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ABSTRACT

Objective: Pediatric patients are considered at risk for Peripheral intravenous catheters (PIVCs) complications more than adults.
This study aimed to assess the level of mothers’ knowledge of PIVC maintenance, caring, and complications among pediatric
patients. It was also aimed to investigate the association between maintenance and complication knowledge of PIVC. Furthermore,
demographic factors were investigated to assess associations on mothers’ knowledge of PIVC.
Methods: The study adopted a cross-sectional design. This study was performed on a convenience sample of 193 mothers from a
tertiary hospital in Jordan in 2020.
Results: Mothers’ knowledge regarding complications was higher than their knowledge of maintenance and caring of PIVC.
Mothers’ knowledge toward caring for PIVC was positively correlated with their knowledge about PIVC complications. Mothers’
age and the number of hospital admissions were found to be significantly associated with the level of maintenance and caring
knowledge of PIVC but not with complication knowledge of PIVC. The higher the educational level of a mother the less prone
she is to complications of PIVC in pediatric patients.
Conclusions: It is recommended that health professionals working in pediatric engage mothers in educational sessions to improve
maintenance, care, and to prevent complications of PIVC among pediatric patients.
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1. INTRODUCTION

Peripheral intravenous catheterization (PIVC) is the most
common procedure for providing medical treatment such as
hydration, medication administration, blood product adminis-
tration, and nutrition for hospitalized patients.[1] It has been
estimated that more than 89% of hospitalized patients need
PIVC and over one billion hospitalized patients during hos-
pitalization have a peripheral intravenous catheter to deliver
primary medical treatment.[2] Annually, over 300 million of

PIVC are inserted in The United States.[3] Despite the wide
use of PIVC, it is associated with a variety of complications
such as phlebitis, infiltration, dislodgment, extravasation, and
catheter-associated bloodstream infection.[3]

Pediatric patients are considered at risk for PIVCs compli-
cations more than adults. For example, Ben Abdelaziz et
al.,[4] showed that about a quarter of pediatric patients have
local complications from PIVC and premature loss of the
PIVC before the therapy is completed with a median life
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span of cannula ranging from 29 to 60 hours compared to
96 hours for adult patients.[5] Furthermore, up to 97% of
PIVCs in neonates have these local complications with a
median life span from 23 to 40 hours.[4] There has been
extensive research regarding the factors of PIVC compli-
cation among pediatric patients.[6–8] However, it is widely
recognized that the complication factors of PIVC are mainly
related to physiological factors such as fragile vein structure
and psychological factors such as communication barriers,
activity level, little awareness about PIVC importance, and
the care dependency on their family.[9] Complications of
PIVC are documented in pediatric patients such as phlebitis,
infiltration, pain, and local inflammation. It has also been
considered a traumatic event for both children and their moth-
ers.[1]

The pediatric patient’s safety is considered 1 of the 6 do-
mains of quality of care.[10, 11] Accordingly, maintaining
peripheral intravenous catheters without local complications
or premature loss is a way of keeping pediatric patients out
of harm. Educational sessions for the pediatric patient care-
givers have relatively greater significance in decreased PIVC
infiltration and other complications,[12] little attention has
been paid to the mothers’ knowledge regarding maintenance
and complications of PIVC among pediatric patients.

Study aims

This study aimed to assess the perceived level of mothers’
knowledge of PIVC maintenance and complications as pri-
mary caregivers. It was also aimed to investigate the asso-
ciation between maintenance and complication knowledge
of PIVC. Furthermore, demographic factors such as age, ed-
ucational level, and numbers of hospital admissions were
investigated to assess associations on mothers’ knowledge of
PIVC. To our knowledge, this is the first study in Jordan that
measured mothers’ knowledge of handling PIVC and their
knowledge of PIVC complications. This study will provide
important information about mothers’ knowledge of PIVC
maintenance and complications in order to enhance mothers’
involvement with healthcare providers in providing care for
their hospitalized children.

2. METHODS

2.1 Design

The study adopted the cross-sectional design in order to as-
sess the mothers’ knowledge regarding PIVC maintenance
and PIVC complications. The study adopted the Strengthen-
ing the Reporting of Observational Studies in Epidemiology
(STROBE) guidelines.

2.2 Setting
The study population consisted of mothers admitted into
pediatric departments in a major hospital in Amman (the
capital of Jordan). Inclusion criteria included: Mothers of
inpatient children who stayed in the hospital with their chil-
dren overnight. Exclusion criteria included: patients who
were over 12 years old, patients who were admitted for one
day only, and patients who were without PIVC.

