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Abstract
Background: There is now sufficient evidence to conclude that cognitive-behavioral interventions are effective
in reducing pain and distress for many.
Aims: To assess the effect of a new distraction intervention, as a practical and cost effective approach to reduce
perceived pain and stress during venipuncture in healthy school-age children.
Methods: The study was carried out as an experimental study with a control group. Children (N=144), in whom
venipuncture was applied at a child blood collection unit for examination were included in the study. The data
were obtained using a form to determine introductory features about the children, and the Wong–Baker FACES
Pain Rating Scale and the visual analogue scale to evaluate the pain. For the data analysis, mean and percentage
distributions, chi-square test, analysis of variance, and correlation analysis were used. The ethical principles
were adhered to in all cases.
Results: Children’s pain severity connected to venipuncture in the control group was higher than the three
experimental groups. The difference between the groups was determined to be significant (p>0.01). Children’s
cortisol levels connected to venipuncture in the control group was higher than the three experimental groups.
The difference between groups was determined to be insignificant (p>0.05). Only a low positive correlation was
found between the cortisol levels and pain severity (p<0.01) in the children in the experimental and control
groups. A negative moderate correlation was found between their ages and pain severity (p<0.001-0.01) in the
experimental and control groups.
Conclusion: It was detected that a new distraction intervention using different colored flashlights effectively
reduced the pain and stress related to venipuncture in healthy school children. Distraction intervention with
different colored flashlights is a method that nurses will be able to use for venipuncture to obtain optimal pain
and stress control.
Key words: Children, Distraction, Nursing, Pain.

Introduction
Pain, a stressful experience considered to be a
global health problem (Taylor et al 2008;
Biermeier & Sjoberg 2007; Kharasch 2003;
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Sahar Mahmoud El-Khedr Abd El-Gawad 2015),
is a complex, multidimensional, and subjective
experience that consists of physiological,
sensory, emotional, cognitive, and behavioral
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components (Koller & Goldman, 2012). Pain is
defined as a major health problem for both
children and adults (Hasanpour et al 2006).
Inadequate pain management is linked to
numerous immediate and long-term negative
outcomes (Koller & Goldman, 2012). In hospital
settings, children often unexpected experience
and severe procedurel pain associated with
negative
emotional
and
psychological
implications (Kaur et al 2014).

sufficient cognitive development (Vessey &
Carlson 1996).

Management of children’s health includes
painful procedures forming stress in children
(Weisman et al 1998). Children having
experience inadequate pain control during
painful procedures can suffer from immediate
and long-term negative sequelae (von Baeyer et
al 2004; Zempsky & Schechter 2003).
Furthermore, painful procedures can cause shortterm and long-term effects. These effects consist
of a variety of physical, emotional, behavioral,
cognitive, and psychological manifestations
(ASPMN 2001).
The most common sources of pain in children are
procedures with needle (Abd El-Gawad &
Elsayed 2015; Uman et al 2006). Venipuncture,
the most painful intervention commonly applied
to children (Wong & Baker 1988; Young et al
1996; Jacobson 1999; Smalley 1999), is an
invasive procedure frequently performed by
nurses. It can be classified as a minor invasive
procedure accompanied by pain, fear, and
anxiety, but for children (Abd El-Gawad &
Elsayed 2015; Uman et al 2006). Thus, nurses
should be able to manage painful procedures
(Rogers & Ostrow 2004) to reduce the effects of
painful procedures and prevent long-term results
of pain in children (Hasanpour et al 2006). To
this end, various pharmacological and
nonpharmacological approaches have been
described (Bellieni et al 2006). Among these are
independent
or
complementary
non
pharmacological approaches have been accepted
favorable interventions (Vessey & Carlson
1996). Nonpharmacological strategies are
accepted useful approaches to improve
experiences of procedural pain of the child. It
appears to be safe, inexpensive, and effective for
acute procedural pain (Prabhakar et al 2007;
Jaaniste et al 2007; Schechter et al 2007; Bellieni
et al 2006; Sinha et al 2006; Zi-Xuan Wang
2008). Many nonpharmacological interventions
have been successful in reducing pain perception
for school-age children with cooperation and
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Cognitive-behavioral interventions are effective
in reducing pain and distress for many children
undergoing these procedures (Kleiber & Harper
1999; Uman et al 2008). Distraction in pediatrics
is often defined as a strategy cognitive or
behavioral drawing a child’s attention away from
pain stimuli (Koller & Goldman 2012), and is
used in hospitals to help children tolerate painful
procedures (Hussein 2015; Uman et al 2008;
Hasanpour et al 2006; Kleiber & Harper 1999). It
is also the most commonly used method for
procedural pain of short duration (Sinha et al
2006; Hoffman et al 2000; Zi-Xuan Wang 2008).
Acute advantages are reduced distress behaviors
and eased procedure (Kleiber & Harper 1999;
Uman et al 2008). Also, evidence recommends
that distraction blocked children’s memories of
procedural pain; it may reduce the negative
aspects of the procedures, which defines their
reactions to future painful events and
interventions (Brown et al 1999; Cohen et al
2001; Salmon & Pereira 2002; Salmon et al
2002).
To provide effective pain management in
children suffering from pain (ASPMN 2001),
distraction is a nursing attempt to control and
reduce pain better (McCaffery 1990; Hasanpour
et al 2006).
Distraction affecting in helping children cope
with procedural pain includes blowing bubbles
(Fanurik et al 2000; Rusy &Weisman 2000;
Lambert 1999), movies (Fanurik et al 2000),
cartoons (Cohen et al 1997), books (Fanurik et al
2000; Lambert 1999), party blowers (Manne et al
1994; Blount et al 1992; Manne et al 1990),
nurse coaching (Cohen et al 1997; Cohen et al
1999), parent coaching (Lambert 1999; Manne et
al 1994), guided imagery (Fernandez 1986;
Lambert 1999; Rusy & Weisman 2000), music
(Fanurik et al 2000; Rusy & Weisman 2000),
novel toys (Colaizzo & Tesler 1994; Ellis &
Spanos 1994), illusion kaleidoscope (Canbulat et
al 2014; Tufekci et al 2009; Carlson et al 2000;
Rusy & Weisman 2000; Kleiber & Harper 1999;
Lambert 1999; Vessey et al 1994), counting
(Rusy&Weisman 2000), breathing (Rusy
&Weisman 2000; Kleiber & Harper 1999;
Lambert 1999), video games (Rusy & Weisman
2000), hypnosis (Ellis & Spanos 1994; Lambert
1999; Rusy & Weisman 2000), and virtual reality
glasses (Schneider &Workman 2000; Wint et al
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2002; Cavender 2004). Thus advocated by many
studies to decrease selfreported pain in younger
children during procedures such as venipuncture
(Tufekci et al 2009).

