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Background: Peripheral intravenous cannulas are routinely used in hospital-admitted children requiring intravenous therapy. The
majority of peripheral IVC lines are removed before completion of therapy due to cannula complications in children. Peripheral
intravenous cannula securing is a painful procedure for children, so recognizing the variables associated with the peripheral
intravenous cannula lifespan would help decrease the complications and increase the duration of cannula patency.

Objective: The main aim of this study was to determine the lifespan and associated factors of peripheral intravenous cannula among
hospitalized children in Gurage zone public hospitals, Ethiopia, 2021.

Methods: We conducted an institution-based cross-sectional study design among 422 admitted children in public hospitals of the Gurage
zone using a systematic random sampling technique. We collected data from interviews of parents using structured questionnaires and
direct observations using checklists. The data was coded and entered into EPI-DATA version 3.1 and exported to SPSS version 25 for
analysis. Bivariable and multivariable analysis was used by using a binary logistic regression model. Finally, the variables with a p-value of
<0.05 with a 95% confidence interval (CI) from the multivariable analysis were considered statistically significant.

Results: One hundred and sixty-six children (41.4%) had a short cannula lifespan (below 30 h). Multivariable logistic regression
analysis showed that neonatal intensive care unit (NICU) [AOR = 4.975; 95% CI (2.811-8.805)], reason for removal (complica-
tion) [AOR = 3.277; 95% CI (1.924-5.583)], fluid [AOR = 2.285; 95% CI (1.274-4.100)], and blood transfusion [AOR = 2.407;
95% CI (1.005-5.572)] were the statistically significant variables associated with the lifespan of a peripheral intravenous cannula.
Conclusion and Recommendation: The proportion of the short lifespan of the peripheral intravenous cannula was higher in
hospitalized children and health care providers better to use low concentration electrolytes, low osmotic pressure, and weak alkalinity
fluid. The cannula access might be the responsibility of the health-trained staff, and conserving immediate removal upon the presence
of a signal that indicates a complication.
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Introduction

Intravenous therapy (IVT) is the administration of therapeutic solutions directly into a vein." IV therapy is the fastest and
most reliable way for the administration of fluid and electrolyte, chemotherapy administration, infused medications,
transfused blood or blood components and provided some nutritional provisions such as total parenteral nutrition.*~
Peripheral intravenous cannula (PIVC) is one of the most commonly performed procedures in any hospital. It is
a common and universal medical practice to provide therapeutic IV medication* with up to 70-80% of hospitalized

patients requiring medication delivered through a vein cannula.’
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In particular, preterm or critically ill infants and children are slow to tolerate the introduction of enteral feeding
because of the immaturity of the gastrointestinal tract, delayed gastric emptying, and intestinal peristalsis. The
intravenous route is the main access for medication administration in hospitalized children and is vital to their survival.
A study conducted in Rio de Janeiro, among five neonatal units reported that 99.6% of newborns below 1.5 kg received
intravenous drugs, these indicate great usage rates for peripheral vascular devices.’

Critically ill children frequently require intravenous therapy for more than seven days, comprising different drugs that
irritate the vascular endothelium, which hinders peripheral vascular cannula maintenance for the time needed and enhances
the risk of complications. Health care professionals consider drugs features, therapy duration, suitability, and assessment of
the child’s venous before starting Intravenous therapy. Intravenous therapy quality is achieved when professionals manage
to reduce related complications, the number of punctures, costs to optimize work and enhance patient safety.”

The need for vascular access in the child patient is frequent, but it is difficult, time-consuming, and frustrating to obtain
reliable and confident vascular access in the pediatric patient, especially newborns. In addition to this, the veins in neonates
and children are very tiny and easily ruptured, so the frequency of cannula change is high. Also, due to the diminishment of
the intravenous devices, it is difficult to gain the vein of newborns. However, it requires considerable experience and skill to
achieve this and good care of the child. Veins in the child are small and fragile, which implies low tolerance to pH and
osmolality. Because of these factors, the extravasation rates are more than 40%, and about 91% of peripheral IV lines are
removed before therapy is complete due to cannula complications in children’.

An intravenous cannula was removed if the intravenous cannula site became painful or erythematous, the cannula
failed to function, fell out, or was removed as it was no longer required.'®"!

