
million PIVCs are performed in pediatric pa-

tients annually (3).

Particularly in pediatric patients, the ability to
identify vascular access is affected by the
child’s anatomical, physiological and develop-
mental level. For patients with Difficult Intra-
Venous Access (DIVA), it is important to uti-
lize technology such as ultrasounds, near-
infrared light, and ensuring the skill of clini-
cians to improve insertion. Moreover, non-
pharmacologic measures also contribute to re-
ducing the pain and anxiety associated with
infusion (4, 5).

The local complications of intravenous therapy
(IVT) are extravasation, phlebitis, hematoma,
thrombosis and cellulites. On the other hand,
the systemic complications are sepsis, circula-
tory overload, pulmonary edema and air embo-

lism (4). The focus of this study is phlebitis.

Phlebitis is defined as the inflammation of
veins, due to chemical, mechanical or infec-
tious causes. Chemical phlebitis occurs due to

local irritations that occur while administering

medication or solutions. Mechanical phlebitis
results from long periods of cannulation, can-
nula secured in flexor areas, from the use of
catheter gauges larger than the vein lumen,
and due to poorly secured catheters. Bacterial
phlebitis results from lack of aseptic tech-
nique, poor hand hygiene, failure to check all
equipment before use, and failure to recog-

nize early sign and symptoms of phlebitis (4).

Phlebitis of short peripheral intravenous cath-
eter (SPIVC) in hospitalized patients results in
prolonged hospitalization with subsequent
increased health care costs (6). Very often,
phlebitis is not detected until advanced signs
appear such as indurations or hardness of
veins, which is a very late stage to save the
vein; as a result, the vein, superficial fascia,
and skin all sustain injury. Therefore, it is im-
portant to use a uniform scale to measure the

degree of phlebitis. (7).

Jackson’s visual

(VIPS) is a validated visual tool that provides

infusion phlebitis scale

a numerical rating from 0 to 5 based on ob-
servable phlebitis symptoms, such as pain,
pallor, redness, swelling and indurations.
Each score is associated with recommenda-
tions for specific actions and its use elimi-
nates catheter dwell time as a prominent vari-
able when changing sPIVCs (7).

The insertion of sPIVC starts with preparing
the patient, choosing the IV site, calculating
the doses and preparation of fluids, drugs, or

infusate; after insertion dressing will be
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applied; and the catheters are removed when
the management is finalized (8). ). Intravenous
therapy requires a constant level of knowledge
and supervision to recognize possible compli-
cations in a timely manner. Nurses are mainly
responsible for the placement, manipulation

and maintenance of sPIVCs. (9).

Phlebitis is preventable by following infection
prevention techniques, and hand hygiene is the
core component during peripheral IV line in-
sertion. It should be performed both before and
after palpating catheter insertion sites as well as
before and after inserting, replacing, accessing,

repairing, or dressing an IV catheter (10).

The Center for Disease Control and prevention
(CDC) recommend the use of alcohol, beta-
dine, and chlorhexidine to prevent sPIVC in-
fections. Appropriate aseptic technique does
not necessarily require sterile gloves for inser-
tion; a new pair of disposables can be used in
conjunction with a "no-touch" technique for the
insertion of sPIVCs. (10).

For adults, the CDC also recommends that the
cannula be removed or changed every 72 — 96
hours to reduce the risk of phlebitis. In chil-
dren, the cannula should be replaced when clin-
ically indicated (10,11).

According to Infusion Nursing Society (INS),
the maximum acceptable phlebitis rate is con-
sidered as 5% (7). Reviews of the literatures
document the risk factors associated with phle-
bitis of sPIVC (9,10,11,12,13,14,15) and were

used to develop preventive strategies and man-
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agement guidelines (16). However, there is
still a paucity of evidence in children even
while sPIVC complications remain higher in
children (16).
published study done on pediatric patients
(13) and another on adult patients (14). The

In Ethiopia, there exists one

primary objective of this study is to assess the
occurrence, grade, and associated factors
sPIVCs phlebitis among children and neo-
nates admitted at St. Paul’s Hospital Millen-
nium Medical College (SPHMMC), a tertiary
hospital in Addis Ababa.

Methodology

A hospital based prospective observational
study took place from April 1 to September
30, 2022, in the Pediatric ward, Emergency
Unit, Neonatal ICU and Pediatric ICU of
St.Paul’s Hospital Millenium Medical Col-
lege Pediatrics department (SPHMMC), a ter-
tiary hospital located in Addis Ababa, Ethio-

pia.