not suitable for minimal invasive procedures
such as venipuncture, whereas, it is clearly
effective in improving pain control during
invasive procedures (Wang et al 2008; Lechtzin
et al 2000).

Distraction has been used for children of
different age groups and different procedures in
different studies. In these studies, distraction
decreased the pain perception; however, a
significant difference was not detected between
the groups, statistically. In a study, it was
determined that distraction did not reduce
significantly the pain perception for 5–18 aged
children of the experimental group (WindichBiermeier et al 2007). In other study by, listening
to music was used as a distraction to reduce the
venipuncture pain of the 6–16 aged group
children in pediatric emergency department, and
no significant difference was found between in
pain levels of the experimental and control
groups (Press et al 2003). In the study evaluating
the effects of virtual reality glasses on
adolescents with cancer undergoing lumbar
punctures, the difference between pain scores of
the two groups was not significantly although
pain scores was tended to be lower in the
experimental group than in the control group
(Sander et al 2002).

An effective distractor should stimulate the
senses and be developmentally appropriate,
easily implemented, acutely engaging, and able
to captivate and sustain a child’s interest
(Fanurik et al 2000; Vessey et al 1994; Cavender
et al 2004; Blount et al 1999).
This study aimed to assess the effect of a new
distraction intervention (different colored
flashlights), a practical and cost-effective
approach to reduce perceived pain and stress
during venipuncture in healthy school-age
children.
The Study Hypotheses
H0: The distraction made by different colored
flashlights does not reduce pain severity and does
not prevent a rise in cortisol levels associated
with venipuncture in healthy school-age children.
H1: The distraction made by different colored
flashlights reduces pain severity associated with
venipuncture in healthy school-age children.

In the studies on preschool and school-age
children (Vessey et al 1994) and children and
adolescents (Carlson et al 2000), the illusion
kaleidoscope distraction decreased the pain
associated with venipuncture in the experimental
group. In Turkey, in the study by Tufekci et al.
(2009), the distraction (looking through
kaleidoscopes) reduced perceived pain during
venipuncture in healthy school-age children
(Guducu Tufekci et al 2009). The other a study
in Turkey demonstrated that the distraction
affected on procedural pain and anxiety by
distraction using cards and kaleidoscope
(Canbulat et al 2014).

H2: The distraction made by different colored
flashlights reduces different levels of pain
severity associated with venipuncture in healthy
school-age children.

In many earlier studies, although distraction
reduced venipuncture pain, nonpharmacological
methods or distractions are not used routinely to
reduce pain in children (Carlson et al 2000). The
children still continue to experience pain even in
minor procedures. In addition, venipuncture pain
continues to perception as the most fearful aspect
of hospital by children (Duff 2003). In spite of
the recent interest in pediatric pain management,
many children are still not adequately treated to
reduce pain (Franck et al 2000). Moreover, the
use of premedication analgesics and sedatives is

This experimental study with a control group was
performed at the child blood collection unit of
Yakutiye Research Hospital of Ataturk
University, Erzurum, Turkey between October
2011 and October 2013. In Turkey and in
Erzurum, nurses conduct the blood sampling
procedure
in
laboratories.
No
routine
nonpharmacological
methods
have
been
described or used to reduce pain associated with
the process of venipuncture in any of the
hospitals.
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H3: The distraction made by different colored
flashlights prevents a rise in cortisol levels
associated with venipuncture in healthy schoolage children.
H4: The distraction made by different colored
flashlights prevents a rise of different cortisol
levels associated with venipuncture in healthy
school-age children.
Materials and Methods
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Sample

child, he/she was asked to point to the place on
the line that best represented how much pain
he/she was feeling. VAS is considered easily
understandable and practical for children five
years of age and older (Guzeldemir 1995; Duff
2003). VAS has been used successfully in
school-age children (Abu-Saad & Holzemer
1981).

The study involved 144 children who underwent
the venipuncture process. In the power analysis,
the sample size was calculated as 62; the level of
significance: .05; the confidence interval: .99;
and the sample represented power: 99%. The
study was performed by random sampling on the
first day of the week. Children were randomly
divided into four groups (n=36).
The criteria of the study group were:
•
•
•
•
•
•
•
•

Aged between 6–12 years;
Need for venipuncture;
Identifying and reporting numbers;
Having no developmental problem or
other disabilities that would make
communication difficult;
No chronic diseases;
No visual and neurological disorders;
Previously, not under treatment in
hospital; and
No a sedative, analgesic, or narcotic
substance history.