The lifespan of PIVC is a significant issue, and its survival depends on many variables previous researchers had
shown that child sex, cannula size, site of insertion, methods of administration of medications and fluids, blood
transfusion, clinical experience of PIVC inserted nurse, and complications such as clotting, occlusion, leakage, infiltra-
tion, extravasation, phlebitis, and infection significantly affect the Lifespan of PIVC.'* '

The average lifespan of PIVC in neonates and children reported in different kinds of literature is 10 to 50 hours and
15 to 276 hours (hr), respectively.'>'® PIVC can be safely maintained with adequate monitoring for up to 144 hours in
critically ill children.'”

The consequence of cannula failure for patients and healthcare organizations is extensive and includes treatment
delay, pain, distress, increased morbidity from complications, increased workloads on health care providers, and
increased health care costs.'®

The parent’s socio-demographic characteristic was not included in the previous study, but the current study was
addressed.

In one study conducted in Mekelle, Ethiopia, this study only includes infants, but the lifespan of PIVC is a big issue
in admitting children, and this study includes all admitted children in the hospital.

Identifying the factors that affect the lifespan of PIVC would help to increase cannula duration, reduce complications
and identify areas of caregivers in need of change, and decide which interventions to implement for further supporting
patients. It is essential to understand the factors that affect the lifespan of PIVC to find possible solutions for improving
health care for hospitalized children. Therefore, this study aimed to assess the lifespan of PIVC among hospitalized
children in public hospitals of the Gurage zone.

Materials and Methods
Study Design and Setting

We used an institution-based cross-sectional study design from June/1 to August/30/2021. The study was conducted in
public hospitals of the Gurage zone, Southern Nation, Nationality People Region (SNNPR) South-West Ethiopia. Wolkite
town is the capital of the Gurage zone, which is located 158 Km southwest of Addis Ababa and 260 Km from Hawassa.
The Gurage Zone has a total area of 5932 square kilometers. It has 20 woredas and two municipalities with a total of 443
kebele of which 411 are rural and 32 urban. According to 2012 population projection by CSA, the total population is
1,767,518 among these under-five children comprising 15.6% (275,910).19
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There are seven hospitals (five public and two non-governmental). Five of the hospitals are primary hospitals, one
general hospital, and the other one is a specialized comprehensive hospital, 79 health centers (7 are NGO HC), and 444
Functional health posts serving the total population in the zone. All public hospitals in a Gurage zone that provide
pediatric inpatient care were involved in the study.

Study Population
The study population involved selected neonates and children admitted to pediatric wards and units with an intravenous
cannula in public hospitals of the Gurage zone during the data collection period.

Inclusion Criteria
Neonates and children admitted to the pediatric ward/unit with a PIVC for the administration of intravenous therapy were
included.

Exclusion Criteria
Neonate and children secure PIVC and immediately discontinue after a procedure, the child’s death with a PIVC, and
Children referred from another hospital with a PIVC were excluded.

Sampling Methods and Sampling Procedure
The sample size was determined using the single population proportion formula assumption that the proportion of short
lifespan peripheral intravenous cannula was 52.8%'¢ from previous literature with 5% marginal error and 95%
confidence interval (CI).

(za/2)* p(1 — p) (1.96)% % 0.528 % 0.472

n= n= n =383 1
w2 (0.05) W

where n = Initial sample size, o = Precision level or level of significance, P = population Proportion of the lifespan of
PIVC, w = Marginal error, Za/2 = the value under the standard normal table is 1.96. By adding a non-response rate of
10%, the final sample size was 422.

To select 422 admitted neonates and children in the pediatric ward/unit for all public hospitals in the Gurage zone, the
last six months’ admission Neonate and children of each hospital were used to pediatrics in the patient flow rate of the
respective hospitals. The sample size was proportionally allocated to each hospital in the Gurage zone based on the
expected paediatric inpatient flow rate. A stratified random sampling technique was used to select admitted children in the
hospital and ward/unit, and a systematic random sampling technique was used to select the study unit.

According to pre-assessment, the total sample size was met by a systematic random sampling technique (ie K=N/n
=460/422 = 1.1 = 2) every two-interval admission included in the sample until the total sample size for this study had
been obtained in all public hospitals. Based on the registration book, which is used as a sampling frame, a starting sample
is determined by using simple random sampling by lottery method. The procedure continued throughout the data
collection period until the required sample size was achieved.