The sample size was 343 determined using a
single population proportion formula consid-
ering 33.7% of phlebitis among pediatrics
population, of Hiwot Fana Hospital (13) A
stratified sampling technique was used to se-
lect subjects proportionally. Neonates and
children below the age of 14 years admitted
to the respective pediatric units with sPIVCs
and kept at emergency unit for more than 24
hours with sPIVCs were included in this
study. Children admitted for less than

24 hours, those referred from other health
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institutions with sPIVC, those who had sPIVC-
related phlebitis already at arrival, and those
who were referred out or died before comple-

tion of the study were excluded from this study.

Five trained nurses collected data using stand-
ard structured observation checklists. Jackson's
Visual Infusion Phlebitis Score (7), Neonatal
Infant Pain Scale (17), the Face, Legs, Activity,
Cry, Consolability (FLACC) pain scale was
used for those 2 months to 8 years of age. And
for participants aged between 8 and 14 years, a
numerical rating pain scale was used (18). Be-
havioral Pain Scale (BPS) was used for uncon-

scious/sedated patients (19).

Socio-demographic variables and clinical char-
acteristics related to phlebitis were extracted
from clinical records. Study participants were
followed until they were discharged from the
hospital or the IV cannula discontinued

(maximum was 14 days).

Data was entered into EpiData software version
4.6 and exported to SPSS version 26 and ana-
lyzed. Descriptive bi-variate and multi-variate
analysis were employed with a confidence limit
of 95%, adjusted Odds Ratio, and p-value less
than 0.05 was considered as statistically signifi-

cant association.
Operational definition
Phlebitis is defined as inflammation of a vein.

Incidence is defined as a rate of occurrence or

influence.

Jackson’s visual infusion phlebitis scale
(VIPS) (7)

Grade 0 - None of the typical symptoms of

phlebitis such as pain, rash, and edema.

Grade 1 - Slight pain at the site of IV cannu-

la or redness near to IV site.

Grade 2 - Two of the following: pain, ery-

thematous, and swelling.

Grade 3 - Pain along the paths of the cannu-

la, erythema, and indurations.

Grade 4-Pain along the paths of the cannula,
erythematous indurations & palpable venous

cord.

Grade 5 - Advanced thrombophlebitis, in-
cluded grade 4 symptoms as well as pyrexia

Neonatal infant pain scale has physiological
components (breathing pattern) and Behavior-
al Components (Facial expression, cry, arms,
legs, alertness) The total pain score range from
0-7, 0-2 = mild to no pain; 3-4 = mild to mod-
erate pain and >4 = severe pain (17)

FLACC pain scale has a total pain score
range from 0-10; 0 = Relaxed and comforta-
ble; 1-3=Mild discomfort; 4-6 = Moderate
pain and 7-10 = Severe discomfort/pain (18).

Behavioral Pain Scale (BPS): is pain assess-
ment in unconscious/sedated patients with a
total pain scale of 12 (19) that are split into

three categories:

e Facial expression: Relaxed (1), Partially
tightened such as brow lowering (2), Fully
tightened or eyelid closing (3), Grimacing
“4)

e Upper limbs: No movement (1), Partially
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bent (2), Fully bent with finger flexion (3),

Permanently retracted (4)

e Compliance with ventilation: Tolerating
movement (1), Coughing but tolerating venti-
lation for most of the time (2), Fighting venti-

lator (3), Unable to control ventilation (4)

e Total score of BPS 3= no pain, 4-5= mild
pain, 6-11= unacceptable amount of pain,
12= maximum pain

Mental status classification (20)

o Conscious: is the state of being aware of an

external object or something within oneself

e Confusion: disorientation, impaired think-

ing and responses to stimuli

o Irritability: increased proneness to anger

and not showing interest in anything
o Lethargic: sleepiness or drowsiness

o Comatose: inability to be aroused and no

response to stimuli
Results

Socio-demographic and clinical characteris-

tics of study participants

A total of 343 children of 0-14 were assessed
for sPIVC insertion and evaluations in this
study, from 24hrs to duration of stay or discon-
tinuation of the cannula, maximum was 14
days. The majority (57%) were from neonatal
intensive care unit (NICUs); 26% were from the
Pediatric Ward; 10

Emergency Ward and 7% were from Pediatric

% were from Pediatric

Intensive Care Unit.

Nearly two-thirds (61.2%) of the participants

were neonates, 20.7% were between l1month
and 1 year of age, 12.5% were between 1 and 5
years (59 months) of age and 5.4% were above
five years of age, the maximum age was 14
years. Male patients (53.1%) outnumbered fe-
male patients. More than two-thirds (91,68.4%)
had normal nutritional status, while (40,30.6%)
had Moderate Acute Malnutrition (MAM) and
(2, 0.02%) had severe malnutrition (SAM)
(Table 1).