2.3 Participants
All mothers who were admitted with their child into pediatric
departments such as intensive pediatric unit, intermediate
pediatric unit, and pediatric floor between the period of June
and September in the year 2020 were selected conveniently to
participate in this study. After institutional review boards ap-
proved this study, we conducted meetings with head nurses
and in-charge nurses in the selected areas to explain the
study aims. We distributed the envelope that contained the
consent form, demographic factors, and study tool to all
mothers upon admission time who meet the inclusion crite-
ria. Socio-demographic factors were mothers’ age, mothers’
educational level, and the number of hospital admissions.

2.4 Variables
Mothers’ knowledge of PIVC maintenance and mothers’
knowledge of PIVC complications are the dependent vari-
ables of this study. The independent variables are mothers’
age, mothers’ educational level, and the number of hospital
admissions.

2.5 Data measurement
Mother knowledge scale
This scale was used to assess the level of maintenance moth-
ers’ knowledge of the proper site, dressing clean, hand hy-
giene, type of duoderm, and clean site of PIVC. Furthermore,
this scale was used to assess the level of complications moth-
ers’ knowledge and was a sign of redness, swelling, pain,
tenderness, and infiltration of PIVC. This scale was adapted
from a previously published study of Osti et al.[13] The self-
administered survey was measured on a 5-point Likert scale.
For positive items, the scale was as follows: 5 “Always”,
4 “Often”, 3 “Sometimes”, 2 “Rarely”, 1 “Never”. Nega-
tive items were assessed in the reverse order. To assess the
overall level, the following standards have been applied as
low average score ranged between (1.00-2.33), the moderate
average score ranged between (2.34-3.67), and high average
score ranged between (3.68-5.00). The study tool consists
of 3 parts. The first part was for socio-demographic charac-
teristics which include: mothers’ age, educational level, and
numbers of hospital admissions. The second part was for
measuring mothers’ knowledge of maintaining and caring of
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PIVC that consisted of 9 items. The third part consisted of
8 items to measure mother knowledge of PIVC associated
complications.

To assess the validity and reliability of the selected scale in
the Arabic language; the following criteria were followed:
translation process, face validity, construct validity by (fac-
tor analysis, Kaiser-Meyer-Olkin (KMO) test for sampling
adequacy, and Bartlett’s test of sphericity), and Cronbach’s
alpha was performed as follows: The translation process of
mother knowledge survey was examined throughout three
steps: forward translation, back translation, and bilingual
expert in the related field opinion was assessed. None of the
17-items was removed and hence, they agreed on the final
Arabic version. To assess the face validity, a pilot study with
29 mothers was done. We asked them to provide their sugges-
tions regarding context (suitable vs. not suitable), linguistic
(appropriate vs. not appropriate), and suitability (stable vs.
not stable) of the Arabic version of the survey for the local
society. A score more than or equal to 1.5 is considered for
all items.[14] A total of 90% from the pilot study was satisfied
regarding the context, linguistic, and suitability of all items.
However, we made some amendments in terms of linguistics
and local suitability for complication knowledge items.

Factor loadings of the second part (mothers’ knowledge
of maintaining) were ranged between 0.41 and 0.72 and
were ranged between 0.45-0.77 for the third part (moth-
ers’ knowledge of complication). Correlation matrix items
were all above 0.40 indicating a strong relationship between
items and construct.[15] The KMO test result was 0.92 and
0.89 for maintenance and complication, respectively. This
value is considered indicative of sampling adequacy and that
factor analysis would yield reliable and distinct factors.[16]

Bartlett’s test of sphericity: The result shows typically signif-
icant and suitable for factor analysis of maintenance survey
(χ2: 2580.60; df: 136; p < .001) and complication survey
(χ2: 1540.45; df: 128; p < .001).[17] Finally, to assess the
reliability of the mother knowledge scale among participat-
ing mothers in this study, the internal consistency reliability
was examined. The results revealed Cronbach’s Alphas of
0.81 and 0.79 for maintenance and complication items, re-
spectively. These items achieved the required level since the
Cronbach’s alpha of all constructs is greater than 0.70.[18]

2.6 Statistical methods
Data were analyzed using the Statistical Package for the
Social Sciences version 22 (SPSS). Descriptive statistics
were used to assess both types of knowledge of PIVC and
other independent variables including mothers’ age, mothers’
educational level, and the number of hospital admissions.
Means, frequencies, standard deviations, and percentages

were compared for study variables. Pearson correlation coef-
ficient was used. In addition, a One-way analysis of variance
(ANOVA) test was used to find if there is a significant differ-
ence between the level of knowledge of PIVC maintenance
and the level of knowledge of PIVC complications with other
demographic independent variables with an alpha level of
(0.05).

