
Abstract

Background: We developed an assessment algorithm to predict the coping skills of children aged 3 to 
6 years who undergo blood sampling. The objective of this study was to determine the reliability and 
validity of this algorithm.
Methods: Subjects were 41 children aged 3 to 6 years who were to undergo blood sampling in two 
hospitals, and their parents. To use the assessment algorithm, we used a questionnaire to obtain the 
following information from the parent before the child’s blood sampling: the child’s age, whether they had 
previously undergone blood sampling, and the parent’s prediction regarding the child’s coping behavior. 
The coping behavior of the children undergoing blood sampling was directly observed and scored by one 
researcher. In the examination of reliability, two different researchers independently estimated the coping 
skills of the child using the assessment algorithm based on the parent’s questionnaire, and the estimates 
were compared. We analyzed the predictive validity of the coping skills estimated by the assessment 
algorithm and the child’s actual coping behavior during blood sampling. We evaluated the sensitivity 
according to the number of children for whom the coping skills estimated by the assessment algorithm 
exceeded those exhibited in actual coping behavior.
Results: The coping skills of the children estimated by the two researchers using the assessment algorithm 
were concordant (kappa = 1.000, p = 0.000). Spearman’s correlation coefficient between the coping skills 
estimated for the children using the assessment algorithm and their actual coping behavior was very high 
(r = -0.74, p = 0.000). Because the assessment algorithm we developed estimated a higher level of coping 
skill than was exhibited in actual coping behavior for five children, its sensitivity was higher than that of 
any other classification algorithm.
Conclusion: Our analysis showed high reliability and validity of the assessment algorithm.
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Introduction

Blood sampling is the most frequently performed test or procedure 
that causes pain, and it is performed routinely. It has been reported 
that a child’s resistance to and refusal of blood sampling and the 
pain they feel are proportional to their level of anxiety and fear of 
the procedure [1,2]. The coping behaviors of children who undergo 
blood sampling include effective and ineffective behaviors [3-5], and 
psychological preparation of the child is necessary for them to adopt 
effective behaviors [6-8]. When a child undergoes blood sampling, it is 
important for medical staff to predict the child’s coping skills because 
their coping skills determine their coping behavior. Psychological 
preparation suitable for the coping skills of the individual child 
is necessary [9,10]. However, no specific method of assessing the 
coping skills of children has been established. An algorithm for a 
specific method of predicting the coping skills of children is needed. 
Development of such an assessment algorithm would likely enable us 
to more easily provide psychological preparation that suits the coping 
skills of the child.

We created an assessment algorithm (Figure 1) to predict the coping 
skills of children aged 3 to 6 years who undergo blood sampling 
[11]. Children of that age are at an immature stage of their cognitive 
development, which makes psychological preparation before 
blood sampling even more important. The assessment algorithm 
was created in accordance with the Medical Information Network 
Distribution Service Hand book for Clinical Practice Guideline 
Development [12]. The Medical Information Network Distribution 
Service handbook [12] describes the following procedure for 
guideline development: first, review the literature and extract the 
variables required for the algorithm; and second, examine methods of
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assessing the extracted variables. In accordance with this procedure, 
the literature on the factors related to coping behavior in children 
undergoing blood sampling was reviewed and assessment variables 
were extracted. The variables extracted were the age of the child, 
coping behavior of the child predicted by the parent before blood 
sampling (“parent’s prediction” below), and past blood sampling 
experience. The most commonly reported factor related to the coping 
behavior of children undergoing blood sampling was the age of the 
child. A consistently obtained result was that the younger the child, the 
less adept they were at adopting coping behavior. Another consistent 
result concerned the parent’s prediction. The blood sampling coping 
behavior of the child that was predicted by the parent was related 
to the child’s actual coping behavior. One purpose of psychological 
preparation is to provide accurate information [13]. Because such 
preparation is particularly important for children experiencing blood 
sampling for the first time, past blood sampling experience was also 
extracted as a variable. The child’s temperament and illness and the 
anxiety of the parent were excluded as variables for the following 
reasons: the small number of related reports, lack of consistency in 
the results, and absence of an investigation in Japan.
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To increase the content validity of the assessment algorithm, a second 
examination of the method used to assess the extracted variables was 
conducted by three pediatric nursing researchers,seven pediatric 
nurses, and two pediatricians at two hospitals. Past blood sampling 
experience was assessed as “yes” or “no”. The parent’s predictions were 
assessed by dividing them into the following three groups according 
to the total score for the Manifest Upset and Cooperation Scales 
developed by Wolfer and Visintainer[14] and partially revised by 
Koseki [15]: 2 points, effective; 4 to 6 points, moderately effective; and 
8 to 10 points, ineffective. On reexamining the scales, we included 
a score of 4 points for the parent’s prediction in the moderately 
effective group rather than the effective group to compensate for the 
gap between the actual and predicted coping behavior. The method 
used to assess the ages of the children was to classify the ages into 
two groups, a 3-year-old group and a 4- to 6-year-old group, based on 
the cognitive development of children according to Piaget [16]. The 
three factors extracted and the method of assessing each factor were 
combined to create the assessment algorithm (Figure 1). Using the 
assessment algorithm, children with past blood sampling experience 
were divided into four categories based on the parent’s prediction and 
the age of the child. Because this would be the first blood sampling 
for the children with no past blood sampling experience, they were 
classified into the category with the lowest coping skills. To assess 
the variables used in the assessment algorithm, an assessment sheet 
(Figure 2) was created. The children’s coping skills were predicted 
with the assessment algorithm using the assessment sheet.

