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Abstract 
Aim: The purpose of this study was to develop a scale, “parental anxiety about 
pediatric emergency medical care services” (PAPEMCS), and to evaluate its 
psychometric properties. Methods: Participants were 14,510 parents with 
children 6 years old or younger in Kagawa Prefecture. Using each half of the 
participants, exploratory factor analysis was performed to generate items and 
factors for the PAPEMCS, and confirmatory factor analysis (CFA) was used to 
establish the construct validity. The generalizability of the PAPEMCS was 
evaluated by congruence tests and multigroup CFA. The usefulness of the 
PAPEMCS was established by the relationship between the PAPEMCS and 
non-urgent usage of pediatric emergency medical care services (PEMCS). 
Results: The PAPEMCS compromised 4 factors: “anxiety about quality of 
PEMCS”, “anxiety about PEMCS system”, “anxiety about public support”, and 
“anxiety about private support”. All reliability estimates (polychoric ordinal 
alpha coefficients, item-rest correlations), the item discrimination, 5 fit indic-
es for CFA, the convergent validity (indicator reliabilities, composite reliabili-
ties, average variance extracteds), and the discriminant validity fulfilled the 
acceptability thresholds. All generalizability estimates fulfilled the predeter-
mined levels of acceptability (Tucker’s congruence coefficients, congruence 
tests, strict factorial invariance). The usefulness of the PAPEMCS was estab-
lished by the higher scores of the PAPEMCS being related to non-urgent 
usage of PEMCS. Conclusions: The PAPEMCS demonstrated satisfactory re-
liability, validity, generalizability and usefulness. The PAPEMCS is useful to 
quantify the contents and extent of parental anxiety about PEMCS, and to cla-
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rify the mechanisms of non-urgent PEMCS usage. 
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1. Introduction 

The appropriate enforcement of pediatric emergency medical care service 
(PEMCS) is a vital component of pediatric health services. However, around 
the world, especially in developed nations, pediatric emergency department 
(PED) crowding due to PED visits for non-urgent health concerns prevents the 
efficient and efficacious use of health services. The overcrowding threatens the 
quality (treatment delays for children requiring attention and urgent medical 
care), wastes resources, and is a financial burden to parents and to society 
[1]-[6]. Also, it increases a lack of continuity care and adequate access to pri-
mary care [7] [8]. In order to enhance the wellness of children and family, it is 
necessary to not only reduce crowded situations by improving the pediatric 
emergency systems (triage, human resources, equipment), but also to examine 
the causes of non-urgent usage. The characteristics of children who returned 
to PED within 72 hours (6968, 4.3%) and the characteristics of children who 
were admitted to the hospital on their return visit (2925, 42%) would help in 
directing future strategies to reduce potentially avoidable reattendance and 
admission [9]. 

A lot of previous studies have demonstrated that non-urgent PED users are 
characterized by high levels of social, educational, and financial disadvantages, 
and include parents with only one child, young mothers, single parents, and 
parents with a low education and low income that receive public insurance or 
have no insurance [7] [10] [11] [12] [13]. Non-urgent PED users are inferred as 
people who do not adhere to appropriate PED usage because of their educational 
and socioeconomic vulnerability, low health literacy and/or shortage of child 
care experience [14]-[22]. 

Regarding the reasons of PED usage, parents, especially those engaging in 
non-urgent PED usage, have the sense of anxiety over child’s illness [20] [21] 
[22] [23] [24]. Parents want to rule out risks, receive early treatment, and obtain 
relief, regardless of whether their child actually needs a PED [25] [26] [27] [28]. 
Parents prefer a PED due to anxieties about accessing higher quality medical 
care, including the availability of such services as laboratory tests, hospitalization 
and family-centered care [5] [23] [25] [28] [29] [30], and of short waiting times 
[10]. 

In addition, parents are full of anxiety about PEMCS systems, such as conven-
ience of 24-hour accessibility [5] [23] [29]. Health care policy in Japan consoli-
dates medical care resources and expands medical regions in order to provide 
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24-hour PEMCS [31] [32]. However, all local governments cannot provide 
24-hour PEMCS [33]. The emergency medical care system in Japan has devel-
oped through three services: primary emergency care for mildly ill patients who 
can be treated on an out-patient basis (holiday emergency clinics, night emer-
gency centers, etc.) in 378 pediatric care regions [34], secondary emergency care 
for moderate-to-severe patients requiring hospitalization in 143 secondary care 
regions [35], tertiary emergency care for all patients including children whose 
lives are at risk, and the government intention is to have one emergency and 
critical care center per one million people [36] [37]. Because PEMCS systems 
differ multifariously in medical regions depending on limited health resources, 
such as only night emergency clinic or a group of hospitals on rotation duty as 
secondary emergency care, parents tend to seek and use PEDs with a sense of 
excessive anxiety about PEMCS [38] [39] [40] [41]. When parents feel there is 
less access to health services, their anxiety about a child’s illness increases [20] 
[21]. As a result of anxiety about quality or access of PED, parents appear to visit 
PED for children with non-urgent condition. 

However, no studies have been conducted to clearly explain what aspects of 
parental vulnerability or PEMCS systems are related to what kind of anxiety 
about PEMCS [22] [42]. The suitability of a PEMCS system is not evaluated 
from the viewpoint of the users residing in the medical region. In terms of rea-
sons, it should be particularly pointed out that the socioeconomic vulnerabilities 
of non-urgent PED users have quantitatively been examined [7] [10] [11] [12] 
[13], and the anxiety about or reasons for PEMCS usage have qualitatively been 
examined by interviewing dozens of parents [5] [26] [29] [38] [39] [40] [41]. In 
sum, the mechanisms of multifarious risks causing non-urgent PED usage re-
main unknown, and the appropriate PEMCS to address the risks remain un-
known. 

To provide suitable PEMCS that eliminate parental anxieties with limited 
health resources, it is firstly essential to investigate the multifarious parental an-
xieties about PEMCS. If a scale for quantifying the contents and extent of multi-
farious anxieties about PEMCS could measure specific anxieties caused by spe-
cific risks, as well as comprehensive anxieties integrating individual anxieties, 
the scale would be useful to examine multifarious risks of PEMCS. This study 
aims to develop a scale to quantify the contents and extent of parental anxiety 
about PEMCS, and to examine the reliability, validity, generalizability and use-
fulness of the scale. 