2.7 Ethical approval
Ethical approval was approved by the institutional review
boards of the selected hospital. It has been explained that the
mother has the freedom to participate by giving the necessary
data. They were informed that they as participants will be
coded as numbers to protect their identity and the data did
not contain any identifiable information. All subjects were
informed that they could contact the corresponding author for
any questions and for obtaining the results after completion
of the study.

3. RESULTS

3.1 Demographic factors
The study sample consisted of 230 mothers. Out of the
selected sample, 30 mothers were refused to participate in-
dicating a response rate of 80%. The participants were pre-
dominately in the age range of 19 to 35 years. In terms of
educational level, 33.2% of participants were pursuing high
school or less, 25.4% were bachelor, and the remaining had
diploma degrees and postgraduate degrees. There were 72
mothers admitted more than three times to the hospital, 55
mothers were admitted between two and three times, and the
remaining had admitted to the first time (see Table 1).

3.2 Perceived level and association between mainte-
nance and complications of PIVC

Mothers’ knowledge toward complications of PIVC is found
to be higher than in maintenance level. Knowledge of the
maintenance level of PIVC among mothers is found to be
positively associated with knowledge of the complication
level. Mothers are aware of the signs/symptoms of com-
plications of PIVC such as redness, swelling, and loss of
functioning than caring and maintaining PIVC (see Table 2).

3.3 Association between maintenance knowledge of
PIVC and demographic factors

The results reveal that there are significant associations be-
tween mothers’ age and the number of admissions toward
their maintenance knowledge of PIVC. On the other hand,
results show that there is no significant association between
mothers’ educational level and their maintenance knowledge
of PIVC (see Table 3).
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Table 1. Characteristics of study sample (N = 193)
 

 

Variables Descriptive Frequency Percentage (%) 

Mothers’ Age 
≤ 18 years  
19-35 Years 
> 35 Years 

17 
103 
73 

8.8 
54.4 
37.8 

Educational Level 

High School or less 
Diploma degree 
Bachelor’s degree 
Postgraduate degree 

64 
40 
49 
40 

33.2 
20.7 
25.4 
20.7 

Number of hospital 
admissions 

First time 
2-3 times 
More than 3 Times 

66 
55 
72 

34.2 
28.5 
37.3 

 

Table 2. Means, standard deviations, Pearson correlation coefficient, and overall levels for maintenance and complication
of PIVC

 

 

Variable Mean (%) Standard Deviation Overall Level r Sig 

Maintenance level 3.38  0.58 Moderate 
0.21 .003* 

Complication level 3.76  0.38 High 

 Note. r: Pearson correlation coefficient. *Sig ≤ .05. 

 

Table 3. Means, standard deviations, F-distribution, and p-level results for mothers’ demographic factors and their
maintenance knowledge

 

 

Variables Mean (SD) F-distribution Sig 

Mothers’ Age 
≤ 18 years  
19 – 35 Years 
> 35 Years 

 
3.32 (0.83) 

3.41 .03* 
3.29 (0.57) 

3.52 (0.51) 

Educational Level 
High School or less 
Diploma degree 
Bachelor’s degree 
Postgraduate degree 

 
3.40 (0.60) 

1.10 .35 3.33 (0.54) 

3.29 (0.55) 

3.50 (0.62) 

Number of hospital admissions 
First time 
2-3 times 
More than 3 Times 

 
3.23 (0.57) 

3.69 .02* 
3.40 (0.60) 

3.50 (0.56) 

 Note. SD: Standard deviation. *Sig ≤ .05. 

 

3.4 Association between complication knowledge of
PIVC and demographic factors

There are no significant associations between mothers’ age
and the number of admissions toward their knowledge about
PIVC complications. In contrast, there is a significant asso-
ciation between mothers’ educational level and their knowl-
edge about PIVC complications (see Table 4).

Based on their educational level, a post-hoc Scheffe multi-
ple comparison test was performed, and the results showed
that there is a statistically significant association between
postgraduate degree and other educational levels, where the

postgraduate degree is shown to have the highest level of
knowledge regarding complications of PIVC (see Table 5).

4. DISCUSSION
We found that the level of mother knowledge toward com-
plication is higher than knowledge toward maintenance and
care of PIVC. It seems that mothers who are admitted with
their children to the hospital are taken into consideration
the complications of PIVC regarding signs and symptoms
such as pain, redness, tenderness, extravasation, warmth, ery-
thema, and swelling. This result is consistent with previous
studies of Mulemba et al.[19] and Suliman et al.[20] Indeed,
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an insertion of PIVC in pediatric patients leading to difficult
experiences, pain, and fear is evident. We observed in this
study that mothers are aware to choose the proper site of

PIVC, pick the proper type of cannula, select the type of
duoderm, wash their hands after using and caring for PIVC.