The objective of this study was to verify the reliability and validity 
of the assessment algorithm. Utilization of this algorithm would 
enable the coping skills of children undergoing blood sampling to 
be predicted specifically. Moreover, by defining the level of need for 
psychological preparation, it would enable psychological preparation 
suitable for the coping skills of the individual child to be provided.
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Methods

Subjects

The study subjects were children aged 3 to 6 years who were to 
undergo blood sampling as pediatric outpatients at two hospitals (an 
advanced treatment hospital and a community hospital) and their 
parents. Children with developmental disabilities were excluded 
as subjects because the developmental stage could affect coping 
behavior. It was necessary for us to analyze predictive validity using a 
correlation coefficient in order to determine whether the coping skills 
of each child were predicted by the assessment algorithm. The sample 
size was calculated as 36 child-parent sets based on an estimated 
effect size (r) of 0.45, which is the lower limit for a moderately strong 
relationship, a two-tailed significance level of 7%, and statistical 
power of 80% [17]. The dropout rate was estimated at about 10%.A 
sample size of 40 child-parent sets was therefore considered necessary 
for the study.

Procedure

To use the assessment algorithm, we used a questionnaire to obtain 
information from the parent about the assessment sheet variables. 
The parent’s consent was obtained before blood sampling, and we 
then asked them to complete the questionnaire. The completed 
questionnaire was collected before the child entered the blood 
sampling room. Without having seen the parent’s questionnaire, 
oneresearcher observed the coping behavior of the child during blood 
sampling. The coping behavior of all of the children during blood 
sampling was directly observed and scored by the researcher. After 
leaving the blood sampling room, the children were given several 
minutes to relax and then asked by the researcher to describe the 
level of pain they experienced during the procedure. After collecting 

Figure 1: Schematic diagram of the assessment algorithim.
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these data, another researcher and a research assistant independently 
estimated the coping skills of the child using the assessment 
algorithm. The research assistant was a graduate student studying 
pediatric nursing who had agreed to collaborate in the study. To avoid 
researcher bias resulting from the observations performed during 
blood sampling, the coping skills of the child were estimated after 
blood sampling using the assessment algorithm based on the parent’s 
questionnaire collected before blood sampling. We verified reliability 
and validity based on the relationship between the coping skills of 
the child estimated using the assessment algorithm and the coping 
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behavior of the child observed during blood sampling, and on the 
relationship between the estimated coping skills and the pain level 
reported by the child (Figure 3).

The child’s sex and illness were transcribed from their medical 
records and included among their basic attributes. The illnesses 
were classified into several groups based on the 10th revision of the 
International Statistical Classification of Diseases and Related Health 
Problems. The data were collected from November 2012 to May 2013.

Figure 2: Assessment sheet for children's coping skills. 

