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Abstract
Background: Hospitalized pediatric patients experience pain, fear, and distress during intravenous
catheterization. This study investigates the effects of a picture book on reducing distress caused by
intravenous (IV) catheterization among school-aged children.
Methods: seventy four Pediatric emergency room patients age 6-12 years old requiring Iv Infusion were
enrolled in this randomized clinical trial. The intervention, providing a description of the IV catheterization
procedure using a picture book, was compared to the same description of the procedure without a picture
book (standard of care). Subject distress was measured using the Observation Scale of Behavior Distress
Revised (OSBD_R) which assigns a score to eight observable behaviors. Before, during, and after the
procedure at 15-second intervals (measured using a timer), a trained observer assigned an OSBD_R score
of distress. A total score of 22 is considered maximum distress. The primary endpoint for the study was
OBSD_R score difference in Phase 3 (Performing catheterization procedure, attaching and infusion
therapy). Chi-square, Mann-Whitney and Wilcoxon tests were used for data analysis.
Results: The mean distress score in third phases for the intervention group (0.667 ± 0.610) was
signi cantly less than that of the control group (3.218 ± 1.799). A signi cant difference in distress score
was observed before and after the intervention (p< 0.001).
Conclusions: Children’s distress due to IV catheterization can be reduced with a simple,
nonpharmacological picture book intervention. The children’s orientation on the IV catheterization plays a
signi cant role in controlling and reducing their distress during and after the intervention. We suggested
using the picture book to reduce the children distress before Intravenous Catheterization.

Background
Injections provoke pain, fear, and distress among hospitalized children (1). Taddio et al. (2012) reported
that 24 % of mothers and 63 % of children are afraid of needles (2). Intravenous catheters are a common
invasive medical procedure required for a variety of therapeutic interventions (3). In addition to causing
pain, this procedure provokes distress in children, their parents, and even nurses (4). In Iran, Borhani et al.
(2012) reported that children experience mild or severe pain and anexiety during IV catheterization. In
addition, they reported a signi cant relationship between post-injection pain and pre-injection anxiety (5).
Over-distress can lead to a child’s unwillingness to receive medical treatment resulting in negative feelings
towards the personnel and preventing effective medical treatment (6).
Various pharmacologic and non-pharmacologic approaches have been adopted to reduce children’s pain
and distress during medical procedures (7). High level of pain and distress were reported in children even
with pharmacological interventions (8).Preference for non-pharmacologic approaches for reducing pain
and distress have increased as their e cacy, relative safety, and feasibility are appreciated. Examples of
non-pharmacologic interventions during IV catheterization placement in children include orientation,
behavioral distractions, tactile interventions, sweet solutions for infants, and cold analgesia(9, 10).
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Focusing on orientation, interventions can include providing instructions on future procedures , studying
picture books on similar experiences, and introducing videos (11). Children’s illustrated books provide
instructions using brief, fun, colorful, and readable material (12). Picture books can help children identify
the context of the medical procedure and build their own version of the story.
Nurses who take the patient’s distress seriously and try to alleviate it can establish a better therapeutic
relationship and increase the patient and their parent’s satisfaction levels (13). No study, to the best of our
knowledge, has been reported regarding distress reduction in school-aged children using orientation to IV
catheterization through picture books in a pediatric emergency room (ER). We hypothesized that the use of
a picture book will signi cantly reduce distress levels in children undergoing IV catheterization, when
compared with standard of care in the pediatric emergency room (ER). Thus, the current study of pediatric
ER patients evaluates the effects of IV catheterization orientation through picture book on school-aged
children’s distress.