In the study, none of the children failed to meet
these criteria and the child and their respective
families agreed to the child participating in the
study.
Data Collection Tools
Data were obtained by interviewing the children,
using VAS (Abu-Saad & Holzemer 1981) and
the Wong–Baker FACES Pain Rating Scale
(WB-FPRS) (Wong & Baker 1988; Mayer et al
2001) for pain, a form to determine general
characteristics of the children (gender, age,
previous experience of venipuncture, and level of
fear), and cortisol values to assess stress levels.
Of the two scales used to evaluate the perceived
pain levels, the children were able to evaluate
their pain more easily with WB-FPRS. This
allows us to more accurately measure pain. Thus,
it again proved that using more than one scale in
pain evaluation was important in school-age
children.
VAS
Pain was evaluated with VAS according to
numerical values (0–10) starting with ‘no pain’
and ending with ‘unbearable pain’ on a 10 cm
horizontal or vertical line. The children were
asked to indicate their pain intensity by putting a
mark on the scale that corresponded to their pain
intensity. Once the scale was explained to the
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WB-FPRS
Pain in WB-FPRS is evaluated according to
numeric values given to six faces arranged sideby-side from the worst pain to the mildest pain
(0–5). The lowest point is ‘1’ and the highest is
‘5.’ WB-FPRS is defined as the most accurate
pain scale for the 3–18 age groups (Wong &
Baker 1988; Mayer et al 2001).
Cortisol value (Normal Value: 5–23 mcg/dL)
To determine the stress levels of the children,
cortisol values were used. During blood
collection, 1 ml of blood was taken from each
child. The blood was then placed into suitable
tubes and sent to the biochemistry laboratory for
cortisol examination. It is known that cortisol
levels are highest in the morning and lowest in
the evening (Stawski et al 2013).
Data collection
Data was collected by observation and face-toface interviews with the children by one of the
researchers in the blood collection room between
January and August 2013. Data was obtained in
the afternoon, between 14:00-16:00, on the first
day of the week, during one hour before the end
of a shift (during the lowest cortisol levels,
physiologically).
Intervention
Standard blood collection in the biochemical unit
was applied to the control group. Three
experimental groups were formed from the
control group. These groups are organic glasses
with transparent (colorless) glass, organic glasses
with red glass, and organic glasses with blue
glass. Flashlight intervention was applied to each
of the three groups immediately before
venipuncture and then venipuncture was
performed. The child was seated on a chair in the
blood collection room and asked to wear glasses.
After the child had worn the glasses for five
minutes, venipuncture was performed. The child
was asked to look into the camera during
venipuncture. This application was conducted in
the same way for each experimental group.
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Double observations were used to reduce the
possibility of bias in all cases. Thus,
interobserver agreement coefficients were
evaluated.

individuals participating in the study were
informed that information related to them will
not be shared with others and “confidentiality”
was followed.

Intervention tools

Participants

In the study, a multi-function camera, and
organic glasses with colorless, red, and blue glass
were used.

In the study, which investigated the effect of a
distraction made by different colored flashlights
in healthy school-age children on pain perception
and cortisol levels associated with venipuncture,
children in the control and experimental groups
were similar according to gender, age, painful
procedure experience, and fear situation from
procedure (p>0.05). Of the children in the control
group, 61.1% were male and their average age
was 9.00±2.04. The percentage of children who
had painful procedure experiences was 91.7%
(9.47±9.84).

Camera
In the study, an HD video camera with 16.1
megapixels, 8x optical zoom, 25 mm wide-angle
lens and panoramic shooting mode was used.
Organic glasses with transparent (colorless)
glass
These are colorless glasses that reflect the color
of the flashlight to the eyes with no change.
Organic glasses with red glass
These reflect red as the color of the flashlight to
the eyes.
Organic glasses with blue glas
These reflect blue as the color of the flashlight to
eyes.
Data Evaluation
Data were analyzed by computer. The following
were performed: mean and percentage
distributions to determine the characteristics of
the children in the control and experimental
groups; mean to determine pain severity and
cortisol levels; chi-square test to compare
characteristics; ANOVA to compare pain
severity and cortisol levels; and correlation
analysis to determine the relationships between
pain severity and cortisol level.

More than half of the children in the
experimental groups were female (colorless:
55.8%; blue: 52.8%: red: 52.8%), and their
average age was more than nine (colorless:
9.66±1.75; blue: 9.83±1.82; red: 9.11±1.84). The
painful process experience rates for the colorless,
blue, and red flashlight groups were
88.9%/7.36±7.92,
97.2%/7.75±7.19,
and
94.4%/7.25±8.22, respectively. Of the children in
the control group, 50% were afraid of the
procedure. In the experimental groups, 38.9% of
children in the colorless, 52.8% in the blue, and
55.6% in the red were afraid of the procedure
(p>0.05) (Table 1).
It was determined that children in the control
group had the highest procedure average (9.47 ±
9.84). It was also detected that children in the
blue (7.75±7.19), colorless (7.36±7.92), and red
(7.25±8.22) flashlight groups were listed after
the control group (p>0.05) (Table 2).

Ethical Aspects of the Study

Results

Approval from Ataturk University Health
Sciences Faculty Ethics Board (July 8, 2013) and
official permission were obtained from the
relevant authorities for the study. In all of the
research where information was obtained,
voluntary participation of the children and
his/her parents was given importance because
answers should be given on a voluntary basis. In
addition, after explaining the purpose of the
study to the children and parents, verbal consent
(informed consent principle) was received. The
age limit for this principle is seven and older.
The consent of the mother or father was received
for children less than seven years of age. The

Children’s pain severity (4.38±3.44) (VAS)
connected to venipuncture in the control group
was higher than the other groups, followed by
red (3.13±2.84) (VAS), blue (2.58±2.48) (VAS),
and colorless flashlights (2.19±2.60) (VAS),
according to the listed pain severities.
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The difference between the groups was
determined to be significant (p>0.01) (Table 3).
“The distraction made by different colored
flashlights does not reduce pain severity
associated with venipuncture in healthy schoolage children,”
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H0 hypothesis was rejected. “The distraction
made by different colored flashlights reduces
pain severity associated with venipuncture in
healthy school-age children,”

H1 hypothesis, and “The distraction made by
different colored flashlights reduces different
levels of pain severity associated with
venipuncture in healthy school-age children,”
H2 hypothesis, were supported.