Figure 3: Procedures employed in the present study.
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Measures

Coping skills of children estimated using the assessment algorithm 
(parent’s questionnaire)

To enable the assessment algorithm to be used, the questionnaire 
asked the parent the child’s age, whether they had previously 
undergone blood sampling, and the parent’s prediction regarding 
the child’s coping behavior. The scores on the Manifest Upset and 
Cooperation Scales developed by Wolfer and Visintainer[14] and 
partially revised by Koseki [15] are used to assess the coping behavior 
of children during blood sampling. We used these two scales for 
the parent’s prediction. The parent was asked to use the two scales 
to predict the coping behavior of the child before the child’s blood 
sampling. The scores for the two scales were determined and totaled.

The score for the Manifest Upset Scale is used to assess the child’s 
level of anxiety and fear with respect to blood sampling. This scale 
consists of a single item scored as 1, 3, or 5 points. A high score 
indicates a high level of anxiety and fear in the child.

The Cooperation Scale is used to assess the child’s level of 
cooperation with blood sampling during the procedure. This scale 
consists of a single item scored as 1, 3, or 5 points. A high score 
indicates highly uncooperative behavior by the child.

Children’s coping behaviors observed during blood sampling

The coping behavior of the child during blood sampling was 
observed directly by oneresearcher using the scores for the Manifest 
Upset and Cooperation Scales developed by Koseki [15], which were 
also used for the parent’s prediction. These two scales are easy to use 
and have been used in observations to assess the coping behavior 
of children in previous studies [5,10]. The researcher observed the 
coping behavior of the children from the time they entered the blood 
sampling room until they exited the room. The observed behavior 
was scored using the Manifest Upset and Cooperation Scales, and the 
total score was determined. Before the start of the study, to enhance 
inter-rater reliability, the researcher observed the child’s coping 
behavior during blood sampling together with the other researcher 
who had already received training.The concordance between the 
tworesearchers’ scores for the two scales was then examined.

In addition, we observed the duration of blood sampling, the 
phlebotomist, the number of punctures, the posture of the child 
during blood sampling, and the involvement of the parent.

Level of pain reported by the children

To determine the criterion-related validity of the child’s coping 
behavior observed during blood sampling, we examined the child’s 
subjective level of pain using two scales. We first used the Faces Rating 
Scale developed by Wong and Baker [18], the reliability and validity 
of which have been established for children 3 years of age and older. 
In this scale, six round faces are shown, ranging from a happy, smiling 
expression to a sad, crying face. The children were asked to select the 
face that indicated how much pain they felt during blood sampling. 
The face was then scored from 0 points (happy) to 5 points (sad).

The second scale used was a 100-mm Vertical Visual Analogue 
Scale. The reliability and validity of this scale in measuring subjective 
pain have been previously described [19]. In this study, the bottom 
end of the scale (0) was defined as representing no pain and the top
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end (100) as representing the most pain. The child marked a line at 
the point corresponding to the level of pain they felt during blood 
sampling.

Analysis

The statistical analysis was performed using the IBM SPSS Statistics 
21 software. A two-tailed significance level of <5% was used.

Reliability

The kappa coefficient was used to assess reliability. We compared 
the estimates of the coping skills of the child that were independently 
made based on the parent’s questionnaire by tworesearchers using the 
assessment algorithm with the assessment sheet.

Validity

Predictive validity and sensitivity were analyzed in the examination 
of validity. Predictive validity was analyzed by determining Spearman’s 
rank-order correlation coefficient (exact test) for the coping skills 
estimated by the assessment algorithm and the child’s actual coping 
behavior during blood sampling. The coping skills of the child 
estimated using the assessment algorithm and the pain level reported 
by the child were analyzed using Spearman’s rank-order correlation 
coefficient. We evaluated the sensitivity of the assessment algorithm 
according to the number of children whose estimated coping skills 
were greater than those exhibited in actual coping behavior. The 
smaller this number, the greater the sensitivity of the assessment 
algorithm.

Ethical considerations

This study was approved by the ethics committee of Yamagata 
University Faculty of Medicine. All participants were informed of 
the purpose of the study. In addition, the following information was 
given to the participants both verbally and in writing: participation 
in the study was voluntary; a participant could withdraw from 
the study at any time, withdrawal from or refusal to take part in 
the study would result in no medical disadvantage; the obtained 
information would never be used for any purpose other than the 
study; personal information would remain anonymous and not be 
able to be connected to the source code; the results of the study would 
be presented in papers and at conferences after being processed so 
that the participants could not be identified individually; and that 
information, such as diagnoses, would be obtained from medical 
records. Only those who consented were included as participants in 
the study. Written consent was obtained from the children’s parents 
after verbal consent to participate in the study was obtained from both 
the children and their parents.