Table 4. Means, standard deviations, f-distribution, and p-level results for mothers’ demographic factors and their
complication knowledge

 

 

Variables Mean (SD) F-distribution Sig 

Mothers’ Age 
≤ 18 years  
19 – 35 Years 
> 35 Years 

 
3.63 (0.28) 

1.16 .31 
3.78 (0.38) 

3.76 (0.37) 

Educational Level 
High School or less 
Diploma degree 
Bachelor’s degree 
Postgraduate degree 

 
3.56 (0.32) 

27.15 < .001* 3.75 (0.38) 

3.69 (0.28) 

4.14 (0.28) 

Number of hospital admissions 
First time 
2-3 times 
More than 3 Times 

 
3.71 (0.36) 

1.42 .24 
3.74 (0.43) 

3.81 (0.32) 

 Note. SD: Standard deviation. *Sig ≤ .05. 

 
Table 5. Post-hoc Scheffe multiple comparison test among mothers in terms of their education and complication of PIVC

 

 

Educational Level  
Mean 
Difference (I-J) 

Std. Error Sig. 

95% Confidence Interval 

Lower 
Bound 

Upper  
Bound 

High School or less 

Diploma -.164 .063 .089 -.344 .015 

Bachelor -.105 .060 .382 -.274 .064 

Postgraduate -.560* .063 .000 -.740 -.381 

Diploma degree 

High School .164 .063 .089 -.015 .344 

Bachelor .058 .067 .860 -.131 .248 

Postgraduate -.396* .070 .000 -.596 -.197 

Bachelor’s degree 

High School .105 .060 .382 -.064 .274 

Diploma -.058 .067 .860 -.248 .131 

Postgraduate -.455* .067 .000 -.645 -.265 

Postgraduate degree 

High School .560* .063 .000 .381 .740 

Diploma .396* .070 .000 .197 .596 

Bachelor .455* .067 .000 .265 .645 

 *Sig ≤ .05. 

Mothers’ knowledge toward caring for PIVC is positively
associated with their knowledge about PIVC complications.
This high level of knowledge is strongly related to the per-
ception of IV injections as one of the most feared procedures
experienced by hospitalized pediatric patients for both moth-
ers and caregivers.[21] It is widely recognized that mothers
are significantly involved in supporting their children psycho-
logically before and during the insertion of PIVC. Mothers’

holding and upright positioning proved to be successful in re-
ducing the distress associated with peripheral venous catheter
insertion in children.[22]

We found that increasing mothers’ age and admission number
increase mother knowledge about PIVC maintenance. How-
ever, this result is in contrast with a study by Al-Ayed[23]

which found that neither mothers’ age nor their educational
levels are affecting mothers’ knowledge of their children’s
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health issues. The higher the educational level of a mother
the less prone she is to complications of PIVC among pedi-
atric patients. Mothers’ educational level affects their ability
to participate in preventing complications for their hospital-
ized children. This pattern was also reported by Vasli and
Salsali,[24] but disagree with the finding of Naregal et al.,[25]

who reported that mothers’ age and educational level are pos-
itively affecting their knowledge of caring for children with
Pyrexia. Finally, assess the maintenance and complications
knowledge of PIVC among mothers, it would be to prevent
pediatric patients from unexpected complications.

Limitations
Social desirability, convenience sampling by self-reported
questionnaires, and ceiling effect might lead to selection and
reporting bias. Additionally, we did not measure and con-
sider some important characteristics such as type of mother
work, patient acuity status, and geographical area. Finally,
the reliability of the tool was established using only internal

consistency. Test-retest reliability was not performed. Future
studies must take these limitations in their consideration.

5. CONCLUSIONS
This study shows that mothers’ knowledge regarding compli-
cations is higher than in the maintenance of PIVC. However,
mothers’ age and the number of hospital admissions are
found to be significantly associated with the level of mainte-
nance and caring knowledge of PIVC but not with the level of
complication knowledge of PIVC. Educational level is found
to be only associated with the level of complication knowl-
edge. Mothers’ knowledge regarding PIVC is important
for preventing complications among pediatric patients. We,
therefore, recommend that healthcare professionals should
enroll the child’s parents in educational sessions to improve
maintenance, care, and prevent complications of PIVC.
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