Table 1. The Comparison of Groups in Terms of Gender, Procedural Experience Status, and Fear
from Procedure (N= 144)
Gender
Groups

Kız

Procedural Experience

Erkek

Yes

Fear from Procedure

No

Yes

No

S

%

S

%

S

%

S

%

S

%

S

%

Control (n= 36)

14

38.9

22

61.1

33

91.7

3

8.3

18

50.0

18

50.0

Colorless

21

58.3

15

41.7

32

88.9

4

11.

14

38.9

22

61.1

(n= 36)

1

Blue (n= 36)

19

52.8

17

47.2

35

97.2

1

2.8

19

52.8

17

47.2

Red (n= 36)

19

52.8

17

47.2

34

94.4

2

5.6

20

55.6

16

44.4

χ² and p

χ²= 2.973

p=0 .396

χ²= 2.149

p= 0.542

χ²= 2.306

p= 0.511

Table 2. The Comparison of Groups in Terms of Age and Procedural Experience (N= 144)
Age

Procedural Experience

X ± SD

X ± SD

Control (n= 36)

9.00 ± 2.04

9.47 ± 9.84

Colorless (n= 36)

9.66 ± 1.75

7.36 ± 7.92

Blue (n= 36)

9.83 ± 1.82

7.75 ± 7.19

Red (n= 36)

9.11 ± 1.84

7.25 ± 8.22

Groups

T and p

F= 1.720

p= 0.166

F=0.549

p=0.650

Table 3. The Comparison of Groups in Terms of Pain Severity and Cortisol Levels
Pain
Groups

VAS

WB-FPRS

Cortisol

X ± SD

X ± SD

X ± SD

Control (n= 36)

4.38 ± 3.44

2.88 ± 1.48

9.64 ± 4.02

Colorless (n= 36)

2.19 ± 2.60

2.30 ± 0.82

8.98 ± 5.38

Blue (n= 36)

2.58 ± 2.48

2.44 ± 0.93

9.27 ± 6.24

Red (n= 36)

3.13 ± 2.84

2.91 ± 1.22

9.21 ± 4.95

F= 4.002 p=0.009

F= 2.623 p=0.053

F=0.098 p=0.961

T and p
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Table 4. The Relationship Between Children’s Pain Severity and Cortisol Levels in Control and
Experimental Groups (N= 144).
Pain (WB-FPRS)

Correlation
Cortisol

r

p

0.233**

0.005

Table 5. The Relationship Between Children’s Ages and Pain Severity in Control and Experimental
Groups (N= 144)
Pain
VAS

Correlation

Age

WB-FPRS

r

p

r

p

-0.321**

0.000

-0.286**

0.001

Table 6. Comparison of the Pain Severity According to Children’s Ages in Control and
Experimental Groups (N= 144)
Pain
Age Group

VAS

WB-FPRS

N

%

X ± SD

X ± SD

6–9

71

49.3

4.00 ± 3.31

2.98 ± 1.29

10–12

73

50.7

2.17 ± 2.25

2.30 ±0.92

T and p

Children’s cortisol levels connected to
venipuncture in the control group (9.64±4.02)
was higher than the other groups, followed by
blue (9.27±6.24), red (9.21±4.95), and colorless
flashlights (8.98±5.38), according to the listed
cortisol levels. The difference between groups
was determined to be insignificant (p>0.05)
(Table 3). “The distraction made by different
colored flashlights does not prevent a rise in
cortisol levels associated with venipuncture in
healthy school-age children,” H0 hypothesis was
rejected. “The distraction made by different
colored flashlights prevents a rise in cortisol
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t= 3.870

p=0.000

t= 3.664

p=0.000

levels associated with venipuncture in healthy
school-age children,” H3 hypothesis, and “The
distraction made by different colored flashlights
prevents different rises in cortisol levels
associated with venipuncture in healthy schoolage children,” H4 hypothesis, were partially
supported.
Only a low positive low correlation was found
between cortisol levels and pain severity (WBFPRS) (p<0.01) in the experimental and control
groups (Table 4). In addition, only a moderate
negative correlation was found between their
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ages and pain severity (p<0.001-0.01) in the
experimental and control groups (Table 5). Pain
severity was significantly higher in the 6–9 age
groups than in the 10–12 age group in the
experimental and control groups (p<0.001)
(Table 6).

and cortisol level associated with venipuncture in
healthy school-age children. To our knowledge,
this is the first study of this kind. Since
researches conducted using this intervention are
minimal to non-existent (Rahimi et al 2013), the
findings of our study also discussed the findings
of other distraction researches conducted with a
similar group in the literature.