Results

Demographic data

Consent was obtained from 44 of the 46 child-parent sets asked to 
participate in this study. Three sets were excluded because the blood 
sampling order was canceled or an improper answer was given on the 
parent’s questionnaire. Thus, 41 sets were included in the analysis (21 
sets from one hospital, 20 sets from the other). Thirty-six of the parents 
were mothers, three were fathers, and two were grandmothers. The 
mean age ±standard deviation of the children (22 boys, 19 girls) was 
5.1 ± 1.1 years (Table 1). Thirty-eight of the children had previously 
experienced blood sampling and three had not.

https://doi.org/10.15344/2394-4978/2017/259


Coping skills of the children estimated using the parent’s prediction 
and assessment algorithm

The parent’s prediction before blood sampling and the actual coping 
behavior of the child during blood sampling are shown in Table 2. The 
median score (and range) for the parent’s prediction was 3 points (1 
to 5 points) for both the Manifest Upset Scale and Cooperation Scale. 
The assessment algorithm was used to classify the children according 
to four categories of coping skills. Thirteen children were classified 
as falling into each coping skill category except for Category 3, into 
which two children were classified (Table 3).

Conditions during blood sampling and actual coping behavior of 
the children

The mean ±standard deviation (range) for the blood sampling time 
was 3.8 ± 2.0 (1.8 to 13.1) minutes. Blood sampling at the two hospitals 
was performed by an attending physician or nurse in an outpatient 
treatment room. Blood sampling was performed by a pediatrician 
for 17 children and by a nurse for 24 children. For nearly all of the 
children, blood sampling was completed with a single puncture. Ten 
children were recumbent and 31 were sitting during blood sampling. 
The parent was allowed to be next to the child during blood sampling 
and, if necessary, hold their hand and encourage them. Twenty-four 
parents were in the blood sampling room with the child and provided
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support by hugging them and encouraging them verbally. Five parents 
were beside the child in the blood sampling room during blood 
sampling. Twelve parents did not enter the blood sampling room. 
The actual coping behavior of the child during blood sampling was 
scored using the scores for the Manifest Upset Scale and Cooperation 
Scale. The median score (range) for both scales was 3 points (1 to 5 
points) (Table 2). The anxiety, fear, and cooperative behavior shown 
by the child during blood sampling were roughly concordant with 
the parent’s prediction made before blood sampling. The mean level 
of pain ± standard deviation reported by the children after blood 
sampling was 2.2 ± 2.0 on the Faces Rating Scale and 3.6 ± 3.4 on the 
Visual Analogue Scale.

Reliability

We compared the coping skills of the children independently 
estimated by two researchers using the assessment algorithm. The 
assessments of the tworesearchers were concordant (kappa = 1.000, 
p = 0.000).

n%

Age

3 years 10(24.4)

4 years 8(19.5)

5 years 10(24.4)

6 years 13(31.7)

Sex

Boy 22(53.7)

Girl 19(46.3)

Past blood sampling experiance  

Yes 38(92.7)

No 3(7.3)

Illnessesa

Endocrine, nutritional, and metabolic diseases  9(22.0)

Neoplasms 8(19.5)

Diseases of respiratory system 7(17.1)

Diseases of the blood and blood forming organs nad 
certain disorders 

5(12.2)

Injury, poisoning, and certain other consequences of 
extranal causes 

4(9.8)

Diseases of the skin and subcutaneous tissue 3(7.3)

Diseases of the genitourinary system 2(4.9)

Congenital malformations, deformations, and 
chromosomal abnormalities 

1(2.4)

Certain infectious and parasitic diseases 1(2.4)

Unidentified 1(2.4)
Table 1: Demographic data of the children (n = 41).
aBased on the 10th revision of the International Statistical Classification 
of Diseases and Related Health Problems.