Variables
Dependent variables
The lifespan of a peripheral intravenous cannula

Independent variables
Socio-demographic characteristics
Children clinical characteristics
Cannula characteristics
Healthcare-related characteristics
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Operational Definition
e Hospitalized children: Children admitted in pediatric ward or unit in less than 15 years.

Neonate: birth for up to 28 days.

The Lifespan of PIVC: Calculated from the time of insertion to the time of removal.
The Short Lifespan of PIVC is the duration of the PIVC is less than or equal to 30 hours.'®
The long Lifespan of PIVC is the duration of PIVC greater than 30 hours.

Data Collection Tool and Procedure

We developed the questionnaire from an extensive literature search by adapted from previously conducted studies'*!*°
with some changes based on the local context and consisted of five main themes: 1) parent socio-demographics, which
surveyed parents’ socio-demographic characteristics, including gender, age, educational status, marital status, occupation,
residence, religion, and relationship to the child 2) children socio-demographic age, gender.

3) Children clinical characteristics, including admission hospital, admission ward/unit, disease condition, length of
ward stay, health status, weight and height/length 4) cannula characteristics, including cannula size or gauge, site of
insertion, venous condition, use of glove, attached material and reason for removal and 5) healthcare-related factors
including clinical experience, educational level, attempt to insert, medication type, fluid type, infusion type, and blood
transfusion.

We determined the peripheral intravenous cannula lifespan, the times of insertion and removal noted, and then we
calculated the lifespan from the time of insertion to the time of removal.

Categorizing into a short-life span of PIVC, the duration of PIVC is less than or equal to 30 hours and long lifespan of
PIVC is the duration of PIVC greater than 30 hours.

Then, the designed questionnaires were changed from English to local language and back to English to check the
consistency of the questionnaire. We used eight nurses for data collection and two nurses for supervision. The collected
questionnaire was checked for completeness of the data by the principal investigator daily.

Data were collected through face-to-face interviews of the parents using structured questionnaires, chart review for
children’s clinical related characteristics, and observational methods for cannula characteristics.

Data Quality Assurance
The quality of data was ensured through training of data Collectors and pretesting of the questionnaire. We tested the
instrument by taking 5% of the sample size. Based on the pretest, the time needed to complete an interview and the total
number of days needed for data collection were estimated.

The principal investigator and data collectors made frequent checks on the data collection process to ensure the
completeness and consistency of the gathered data.

Data Processing and Analysis
We used EPI-DATA version 3.1 for data entry and SPSS version 25 for analysis. We presented the findings of the study
using tables, graphs, pie charts, and narration.

Bivariate analysis and crude odds ratio with 95% confidence interval (CI) were used by using a binary logistic
regression model. Adjusted odds ratio along with 95% CI was used to identify the factors associated with the lifespan of
PIVC. Finally, the variables with a p-value <0.05 from the multivariable analysis were considered statistically significant.

Ethical Consideration

Wolkite University's Ethical Review Committee has approved this study and the verbal consent process. Upon this
clearance, the managers of each public hospital in the Gurage zone took written permission. The responsible person in
pediatric inpatient care talked about the purpose of the study, and the verbal consent to confirm willingness was taken
from the participants. They notified that to have the right to refuse or terminate at any point of the interview and also the
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extracted information would not be used other than study purpose. We conducted the study per the declaration of
Helsinki.

Result

Parent Socio-Demographic Characteristics of the Respondents

There were 401 study participants involved in this study with a response rate of 95%. The highest proportion of
respondents (65.3%) was within the age group of 21-30 years with a mean age of 28.88 with SD 6.039. (76.8%) were the
mothers of the children. Regarding marital status, majorities (93.5%) of the participants were married, and half of the
participants (56.9%) lived in a rural area. Regarding the educational status of the respondents, one-third 35.4% were
completed primary education, and (56.4%) were housewives. Half of the participants (52.1%) were Muslim followers
(Table 1).

Children Socio-Demographic Characteristics

Among a total of 401 children who participated in the study, the highest proportion of children age (70.6%) was within
the age group of 0—1 years with the median age of the children was 0.41 years with Inter-Quartile Range (IQR), 0.03—1.5
years. Regarding the sex of the children, the majority of the respondents (77.6%) were females (Table 2).