Discussion
Pain during the medical procedures may cause
stress, fear, and anxiety for children in hospitals
(Cassidy et al 2001; Razzaq 2006). The
American Society for Pain Management Nursing
suggests that optimal pain control before and
during painful procedures needs to be provided
(Czarnecki et al 2011). Now, most of
interventions are used to decrease procedural
pain, and the most commonly used and the most
effective among these is distraction (Schechter et
al 2007). Distraction acts as a gate-control
mechanism; in this way, when the child is
distracted from the pain stimuli, the method can
be effective (Gedaly 1991). This helps children
focus their attention on something other than
pain; thus, their anxiety is reduced, thereby
lessening their perception of pain. In some
instances, distraction can make a child
completely unaware of pain and time to the
extent distracting his/her “undivided” attention,
especially during venipuncture (Snget al 2013).
Distraction is widely used to reduce procedural
pain (Canbulat et al 2014; Guducu Tufekci et al
2009; He et al 2005; Inal and Kelleci 2012a).
The method diverts the focus of attention
(Canbulat et al 2014; Vessey et al 1994; Arts et
al 1994; Cassidy et al 2002; Mason et al 1999).
Several studies reported that audiovisual
distractions could reduce pain (Bellieni et al
1996; Wang et al 2008; Prabhakar et al 2007;
Sinha et al 2006; Hoffman et al 2000; Cassidy et
al 2001; Ball et al 2003; Kemper and Kelly 2004;
Rogovik and Goldman 2007; Russell and Smart
2007; Schechter et al 2007). Distraction with
kaleidoscope might be effective to distract
children (Hasanpour et al 2006). However, in
some studies used different distractors on
different aged group children, although
distraction decreased the pain, a significant
difference between the groups was not detected
(Kleiber and Harper 1999; Sander Wint et al
2002; Schneider and Workman 2000; WindichBiermeier et al 2007; Press et al 2003; Arts et al
1994; Sparks 2001). Our study investigated
whether distractions made by using different
colored flashlights decreased the pain perception
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In the study, children in the experimental groups
had lower pain intensity than the control group.
A statistically significant difference was found
between the pain perception levels of the control
and experimental groups, supporting the first
hypothesis of the study. Afterwards, red, blue,
and colorless flashlight groups, respectively,
were listed according to the pain intensity,
supporting the second hypothesis of the study
(p<0.01). These results support the findings of
previous studies. In the same way, these results
support the findings of the study by Rahimi et al.
(2013) who successfully demonstrated the effects
of a flash of light in different colors on the
frequency and severity of pain during venous
cannulation in adults (Rahimi et al 2013). In this
research, all of the light groups’ pain levels were
lower than the control group. Canbulat et al.
(2014) demonstrated the efficacy of distraction
on procedural pain and anxiety by using cards
and kaleidoscopes with children (Canbulat et al
2014). The results revealed that there is
significantly less pain in children with cartoon
distractions at initiation, at five minutes, and at
termination of administration of intravenous
injection (Kaur et al 2014). James et al. (2012)
showed
that
children
who
underwent
venipuncture with animated cartoon distractions
had a lower pain score compared to routine care
before, during, and after venipuncture (James et
al 2012). In addition, Inal and Kelleci (2012a)
determined that distraction cards were very
effective in decreasing procedural pain and
anxiety in children during phlebotomy, while in
another study, it was detected that distractions
with DVDs (Inal and Kelleci 2012a) and a
vapocoolant spray were effective on pain and
anxiety levels in children during vaccination
(Luthy et al 2012). Tufekci et al. (2009) detected
the effect of kaleidoscopes to decrease the pain
of venipuncture in school-aged children (Tufekci
et al 2009). In a randomized prospective study
conducted by Caprilli et al. in 2007, interactive
music as a distraction method reduced pain and
stress in children during venipuncture (Caprilli et
al 2007).
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In the study, children’s cortisol levels connected
to venipuncture in the control group was higher
than the other groups, followed by blue, red, and
colorless flashlights according to the listed
cortisol levels. The difference between groups
was determined to be insignificant (p>0.05).
Likewise, in a study investigating the
effectiveness of animal-assisted interventions as
a distraction for reducing children’s pain and
distress before, during, and after the blood
collection procedure, cortisol levels were lower
in the experimental group compared to the
control group (Vagnoli et al 2015). Two other
studies conducted on painful procedures showed
that parental coaching (Pringle et al 2003) and
watching cartoon videos reduced children’s
distress (Kaur et al 2014).

associated with needle pain and fear in children
older than eight years of age (Duff 2003). It was
found that eight-year-old children had
significantly higher ratings of unpleasantness and
sensory intensity of needle pain. Prior to the age
of eight, children tended to give equivalent
ratings of intensity and unpleasantness
(Goodenough et al 1999). In contrast, it is found
that the intensity of pain behavior during
invasive procedures reduces with the age of the
child (Craig 2002).

In the study, a low positive correlation was found
between the cortisol levels and pain severity
(WB-FPRS) (p<0.01) in the children in the
experimental and control groups. In the pediatric
group, it can be one of the most distressing
events associated with medical encounters
(Rogers and Ostrow 2004). Because of the
needle fear, almost all children have fear, pain,
and distress before and during the procedure
(Caprilli et al 2007; Deacon and Abramowitz
2006).
Many of the studies examining the effects of one
or two factors shown to affect children’s
responses to painful procedures, such as the
child’s age, but few studies had an adequate
sample size to examine multiple variables
(McCarthy and Kleiber 2006). In the study, only
a moderate negative correlation was found
between their ages and pain severity (p<0.001)
among the characteristics of the children in the
experimental and control groups. The children’s
pain severity in the 6-9 age groups was
significantly higher than in the 10-12 age group
in the experimental and control groups
(p<0.001). In one study, the findings revealed an
inverse relationship between the behavior pain
response and the age of the child (Kaur et al
2014). In another study, the younger children (46 years) reported higher pain with the same
stimulus than older children (7 years or older).
This shows that as age increases, the perception
of pain decreases suggesting that there is an
inverse relationship between pain responses and
the age of the child before, during, and after
venipuncture. However the difference was
significant only during venipuncture (James et al
2012). Age has consistently been shown to be
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Conclusion
The distraction performed by using different
flashlights decreased the pain perception and
stress associated with venipuncture in school age
children. Thus, it can be said that this distraction
method may be routinely used in children.
However, in school age children who need to
undergo procedures other than venipuncture,
further studies are needed to evaluate the pain
and stress reducing effect of using different
flashlights
as
distractors,
and
studies
investigating effective distractors for various
interventional procedures will be contributory.
Another finding of the study indicated that
children aged 6-9 experienced higher pain
severity. In light of this finding, nurses should
take the child’s age and other characteristics into
consideration before beginning the procedure to
provide a less painful and a more positive
experience.
Acknowledgments
The authors thank the participated in the study
children. This study was supported by Ataturk
University Scientific Research Project (CRP=
2011/323).
References
Abd El-Gawad SME, Elsayed LA (2015) Effect of
interactive
distraction
versus
cutaneous
stimulation for venipuncture pain relief in school
age children. J Nurs Educ Pract 5, 32-40.
Abu-Saad H, Holzemer WL (1981) Measuring
children’s selfassessment of pain. Issues Compr
Pediatr Nurs 5, 337-349.
American Society for Pain Management Nursing
[ASPMN] (2001) ASPMN position statement.
Neonatal circumcision pain relief. Lenexa, KS:
ASPMN, Retrieved May 2010, from. aspmn.org.
Arts SE, Abu-Saad HH, Champion GD, Crawford
MR, Fisher RJ, Juniper KH, et al. (1994) Agerelated response to lidocaine-prilocaine (EMLA)
emulsion and effect of music distraction on the