Parent's 
prediction  
before blood 
sampling

Children's
actual coping 
behavior 
during blood 
sampling

n(%) n(%)

Manifest upset scale score

1 18(43.9) 17(41.5)

3 14(34.1) 13(31.7)

5 9(22.0) 11(26.8)

Cooperation scale score

1 18(43.9) 10(24.4)

3 14(34.1) 24(58.5)

5 9(22.0) 7(17.1)

Total manifest upset scale and  cooperation scale scores

2 15(36.6) 7(17.7)

4 6(14.6) 13(31.7)

6 10(24.4) 10(24.4)

8 2(8.9) 4(9.8)

10 8(19.5) 7(17.1)
Table 2: Parent’s predictionbefore blood sampling and children’s actual 
coping behavior during blood sampling (n = 41).

n(%)

Category 4: Children aged 4-6 years with parent 
prediction points of 2

13 (31.7)

Category 3: Children aged 3 years with parent 
prediction points of 2

2(4.9)

Category 2: Children aged 3-6 years with parent 
prediction points of 4-6

13 (31.7)

Category 1:
Children aged 3-6 years with parent prediction points 
of 8-10 or no post blood sampling experience 

13 (31.7)

Table 3: Distribution of the coping skills of children estimated based on 
the assessment algorithm (n = 41).
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Validity

Predictive validity

Using the assessment algorithm, the children with no past blood 
sampling experience were classified as having the lowest coping 
skills (Category 1). Consequently, those included in the analysis of 
predictive validity were the 38 children with past blood sampling 
experience. The coefficient of the correlation between the coping skills 
estimated for the children using the assessment algorithm and their 
actual coping behavior was very high (r = -0.74, p = 0.000) (Table 
4). Children for whom poor coping skills were estimated using the 
assessment algorithm showed high levels of anxiety and fear and 
uncooperative behavior during blood sampling. A good correlation 
also was seen between the coping skills estimated using the assessment 
algorithm and the children’s pain level reported using the Faces Rating 
Scale (r = -0.57, p = 0.000) and the Visual Analogue Scale (r = -0.62, 
p = 0.000). The lower the coping skills of the child estimated using the 
assessment algorithm, the more severe the pain reported.

Sensitivity

We could not calculate the sensitivity of the assessment algorithm 
because it is not a two-category variable. We examined the number 
of children with estimated coping skills that exceeded their actual 
coping behavior. With high sensitivity, the number of children with 
estimated coping skills that exceed their actual coping behavior is 
likely to be lower. The distribution of children based on the assessment 
algorithm and on actual coping behavior during blood sampling is 
shown in Table 4. Categories 3 and 4 indicated effective coping skills, 
Category 2 indicated moderately effective coping skills, and Category 
1 indicated ineffective coping skills. The actual coping behavior of the 
child during blood sampling was classified according to the following 
three groups based on the total score on the Manifest Upset and 
Cooperation Scales: 2 to 4 points, effective coping behavior; 6 points, 
moderately effective coping behavior; and 8 to 10 points, ineffective 
coping behavior. Using these criteria, five children (15.2%) had coping 
skills estimated using the assessment algorithm that exceeded their 
actual coping behavior. Applying these categories (i.e., 2 to 4 points, 
6 points, and 8 to 10 points) to the total score for the Manifest Upset 
and Cooperation Scales based on the parent’s prediction, six children 
(18.2%) had estimated coping skills that exceeded their actual coping 
behavior when the coping skills were estimated. Another algorithm 
that categorized the score for the parent’s prediction as 2 to 4 points, 
6 to 8 points, and 10 points showed that seven children (21.2%) had 
estimated coping skills that exceeded their actual coping behavior. 
Because the assessment algorithm we developed estimated a higher 
level of coping skill than was exhibited in actual coping behavior for 
five children, the lowest number obtained, its sensitivity was higher 
than that of any other classification algorithm.

Coping behavior of children without past blood sampling

Three children had no past blood sampling experience. The blood 
sampling time was 6 minutes or longer for 1 child (case A) and 3 
minutes or less for 2 children (cases B and C). All three children were 
in the blood sampling room with their parent, who encouraged the 
child verbally, hugged them, and held their hand. Case A asked his 
parent and the nurse several questions during blood sampling. He 
resisted during blood sampling and tried to run away before the needle 
was inserted. It took around 5 minutes to calm him, but he cooperated 
in the blood sampling once he became calmer. Case B grimaced the
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entire time they were in the blood sampling room. Case C cooperated 
calmly during blood sampling but cried after it was finished and the 
needle was removed.