2. Methods 
2.1. Participants 

In order to ensure the generalization of the scale, Kagawa Prefecture was se-
lected as an area that fulfills the research requirements: multifarious family 
structure, PEMCS systems, and diverse geographical features. The population 
of Kagawa Prefecture is 995,842 [43] and its area is 1876.51 km2, with 24 po-
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pulated islands [44]. 
The PEMCS systems in Kagawa Prefecture represent multiple PEMCS availa-

ble in Japan. For example, the PEMCS system of the Takamatsu secondary med-
ical region (Takamatsu) is constituted of typical systems of PEMCS in Japan: 
primary (a pediatric emergency night clinic), secondary (a group of hospitals on 
rotational duty) and tertiary (Kagawa University Hospital) [38] [45]. Okawa or 
Mitoyo secondary medical region (Mitoyo) care is performed with a PEMCS 
system of a pediatric emergency night clinic only, and Shozu secondary medical 
region (Shozu), a remote island, care is performed with an on-call emergency 
medical service system at two hospitals. These systems represent the unim-
proved PEMCS system similar to other secondary medical regions in Japan. In 
Chusan secondary medical region (Chusan), a pediatric hospital performs 
PEMCS in the same way as an emergency department in the U.S. (primary, sec-
ondary, and tertiary; 24 hours a day, 365 days a year). In addition, Kagawa Med-
ical Association administers a holiday on-duty doctor system at clinics and hos-
pitals for all residents, and publicizes this service in newspapers, public informa-
tion magazines, and on a website.  

Although the PEMCS system in Chusan is rare in Japan, it is important in the 
future development of PEMCS to examine not only other PEMCS systems, but 
also the PEMCS system itself. Therefore, as an area to ensure the generalization 
of the scale, Kagawa Prefecture was selected. 

The inclusion criteria were as follows: the family who has a child six years old 
or younger because many of such children visit PED [46] [47] [48] [49] and the 
family living in all areas of Kagawa Prefecture because of its multifarious family 
structure, PEMCS systems, and diverse geographical features. The medical ex-
penses of this age were free [50]. Exclusion criterion was the family who only 
had children seven years old or older. 

In order to fulfill the inclusion criteria, the selected participants were parents 
of children attending kindergartens or nursery schools, or those undergoing a 
health examination at a health center (one and a half years old or three years 
old) in Kagawa Prefecture. 

2.2. Questionnaire Item Development  

First, based on literature review, three pediatric and four community nursing 
researchers developed 43 questionnaire items that depict parental anxiety about 
PEMCS: information, system, or quality of PEMCS; public support; private 
support; and parental care ability [5] [25] [29] [51] [52] [53] [54]. To measure 
the intensity of parental anxiety regarding PEMCS when a child became ill, each 
PEMCS item was constituted of a four-point response option, ranging from “1 = 
no anxiety” to “4 = high anxiety”. Second, twelve pediatricians examined the 
appropriateness of expressions and adequacy of the contents of the items.  

Third, the preliminary research was performed for parents who only had 
children of seven years old or older, because the main research was intended to 
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secure families with children of six years old or younger as much as possible. In 
addition, if both the preliminary research and the main research participants are 
parents whose children are the same age, when the investigation institutions 
handed a questionnaire to parents, it was considered to be difficult to exclude 
the participants of the preliminary research from the main research. By using 
quantitative research, items were selected in which at least 23 respondents 
(57.5%) expressed high anxiety. Finally, 31 items were selected to constitute the 
questionnaire from the initial pool of 43 items. Final items included both the in-
formation of PEMCS, such as telephone consultation, and public support, such 
as Kagawa Emergency Support Network. The emergency support network is 
conducted by 47 municipalities to care for sick children of parents, such as a 
nuclear family with two-income or single mother [55], and 84.2% of 310 family 
support centers conduct the sick child’s care as emergency support [56]. 

The questionnaire also included demographic variables and the situation in 
which participants used a pediatric emergency institution most recently. 

2.3. Procedures 

This survey was performed as part of a research project entitled “Pediatric 
Emergency Medical Care in Kagawa Prefecture”. Between January and February 
2009, the survey was conducted [57]. The questionnaire was handed to parents 
by a staff member of a kindergarten, nursery school, or health center. The par-
ticipants were asked to reply only if they consented to participate in the survey. 
As to the method of returning the questionnaire, mail was used by 36 private 
kindergartens, 215 nursery schools, and 21 health centers, and the collection 
method was used at one national and 134 public kindergartens.  

In order to avoid duplication in replying to the questionnaire and confirm the 
number of participants, the survey was conducted as follows: parents with two or 
more children attending the same kindergarten or nursery school were each 
handed one questionnaire; the institution maintained a record of the number of 
questionnaires distributed and the number of remaining questionnaires, and 
made a report of these figures; and when a guardian had already replied to the 
questionnaire, she/he was asked to mark in the subsequent questionnaire that 
she/he had already replied, provide a signature, and return it. 

2.4. Ethical Considerations 

Approval of this study was obtained from the ethical review board of the au-
thor’s institution (Heisei 20 - 25). This study was administered after obtaining 
informed consent from the Kagawa Prefectural Government, 17 municipal of-
fices, the principal organization of national and public kindergartens, a private 
kindergarten federation, and 21 health centers. 

2.5. Data Analyses  

To maintain the quality of the data, all missing data were excluded from the 
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candidate data of the scale. All participants were randomly divided into two 
groups using an odd-even splitting method. First, using one half of the partici-
pants, which were assigned an odd number identification (odd number group), 
exploratory factor analysis (EFA) was performed to generate items and factors 
for parental anxiety about PEMCS, and the factor structure and reliability of the 
scale were examined. Second, using the second half of the sample, which was as-
signed an even number identification (even number group), confirmatory factor 
analysis (CFA) was performed to test the generality of the extracted factor 
structure by EFA, and reliability and construct validity for the scale were ex-
amined. 

All statistical analyses were carried out with SAS 9.2, EFA was conducted by 
the FACTOR procedure, and CFA was performed by the CALIS procedure. 

2.5.1. Exploratory Factor Analysis and Reliability  
If a high proportion (≥50%) scored the highest (ceiling) or lowest (floor) possi-
ble score on an item, this item was excluded as a floor or ceiling effect [58] [59]. 
EFA was performed using a polychoric correlation due to the categorical nature 
of the data: four-category Likert scales [60]. Variance inflation factor of more 
than five suggested that there was multicollinearity between the candidate items 
[61] [62].  

Because unweighted least squares on EFA makes no assumptions of normality 
[63] and is feasible with large samples [64], unweighted least squares was used 
for factor extraction as an estimation method, along with a promax rotation. An 
indicator of the Kaiser-Meyer-Olkin measure of sampling adequacy less than 0.5 
suggested that the factor analysis was not appropriate [65] [66] [67]. The deci-
sion on how many factors to retain was guided by the use of Cattell’s Scree me-
thod [65] [66] [68], and the Kaiser rule (factors with an eigenvalue greater than 
or equal to 1.0 to be retained) [65] [66] [69]. The number of factors that ac-
counted for more than 75% of the extracted variance was retained [70]. Items 
were selected for measurement based on the factor pattern matrix using the fol-
lowing criteria: a factor loading above 0.45 on the factor and cross-loadings on 
other factors of less than 0.32, which equates to approximately 10% overlapping 
variance with the other items in that factor [71]. The item should be removed if 
the communality is less than 0.5, because the item does not share much in 
common with the extracted components, outlier item [66]. 