Table | Socio-Demographic Information About Parents in Gurage Zone Public Hospitals, Ethiopia, 2021

(n = 401)
Variables Category Frequency Percent (%)
Age in years 18-20 22 55
21-30 262 65.3
31-40 107 26.7
> 40 10 2.5
Sex Male 90 224
Female 311 77.6
Educational status Cannot read and write 98 24.4
Read and write 74 18.5
Primary 142 354
Secondary 37 9.2
Collage 20 5.0
University 30 7.5
Religion Orthodox 159 39.7
Muslim 209 52.1
Protestant 33 8.2
Marital status Single 22 5.5
Married 375 93.5
Divorced 2 0.5
Widowed 2 0.5
Occupation Government employed 6l 15.2
Private business 27 6.7
Merchant 30 75
Farmer 57 14.2
House wife 226 56.4
Residence Urban 173 43.1
Rural 228 56.9
Relation to the child | Mother 308 76.8
Father 8l 20.2
Sister 12 3.0
Pediatric Health, Medicine and Therapeutics 2022:13 htps: 85
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Table 2 Socio-Demographic Information About Children in Gurage Zone Public Hospitals, Ethiopia,

2021 (n = 401)

Variables Category Frequency Percent (%)

Child Age in years Infancy (0-1) 283 70.6
Toddlers (1-3) 71 17.7
Preschool age (3-6) 25 6.2
School age (6-12) 16 4.0
Adolescent (12—-15) 6 1.5

Child sex Male 90 224
Female 311 77.6

Children Clinical Characteristics

Of the 401 children who participated in the study, half of the children were admitted to the general hospital. Regarding
the admission of children in pediatric units (56.6%) children were admitted to the pediatric ward. The mean weight of the
child was 7.38 with SD 5.74, and the mean height or length of the child 65.90 was with SD 20.61, regarding the length of
stay in the ward or unit majorities (87.3%) children stay in the ward were less than or equal to 7 days. Majorities (94.5%)
of children were acutely sick, and 189 (47.1%) were sub-critical health conditions. Regarding the diagnosis of the child,
the highest disease cause for admissions was Severe community-acquired pneumonia (22.9%), followed by late-onset
neonatal sepsis (14.0%) (Table 3).

Cannula Related Characteristics

Regarding the cannula size, a total of 401 peripheral intravenous cannula insertions were considered. Insertion was
accomplished for 376 children (93.8%) by 24 gauge cannulas. When looking at inserted place 281 (70.1%), cannulas
were inserted into veins of the hand. About 99% of the peripheral intravenous cannulas were attached to the insertion
site by plaster. Regarding the type of glove used during insertion of peripheral intravenous cannula 337 (89.0%) were
used sterile glove and majorities of 359 (89.5%) number of cannula inserted until the data collection time was one up
to three cannulas. More than half of 215 (53.6%) cannulas were inserted in veins that were visible but not palpable.
Half of the peripheral intravenous cannulas 202 (50.4%) were discontinued due to complications (Table 4).

Healthcare-Related Characteristics
Based on the data received, of the total sampled children with a peripheral intravenous cannula, in 192 cases 47.9%
insertion was accomplished in 2-3 attempts, about 179 (44.6%) nurses who insert the cannula had 2-3 years of
clinical experience, and 363 (90.5%) held degrees. About 377 (94.0%) of the peripheral intravenous cannulas were
placed for administration of medication with or without fluid and blood transfusion. Around 290 (72.3%) of the
peripheral intravenous cannula were used 1-2 times per day for medication administration and 360 (89.8%) were 1-2
drugs, antibiotics were among the most commonly administered medications accounting for 348 (86.8%) of periph-
eral intravenous cannulas. About 125 (31.2%) peripheral intravenous cannulas were placed for fluid administration,
95 (23.7%) children were resuscitated with maintenance fluid, and 67 (16.7%) were infused continuously.

Around 38 (9.5%) peripheral intravenous cannula was placed for blood transfusion. Twenty (5%) children were
transfused whole blood (Table 5).