Among the neonates, 48.1% had normal birth
weights, 32.9% had low birth weight (LBW),
14.8% had very low birth weight (VLBW),
1.9% had extremely low birth weight (ELBW),
and 2.4% did not have recorded birth weights.
Neonatal Sepsis was diagnosed in 76 (36.2%)
patients. Among these, 25.2% of neonates had
sepsis with respiratory distress
(RDS) and 11% had sepsis with preterm birth.

Congenital malformations were observed in 19

syndrome

(9%) of the newborns, and the rest had neonatal
hyperbilirubinemia, neonatal tetanus, meconi-
um aspiration syndrome, perinatal asphyxia

with sepsis (Table 1).

Among patients above 1 month of age, 46.6%
had respiratory, 12.8% had urinary tract, 9%
had neurologic, 6.8% had gastrointestinal,
5.3% had cardiovascular disorders, 5.3% had
acute febrile illnesses, and 5.3% had sep-
sis.The remaining 9% had more than one disor-
der such as congenital malformations, Sever
Acute Malnutrition (SAM) with pneumonia,
and SAM with Acute Gastro Enteritis (AGE)
(Table 1).

227



Ethiopian Journal of Pediatrics and Child Health, 2026, 21(2) ISSN 2413-2640  eISSN 2519-0334 Bisrat et al.

Many of the patients, (275, 80.2%) were con-  ble, 1.7% were sedated, 1.5% were comatose

scious, 14% were lethargic, 2.3% were irrita- and 0.3 % were confused (Table 1).

Table 1 Socio demographic and clinical characteristics of children observed for incidence of phle-
bitis (n=343), SPHMMC, Addis Ababa, Ethiopia

Variable Category Frequency Percent (%)
Gender Male 182 53.1
Female 161 46.9
Pediatrics age group 1-7 days 188 54.8
(n=343) 7-30 days 22 6.41
Imo -1 yr 71 20.7
>1yr - Syr 43 12.4
> Syr 19 5.4
Birth weight of Neo- Normal 102 48.1
nate(n=210) Low birth Weight (LBW) 69 32.9
Very low birth weight (VLBW) 31 14.8
Extremely Low Birth weight (ELBW) 4 1.9
Unknown BW 5 24
Nutritional status Normal 91 68.4
Age >1 mo-(n=133) Moderate Acute Malnutrition (MAM) 40 30.6
Sever Acute Malnutrition (SAM) 2 0.02
Reason for admission Respiratory Disorders 62 46.6
of children(n=133)  Genitourinary Disorders 17 12.8
Neurological Disorders 12 9.0
Gastro-intestinal Disorders 9 6.8
septic shock 7 53
Cardiovascular Disorders 7 53
Acute Febrile Illness 7 53
Other (congenital malformations, SAM 12 9.0
with pneumonia, and SAM with AGE)
Reason for admission Sepsis 76 36.2
of neonates(n=210) Sepsis and RDS 53 25.2
Sepsis and preterm 23 11.0
Congenital Malformations 19 9.0
SGH with Anemia 4 1.9
LBW and VLBW 4 1.9
Preterm 2 1.0
others (neonatal hyperbilirubinemia, teta- 29 13.8
nus, MAS, PNA with sepsis)
Mental Status of Pa- Conscious 275 80.2
tient(N=343) Lethargic 48 14.0
Irritable 8 23
Sedated 6 1.7
Comatose 5 1.5
Confused 1 0.3
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Factors associated with short peripheral 1V

catheter cannulation

The majority, 337 (98.3%) of the study partici-
pants had 24-gauge cannulas, and the rest had
Nearly half, 155 (45.2%) of the

cannulas were inserted into the veins of dorsal

22 gauges.

surfaces of hands, 23.6% into antecubital vein,
17.8% into leg/dorsal foot, 12.5% were into
scalp vein and the remaining 0.9% were insert-
ed into anterior aspect of the forearm and the
wrist joint. Ninety-six (28%) had parallel can-
nulations in both hands and the rest had single
cannulas; and one fifth (21.6%) of these inser-

tions involved joint areas.

The majority (58.6%) of the cannula was se-

cured by the second and third trial, 25.7% after

one trial, 14.3% after four to six trials and 1.5
% were secured with more than six trails. One
hundred forty-six (42.6%) of the cannulation
were completed in less than 5 minutes, 34.1%
within 5-10 minutes, 16.9% in 10-20 minutes,
and 6.4% took more than 20 minutes. (Table
2)

More than half of the sPIVCs were secured by
one nurse. All the nurses who participated in
securing IV lines have at least a first degree in
nursing. Most (90.7%) of the nurses had 3-5
years of experience, 8.2% had 6-10 years of
experience, and only two (0.5%) of them had
work experience above 10 years. Another two
(0.5%) had work experience for less than

three years (Table 2).
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Table 2: sPIVC insertion factors associated with the incidence of phlebitis (n=343), SPHMMC,