The reliability assessments of the scale extracted by EFA were conducted using 
the polychoric ordinal alpha coefficient, item-rest correlation, and good-poor 
analysis [72]. Homogeneity was considered acceptable when the polychoric or-
dinal alpha coefficient was 0.7 or greater [66] [73] [74] [75]. An item-rest corre-
lation of 0.2 was considered a minimum acceptable threshold for retaining items 
in the scale [76]. 

2.5.2. Confirmatory Factor Analysis, Reliability, and Construct Validity 
In order to evaluate fit of the scale structure based on EFA (factorial validity), 
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CFA was conducted using the unweighted least squares estimation method and 
polychoric correlation matrix. The unweighted least squares estimation method 
for CFA provides more accurate and less variable parameter estimates, more 
precise standard errors, and better coverage rates [77] [78]. 

The reliability and validity of the proposed model, and the quality of the indi-
vidual items were evaluated using component fit results. As the chi-square dif-
ference test is highly sensitive to the sample size, model fit was assessed using a 
combination of fit indices [79]. With regard to the goodness-of-fit index, ad-
justed goodness-of-fit index, and Bentler-Bonett normed fit index, a value of 
0.95 or greater was generally accepted as indicative of an adequate model fit [79] 
[80]. A root mean square residual or standardized root mean square residual of 
0.05 or less was considered a good fit, and that of 0.1 or less was considered an 
acceptable fit [80]. 

In order to assess convergent validity, indicator reliability, composite (con-
struct) reliability, and average variance extracted were examined [81]. Indicator 
reliability was evaluated by the R-squared, which was considered 50% or more of 
the variance of the latent factor [82] [83]. Composite reliability estimates the ex-
tent to which a set of latent factor indicators share in their measurement of a 
factor and provides a much less biased estimate of reliability than Cronbach al-
pha [84] [85]. It was considered adequate if composite reliability was greater 
than a threshold of 0.7 [81] [83].  

Average variance extracted estimates above 0.5 were treated as indications of 
convergent validity, which means that at least 50% of the variance in a mea-
surement was due to the hypothesized latent factor [81] [83] [86]. Discriminant 
validity was evaluated by the Fornell-Larker criterion, in which the average va-
riance extracted estimates of each factor compare to the squared correlations 
between the respective and other factors (the variance shared between the fac-
tors). Discriminant validity was supported if any average variance extracted was 
greater than any squared correlation between all pairs of factors [83] [86]. 

2.5.3. Generalizability 
It is essential for generalizability of scale to demonstrate measurement inva-
riance. Tucker’s congruence coefficient, congruence test, and multigroup CFA 
were conducted to examine measurement invariance of the scale. Tucker’s con-
gruence coefficient index assessed the similarity of two factor-loading patterns. 
Tucker’s congruence coefficient exceeding 0.95 suggested that the two factors 
compared could be considered equal [87] [88]. Congruence test was added as a 
reliability test, because unlike Tucker’s congruence coefficient it does not pro-
duce overestimation when a large proportion of highly loading variables are 
compared. Congruence test was distributed in the range of 0 (similar solutions) 
until 1 (total discrepancy) [80] [87]. To examine whether the scale held mea-
surement invariance in all demographic variables, multigroup CFA analyses 
were performed [89] [90]. 
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2.5.4. Usefulness 
Because little is known about the relationship between parental anxiety about 
PEMCS and the risks of non-urgent PED usage, a suitable scale for verifying 
concurrent validity of the scale could not be found by literature retrieval. On 
that account, in order to verify usefulness of the scale, using a Coch-
ran-Mantel-Haenszel test and generalized linear model, the relationship between 
the scale and vulnerable factors or PEMCS systems was examined. 

For example, the relationship between the scale and a certain vulnerable vari-
able, such as single mother, was assessed by means of Cochran-Mantel-Haenszel 
test, stratified according to other demographic variables. In each vulnerable va-
riable, the common relative risk was calculated in Cochran-Mantel-Haenszel test 
as the ratio of the proportion of the higher score group (≥median) in the other 
demographic group, versus the higher score group (≥median) in the particular 
demographic group, such as single mother, as a reference group that was in-
ferred with the highest risk of non-urgent usage of PED in a previous study [91] 
[92] [93]. The Breslow-Day test was used to confirm homogeneity for strata. In 
addition, generalized linear models which handle non-normal data were em-
ployed for the comparison of the scale scores among parental vulnerabilities and 
PEMCS systems [94] [95]. 

To clarify the usefulness of the scale on the mechanism clarification for 
non-urgent usage of pediatric emergency institutions, the relationship among 
the risk factors of non-urgent usage of the PEMCS, the scale and 8 pediatric 
emergency institutions that participants used in the immediate past were ana-
lyzed. In addition, to analyze certain structural aspects of the scale through the 
risk factors and non-urgent usage of pediatric emergency institutions, a multiple 
correspondence analysis was employed as a statistical multivariable analysis that 
allows the joint study of relational and attributive data [96] [97]. 

3. Results 
3.1. Participants 

Among participants who received a questionnaire, 34,606 questionnaires were 
evaluated after excluding 5,847 questionnaires (5,256 incomplete questionnaires 
and 591 duplication questionnaires) from 40,453 distributed questionnaires. 
Among the 18,043 questionnaires that were returned, 17,452 questionnaires 
(50.4%) were evaluated after excluding 591 duplication questionnaires. To con-
stitute the scale, a complete database was constructed from 14,510 (83.1%) res-
pondents who responded to all 31 items. The demographical variables of the odd 
number group were not different from those of the even number group (Table 
1). 

3.2. Data Analysis 

First, EFA was performed to generate items and factors for parental anxiety 
about PEMCS.  
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Table 1. Demographic characteristics of the participants (N = 14,510). 

Demographic 
variable 

Item 

Odd  
number 
group 

n = 7255 
n 

Even  
number 
group 

n = 7255 
n 

P-value 

Respondent Mother 6951 6951 0.994a 

 
Father 242 240 

 

 
Grandparent 34 32 

 

 
Other 6 6 

 
Age of respondent 15 - 19 3 1 0.776b 

(Years old) 20 - 24 107 130 
 

 
25 - 29 916 845 

 

 
30 - 34 2697 2725 

 

 
35 - 39 2550 2614 

 

 
40 - 44 817 780 

 

 
45 - 49 105 103 

 

 
≥50 41 39 

 
Family structure Nuclear family, father working 2373 2421 0.120c 

 
Nuclear family, two incomes 2817 2815 

 

 
Living together with grandparents,  

father working 
466 474 

 

 
Living together with  

grandparents, two incomes 
911 852 

 

 
Single mother 176 193 

 

 
Single father living together  

with grandparents 
46 25 

 

 
Single mother living together  

with grandparents 
186 171 

 

Number of  
children 

One 1485 1541 0.777b 

 
Two 3994 3904 

 

 
Three 1515 1546 

 

 
Four or more 226 227 

 
Medical region Chusan 2158 2191 0.661c 

 
Takamatsu 3283 3204 

 

 
Okawa 639 637 

 

 
Mitoyo 990 1012 

 

 
Shozu 145 162 

 

 
Naoshima (remote island in the  

Takamatsu medical region) 
18 24 

 

aFisher’s exact test. bWilcoxon rank-sum test. cChi-square test. The total number is different for the missing 
values. 
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Then, CFA was performed to evaluate fit of the scale structure based on EFA. 