The Lifespan of a Peripheral Intravenous Cannula

The duration of peripheral intravenous cannulas in hospitalized children (n = 401) ranges from 10 to 183 hours for
a median of 48 hours with an interquartile range of 24—72 hours. This study revealed that the proportion of the short
lifespan of a peripheral intravenous cannula in hospitalized children was 166 (41.4%) with a 95% confidence interval
(36.9-45.6%) (Figure 1).
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Table 3 Children Clinical Characteristics in Gurage Zone Public Hospitals, Ethiopia, 2021 (n = 401)

Variables Category Frequency Percent (%)

Types of hospital Primary 96 24
General 205 511
Referral 100 24.9

Admission ward Pediatrics medical ward 227 56.6
NICU 137 342
Malnutrition 37 9.2

Weight Mean and SD 7.38+5.74

Height Mean and SD 65.90+20.61

Hospital stay < 7 days 350 87.3
> 7 days 51 12.7

Disease condition Acute 379 94.5
Chronic 22 55

Health status Stable 182 454
Sub critical 189 47.1
Ciritical 30 75

Diagnosis Acute gastro enteritis I 27
Anemia 6 1.5
Appendicitis 4 1.0
Bleeding 2 0.5
Bronchial asthma 3 0.7
Burn 8 2.0
Cellulitis 2 0.5
Congenital heart disease 12 29
Diabetes mellitus 3 0.7
Early onset neonatal sepsis 35 87
Failure to suck 3 0.7
Hyper active airway disease 23 5.7
Hydrocephalic 2 0.5
Hypoglycemia 4 1.0
Impetigo 2 0.5
Low birth weight 3 0.7
Late onset neonatal sepsis 56 14.0
Meconium aspiration syndrome 17 42
Meningitis 5 1.2
Neonatal jaundice 4 1.0
Osteomyelitis 2 0.5
Perinatal asphyxia 25 6.2
Poising 4 1.0
Preterm 6 1.5
Sever acute malnutrition 47 1.7
Sever community acquired pneumonia 92 22.9
Seizure 6 1.5
Trauma 4 1.0
Others 10 2.5

Factors Associated with the Peripheral Intravenous Cannula

Lifespan

From the bivariate analysis, types of hospital, admission ward, health status, inserted place, number of PIVC inserted,

reason of removal, attempt to insert, medication, fluid, and blood transfusion were variables taken into consideration for

multivariable analysis.
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Table 4 Cannula-Related Characteristics of Children in Gurage Zone Public Hospitals, Ethiopia, 2021 (n = 401)

Variables Category Frequency Percent (%)
Gauge of cannula 24_gauge 376 93.8
22_gauge 25 6.2
Cannula inserted place Scalp I 27
Arm 59 14.7
Hand 281 70.1
Leg 50 12.5
Cannula attached Gauze 4 1.0
Plaster 397 99.0
Used glove Clean glove 44 11.0
Sterile glove 357 89.0
Venous condition Visible but not palpable 215 53.6
Palpable but not visible 53 13.2
Visible and palpable 76 19.0
Not visible and not palpable 57 14.2
Number of cannula inserted 1-3 cannula 359 89.5
4-6 cannula 42 10.5
Reason of removal DwcC 199 49.6
Complication 202 50.4
Types of complication Infiltration 25 6.2
Leakage 115 28.7
Occlusion 5 1.2
Accidental cannula traction 37 9.2
Phlebitis | 0.2
Local infection 13 32
Extravasation 5 1.2

In multivariable logistic regression analysis, factors such as admission ward in a neonatal intensive care unit (NICU)
[AOR = 4.975; 95% CI (2.811-8.805)], the reason for removal due to complication [AOR = 3.277; 95% CI (1.924—
5.583)], fluid administration [AOR = 2.285; 95% CI (1.274—4.100)], and blood transfusion [AOR = 2.407; 95% CI
(1.005-5.572)] were the statistically significant variables associated with the peripheral intravenous cannula lifespan
among hospitalized children (Table 6).

Discussion

In this study, one hundred sixty-six (41.4%) with a 95% confidence interval (36.9—45.6%) of the children had a short
cannula lifespan (<30 hours). This study is lower than the study finding of Tigray, Ethiopia (52.8%) 16. It may be related
to different study populations, different study setups, and different backgrounds could be the attributes for the difference.

In this study, the median lifespan of the cannula was 48 hours lower than the studies conducted previously in Colombia,
among 223 hospitalized children reported that the median lifespan of the peripheral intravenous cannula was 129 h.*!