Addis Ababa, Ethiopia

Percent
Variables Category Frequency (%)
Size of cannula 24 gauge 337 98.3
22 gauge 6 1.7
Site of IV cannula in- Dorsum of hands 155 45.2
sertion Ante-cubital vein 81 23.6
legs and foot dorsal 61 17.8
Scalp vein 43 12.5
Anterior aspect of forearm, over wrist 3 0.9
joint
Concurrent insertion of  Yes 96 28.0
the cannula No 247 72.0
Joint involvement Yes 74 21.6
No 269 78.4
Number of trials for Once 88 25.7
insertion two to three times 201 58.6
four to six times 49 14.3
more than six 5 1.5
Duration of trial/ <5min 146 42.6
manipulation 5-10 min 117 34.1
10 to 20 min 58 16.9
more than 20 min 22 6.4
Number of health One 235 68.5
workers involved in Two 72 21.0
securing IV line Three 39 93
more than three 4 1.2
Educational status First degree 330 96.2
health worker Second degree 13 3.8
Health worker year of  <3year 2 0.5
experience 3-5 year 311 90.7
6 - 10 year 28 8.2
More than 10 yrs 2 0.5

sPIVCs insertions and infection prevention

Almost all the nurses (336, 98%) did not main-

tain hand hygiene—such as washing their

hands with water and soap or rubbing their

230

hands with alcohol—prior to the cannulation.
When asked about why, 83% of the respond-

ents said that using gloves is a substitution for
cleaning their hands. Additionally, 12% of the
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nurses stated that they didn’t consider inserting
sPIVCs is a procedure, and 6% cited the una-
vailability of hygienic supplies (Table 3).

Nearly three-fourths (75.8%) of the nurses used
surgical gloves and 24.2% of the nurses used
More than half (59.2%)

used sterile gauze, and 40.8% used clean cot-

disposable gloves.

ton; while cleaning the sPIVC insertion site,
52.8% used alcohol but 47.2 % used hand sani-

tizers designated for general or personal use. In

29.1% of the patients, the IV site was palpat-
ed after cleaning it (Table 3).

When administering medication and securing
the IV, in one hundred twenty-six (36.7%) of
the cases, the nurses reused gloves by clean-
ing them using sanitizer. In fifty-six (16.3%)
of the IV cannulation events, they reused the
cannula and the swab during repeated trials.
Furthermore, twenty-five of the patients had
their IVs secured reusing a single cannula
(Table 3).

Table 3 Applied Infection prevention strategies in children observed for phlebitis (n=343),

SPHMMC, Addis Ababa, Ethiopia

Variables Category Frequency Percent (%)
Hand hygiene Yes 7 2.0
No 336 98.0
Types of gloves used Disposable 83 242
Surgical 260 75.8
Material used to clean IV insertion site sterile gauze 203 59.2
Cotton 140 40.8
Antiseptics used to clean the IV insertion site  Alcohol 181 52.8
Sanitizer 162 47.2
Palpated IV insertion site after cleaning it Yes 102 29.7
No 241 70.3
New glove during administration of medica-  Yes 217 63.3
tion/fluid No 126 36.7
Reuse of Cannula and swab during trial Yes 56 16.3
No 262 76.4
Reuse of cannula only Yes 25 7.3

Use of sPIVCs

The majority of the sPIVCs (71.1%) were used
to administer antibiotics, 19.2% for both IV
fluids and antibiotics, 6.7% for drugs like furo-

semide, blood and blood products, and the re-

maining 2.9% were used only for IV fluid
(Table 4). Nearly two thirds (60.3%) had in-
termittent infusion, 20.1% had perfusers, and
19.1 % of sPIVCs were kept as dry cannula

for medications. (Table 4)

231



Ethiopian Journal of Pediatrics and Child Health, 2026, 21(2)

ISSN 2413-2640

elSSN 2519-0334 Bisrat et al.

In the majority (85.4%) of cases, the cannula
was removed immediately after completion of

the administration of medication. In the major-

ity (87.5%) of cases, the dressings at the
sPIVC site were clean. (Table 4)

Table 4 Frequency and mode of IV administration in children observed for phlebitis (n=343),

SPHMMC, Addis Ababa, Ethiopia

Variables Frequency Percent
IV Medications administered Dual Antibiotics 244 71.1
IV fluid only 10 2.9
IV fluid and antibiotics 66 19.2
Other drugs and blood products 23 6.7
Mode of infusion/ administration Dry cannula 67 19.5
Continuous 69 20.1
Intermittent 207 60.3
Cannula removed immediately ~ Yes 293 85.4
after use No 50 14.6
Clean dressing Yes 300 87.5
No 43 12.5

Incidence of phlebitis and related character-
istics

In all age groups, the incidence rate for phlebi-
tis was 30.9% (106); fifty children (47.2%) de-
veloped grade I, fifty-one children (48.1%) de-
veloped grade II, and five children (4.7%) de-
veloped grade III phlebitis. More than half
(51.1%) of the patients experienced mild pain,
45.7% experienced moderate pain, and three

children (3.2%) felt severe pain.