International Journal of Caring Sciences

January– April 2017 Volume 10 | Issue 1| Page 363

pain of intravenous cannulation. Pediatrics 93,
797-801.
Ball TM, Shapiro DE, Monheim CJ, Weydert JA
(2003) A pilot study of the use of guided imagery
for the treatment of recurrent abdominal pain in
children. Clin Pediatr (Phila) 42, 527-32.
Bellieni CV, Cordelli DM, Raffaelli M, Ricci B,
Morgese G, Buonocore G (2006) Analgesic effect
of watching TV during venipuncture. Arch Dis
Child 91, 1015-1017.
Biermeier A, Sjoberg I (2007) Effects of distraction
on pain, fear, and distress. during venous port
access and venipuncture in children and
adolescents with cancer. J Pediatr Oncol Nurs 24,
8-19.
Blount RL, Bachanas PJ, Powers SW, Cotter MC,
Franklin A, Chaplin W, Mayfield J, Henderson M,
Blount SD (1992) Training children to cope and
parents to coach them during routine
immunizations: effects on child, parent and staff
behaviors. Behavior Therapy 23, 689-705.
Blount R, Schaen E, Cohen L (1999) Commentary:
Current status and future directions in acute
pediatric pain assessment and treatment. J Pediatr
Psychol 24, 150-152.
Brown DA, Salmon K, Pipe ME, Rutter M, Craw S,
Taylor B (1999) Children’s recall of medical
experiences: The impact of stress. Child Abuse
Negl 23, 209-216.
Canbulat N, Inal S, Sönmezer H (2014) Efficacy of
distraction methods on procedural pain and
anxiety by applying distraction cards and
kaleidoscope in children. Asian Nursing Research
8, 23-28.
Carlson KL, Broome M, Vessey JA (2000) Using
distraction to reduce reported pain, fear, and
behavioral distress in children and adolescents: A
multi-site study. J Soc Pediatr Nurs 5, 76-85.
Caprilli S, Anastasi F, Grotto RP, Abeti MS, Messeri
A (2007) Interactive music as a treatment for pain
and stress in children during venepuncture: a
randomized prospective study. J Dev Behav
Pediatr 28, 399-403.
Cassidy KL, Reid GJ, McGrath PJ, Smith DJ, Brown
TL, Finley GA (2001) A randomized doubleblind, placebo-controlled trial of the eutectic
mixture of local anesthetics (EMLA) patch for the
reduction of pain associated with intramuscular
injection in four to six-year-old children. Acta
Paediatr 90, 1329-1336.
Cassidy KL, Reid GJ, McGrath PJ, Finley GA, Smith
DJ, Morley C, Szudek EA, Morton B (2002)
Watch needle, watch television (TV): Audiovisual
distraction in preschool immunization. Pain Med
3, 108-118.
Cavender K, Goff MD, Hollon EC, Guzzetta CE
(2004) Parents’ positioning and distracting
children during venipuncture; effects on children’s
pain, fear, and distress. J Holistic Nurs 22, 32-56.

Cohen LL, Blount RL, Panopoulos G (1997) Nurse
coaching and cartoon distraction: An effective and
practical intervention to reduce child, parent, and
nurse distress during immunizations. J Pediatr
Psychol 22, 355-370.
Cohen L, Cohen D, Blount R, Schaen E, Zaff J (1999)
Comparative study of distraction versus topical
anesthesia for pediatric pain management during
immunizations. Health Psychol 18, 591-598.
Cohen LL, Blount RL, Cohen RJ, Ball CM,
McClellan CB, Bernard RS (2001) Children’s
expectations and memories of acute distress:
Short- and long-term efficacy of pain management
interventions. J Pediatr Psychol 26, 367-374.
Colaizzo D, Tesler MD (1994) Children’s pain: Part
4. Nurse week and Allied Health week 6, 14-15.
Craig KD (2002) Pain In Infants And Children: Socio
Developmental Variations On The Theme. An
Updated Review. Refresher Course Syllabus.
World Congress on Pain, San Diego, CA.
Seattle.10th ed. IASP Press 305-314.
Czarnecki ML, Turner H, Collins PM, Doellman D,
Wrona S, Reynolds J (2011) Procedural pain
management: A position statement with clinical
practice recommendations. Pain Manag Nurs 12,
95-111.
Deacon B, Abramowitz J (2006) Fear of needles and
vasovagal reactions among phlebotomy patients. J
Anxiety Disord 20, 946-960.
Duff AJA (2003) Incorporating psychological
approaches into routine paediatric venepuncture.
Arch Dis Child 88, 931-937.
Ellis JA, Spanos NP (1994) Cognitive-behavioral
interventions for children’s distress during bone
marrow aspirations and lumbar punctures: A
critical review. J Pain Symptom Manage 49, 96108.
Fanurik D, Koh J, Schmitz, M (2000) Distraction
techniques combined with EMLA: Effects on IV
insertion, pain, and distress in children. Children’s
Health Care 29, 87-101.
Fernandez E (1986) A classification system of
cognitive coping strategies for pain. Pain 26, 141151.
Franck LS, Greenberg CS, Stevens B (2000) Pain
Assessment in Infants and Children. Pediatr Clin
North Am 47, 487-512.
Gedaly D (1991) Reducing children’s pain distress
association with injections using cold: a pilot
study. J Am Acad Nurse Pract 4, 95-100.
Goodenough B, Thomas W, Champion GD, Perrot D,
Taplin ET, von Baeyer CL, Ziegler JB (1999)
Unraveling age effects and sex differences in
needle pain: Ratings of sensory intensity and
unpleasantness of venipuncture pain by children
and their parents. Pain 80, 179-190.
Guducu Tufekci F, Çelebioglu A, Kucukoglu S
(2009) Turkish children loved distraction: using
kaleidoscope to reduce perceived pain during
venipuncture. J Clin Nurs 18, 2180-2186.