Discussion

Reliability and validity

The coping skills of the children estimated independently by 
two researchers using the assessment algorithm were concordant, 
verifying inter-rater reliability. The predictive validity of the algorithm 
was verified by the very good correlation of 0.7 or greater that was 
seen between the children’s estimated coping skills and their actual 
coping behavior. When estimating the coping skills of a child, an 
estimate of high coping skills carries greater risk than an estimate 
of low skills because psychological preparation may be inadequate. 
Because the coping skills estimated using the assessment algorithm 
exceeded actual coping behavior for five children, the lowest number 
obtained, this algorithm was concluded to have a higher sensitivity 
than any other score-classification algorithms.

Using the assessment algorithm, the children with no past blood 
sampling experience were classified as having the lowest coping skills 
(Category 1). One child who experienced blood sampling for the first 
time in this study required time for his emotions to calm, and he asked 
several questions about the procedure. We think he required more 
psychological preparation. The other children who experienced blood 
sampling for the first time were one child who grimaced throughout 
the procedure and one child who cried after it was finished. If 
children experience pain or fear during the first blood sampling, 
they may experience greater anxiety, fear, and pain during the next 
blood sampling experience [20]. It is therefore reasonable to classify 
children with no blood sampling experience in the lowest category of 
coping skills so that they are provided with adequate psychological 
preparation for blood sampling.

The findings described above verified the reliability and validity of 
this assessment algorithm.

Usability

This assessment algorithm can be used to predict the coping 
skills of children who are to undergo blood sampling. Psychological 
preparation that suits the coping skills of each child can be provided 
based on the results obtained with the algorithm. We think we can 
improve the quality of pediatric nursing care by using this algorithm. 
For example, for children predicted to have low coping skills, we can

Actual coping behavior 
during blood sampling 

Total

2 4 6 8 10

Assessment 
algorithm 

Category 4 5 6 2 0 0 13

Category 3 1 1 0 0 0 2

Category 2 1 5 4 3 0 13

Category 1 0 0 3 1 6 10

Total 7 12 9 4 6 38
Table 4. Distribution of children based on the assessment algorithm 
and actual coping behavior during blood sampling (n = 38).
Spearman’s rank-correlation coefficient (exact test), r = -0.74, p = 0.000
Grey shading indicates the number of children whose coping skills 
were estimated higher than their actual coping behavior.
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allow time before blood sampling begins to provide adequate 
psychological preparation, such as by providing information, 
performing a simulation, and providing cognitive behavior therapy. 
On the other hand, for children predicted to have high coping skills, 
use of the assessment algorithm provides an opportunity to confirm 
that they are truly psychologically prepared. A lack of psychological 
preparation based on assessment of the background of children has 
been reported in Japan [21,22]. Moreover, psychological preparation 
is often provided to children based on the skill of nurses [23]. We think 
these problems can be resolved by using our assessment algorithm. 
The algorithm is not complicated and is easy to use in a short time. 
Consequently, it allows even nurses with little pediatric nursing 
experience to easily predict children’s coping skills. In addition, it 
allows nurses to provide children with psychological preparation 
based on an assessment of their coping skills.

Limitations

The subjects of this study were pediatric outpatients and their 
parents. The reason for this was to ensure that their conditions were 
equivalent. Moreover, it is more difficult to predict coping skills for 
pediatric outpatients than for pediatric inpatients. This is because 
nurses have little contact with pediatric outpatients and their parents, 
and we must therefore assess children’s coping skills in a short time. 
The use of an assessment algorithm for hospitalized children should 
be examined in the future. This study assessed the reliability and 
validity of an assessment algorithm as the first step of psychological 
preparation. It will be necessary in the future to develop psychological 
preparation appropriate for the coping skills of the individual and to 
verify the effectiveness of the assessment algorithm in randomized 
intervention studies.

Conclusion

Our analysis showed the assessment algorithm to be highly reliable 
and valid. The algorithm was useful for estimating the coping skills of 
children aged 3 to 6 years who are to undergo blood sampling.