Of the 106 patients who developed phlebitis,
50% (53) of them developed it within 48-72

hours of insertion, 32.1% developed in less

232

than 48 hours, 16% developed between 72-96
hours, and 1.9% developed phlebitis between
96-120 hours of insertion. Thirty-nine (36.8%)
of the participants developed phlebitis during
the insertion of the first cannula, forty-three
(40.6%) developed it in the second cannula
insertion, 23 (21.7%) of the patients devel-
oped phlebitis in the third cannula, and one
patient developed phlebitis on the fourth in-
sertion. Most (68.2%) of patients stayed in the
hospital for less than one week, 29.4% stayed
7-10 days and eight patients (2.3%) stayed 10
to 14 days (Table 5).
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Table 5: Phlebitis and related characteristics in children (n=343), SPHMMC, Addis Ababa, Ethiopia

Variables Frequency Percent (%)
Phlebitis Yes 106 30.9
No 237 69.1
Grade of phlebitis Grade I 50 47.2
Grade 11 51 48.1
Grade III 5 4.7
Degree of pain Mild 48 51.1
Moderate 43 45.7
Severe 3 3.2
Duration between sPIVC in- <48hr 34 32.1
sertion .and development of 48-72 hrs 53 50.0
phlebitis
72-96 hrs 17 16.0
96-120 hrs 2 1.9
Incidence of phlebitis per Cannula 1 39 36.8
cannula Cannula 2 43 40.6
Cannula 3 23 21.7
Cannula 4 1 9
Pain Yes 94 88.7
No 12 11.3
Length of hospital stay <1 week 234 68.2
7 to 10 days 101 29.4
10 to 14 days 8 23

Factors associated with phlebitis

In bivariate analysis: the nutritional status of
the patient, the cannula size, the number of tri-
als, joint involvement, the number of health
workers involved, the type and hygiene levels
of gloves (clean versus sterile), the mode of
infusion, the number of repeated insertion tri-
als, the types of antiseptic used, reuse of cannu-
la and gauze, and whether the insertion site was
palpated after cleaning; were associated with
phlebitis. (Table 6)

In multi-variate analysis: patients whose IV

catheter insertion site were palpated after
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cleaning (but before insertion) were 31 times
[AOR =31.3, 95% CI (12.9,79.9)] more likely
to develop phlebitis compared to those who
did not have. Those whose IV insertion site
was cleaned prior to insertion using alcohol
had a 93% [AOR = 0.07, 95% CI (0.03,0.18)]
decrease in their chances of developing phle-
bitis compared to those whose site was

cleaned using hand sanitizer (Table 6).

Using disposable gloves increased the risk of
phlebitis by 5.4 times [AOR=5.4, 95%CI
(2.0,14.5)], compared to using surgical gloves.
The incidence of phlebitis was 82.6% [AOR
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=0.17, 95% CI (0.07, 0.42)] less likely when a
new glove was used to administer the medica-
tion (Table 6).

When IV cannulas and swabs were used in re-
peated trials, the patients’ risk for developing
phlebitis increased by 7.9 times [AOR =7.9,
95% CI (2.2,27.8)]. The study participants who

had the cannulas inserted near joint had 3.8
times higher risk of developing phlebitis
[AOR = 3.8, 95% CI (1.35, 10.93)] compared
to those who did not. Finally, the IV lines se-
cured by a single health worker were 88.3%
less likely to develop phlebitis [AOR = 0.12,
95% CI (0.04, 0.36)] (Table 6).

Table 6: Multivariate analysis to identify factors associated with phlebitis in children observed for
incidence of phlebitis (n=343), SPHMMC, Addis Ababa, Ethiopia

Phlebitis COR (95%
Yes No CI) AOR (95% CI) P value

Joint involvement  yes 48(13.9%) 26(7.6%) 6.7 (3.8,11.7)  3.8(1.3,10.9) 0.001%*

no 58(16.9%) 211(61.5)
Palpated 1.V catheter yes 80(23.3%) 22(6.41%) 30.(16.1,56.07) 31.3(12.9,79.9)  0.000*
insertion site after
cleaning No 26(7.6%)  215(62.7%)
Antiseptics used to  alcohol 18(5%) 163(47.5%) .09(0.05,0.16) 0.07(0.03,0.17)  0.000*
clean the IV site be- .
fore insertion sanitizer  88(25.6%) 74(21.6%)
New glove for medi- yes 38(11.1%) 203(59.2%) 0.09(0.05,0.16) 0.17(0.07,0.41)  0.000*
cation/fluid

no 689(19.8%) 34(9.9%)
Types of gloves used Clean 64(18.7%) 19(5.53%) 17.4(9.5,32.1)  5.4(2.0,14.5) 0.010*