www.internationaljournalofcaringsciences.org

International Journal of Caring Sciences

January– April 2017 Volume 10 | Issue 1| Page 364

Guzeldemir E (1995) Pain assessment methods.
Sendrom 7, 11-21.
Hasanpour M, Tootoonchi M, Aein F, Yadegarfar G
(2006) The effects of two nonpharmacologic pain
management methods for intramuscular injection
pain in children. Acute Pain 8, 7-12.
He HG, Pölkki T, Vehviläinen-Julkunen K, Pietilä
AM (2005) Chinese nurses’ use of nonpharmacological
methods
in
children’s
postoperative pain relief. J Adv Nurs 51, 335-342.
Hoffman HG, Doctor JN, Patterson DR, Carrougher
GJ, Furness TA (2000) Virtual reality as an
adjunctive pain control during burn wound care in
adolescent patients. Pain 85, 305-309.
Hussein HA (2015) Effect of active and passive
distraction on decreasing pain associated with
painful medical procedures among school aged
children. World Journal of Nursing Sciences 1, 1323.
Inal S, Kelleci M (2012) Distracting children during
blood draw: Looking through distraction cards is
effective in pain relief of children during blood
draw. Int J Nurs Pract a 18, 210-219.
Jaaniste T, Hayes B, von Baeyer CL (2007) Effects of
preparatory information and distraction on
children’s cold-pressor pain outcomes: a
randomized controlled trial. Behav Res Ther 45,
2789-2799.
Jacobson AF (1999) Intradermal normal saline
solution, selfselected music and insertion
difficulty effects on intravenous insertion pain.
Heart Lung 28, 114-122.
James J, Ghai S, Rao KLN, Sharma N (2012)
Effectiveness of"Animated Cartoons" as a
distraction strategy on behavioural response to
pain perception among children undergoing
venipuncture. Nursing and Midwifery Research
Journal 8, 198-209.
Kaur B, Sarin J, Kumar Y (2014) Effectiveness of
cartoon distraction on pain perception and distress
in children during intravenous injection. IOSRJNHS 3, 8-15.
Kemper KJ, Kelly EA (2004) Treating children with
therapeutic and healing touch. Pediatr Ann 33,
248-252.
Kharasch S (2003) Pain treatment: opportunities and
challenges. Archives of Pediatric & Archives
Medicine 157, 1054-1056.
Kleiber C, Harper DC (1999) Effects of distraction on
children’s pain and distress during medical
procedures: A meta-analysis. Nurs Res 48, 44-49.
Koller D, Goldman RD (2012) Distraction techniques
for children undergoing procedures: a critical
review of pediatric research. J Paediatr Nurs 27,
652-668.
Lambert S (1999) Distraction, imagery, and hypnosis
techniques for management of children’s pain. J
Child Fam Nurs 2, 5-15.
Lechtzin N, Rubin HR, Jenckes M, White P, Zhou
LM, Thompson DA, et al (2000) Predictors of

pain control in patients undergoing flexible
bronchoscopy. Am J Respir Crit Care Med 162,
440-5.
Luthy KE, Beckstrand RL, Pulsipher A (2012)
Evaluation of methods to relieve parental
perceptions of vaccine-associated pain and anxiety
in children: A pilot study. J Pediatr Health Care
27, 351-358.
Manne SL, Bakeman R, Jacobsen PB, Gorfinkle K,
Redd WH (1994) An analysis of a behavioral
intervention for children undergoing venipuncture.
Health Psychol 3, 556-566.
Manne SL, Redd WH, Jacobsen PB, Gorfinkle K,
Schorr O (1990) Behavioral intervention to reduce
child and parent distress during venipuncture. J
Consult Clin Psychol 58, 565-572.
Mason S, Johnson M H, Woolley C (1999) A
comparison of distractors for controlling distress
in young children during medical procedures. J
Clin Psychol Med Settings 6, 239-248.
McCarthy AM, Kleiber C (2006) A conceptual model
of factors influencing children’s responses to a
painful procedure when parents are distraction
coaches. J Pediatr Nurs 21, 88-98.
McCaffery M (1990) Nursing approaches to
nonpharmacological pain control. International
Journal of Nursing Studies 27, 1-5.
Mayer DM, Torma L, Byock I & Norris K (2001)
Speaking the language of pain. Am J Nurs 101,
44-50.
Prabhakar AR, Marwah N, Raju OS (2007) A
comparison between audio and audiovisual
distraction techniques in managing anxious
paediatric dental patients. J Indian Soc Pedod Prev
Dent 25, 177-82.
Press J, Gidron Y, Maimon M, Gonen A, Goldman V,
Buskia D (2003) Effects of active distraction on
pain of children undergoing venipuncture: who
benefits from it? The Pain Clinic 15, 261-269.
Pringle B, Hilley L, Gelfand K, Dahlquist LM,
Switkin M, Diver T, Sulc W, Eskenazi A (2003)
Decreasing child distress during needle sticks and
maintaining treatment gains over time. J Clin
Psychol Med Settings 8, 119-130.
Rahimi M , Makarem J , Rooyan P (2013) Effects of a
flash of light in different colors on venous
cannulation pain: a randomized, controlled trial. J
Clin Anesth 25, 42-46.
Razzaq Q (2006) The underuse of analgesia and
sedation in pediatric emergency medicine. Ann
Saudi Med 26, 375-381.
Rogers TL, Ostrow CL (2004) The use of EMLA
cream to decrease venepuncture pain in children. J
Pediatr Nurs 19, 33-9.
Rogovik AL, Goldman RD (2007) Hypnosis for
treatment of pain in children. Can Fam Physician
53, 823-825.
Rusy L, Weisman S (2000) Complementary therapies
for acute pediatric pain management. Pediatr Clin
of North Am 47, 589-599.