Methods
This randomized clinical trial study was conducted at Shohadaye Khalij Fars Hospital in Bushehr –Iran
from (7/30/2017) to (11/11/2017) Children age 6-12 who presented to the pediatric ER and required IV
catheterization for infusion were randomized to intervention or standard of care. Inclusion criteria included
full consciousness, the parent’s informed consent, verbal assent of the pediatric patient, and presence of a
parent during the study. Exclusion criteria included taking pain and distress relief drugs (at least 6 hours
before the procedure), presence of hearing, verbal, mental, or visual limitations that may interfere with
picture book use, and any psychological distress requiring emergency IV therapy. Any patient who was
randomized to the trial and had an unsuccessful initial IV catheterization was excluded and their data was
not used in the nal analysis.
Sample size:
To ensure su cient power to detect differences between the groups, power analysis was used to estimate
the sample size. We referenced a previous study (14) to predict a medium effect size for the intervention
(effect size:0.84). To predict this effect size at a 5 % signi cance level (p < 0.05) and power of 0.90, we
calculated that 32 subjects would be required in each group, We allowed for an attrition rate of 10 % giving
a total sample size of 74.
This trial was approved by the institutional ethics committee, and written informed consent was obtained
from all parents, along with verbal assent of all pediatric study subjects. The trial was registered with the
Iranian Registry of Clinical Trials (IRCT) (code: IRCT2017041712830N22) on May 29, 2017.
Development of the Intervention:
The picture book intervention was developed by a graphic design postgraduate student and professors of
Nursing and Midwifery at Bushehr University of Medical Sciences. This book contained six child-friendly
drawings in which peripheral IV catheterization and infusion therapy are demonstrated in a step-by-step
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manner.
The main goal of this picture book was to orientate subjects to the steps, equipment, and expectations of
IV catheterization and infusion.
Procedure
First, subjects were randomized using the convenience method. Then, they were randomly assigned into
intervention or control groups through drawing from a collection of 74 cards (by the nurse) labeled from 1
to 74 after the parents and their children provided informed consent and verbal assent, respectively. The
cards with even numbers were assigned to the control group (standard of care) and odd numbers were
assigned to the intervention group. In the intervention group (n=36), one study subject and in the control
group (n=38) three subjects were Discontinued due to unsuccessful initial catheterization (Refer to
CONSORT FLOW CHART – gure2). Demographic information was provided by one of the parents. Once
the patient received orders for Infusion requiring IV catheterization, the subject and a parent were brought
to a treatment. The IV catheterization was performed by an experienced nurse. Research nursing students
were trained on standardized OSBD_R scoring. Standard care in both groups for pain included verbal
explanations, caressing, and presence of parents for support. Although school-aged children can tolerate
parents’ absence, hospitalization may enhance their needs for security and parental presence (15). The
procedure was divided into 4 phases. During the rst phase, the nurse introduced themselves to the child
and parent while preparing the intravenous IV catheterization equipment for 3 minutes. Then, between
phases 1 to phases 2 the nurse oriented the subject to IV catheterization and infusion therapy by using the
picture book. The control group received the same orientation without the picture book. Between phase 1
and 2, the nurse assessor the OSBD_R scorer left the treatment room; ultimately thought the scorer was not
blinded as they could hear the treatment room proceedings. Phase 2 was considered the interval of time
required for vein identi cation and preparation. Phase 3 included the entire IV catheterization procedure.
Finally, phase 4 was the 3 minutes immediately following completion of the IV catheterization. No other
pain interventions occurred in the either group. Due to the nature of the study, parents, nurses, and
participants were not blinded.
Evaluation method
Distress was measured by Observation Scale of Behavior Distress_ Revised (OSBD_R), a standard scale to
measure distress validated by Elliot et al (18) and utilized in in similar studies (12, 16). Speci cally for an
Iranian population, Ghazavi et al. con rmed the reliability of this scale (r=0.70) (17). The scale consists of
eight behaviors indicating children distress resulting from therapeutic procedures. The behaviors and their
scores include crying (1.5), screaming (4.0), restraining (4.0), and verbal resistance (2.5), and informationseeking (1.5), solicitation of emotional support (2.0), verbal pain expression (2.5) and ailing (4.0). A total
score of 22 is considered the highest level of distress (17). Further, demographic information such as age,
gender, birth order, parents’ education level, and residential area was collected.
The presence or absence of these eight operationally -de ned behaviors were recorded by trained nurse
observer (assessor) at 15-second intervals during the four phases.
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The summed scores were summed during each 15-second interval and divided by the number of intervals
to obtain a mean score for each phase. The phases are summarized in Figure 3.
Data analysis:
The data were analyzed by SPSS software (version 22). The Kolmogorov-Smirnov and Shapiro-Wilk tests
were used to check the normal distribution of distress data. The OSBD_R scores were not normally
distributed. Therefore, we used the Friedman test, a non-parametric test equivalent of the repeated
measure analysis of variance, to examine changes in distress intensity over time.
In addition to descriptive statistics, Chi-square analysis compared the distribution of qualitative
demographic variables between the two groups before intervention. The Mann-Whitney tests were used for
comparing the mean (median) distress score between the two groups in each phase (?), and Friedman
tests were used for evaluating changes of mean (median) distress score duration of intervention in
intervention and control group respectively. The signi cance level was set at p<0.05 in all tests.