Surgical  42(12.24%) 218(63.55)
Reuse of 1.V cannula yes 74(21.6%) 7(2.04%) 75.9(32.1,179.3 7.9(2.2,27.8) 0.010%*
or swab during trial No 32(9.32%) 230(67.05%)
Number of health  One 14(4.1%)  221(64.4%) 0.01(0.01,0.03) 0.11(.03,.3) 0.001*
workers involved o 0
in securing L.V line two 36(16.3%)  16(4.7%)

three 31(9.03%) 1(.3%)

> three 3(.9%) 1(.3%)

*Statistically significant P value <0.05

Discussion

The standards of practice set by the Intravenous
Nurses Society state that an acceptable phlebi-
tis rate in any given patient population is 5% or

less (4), however the incidence of phlebitis in
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this study was very high (30.9%). This inci-
dence rate in our setting was found to be high-
er than other studies conducted in Tunisia
(5.15%); Brazil (26%) and Turkey (15.8%) (8,
21, 22). Whereas compared to Hiwot Fana
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Specialized Hospital which had an incidence of

33.7 %, our result was lower (13).

This study demonstrated that around half of the
participants who developed phlebitis did so
within 48-72 hours of insertion which is shorter
than indwelling time of 72-96 hours found at
Hiwot Fana Hospital (13).

A strict application of infection prevention
strategies, mainly hand hygiene procedures,
showed an association with a low incidence of
phlebitis (12). However, our study showed that
almost all (98%) of nurses didn’t maintain hand
hygiene before insertion of 1.V catheter which
was also a similar finding in the Hiwot Fana

Hospital study. (13).

The CDC guideline recommends the use of an-
tiseptic (70% alcohol, tincture of iodine, or al-
coholic chlorhexidine gluconate solution) to
prepare the skin before peripheral venous cath-
eter insertion (23). Our study showed that using
hand sanitizer to clean insertion site increased
the risk of phlebitis since the reusable small
bottles found at each bedside were not disin-
fected thermally or chemically as recommend-
ed by WHO (25).

The use of sterile gloves for insertion of pe-
ripheral catheters is not required; a new pair of
clean gloves can be used in conjunction with a
"no-touch" technique for the insertion of pe-
ripheral venous catheter (10). But in our study
despite using sterile gloves in 71.1% of cases,
patients still developed phlebitis due to poor

technique such as reusing IV catheter, repeated

swabbing in one insertion trial and involve-

ment of flexor/joint IV site.

This study showed that phlebitis was more
common in patients with joint involvement,
which is like the findings in the Indian study
(26) and in Hiwot Fana hospital in Ethiopia
(13). The reason why phlebitis is common in
joint areas is because of the underlying move-
ment of the joints, causing the cannula to be in
direct contact with the intima of the vein,

damaging it, and resulting in phlebitis (3).

In our study 45.2% of children had cannula-
tion at the dorsal side of their hands; however,
the result from Hiwot Fana Hospital was high-
er in which 60% had sPIVCs on the dorsal
side of hands. (13)

This study revealed that the length of clinical
experience of nurse who inserted sPIVCs has
no association with phlebitis; in contrast to the
Mekelle Hospitals study, in 2016, in which
clinical experience of a nurse who inserted the
cannula had significant effect on the lifespan
of sPIVCs (27).

The main limitation of this study was that it
was done in only one institution. We suggest
that other institutions also look into their phle-
bitis occurrence rates and formulate research
projects aimed at improving their quality of
care.

Conclusion

In this study we have identified that the rate of
phlebitis in patients with sPIVCs was 30.9%,

which is much greater than the acceptable 5%
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rate. It has been associated with modifiable fac-
tors, such as the lack of hand hygiene, the use
of hand sanitizer for cleaning purposes, the re-
peat usage of cannulas and cotton to clean IV
site during insertion, palpating insertion site
after cleaning, choosing insertion sites near
joints, and the number of health workers.
Hence, to reduce this unacceptable rate of phle-
bitis, it is important to address these modifiable
risks, through specific training provided to
health care providers, supporting the develop-
ment of behavioral changes in sustainable man-
ner and providing the required IPC supplies

and availing proper infrastructure.