3.2.1. Exploratory Factor Analysis and Reliability 
A floor effect or ceiling effect was not observed for all items. As five elements of 
465 elements had a variance inflation factor value of more than five, four items 
were omitted from the polychoric correlation matrix in order to exclude multi-
collinearity (Appendix 1). 

The Kaiser-Meyer-Olkin measure of sampling adequacy was 0.925, which was 
a clear indication that it was a high factorability for the sample. On the basis of 
Cattell’s scree test, it was decided to extract four factors, as the decrease of plot-
ted eigenvalues appeared to level off after factor four. Likewise, a four-factor 
structure was obtained in accordance with the final eigenvalues (11.03, 2.85, 
1.69, 1.19), which were higher than 1.0, the reference value set by the Kaiser rule. 
A four-factor solution accounted for 92.29% of the total variance in the items 
before rotation.  

On the basis of these criteria, a second EFA was conducted, and 15 items out 
of the original 27 items were retained in the end. Following a promax rotation, 
loadings of the items on the respective factors all exceeded 0.674, and there was 
no item having a cross-loading exceeding 0.195 on the other factors (Table 2). 
All extracted communalities were greater than the recommended threshold of 
0.5. Four factors were labeled as follows: factor one, “anxiety about quality of 
pediatric emergency medical care services”; factor two, “anxiety about pediatric 
emergency medical care service system”; factor three, “anxiety about public 
support”; factor four, “anxiety about private support”. The scale was named pa-
rental anxiety about pediatric emergency medical care services (PAPEMCS). 

The polychoric ordinal alpha coefficient on each factor and scale was above 
the acceptable threshold of 0.7, which indicated internal consistency reliability 
(Table 3). All item-rest of scale correlation coefficients were greater than the 
minimum acceptable correlation threshold of 0.2. Good-Poor analysis indicated 
item discrimination.  

3.2.2. Confirmatory Factor Analysis, Reliability, and Construct Validity  
Based on findings from the EFA, CFA was conducted using unweighted least 
squares as the estimator. To confirm the integrity of the model, the four-factor 
model was compared with the other two models: the three-factor model which 
excluded the fourth factor (two items), and the second-order factor model that 
was selected as the factor model explaining the four first-order factors. Because 
the combination of fit indices of the four-factor model fulfilled the predeter-
mined level more than those of the other two factor models, the four-factor 
model was selected as the most acceptable model (Table 4). 

For the four-factor model, all the indicator reliabilities, composite reliabilities, 
and average variance extracted estimates exceeded the recommended thresholds 
(0.5, 0.7, and 0.5, respectively). Hence, the convergent validity was demonstrat-
ed. For all four factors, the average variance extracted estimates were greater  
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Table 2. Summary of exploratory factor analysis, confirmatory factor analysis, and reliability of PAPEMCS (N = 14,510). 

(a) 

N Factor (Item) 
Exploratory factor analysisa 

F1 F2 F3 F4 C 

Anxiety about quality of pediatric emergency medical care services (F1) 
     

29 There is no reasonable explanation of the disease and treatment. 0.956 −0.059 −0.032 0.040 0.87 

31 No indication regarding the patient’s next consultation is given. 0.898 −0.064 0.032 0.010 0.76 

26 Pain and symptoms are not relieved appropriately. 0.875 0.061 −0.032 0.008 0.83 

28 
There is no support for a parent’s insufficient experience/knowledge,  

anxiety, and concerns. 
0.851 0.001 0.051 0.039 0.78 

27 In the emergency consultation hospital, there is no facility to stay at. 0.760 0.195 −0.033 −0.040 0.75 

23 Examinations including X-ray, CT, or blood or urine tests are not available. 0.683 0.187 0.058 −0.067 0.64 

Anxiety about pediatric emergency medical care service system (F2) 
     

17 Emergency facilities available change day by day. −0.023 0.860 0.099 −0.086 0.73 

18 The locations of emergency facilities available are unclear. 0.045 0.825 −0.012 0.058 0.77 

19 
It takes over 30 minutes from home to get to an emergency facility  

providing consultation. 
0.168 0.689 −0.037 0.037 0.65 

16 There is no facility providing consultation at any time. 0.124 0.674 −0.020 0.105 0.64 

Anxiety about public support (F3) 
     

3 Use telephone consultation. −0.014 −0.041 0.940 0.013 0.86 

5 Use Kagawa Emergency Support Network. 0.016 0.006 0.731 0.014 0.55 

2 Judge the disease state and take action via the Internet or by cellular phone. 0.025 0.077 0.727 −0.012 0.58 

Anxiety about private support (F4) 
     

9 
There is no family member or friend with whom you can  

consult about your child’s diseases and injuries. 
0.020 −0.004 0.028 0.953 0.93 

10 There is no family member or friend whom you can ask to take care of your child. −0.005 0.050 −0.014 0.850 0.75 

(b) 

N IRCa,c 

Good-poor analysisa,d Confirmatory factor analysisb Odd number  
group 

Even number   
group P-valuee <25% >75% 

SL RS 
Error 

variance Mean SD Mean SD Mean SD Mean SD 

F1 
              

29 0.70 1.67 0.73 3.77 0.50 0.895 0.801 0.199 2.86 1.04 2.84 1.04 0.286 

31 0.67 1.50 0.63 3.52 0.69 0.849 0.721 0.279 2.58 1.02 2.55 1.03 0.124 

26 0.71 1.62 0.72 3.80 0.45 0.902 0.814 0.186 2.85 1.05 2.84 1.06 0.392 

28 0.71 1.68 0.64 3.69 0.54 0.892 0.795 0.205 2.75 0.98 2.74 0.98 0.356 

27 0.70 1.48 0.62 3.67 0.58 0.872 0.761 0.239 2.68 1.06 2.65 1.06 0.132 

23 0.65 1.66 0.72 3.60 0.62 0.819 0.671 0.329 2.74 1.00 2.71 1.00 0.092 

F2 
              

17 0.59 1.66 0.71 3.42 0.75 0.778 0.605 0.395 2.55 0.99 2.53 0.99 0.145 

18 0.66 1.59 0.71 3.65 0.62 0.861 0.741 0.259 2.65 1.06 2.64 1.07 0.336 

19 0.64 1.54 0.73 3.60 0.66 0.848 0.719 0.281 2.59 1.07 2.59 1.08 0.941 

16 0.63 1.65 0.81 3.74 0.55 0.838 0.703 0.297 2.75 1.10 2.73 1.10 0.280 
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(c) 