Results
A total of 74 subjects were randomized for trial participation. Due to unsuccessful initial peripheral IV
catheterization IV, three children from the control group and one from the intervention group were excluded.
70 subjects were eligible for analysis (Figure 1, Consort ow diagram). Based on the results, no signi cant
difference was observed between the intervention and control groups in terms of demographic variables
such as gender, age, birth order, parents’ education level, the parent accompanying the child, and
residential area. In other words, the two groups were homogenous regarding demographic features. the
mean age of intervention and control groups was 8.26 ± 2.147 and 8 ± 2.072, respectively. Demographic
information and their comparison in the intervention and control groups can be seen in (Table 1).
The distress scores of both groups in the rst phase (before intervention) were not signi cantly different.
Further, the mean distress scores of the intervention group (0.667 ± 0.610) after intervention were
signi cantly less than those of the control group (3.218 ± 1.799). After intervention, the picture book group
had considerably less distress in the second, third, and fourth phases, compared to the control group.
Results in the phases after intervention were signi cantly different in both groups (Table 2).The difference
decreased the distress level in the intervention group while it increased the distress level in the control
group.

Discussion
In the present study, a picture book on IV catheterization and infusion was created and the behavioral
distress of school‐aged children in the ER was evaluated. Based on the signi cant difference in distress
scores after study intervention, we believe this kind of intervention provides an opportunity for nurses to
decrease school‐aged children’s fears in facing IV catheterization. In addition, this study suggests
children's distress can be reduced through orientation to therapeutic intervention.
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This is in line with other nonpharmacological interventions which have shown reduced distress when
applied just prior to or during potentially distressing therapeutic interventions. For example, a 2015 study
concluded that interactive computer games controlled the injection distress during and after the game
among the children in the intervention group effectively (1).
It was reported in a study performed in 2013 that the distress level of patients undergoing operation, after
implementation of blended education program (in forms of verbal explanation, educational videos and
pamphlet) was signi cantly lower than that of the control group. However, distress level in the second test
(releasing time) was not signi cantly different in both groups (18), maybe due to the lengthy interval
between the education and the second post-test. Furthermore, the method, age-range and the performed
procedure on the patients were different from the present study.
In this regard a study published in 2013 concluded that children’s storybooks containing operation related
issues are effective for reducing the distress before the operation among 5 to 11 year-old children,
especially 7-year-old girls (19). It has been suggested that children orientation about the injection
procedures through games can considerably reduce their distress during the procedure (20). In addition, in
2015 it was reported in study that distress decreased considerably among children who underwent
interventions through reading manual and role-playing the peripheral cannulation on a teddy bear (21).
These results are consistent with the ndings of the present study.
According to Langford, 6 to 12 year-old children acquire logical thinking and their distress could be
reduced realistically through explanation and brie ng before the procedure (22). A similar study in
preschool age children did not nd clear bene t of a picture book on reducing distress levels during IV
catheterization (12). We hypothesized that school aged children 6-12 would bene t from the picture book
orientation given this advanced development. Our study ndings support this hypothesis in nding
reduced distress levels in older children with use of the picture book orientation.
Thus, nurses can play an important role within the framework of the holistic, patient-centered and
individualized health care.