Recommendation

The department should set clear protocols for
the insertion of peripheral intravenous cathe-
ters, as well as the management and follow-up
of patients with phlebitis. Health care providers
at the Department of Pediatrics should be
trained periodically. They should also be moni-
tored strictly to ensure that they are adhering to
the standards for sPIVCs as set by the NIS. It is
also recommended to minimize the sPIVC in-
sertion when possible and it is good consider-
ing replacement of sPIVCas clinically indicat-
ed. To minimize the risk of phlebitis,
healthcare providers should avoid reuse of
gloves, cannulas, sanitizer as antiseptic and
should not do repeated swabbing. Strict cau-
tions need to be taken by healthcare providers
to reduce pain associated with tissue trauma

and to avoid extra/ repeated insertion. Respon-

sible health professionals in the inpatient
wards should make timely assessments for the
phlebitis, and if needed they should monitor
the patient and manage them so as to prevent

further complications.

Ethical Consideration

Ethical approval for the study was secured
from the Institutional Research Ethics Review
Committee of SPHMMC (PM23/176). All the
study participants’ families and caregivers
were informed about the purpose of the study,

and they gave their verbal consent.

Limitation of this study was the fact that it
was done in one center and a follow-up quali-

ty improvement study should accompany.

Authors contribution

ME contributed through study conceptualiza-
tion, supervision, funding coordination and

manuscript preparation.

HW contributed through revision of study

proposal and review of manuscript.

SJ is the corresponding author and she con-
tributed through revision of study proposal,
supervision, manuscript preparation, submis-
sion, and correspondence with editors and re-
viewers and will be a respondent to post-

publication inquiries.

Conflict of interest

All the authors have no conflict of interest to

declare regarding the research, authorship or

236



Ethiopian Journal of Pediatrics and Child Health, 2026, 21(2)

ISSN 2413-2640

elSSN 2519-0334 Bisrat et al.

publication of this article. The funder had no
role in the study design, data analysis, data in-
terpretation or writing of the report. The corre-
sponding author had full access to all the data
in the study and had final responsibility for the

decision to submit the publication.
Fundings

The funding to undertake this study was pro-
vided by St.Paul’s Hospital Millenium Medical

College Research wing.
Acknowledgements

Our first gratitude goes to St. Paul’s Hospital
Medical College for granting the funding for
this study. We would also like to extend our
deepest appreciation to the Department of Pedi-
atrics and Child Health for allowing us to un-
dertake this study. Finally, we would like to
thank all the patients, health workers, and sub-
jects who were willing and consented to be ob-

served during this study.
Reference

1. Wong K, Cooper A, Brown J, et al. The
prevalence of peripheral intravenous cannu-
lae and pattern of use: A point prevalence
in a private hospital setting. J Clin Nurs.

2018;27(1-2) . doi:10.1111/jocn.13961.

Alexandrou E, Ray-Barruel G, Carr PJ, et
al. International prevalence of the use of
peripheral intravenous catheters. J Hosp
Med. 2015;10(8):530-533. doi:10.1002/
jhm.2389.

237

3. Biiylikyilmaz F, Sahiner NC, Caglar S,
Eren H. Effectiveness of an intravenous
protection device in pediatric patients on
catheter dwell time and phlebitis score.

Res. 2019;13(4):236-241.

doi:10.1016/j.anr.2019.09.001.

Asian Nurs

Gorski LA, Hadaway L, Hagle ME, et al.
Infusion therapy standards of practice, 8th
edition. J Infus Nurs. 2021;44(1S Suppl
1).doi:10.1097/
NAN.0000000000000396.

Privitera D, Mazzone A, Pierotti F, et al.
Ultrasound-guided peripheral intravenous
catheters insertion in patient with difficult
vascular access: A randomized controlled
trial. J Vasc Access. 2022;23(4):589-597.
doi:10.1177/11297298211006996.

Jackson, A. (n.d.). An update on VIP score
monitoring of peripheral IV sites with An-
drew Jackson. Pedagogy Education.
https://pedagogyeducation.com/News/An-
Update-On-VIP-Score-Monitoring-Of-
Peripheral-1V

O N, Alexander M, Burns L, et al. Guide-
lines for the prevention of intravascular
catheter-related infections. Am J Infect.
2017;39.

Muchamad, M., & Savitri, M. (2018). The
incidence of phlebitis among inpatients in
the hospital: Systematic review. Proceed-

ings of the International Conference on
Applied Science and Health, (3), 176-189.



Ethiopian Journal of Pediatrics and Child Health, 2026, 21(2)

ISSN 2413-2640

elSSN 2519-0334 Bisrat et al.

9.

10.

11.

12.

13.

14.

15.

Mandal A, Raghu K. Study on incidence of
phlebitis following the use of peripheral
intravenous catheter. J Family Med Prim
Care. 2019;8(9):2827-2831. doi:10.4103/
jfmpc.jfmpc 559 19.