www.internationaljournalofcaringsciences.org

International Journal of Caring Sciences

January– April 2017 Volume 10 | Issue 1| Page 365

Russell C, Smart S (2007) Guided imagery and
distraction therapy in paediatric hospice care.
Paediatr Nurs 19, 24-5.
Salmon K, Pereira JK (2002) Predicting children’s
response to an invasive medical investigation: The
Influence of effortful control and parent behavior.
Ped Psyc 27, 227-233.
Salmon K, Price M, Pereira JK (2002) Factors
associated with young children’s long-term recall
of an invasive medical procedure: A preliminary
investigation. J Dev Behav Pediatr 23, 347-352.
Sander Wint S, Eshelman D, Steele J, Guzzetta CE,
Wint SS (2002) Effects of distraction using virtual
reality glasses during lumbar punctures in
adolescents with cancer. Oncol Nurs Forum 29, 815.
Schechter NL, Zempsky WT, Cohen LL, McGrath PJ,
McMurtry CM, Bright NS (2007) Pain reduction
during pediatric immunizations: evidence-based
review and recommendations. Pediatrics 119,
1184-1198.
Schneider SM, Workman ML (2000) Virtual reality as
a distraction intervention for older children
receiving chemotherapy. Pediatr Nurs 26, 593597.
Sinha M, Christopher NC, Fenn R, Reeves L (2006)
Evaluation of nonpharmacologic methods of pain
and anxiety management for laceration repair in
the paediatric emergency department. Pediatrics
117, 1162-1168.
Smalley A (1999) Needle phobia. Paediatr Nurs 11,
17-20.
Sng QW, Taylor B, Liam JL, Klainin-Yobas P, Wang
W, He HG (2013) Postoperative Pain Management
Experiences Among School-Aged Children: A
Qualitative Study. J Clin Nurs 22, 958-968.
Sparks L (2001) Taking the “ouch” out of injections
for children. Using distraction to decrease pain.
MCN Am J Matern Child Nurs 26, 72-8.
Stawski RS, Cichy KE, Piazza JR, Almeida DM
(2013) Associations among daily stressors and
salivary cortisol: Findings from the national study
of daily experiences. Psychoneuroendocrinology
38, 2654-2665.
Taylor EM, Boyer K, Campbell FA (2008) Pain in
hospitalized children: A prospective crosssectional survey of pain prevalence, ıntensity,
assessment and management ın a canadian
pediatric teaching hospital. Pain Res Manag 13,
25-32.

Uman LS, Chambers CT, McGrath, PJ, Kisely S
(2006) Psychological interventions for needlerelated procedural pain and distress in children and
adolescents. Cochrane Database Syst Rev 3, 323398.
Uman LS, Chambers CT, McGrath PJ, Kisely S
(2008) A systematic review of randomized
controlled
trials
examining
psychological
interventions for needle-related procedural pain
and distress in children and adolescents: An
abbreviated Cochrane review. J Pediatr Psychol
33, 842-854.
Wang ZX, Sun LH, Chen AP (2008) The efficacy of
non-pharmacological
methods
of
pain
management in school age children receiving
venepuncture in a paediatric department: a
randomized controlled trial of audiovisual
distraction and routine psychological intervention.
Swiss Med Wkly 138, 579-584.
Weisman SJ, Bernstein B, Schechter NL (1998)
Consequences of inadequate analgesia during
painful procedures in children. Arch Pediatr
AdolescMed 152, 147-149.
Windich-Biermeier A, Sjoberg I, Dale JC, Eshelman
D, Guzzetta CE (2007) Effects of distraction on
pain, fear and distress during venous port access
and venipuncture in children and adolescents with
cancer. J Pediatr Oncol Nurs 24, 8-19.
Wong DL, Baker CM (1998) Pain in children:
comparison of assessment scales. Pediatr Nurs 14,
9-17.
Vagnoli L, Caprilli S, Vernucci C, Zagni S, Mugnai F,
Messeri A (2015) Can presence of a dog reduce
pain and distress in children during venipuncture?
Pain Manage Nurs 16, 89-95.
Vessey JA, Carlson KL (1996) Non-pharmacological
interventions to use with children in pain. Issues
Compr Pediatr Nurs 19, 169-182.
Vessey JA, Carlson K L, McGill J (1994) Use of
distraction with children during an acute pain
experience. Nurs Res 43, 369-372.
von Baeyer CL, Marche TA, Rocha EM, Salmon K
(2004) Children’s memory for pain: Overview and
implications for practice. J Pain 5, 241-249.
Young S, Schwartz R, SheridanM (1996) EMLA
cream as a topical anesthetic before office
phlebotomy in children. South Med J 89, 11841187.
Zempsky WT, Schechter NL (2003) What’s new in
the management of pain in children? Pediatr Rev
24, 337-348.

www.internationaljournalofcaringsciences.org