F3 
               

3 0.33 1.57 0.73 2.54 0.95 0.834 0.696 0.304 2.06 0.89 2.05 0.89 0.715 

5 0.31 1.71 0.77 2.63 0.93 0.747 0.558 0.442 2.18 0.89 2.17 0.89 0.431 

2 0.36 1.71 0.77 2.78 0.92 0.826 0.683 0.317 2.26 0.92 2.24 0.93 0.190 

F4 
                

9 0.47 1.22 0.48 2.84 1.12 0.935 0.875 0.125 1.91 1.05 1.89 1.03 0.579 

10 0.44 1.38 0.70 3.04 1.08 0.890 0.792 0.208 2.12 1.13 2.11 1.13 0.742 

PAPEMCS: Parental anxiety about pediatric emergency medical care services, N: Number, C: Communality, IRC: Item-rest correlation, SL: Standardized 
loading, RS: R-squared. SD: Standard deviation. aOdd number group n = 7255 Exploratory factor analysis was conducted using unweighted least squares 
with promax rotation. bEven number group n = 7255 Confirmatory factor analysis was conducted using unweighted least squares. cSpearman’s correlation 
coefficient; all of the probability values showed P < 0.001. dWilcoxon rank-sum test; all of the probability values showed P < 0.001. eWilcoxon rank-sum test. 

 
Table 3. Summary of reliability, validity, and generalizability of PAPEMCS (N = 14,510). 

(a) 

Factor 

Correlation matrixa,d 
Polychoric 

ordinal alpha 
coefficienta 

Good-poor analysisa,e Fornell-Larcker criterionb,f 

F1 F2 F3 F4 
<25% >75% 

F1 F2 F3 F4 
Mean SD Mean SD 

F1 
    

0.949 1.60 0.49 3.67 0.34 0.761 
   

F2 0.60 
   

0.896 1.61 0.52 3.60 0.43 0.404 0.692 
  

F3 0.24 0.32 
  

0.847 1.66 0.61 2.65 0.77 0.062 0.106 0.645 
 

F4 0.36 0.40 0.19 
 

0.912 1.30 0.51 2.94 1.01 0.133 0.170 0.037 0.833 

Scale 0.87 0.83 0.48 0.58 0.922 1.58 0.29 3.35 0.24 
    

(b) 

Factor 
Composite 
reliabilityb 

Tucker’s 
congruence 
coefficientc 

Congruence 
testc 

Odd number 
groupg 

Even number 
groupg P-valueh 

Mean SD Mean SD 

F1 0.950 0.9996 0.015 2.74 0.87 2.72 0.88 0.143 

F2 0.900 0.9995 0.014 2.64 0.88 2.62 0.89 0.317 

F3 0.845 0.9996 0.010 2.17 0.75 2.15 0.75 0.353 

F4 0.909 0.9990 0.015 2.01 1.01 2.00 1.01 0.682 

Scale 0.976 
  

2.50 0.66 2.49 0.67 0.139 

PAPEMCS: Parental anxiety about pediatric emergency medical care services. F1: Anxiety about quality of pediatric emergency medical care services, F2: 
Anxiety about pediatric emergency medical care service system, F3: Anxiety about public support, F4: Anxiety about private support, SD: Standard devia-
tion. aOdd number group, bEven number group, cOdd number group and even number group. dSpearman’s correlation coefficient; all of the probability 
values showed P < 0.001. eWilcoxon rank-sum test; all of the probability values showed P < 0.001. fThe squared correlations between the factors (Spearman’s 
correlation coefficient). Average variant extracted estimates are presented in bold-faced italic type diagonally. gThe mean factor score significantly differed 
among all 4 factors both in the odd number group and even number group (P < 0.001) (Wilcoxon signed-rank test). hWilcoxon rank-sum test, Odd number 
group vs Even number group. 

 
than the squared correlation between all pairs of factors. The Fornell-Lacker cri-
terion of discriminant validity was fulfilled for all factors in the model. 
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Table 4. Fit indices for confirmatory factor analysis and fit indices for strict factor inva-
riance. 

Model Number GFI AGFI NFI RMSR SRMSR 

Factor model (Even number group) 

Four-factor model (PAPEMCS) 7255 0.996 0.994 0.995 0.033 0.033 

Three-factor model 7255 0.996 0.994 0.995 0.035 0.035 

Second-order factor model 7255 0.996 0.994 0.995 0.034 0.034 

Multigroup CFA for PAPEMCS: Strict factorial invariance 

Odd number group, Even number group 14510 0.994 0.994 0.984 0.059 0.078 

Number of children 14468 0.993 0.993 0.980 0.065 0.084 

Family structure 14468 0.993 0.993 0.978 0.067 0.086 

Medical region 14468 0.991 0.989 0.971 0.072 0.071 

Demographic variables 14468 0.990 0.990 0.971 0.076 0.094 

PAPEMCS: Parental anxiety about pediatric emergency medical care services. GFI: Goodness of fit index; 
AGFI: Adjusted goodness of fit index; NFI: Bentler-Bonett normed fit index; RMSR: Root mean square re-
sidual; SRMSR: Standardized root mean square residual. Demographic variables included number of child-
ren, family structure, and medical region. 

3.2.3. Generalizability 
Between pairs of parallel factors corresponding to EFA of the odd number group 
and EFA of the even number group, all the Tucker’s congruence coefficient in-
dices were 0.999 or greater, and all the congruence tests were 0.015 or less. The 
results confirmed that both halves were almost identical. 

In order to test measurement invariance, multi-group CFA were performed. 
The level of measurement invariance was assessed through model fit of a hie-
rarchical set of nested multiple group models: configural invariance, metric in-
variance, scalar invariance and strict factorial invariance. After excluding Nao-
shima from a multigroup CFA due to small sample size, all the fit indices for 
strict factor invariance across each of the demographic variables, and all demo-
graphic variables, which included number of children, family structure, and 
medical region, fulfilled the predetermined levels of acceptability.  

In summary, the generalizability of the PAPEMCS was demonstrated by the 
Tucker’s congruence coefficients, congruence tests, and strict factorial inva-
riance.  

3.2.4. Usefulness  
Because the generalizability of the PAPEMCS was demonstrated, its useful-
ness was examined by common relative risk, which was calculated in Coch-
ran-Mantel-Haenszel test as the ratio of the proportion of the higher score group 
in the other demographic group, versus single mother, parents with only one 
child, or parents in the Shozu region as reference group, which was inferred with 
the highest risk of non-urgent usage of PED. 