Ben Abdelaziz R, Hafsi H, Hajji H, et al.
Peripheral venous catheter complications in
children: Predisposing factors in a multi-
center prospective cohort study. BMC Pedi-
atr. 2017;17(1):208. doi:10.1186/s12887-
017-0965-y.

Li XF, Liu W, Qin Y. Nurses' perception of
risk factors for infusion phlebitis: A cross-

sectional survey. Chinese Nurs Res. 2016;3
(1):37-40.

Wong K, Cooper A, Brown J, et al. The
prevalence of peripheral intravenous cannu-
lae and pattern of use: A point prevalence

in a private hospital setting. J Clin Nurs.
2018;27(1-2) . doi:10.1111/jocn.13961.

Tefera M, Letta S, Ararsa A, et al. Inci-
dence and its associated factors of phlebitis
among pediatric patients with peripheral
intravenous cannula at Hiwot Fana Special-
ized University Hospital. East Afr J Health
Biomed Sci. 2020;4(1):1-12.

Lulie M, Tadesse A, Tsegaye T, et al. Inci-
dence of peripheral intravenous catheter
phlebitis and its associated factors among
patients admitted to University of Gondar
hospital.  Thromb J.  2021;19(1):48.
doi:10.1186/s12959-021-00301-x.

Cicolini G, Manzoli L, Simonetti V, et al.

Phlebitis risk varies by peripheral venous

238

16.

17.

18.

19.

20.

21.

catheter site and increases after 96 hours:
A large multi-centre prospective study. J
Adv 2014;70(11):2539-2549.
doi:10.1111/jan.12403.

Nurs.

de Negri DC, Avelar AF, Andreoni S, et
al. Predisposing factors for peripheral in-
travenous puncture failure in children. Rev
Lat Am Enfermagem. 2012;20(6):1072-
1080. doi:10.1590/s0104-
11692012000600009.

Hudson-Barr D, Capper-Michel B, Lam-
bert S, et al. Validation of the Pain Assess-
ment in Neonates (PAIN) scale with the
Neonatal Infant Pain Scale (NIPS). Neo-
Netw. 2002;21(6):15-21.
doi:10.1891/0730-0832.21.6.15.

natal

Manworren RC, Hynan LS. Clinical vali-
dation of FLACC: Preverbal patient pain
scale. Pediatr Nurs. 2003;29(2):140-146.

Laudice Santos Oliveiral, Maiara Pimen-
tel Macedol, et al. Pain assessment in crit-
ical patients using the Behavioral Pain
Scale. Br J Pain. 2019;2(2):112-116.
doi:10.5935/2595-0118.20190021.

Comprehensive First AID and Emergency
Care Reference book, Rehoboth Publish-
ing P.L.C, August 2012. ISBN: 978-99944
-72-77-2.

Bitencourt ES, Leal CN, Boostel R, Mazza
VA. Prevalence of phlebitis related to the
use of peripheral intravenous devices in
2018;23

children. Enferm.

(1):49361.

Cogitare



Ethiopian Journal of Pediatrics and Child Health, 2026, 21(2)

ISSN 2413-2640

elSSN 2519-0334 Bisrat et al.

22.

23.

24.

Karaoglan N, Sar1 HY, Devrim 1. Compli-
cations of peripheral intravenous catheters
and risk factors for infiltration and phlebitis
in children. Br J Nurs. 2022;31(8)
doi:10.12968/bjon.2022.31.8.S14.

Centers for Disease Control. Guideline for
the prevention of intravascular catheter-
related infection, 2011. Available from:
https://www.cdc.gov/infectioncontrol/

guidelines/bsi/index.html.
World Health Organization. My 5 Moments

for hand hygiene, focus on caring for a pa-
tient with peripheral venous catheter, 2015.
Available from: https://cdn.who.int/media/
docs/default-source/integrated-health-
services-(ihs)/hand-hygiene/posters/hh15-
peripheralcatheter-web-en.pdf.

239

25.

26.

27.

World Health Organization. Infection pre-
vention and control. Available from:
https://www.who.int/teams/integrated-
health-services/infection-prevention-

control.

Mandal A, Raghu K. Study on incidence
of phlebitis following the use of peripheral
intravenous catheter. J Family Med Prim
Care. 2019;8(9):2827-2831. doi:10.4103/
jfmpc.jfmpc 559 19.

Birhane E, Kidanu K, Kassa M, et al.
Lifespan and associated factors of periph-
eral intravenous cannula among infants
admitted in public hospitals of Mekelle
City, Ethiopia. BMC Nurs. 2017; 16:33.
doi:10.1186/s12912-017-0227-1.