Competing Interests

The authors declare that they have no competing interests.

Author Contributions

Shiho Konta and Yukiko Sato contributed to the study design. Shiho 
Konta was responsible for the acquisition of data and the analyses, 
and wrote the majority of the manuscript. Yukiko Sato assisted in 
the interpretation of the results and critically revised the manuscript 
for important intellectual content.Shiho Konta and Yukiko Sato 
contributed to the preparation and review of the manuscript.

Acknowledgments

The authors are grateful to those who participated in this study. We 
would also like to sincerely thank the pediatric doctors and nurses at 
the hospitals for their kind cooperation in this study. The study is part 
of a doctoral thesis submitted to Yamagata University.

Funding

This study was supported by JSPS KAKENHI Grant-in-Aid for 
Young Scientific Research (B) (no. 24792483).

Int J Nurs Clin Pract                                                                                                                                                                                                IJNCP, an open access journal                                                                                                                                          
ISSN: 2394-4978                                                                                                                                                                                                       Volume 4. 2017. 257

Citation: Konta S, Sato Y (2017) Reliability and Validity of an Assessment Algorithm to Predict the Coping Skills of 3- to 6-Year-old Children Undergoing Blood 
Sampling. Int J Nurs Clin Pract 4: 259. doi: https://doi.org/10.15344/2394-4978/2017/259

     Page 7 of 7

References

1. Bournaki MC (1997) Correlates of pain-related responses to venipunctures 
in school-age children. Nurs Res 46: 147-154.

2. Mahoney L, Ayers S, Seddon P (2010) The association between parent’s 
and healthcare professional’s behavior and children’s coping and distress 
during venepuncture. J Pediatr Psychol 35: 985-995.

3. Broome ME, Bates TA, Lillis PP, McGahee TW (1990) Children’s medical 
fears, coping behaviors, and pain perceptions during a lumbar puncture. 
Oncol Nurs Forum 17: 361-367. 

4. Olson AL, Johansen SG, Powers LE, Pope JB, Klein RB (1993) Cognitive 
coping strategies of children with chronic illness. J Dev Behav Pediatr 14: 
217-223. 

5. Sato S, Sato Y, Shiwaku H (2013) Factors associated with children’s 
ineffective coping behavior during blood sampling. Journal of Japan Society 
of Nursing Research 34: 4023-4031.

6. Harrison A (1991) Preparing children for venous blood sampling. Pain 45: 
299-306.

7. Sato S, Shiwaku H (2007) Effectiveness of preparation for venipuncture 
on pain among children in outpatient. Journal of North Japan Academy of 
Nursing Science 10: 1-12.

8. Zahr LK (1998) Therapeutic play for hospitalized preschoolers in Lebanon. 
Pediatr Nurs 24: 449-454.

9. Kokabu H, Ryugo C, Fujii M, Kitou Y, Ohnishi T, et al. (2007) A study of 
execution and assessment of preparation as perceived by the nurses who 
take care of children. Journal of Human Nursing Studies 5: 89-96. 

10. Mikami C, Sato Y, Sato S (2010) Factors related to coping behavior at 
the time of preschool-children’s blood sampling. Journal of North Japan 
Academy of Nursing Science 13: 1-11. 

11. Sato S, Sato Y, Mikami C (2014) Development of assessment algorithm 
to assess coping skills of children undergoing blood sampling. Journal of 
Japanese Society of Child Health Nursing 23: 10-17.

12. Fukui T, Yoshida M, Yamaguchi N (Eds) (2007) Minds handbook for clinical 
practice guideline development 2007. Tokyo: Igaku-Syoin, Japan.

13. Thompson RH, Stanford G (1981) Child life in hospitals: Theory and 
practice, Springfield: Charles C. Thomas, USA.

14. Wolfer JA, Visintainer MA (1975) Pediatric surgical patient’s and parent’s 
stress responses and adjustment. Nurs Res 24: 244-255.

15. Koseki K (1984) Psychological preparations for minor surgical operations in 
childhood. Nursing Research 17: 267-275. 