After adjustment for the other demographic variables, a single mother had 
significantly higher risks of “anxiety about public support” or “anxiety about 
private support” versus a family living together with grandparents (Table 5).  
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Table 5. Common relative risk for PAPEMCS (N = 14,468). 

(a) 

Demographic 
variable 

Anxiety about quality of pediatric  
emergency medical care services 

Anxiety about pediatric emergency medical  
care service system 

n % CRR 95% CI P-value BDT n % CRR  95% CI P-value BDT 

Family structurea 
           

 
   

Single mother 201 54.5 1.00 Reference 
  

204 55.3 1.00  Reference 
  

NFFW 2604 54.3 1.03 0.9 1.1 0.538 0.280 2496 52.1 0.96 0.9  1.1 0.461 0.643 

NFDI 2979 52.9 0.99 0.9 1.1 0.833 0.820 2815 50.0 0.91 0.8  1.0 0.077 0.349 
LGFW 492 52.3 0.96 0.8 1.1 0.480 0.166 493 52.5 0.94 0.8  1.1 0.332 0.201 
LGDI 844 47.9 0.92 0.8 1.0 0.129 0.846 845 47.9 0.91 0.8  1.0 0.086 0.552 

SFG 30 42.3 0.76 0.6 1.0 0.056 0.543 32 45.1 0.84 0.6  1.1 0.195 0.875 

SMG 204 57.1 1.06 0.9 1.2 0.372 0.906 206 57.7 1.05 0.9  1.2 0.439 0.437 

Number of childrenb 
           

 
   

One 1725 57.0 1.00 
    

1636 54.1 1.00 
 

 
   

Two 4171 52.8 0.93 0.9 1.0 0.001 0.049 4025 51.0 0.95 0.9  1.0 0.015 0.335 
Three 1544 50.4 0.89 0.9 0.9 0.001 0.217 1495 48.8 0.92 0.9  1.0 0.001 0.523 

Four or more 212 46.8 0.84 0.8 0.9 0.001 0.002 209 46.1 0.90 0.8  1.0 0.038 0.454 

Medical regionc 
           

 
   

Shozu 133 43.3 1.00 
    

146 47.6 1.00 
 

 
   

Okawa 676 53.0 1.20 1.0 1.4 0.008 0.261 792 62.1 1.32 1.2  1.5 0.001 0.295 

Takamatsu 3621 55.8 1.25 1.1 1.4 0.001 0.073 3472 53.5 1.10 1.0  1.3 0.101 0.775 

Chusan 2232 51.3 1.17 1.0 1.3 0.014 0.171 2013 46.3 0.97 0.9  1.1 0.632 0.454 

Mitoyo 972 48.6 1.12 1.0 1.3 0.104 0.047 930 46.5 0.99 0.9  1.1 0.888 0.335 

(b) 

Demographic  
variable 

Anxiety about public support Anxiety about private support 

n % CRR 95% CI P-value BDT n % CRR 95% CI P-value BDT 

Family structurea 
              

Single mother 170 46.1 1.00 Reference 
  

204 55.3 1.00 Reference 
  

NFFW 1943 40.5 0.90 0.8 1.0 0.078 0.267 2701 56.3 1.04 0.9 1.1 0.412 0.314 

NFDI 2463 43.7 0.95 0.8 1.1 0.352 0.390 2928 52.0 0.97 0.9 1.1 0.513 0.109 

LGFW 355 37.8 0.80 0.7 0.9 0.004 0.740 401 42.7 0.77 0.7 0.9 0.001 0.214 

LGDI 761 43.2 0.93 0.8 1.1 0.288 0.108 752 42.7 0.78 0.7 0.9 0.001 0.307 

SFG 34 47.9 0.96 0.7 1.3 0.786 0.793 43 60.6 1.05 0.8 1.3 0.658 0.078 

SMG 181 50.7 1.05 0.9 1.2 0.558 0.019 172 48.2 0.89 0.8 1.0 0.106 0.093 

Number of childrenb 
              

One 1365 45.1 1.00 
    

1689 55.8 1.00 
    

Two 3292 41.7 0.94 0.9 1.0 0.018 0.206 4022 50.9 0.90 0.9 0.9 0.001 0.011 

Three 1300 42.5 0.95 0.9 1.0 0.096 0.827 1545 50.5 0.91 0.9 1.0 0.001 0.036 

Four or more 173 38.2 0.85 0.7 1.0 0.010 0.008 225 49.7 0.89 0.8 1.0 0.016 0.430 

Medical regionc 
              

Shozu 127 41.4 1.00 
    

156 50.8 1.00 
    

Okawa 595 46.6 1.14 1.0 1.3 0.078 0.224 632 49.5 0.99 0.9 1.1 0.822 0.224 
Takamatsu 2700 41.6 1.03 0.9 1.2 0.640 0.054 3475 53.6 1.00 0.9 1.1 0.969 0.338 

Chusan 1839 42.3 1.05 0.9 1.2 0.532 0.120 2234 51.4 1.00 0.9 1.1 0.963 0.585 

Mitoyo 861 43.0 1.06 0.9 1.2 0.417 0.002 976 48.8 1.00 0.9 1.1 0.989 0.467 
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(c) 

Demographic variable n 
PAPEMCS 

Mean SD P-valued 

Family structure 
   

<0.0024 

Single mother 369 2.56 0.66 A 

NFFW 4794 2.52 0.65 A 

NFDI 5632 2.49 0.67 A 

LGFW 940 2.44 0.68 AB 

LGDI 1763 2.40 0.68 B 

SFG 71 2.42 0.68 AB 

SMG 357 2.56 0.67 A 

Number of children 
   

<0.0083 

One 3026 2.57 0.66 A 

Two 7898 2.49 0.66 B 

Three 3061 2.45 0.68 BC 

Four or more 453 2.38 0.74 C 

Medical region 
   

<0.005 

Shozu 307 2.36 0.70 B 

Okawa 1276 2.56 0.62 A 

Takamatsu 6487 2.55 0.62 A 

Chusan 4349 2.44 0.70 B 

Mitoyo 2002 2.41 0.71 B 

PAPEMCS: Parental anxiety about pediatric emergency medical care services; CRR: Common relative risk; CI: Confidence interval, BDT: Breslow-Day test, 
SD: Standard deviation, NFFW: Nuclear family, father working, NFDI: Nuclear family, double incomes, LGFW: Living together with grandparents, father 
working, LGDI: Living together with grandparents, double incomes, SFG: Single father living together with grandparents, SMG: Single mother living to-
gether with grandparents. aAdjustment for number of children and medical region. bAdjustment for family structure and medical region. cAdjustment for 
family structure and number of children. dThe p-value of the generalized linear model of each variable showed P < 0.0001. Different alphabets indicate a 
significant difference based on the significance level by the Wilcoxon rank sum test adjusted by the Bonferroni method. 