However, in this study, the median lifespan of the cannula was 48 hours higher than the studies conducted previously
reported from Australia (29 hr),?? India (40 hr),?® and the United States (33 hr).* Maybe related to characteristics of the
study population, socio-cultural difference, the type of health facilities, health service quality, contributions of the emerging
advanced technology, different analysis methods and techniques used to compute the overall lifespan of the peripheral
intravenous cannula according to the main objectives could be the attributes for the difference.

In the multivariable analysis, the admission ward showed a significant association with the peripheral intravenous
cannula lifespan. PIVC lifespan was short in neonates admitted to a neonatal intensive care unit compared to those
admitted to the pediatric ward. Similar findings were also observed in an earlier study conducted in the southwestern
United States and Tigray, Ethiopia.'>'® It might be due to the reason that neonates admitted to neonates’ intensive care

88 https: Pediatric Health, Medicine and Therapeutics 2022:13

Dove!


https://www.dovepress.com
https://www.dovepress.com

Dove Mewahegn et al

Table 5 Health Care Characteristics of Children in Gurage Zone Public Hospitals, Ethiopia, 2021 (n = 401)

Variables Category Frequency Percent (%)
Clinical experience Less than 2 years 83 20.7
3-5 years 179 44.6
6—10 years 139 347
Educational level of nurse that insert cannula Degree 363 90.5
Diploma 38 9.5
Attempt to insert One times 177 44.1
2-3 times 192 47.9
4-6 times 32 8.0
Medication Yes 377 94.0
No 24 6.0
Cannula use per day 1-2 times 290 723
3—4 times 87 21.6
drugs administer per device 1-2 drugs 360 89.8
3—4 drugs 17 4.2
Type of medication Antibiotics 348 86.8
Diuretics 12 29
Anti-pain 65 16.2
Corticosteroid 58 14.5
Others 4 1.2
Fluid No 276 68.8
Yes 125 31.2
Type of fluid Maintains fluid 95 237
5% dextrose 27 6.7
Others 3 0.8
The type of infusion Continuous 67 16.7
Intermittent 58 14.5
Blood transfusion No 363 90.5
Yes 38 9.5
The type of blood Whole blood 20 5.0
Packed RBC 18 4.5

units were critically ill and were more likely to concurrently require more medications, and the neonates’ veins are very
small and easily ruptured.

According to this study, complications affect the lifespan of PIVC. Similar findings were observed in an earlier study
conducted in Tigray, Ethiopia.'® Maybe due to the cannula being foreign material inserted into the human body, the
presence of a foreign body in the vein stimulates an inflammatory response, which disposes of the development of
thrombus and complication.

Our finding also showed that the lifespan of a peripheral intravenous cannula with fluid administration was shorter
than those who had not fluid administration. Similar findings were also observed in an earlier study conducted in
Tunisia.>* This may be due to children who have taken high-concentration electrolytes, high osmotic pressure, and strong
alkalinity that can damage the vein. And also, hyperosmolar agents such as 10% dextrose or total parenteral nutrition
solutions can cause skin necrosis and serious issue damage.”> Children who had significant local tissue necrosis by
peripheral extravasation of intravenous solutions containing high concentration electrolytes and/or 10% dextrose cause
short peripheral intravenous cannula lifespan.

Our study also revealed that the peripheral intravenous cannula lifespan with the transfusion of blood was shorter than
that of those who did not have to be blood transfused. Similar findings were also observed in an earlier study conducted
in the southwestern United States and Tigray, Ethiopia.'>'® This might be due to the reason that it was hypothesized that
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Figure | The peripheral intravenous cannula lifespan of children in Gurage zone public hospitals, Ethiopia, 2021 (n = 401).

alkalinity solutions infused in the peripheral intravenous cannula may be affecting the peripheral intravenous cannula
lifespan.

Limitation of the Study

Since the data collection method used an observational checklist, the study might have been subjected to the Hawthorne
effect, though this effect was tried to minimize by concealing the observation from the study participants. The lack of
repeated observation of cannula-related characteristics may compromise the ascertainment of the peripheral intravenous
cannula lifespan.

Strength of the Study

The strength of this study was the sample size and use of different variables, especially parent socio-
demographic part and children clinical-related factors in hospitalized children. Careful selection of patients
should have reduced the potential misrepresentation and bias estimates. Another strength is the insertions, and
the removal date of the peripheral intravenous cannula was recorded by clinical staff and reduced the potential
outcome misclassification.