Conclusions
Orientation to IV catheterization through picture books can reduce the distress among school-aged children
during and after performing the treatment in the intervention group. Therefore, it is recommended that
picture book should be routinely used for children during IV catheterization in order to decrease their
distress. However, further studies with samples in different ages and cultural groups are warranted to
provide conclusive evidence.

Limitations Of The Study
Limitation of the study
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The following Items are considered limitations of the present study, which may affect children’s distress
level or reliability.
1- Variable the duration of IV catheterization preparation and procedure in Phase 2 and 3; it is possible that
prolonged procedure time can affect level of distress.
2- ER crowding and louder environmental noise may affect a child’s focus on the intervention 3- Cultural,
educational and parenting style differences between families can affect children's possible reactions to
pain and distress.
4- Inter-rater reliability was not captured due to concern for due to the increasing the child's distress of
having two observer OBSD_R scorers in the treatment at the same time.
5- Despite attempts to achieve blinding, the OSBD_R scorer was not blinded to the randomization
assignment.
6- The trial excludes children under 6 years old and over 12 and any results will not be generalizable
outside of this population
7- Distress levels were not obtained via child self-report (to prevent interruption of the orientation the child
was allocated to receive)
Strengths of the study:
Various actions undertaken in order maximize the validity and reliability of this trial includes:
1- Standardized study documents (clinical research data gathering forms, informed consent forms) were
standardized;
2- The OSBD_R scoring nurse was trained on gathering the data to ensure quick and accurate distress
scale scoring.
3-using the comprehensive tool scale for gathering data consists of eight behaviors (verbal and nonverbal).
Implications of results:
This research is applicable for nursing practice in all pediatric wards and pediatric emergency rooms in
hospitals. This kind of nonpharmacological intervention can provide an opportunity for nurses to reduce
distress in school‐aged children requiring intravenous catheterization. This allows the opportunity to build
a therapeutic relationship with a relatively safe, simple intervention.
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Tables
Distribution of qualitative demographic variables among the participantsTable 1.
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Demographic Features

Number (%)
Intervention

Control
Group(n=35)
17 (48.6%)

Gender

Girl

Group(n=35)
20 (57.1%)

Birth Order

1
2

16 (45.7%)
15 (42.9%)

22 (62.9%)
10 (28.6%)

3 and Above

4 (11.4%)

3 (8.6%)

Under
Diploma
Diploma

10 (28.6%)

7 (20%)

13 (37.1%)

16 (45.7%)

Academic

12 (34.3%)

12 (34.3%)

Under
Diploma
Diploma

13 (37.1%)

10 (28.6%)

13 (37.1%)

16 (45.7%)

Academic

9 (25.7%)

9 (25.7%)

Father

11 (31.4)

12 (34.3%)

Mother

24 (68.6%)

23 (65.7%)

City

33 (94.3%)

31 (88.6%)

Village

2 (5.7%)

4 (11.4%)

Father’s
Education

Mother’s
Education

Accompanyin
g Parent
Residential
Area

χ2

0.516

0.473

2.090

0.352

0.840

0.657

0.702

0.704

0.065

0.799

0.729

0.393

Children’s mean (Median) distress score during four phasesTable 2.

Figures
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P value

Groups
Phases
1
2
3
4
Friedman
Test χ2
(p value)

Intervention(n=
35)
mean± SD
(Median)
0.844 ± 0.901
(0.625)
0.675 ± 0.979
(0.428)
0.667 ± 0.610
(0.550)
0.032 ± 0.875
(0.000)
35.245
(< 0.001)

Control(n=35)
mean± SD
(Median)
0.724 ± 1.015
(0.250)
2.197 ± 1.906
(1.590)
3.218 ± 1.799
(2.800)
0.303 ± 0.819
(0.000)
63.776
(< 0.001)

Figure 1
The content of the picture book
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Mann-Whitney
Test

P value

546.000

0.417

278.500

< 0.001

78.500

< 0.001

456.000

0.017

-

-

Figure 2
Consort ow chart
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Figure 3
The phases of the tool
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