 
After adjustment for the other demo-graphic variables, only one child showed 
significantly higher risks of the four factors versus three groups of two or more 
children. In 8 pediatric emergency institutions that 9,445 participants had used 
in the most recent past, almost all participants used the pediatric emergency in-
stitution in the secondary medical region in which they lived (Table 6). Howev-
er, some participants living in a secondary medical region providing a pediatric 
emergency night clinic used the pediatric emergency hospital in a neighboring 
secondary medical region. In three pediatric emergency night clinics about 80% 
of users were for non-urgent usage such as a medical examination and internal 
medicine, and in three pediatric emergency hospitals about 20% of users were 
hospitalized. 

Because the PAPEMCS, the risk factors, and non-urgent usage of pediatric 
emergency institutions were different among pediatric emergency institutions, a  
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Table 6. Differences in demographic variables, medical examination and treatment, and parental anxiety about pediatric emer-
gency medical care services among emergency institutions used by participants. 

(a) 

Variable (Item) n 

Okawa medical 
region 

Okawa night 
emergency 

children’s clinic 

Takamatsu medical region 

Takamatsu night 
emergency 

children’s clinic 

One group of 
hospitals on 

rotational duty 

Kagawa  
university  
hospital 

n 
Mean 

% 
SD 

n 
Mean 

% 
SD 

n 
Mean 

% 
SD 

n 
Mean 

% 
SD 

Family structurea n = 9090 
         

NFFW 2822 115 23.2 538 36.8 244 37.1 166 33.6 

NFDI 3831 222 44.8 634 43.4 271 41.3 209 42.3 

LGFW 639 49 9.9 74 5.0 36 5.5 33 6.7 

LGDI 1245 79 15.9 121 8.3 67 10.2 64 13.0 

Single mother 272 13 2.6 52 3.6 22 3.4 12 2.4 

SFG 49 3 0.6 10 0.7 2 0.3 0 0.0 

SMG 232 15 3.0 32 2.2 15 2.3 10 2.0 

Number of childrenb n = 9418 
         

One  1948 90 17.6 374 24.7 151 22.2 124 24.4 

Two  5130 299 58.4 822 54.3 356 52.4 263 51.7 

Three  2025 107 20.9 283 18.7 152 22.4 108 21.2 

Four or more 315 16 3.1 36 2.4 21 3.1 14 2.8 

  
ABCD D ABCD BCD 

Medical regiona n = 9445 
         

Okawa 871 486 94.2 11 0.7 33 4.9 151 29.4 

Takamatsu 4161 29 5.6 1469 96.9 599 88.1 353 68.7 

Chusan 2880 1 0.2 31 2.0 39 5.7 6 1.2 

Mitoyo 1409 0 0.0 3 0.2 8 1.2 2 0.4 

Syozu 124 0 0.0 2 0.1 1 0.2 2 0.4 

Medical examination and treatmenta n = 8620 
         

A medical examination 1634 106 22.2 297 21.5 137 23.0 67 13.8 

Internal medicine, suppository etc. 4566 314 65.7 917 66.4 217 36.4 216 44.4 

Infusion, inhalation etc. 1369 58 12.1 167 12.1 100 16.8 103 21.2 

Hospitatization 1051 0 0.0 0 0.0 143 24.0 100 20.6 

PAPEMCSb  
     

Parental anxiety about quality of pediatric emergency 
medical care services 

2.74 0.8 2.79 0.8 2.90 0.8 2.78 0.9 

B B A AB 

Parental anxiety about pediatric emergency medical 
care service system 

2.87 0.9 2.73 0.8 2.82 0.8 2.65 0.9 

A BC AB C 

Parental anxiety about public support 
2.23 0.7 2.12 0.7 2.18 0.7 2.23 0.8 

A A A A 

Parental anxiety about private support 
1.92 1.0 2.08 1.0 2.07 1.0 2.10 1.1 

BC A ABC ABC 

Scale 
2.55 0.7 2.55 0.6 2.63 0.6 2.54 0.7 

AB AB A AB 
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(b) 

Variable (Item) 

Chusan medical 
region 

Kagawa national 
children’s hospital 

Mitoyo medical 
region 

Mitoyo night 
emergency  

children’s clinic 

Kagawa prefecture 

Family doctor 
Holiday on duty 

doctor 

n 
Mean 

% 
SD 

n 
Mean 

% 
SD 

n 
Mean 

% 
SD 

n 
Mean 

% 
SD 

Family structurea n = 9090 
        

 
NFFW 688 27.0 134 23.8 382 30.5 555 34.4 

 
NFDI 1062 41.6 209 37.1 512 40.8 712 44.2 

 
LGFW 211 8.3 57 10.1 92 7.3 87 5.4 

 
LGDI 447 17.5 132 23.5 166 13.2 169 10.5 

 
Single mother 68 2.7 11 2.0 48 3.8 46 2.9 

 
SFG 15 0.6 2 0.4 14 1.1 3 0.2 

 
SMG 62 2.4 18 3.2 40 3.2 40 2.5 

Number of childrenb n = 9418 
        

 
One  484 18.2 113 19.4 252 19.3 360 21.9 

 
Two  1431 53.7 316 54.1 711 54.4 932 56.7 

 
Three  647 24.3 135 23.1 282 21.6 311 18.9 

 
Four or more 105 3.9 20 3.4 62 4.7 41 2.5 

  
A ABC AB CD 

Medical regiona n = 9445 
        

 
Okawa 9 0.3 0 0.0 87 6.7 94 5.7 

 
Takamatsu 78 2.9 6 1.0 502 38.4 1125 68.3 

 
Chusan 2025 75.7 6 1.0 431 33.0 341 20.7 

 
Mitoyo 562 21.0 575 98.0 201 15.4 58 3.5 

 
Syozu 2 0.1 0 0.0 87 6.7 30 1.8 

Medical examination and treatmenta n = 8620 
        

 
A medical examination 499 20.5 96 19.2 154 12.4 278 18.5 

 
Internal medicine, suppository etc. 1043 42.8 280 55.9 604 48.8 975 64.9 

 
Infusion, inhalation etc. 321 13.2 125 25.0 320 25.8 175 11.7 

 
Hospitatization 573 23.5 0 0.0 161 13.0 74 4.9 

PAPEMCSb 
        

 Parental anxiety about quality of pediatric 
emergency medical care services 

2.59 1.0 2.52 1.0 2.72 0.9 2.80 0.8 

 
C C B AB 

 Parental anxiety about pediatric emergency 
medical care service system 

2.38 1.0 2.40 1.0 2.64 0.9 2.69 0.8 

 
D D C C 

 Parental anxiety about public support 
2.20 0.8 2.19 0.8 2.19 0.8 2.16 0.7 

 
A A A A 

 Parental anxiety about private support 
1.97 1.0 1.96 1.0 2.03 1.0 2.06 1.0 

 
C ABC ABC AB 

 Scale 
2.37 0.7 2.34 0.7 2.50 0.7 2.54 0.6 

 
C C B AB 

N: Number, SD: Standard deviation, NFFW: Nuclear family, father working, NFDI: Nuclear family, double incomes, LGFW: Living together with grandpa-
rents, father working, LGDI: Living together with grandparents, double incomes, SFG: Single father living together with grandparents, SMG: Single mother 
living together with grandparents, PAPEMCS: Parental anxiety about pediatric emergency medical care service. aChi square test P < 0.0001, bSteel-Dwass test 
(Tukey-Kramer test) Difference in alphabet indicates a significant difference among 8 emergency institutions (P < 0.05). 
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multiple correspondence analysis was employed to examine these relationships 
more precisely. 