16. Piaget J (1972) The child and reality problems of genetic psychology. 
(Haga J, Trans.). Tokyo: SeishinSyobo, Japan.

17. Browner WS, Newman TB, Hulley SB (2007) Estimating sample size and 
power: Applications and examples. In: Hulley SB, Cummings SR, Browner 
WS, Grady DG, Newman TB (Eds) Designing Clinical Research (3rd 
edition), Lippincott Williams & Wilkins, USA, pp. 65-94.

18. Wong DL, Baker CM (1988) Pain in children: Comparison of assessment 
scales. Pediatr Nurs 14: 9-17.

19. Southall D (1997) Prevention and control of pain in children. A manual for 
health care professionals. London: BMJ Publishing Group, UK.

20. Vernon DT, Foley JM, Sipowicz RR, Schulman JL (1978) The psychological 
responses of children to hospitalization and illness: A review of the 
literature. Springfield: Charles C. Thomas, USA.

21. Sakurada A, Yamaguchi M, Hinuma C (2007) The present situation of child 
health nursing preparation in Japan: Examination through literature review. 
Journal of Nursing Research Colloquium of Tokyo Women’s Medical 
University 2: 45-51. 

22. Suzuki Y, Sato Y, Shiwaku H (2007) The process by which children consent 
to blood collection: From the perspective of their parents. Journal of North 
Japan Academy of Nursing Science 10: 25-36. 

23. Ryugo C, Kokabu H, Azuma M, Ohnishi T (2006) Research on preparation 
for preschool children’s blood collection in S prefecture. Journal of Human 
Nursing Studies 3: 145-152.

https://doi.org/10.15344/2394-4978/2017/259
https://www.ncbi.nlm.nih.gov/pubmed/9176504
https://www.ncbi.nlm.nih.gov/pubmed/9176504
https://www.ncbi.nlm.nih.gov/pubmed/20172947
https://www.ncbi.nlm.nih.gov/pubmed/20172947
https://www.ncbi.nlm.nih.gov/pubmed/20172947
https://www.ncbi.nlm.nih.gov/pubmed/2342970
https://www.ncbi.nlm.nih.gov/pubmed/2342970
https://www.ncbi.nlm.nih.gov/pubmed/2342970
https://www.ncbi.nlm.nih.gov/pubmed/8408663
https://www.ncbi.nlm.nih.gov/pubmed/8408663
https://www.ncbi.nlm.nih.gov/pubmed/8408663
https://www.jstage.jst.go.jp/article/jjsnr/34/4/34_20110614003/_article
https://www.jstage.jst.go.jp/article/jjsnr/34/4/34_20110614003/_article
https://www.jstage.jst.go.jp/article/jjsnr/34/4/34_20110614003/_article
https://www.ncbi.nlm.nih.gov/pubmed/1876439
https://www.ncbi.nlm.nih.gov/pubmed/1876439
https://www.ncbi.nlm.nih.gov/pubmed/9832904
https://www.ncbi.nlm.nih.gov/pubmed/9832904
https://www.jstage.jst.go.jp/article/jschn/23/2/23_KJ00009409069/_article
https://www.jstage.jst.go.jp/article/jschn/23/2/23_KJ00009409069/_article
https://www.jstage.jst.go.jp/article/jschn/23/2/23_KJ00009409069/_article
https://www.ncbi.nlm.nih.gov/pubmed/1101231
https://www.ncbi.nlm.nih.gov/pubmed/1101231
https://www.ncbi.nlm.nih.gov/pubmed/3344163
https://www.ncbi.nlm.nih.gov/pubmed/3344163

	Abstract
	Introduction
	Figure 1
	Figure 2

	Methods
	Subjects
	Procedure
	Figure 3

	Measures
	Coping skills of children estimated using the assessment algorithm(parent’s questionnaire)
	Children’s coping behaviors observed during blood sampling
	Level of pain reported by the children

	Analysis
	Reliability
	Validity

	Ethical considerations

	Results
	Demographic data
	Table 1

	Coping skills of the children estimated using the parent’s predictionand assessment algorithm
	Table 2
	Table 3

	Conditions during blood sampling and actual coping behavior ofthe children
	Reliability

	Validity
	Predictive validity
	Table4

	Sensitivity
	Coping behavior of children without past blood sampling

	Discussion
	Reliability and validity
	Usability

	Limitations
	Conclusion
	Competing Interests
	Author Contributions
	Acknowledgments
	Funding
	References