Conclusion and Recommendation
Based on our findings, the proportion of the short peripheral intravenous cannula lifespan in hospitalized children was
higher in public hospitals of the Gurage zone, Ethiopia.

The finding revealed that the Admission ward (neonatal intensive care unit), the reason for the removal (complica-
tion), fluid administration, and blood transfusion were the statistically significant variables associated with the peripheral
intravenous cannula lifespan.

Health care providers better use low concentration electrolytes, low osmotic pressure, and weak alkalinity fluid.
Health care providers better pay attention to neonates admitted to the neonatal intensive care unit the PIVC, access that
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Table 6 Bivariate and Multivariable Logistic Regression Analysis Result of Lifespan and Associated Factors of Peripheral Intravenous
Cannula Among Hospitalized Children in Gurage Zone Public Hospitals, SNNPR, South-West, Ethiopia, 2021

Variables Category Lifespan of PIVC COR (95%, CI) AOR (95%, CI) P value
Short Lifespan | Long Lifespan
n (%) n (%)
Types of hospital Primary 37 (9.22) 59 (14.71) | [
General 78 (19.45) 127 (31.67) 0.590 (0.364-0.956)* 1.350 (0.712-2.560) 0.358
Referral 51 (12.71) 49 (12.24) 0.603 (0.341-1.063) 1.392 (0.674-2.874) 0.372
Admission ward PW 64 (15.96) 163 (40.65) | [
NICU 95 (23.69) 42 (10.47) 6.457 (4.013-10.389)* | 4.975 (2.811-8.805)** | 0.000
Malnutrition | 7 (1.74) 30 (7.49) 0.666 (0.277-1.603) 0.963 (0.359-2.585) 0.941
Health status Stable 83 (2.06) 99 (24.68) | |
Sub critical 62 (4.98) 127 (31.67) 0.582 (0.382-0.887)* | 0.590 (0.343-1.015) 0.057
Critical 21 (5.23) 9 (2.24) 2.783 (1.209-6.405)* 1.748 (0.609-5.017) 0.299
Inserted place Scalp 6 (1.49) 5 (1.24) 1.527 (0.411-5.670) 2.423 (0.450-13.042) | 0.303
Arm 16 (3.99) 43 (10.73) 0.474 (0.213-1.055) 0.888 (0.326-2.419) 0.816
Hand 122 (30.42) 159 (39.65) 0.977 (0.533-1.790) 1.217 (0.553-2.679) 0.626
Leg 22 (5.48) 28 (7.00) | [
Number of cannula -3 cannula 142 (35.43) 217 (54.11) | |
inserted 4-6 cannula | 24 (5.98) 18 (4.48) 2.038 (1.067-3.890)* 1.445 (0.620-3.368) 0.39
Reason of removal DwC 56 (13.96) 143 (35.66) | |
Complication | 110 (27.43) 92 (22.94) 3.053 (2.016-4.623)* 3.277 (1.924-5.583)** | 0.000
Attempt to insert One times 78 (19.45) 99 (24.68) 0.788 (0.371-1.674) 1.390 (0.476—4.056) 0.547
2-3 times 72 (17.9¢6) 120 (29.93) 0.600 (0.283-1.273) 0.888 (0.312-2.525) 0.823
4-6 times 16 (3.99) 16 (3.99) | [
Medication No 19 (4.73) 5 (1.25) | |
Yes 147 (36.66) 230 (57.35) 0.168 (0.061-0.460)* | 0.721 (0.217-2.397) 0.593
Fluid No 80 (19.95) 196 (48.88) | [
Yes 86 (21.44) 39 (9.73) 5.403 (3.414-8.550)* 2.285 (1.274-4.100)** | 0.006
Blood transfusion No 143 (35.66) 220 (54.86) | [
Yes 23 (5.74) 15 (3.74) 2.359 (1.191-4.674)* 2.407 (1.005-5.572)** | 0.049

Notes: *p value <0.05 at bivariate logistic regression: **p value <0.05 at multivariate logistic regression.

might be the responsibility of the health-trained staff, and conserving immediate removal upon the presence of a signal
that indicates a complication.
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