All of the higher score groups of the PAPEMCS were close in distance to a 
demo-graphic cluster including nuclear family, single parent and few children, 
the treatment for slight disease, and 3 pediatric emergency medical institutions 
in Takamatsu (Figure 1). All of the lower score groups of the PAPEMCS were 
close to another demographic cluster including the family living together with 
grandparents, more children, the treatment for moderate or severe disease, 
and pediatric emergency medical institutions in three secondary medical re-
gions (Chusan, Mitoyo and Chozu). One cluster was independently consti-
tuted from a pediatric emergency night clinic in Okawa secondary medical re-
gion (Okawa). 

In addition, although generalized linear models and multiple comparison us-
ing Wilcoxon rank-sum tests were not adjusted by two other variables, the dif-
ferences in PAPEMCS scores among parental vulnerabilities and PEMCS sys-
tems were similar to the results examined by multiple correspondence analysis. 

4. Discussion 
4.1. Strengths of the PAPEMCS 

The purpose of the present study was to develop a scale of parental anxiety about 
PEMCS and provide evidence of initial reliability, validity, generalizability and 
usefulness for this new scale. The strengths of this study are that the fairly large 
sample allowed us to develop a psychometrically robust scale, and the partici-
pants possessed high representativeness that fulfilled the research requirements: 
multifarious family structure, various PEMCS systems, and diverse geographical 
features. 

4.2. Content Validity of Four Factors 

EFA and CFA implemented for odd and even number groups, respectively, pro-
vided one general construct and four factors as evidence of the validity of the 
scale structure.  

The first factor, “anxiety about quality of PEMCS”, constituted anxiety about 
two characteristics of pediatric emergency institutions (resources and fami-
ly-centered care) that are important concerns of parents with sick children. The 
second factor, “anxiety about PEMCS system”, was comprised of anxiety about 
accessibility to pediatric emergency institutions. The fourth factor, “anxiety 
about private support”, was comprised of anxiety about a shortage of private 
support. These three factors demonstrate content validity, because they are con-
sistent with the parental anxieties about PED usage in previous studies, or cor-
respond with the reasons of parents visiting a PED for a child with a non-urgent 
condition [5] [23] [25] [26] [28] [29] [39] [51] [54]. 

The third factor, “anxiety about public support,” was constituted of not only 
pre-hospital care (telephone consultation, information on website) but also 
post-hospital care (Kagawa Emergency Support Network). The factor represents  
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Figure 1. Profiles of PAPEMCS, demographic variables and emergency medical usage in a two-dimensional plot (N = 8,620). 
 

parental anxiety not only about pediatric emergency institutions but also all care 
services for sick children. In addition, the emergency support network service 
for the sick child care increased from 47 municipalities in 2009 to 142 munici-
palities in 2013 [98]. 

Hence, the PAPEMCS demonstrated content validity in that the four factors 
were comprehensively constituted from parental anxiety about PEMCS. 

https://doi.org/10.4236/health.2017.910105


I. Sobue et al. 
 

 

DOI: 10.4236/health.2017.910105 1446 Health 
 

4.3. Reliability, Validity and Generalizability 

Excellent evidence was demonstrated about the internal homogeneity and relia-
bility of the PAPEMCS. All reliability estimates (the polychoric ordinal alpha 
coefficients and item-rest correlations), the item discrimination (good-poor 
analysis), fit indices for CFA (goodness-of-fit index, adjusted goodness-of-fit in-
dex, Bentler-Bonett normed fit index, root mean square residual, and standar-
dized root mean square residual), the convergent validity (indicator reliabilities, 
composite reliabilities, and average variance extracteds), and the discriminant 
validity (Fornell-Lacker criterion) fulfilled the acceptability thresholds. 

The generalizability of the PAPEMCS was revealed from evidence of Tucker’s 
congruence coefficients, congruence tests, and strict factor invariance across 16 
demographic groups that showed substantial heterogeneity. Because strict fac-
torial invariance reveals that differences in scale scores reflect true differences on 
the construct being measured, the present findings provided convincing evi-
dence that the PAPEMCS enables comparing parental anxiety about PEMCS 
among various contexts, such as parental vulnerabilities and PEMCS systems. 

4.4. Usefulness  

The PAPEMCS offered some useful findings for PEMCS. First of all, parents 
who are known as non-urgent PED users, single parent and parents with a few 
number of children, showed higher anxiety of PEMCS. Using multiple corres-
pondence analysis, the study demonstrated the new finding that the mutual close 
relationship was among higher groups of the PAPEMCS, the risk factors of 
non-urgent users of PEMCS (single parent, nuclear family and parents with a 
few number of children), and non-urgent users whose child received a medical 
examination or an internal medicine at pediatric emergency institution. The 
other finding was the mutual close relationship among lower groups of the 
PAPEMCS, family living together with grandparents, parents with three children 
or more, and users whose child received treatment by infusion or hospitalization 
at pediatric emergency institutions. These results suggest the possibility that the 
shortage of private support to parents or the shortage of the parents’ child rear-
ing experience, caused higher parental anxiety about PEMCS and resulted in 
non-urgent usage of pediatric emergency institutions. 

Regarding the reason that 3 pediatric medical institutions in Takamatsu were 
related to the higher group of the PAPEMCS and 2 pediatric medical institutions 
in Chusan and Mitoyo were related to the lower group of the PAPEMCS; this 
may be due to the difference in family structures among the 5 medical regions 
[99]. More nuclear families, who are a risk factor for non-urgent PEMCS use, 
lived in Takamatsu than in the other 4 medical regions, and families living to-
gether with grandparents were fewer in Takamatsu than in the other 4 medical 
regions: nuclear family/family living together with grandparents, Takamatsu 
84%/8%, Okawa 71%/21%, Chusan 76%/14%, Mitoyo 66%/26%, Syozu 74%/16%. 
These results revealed that family vulnerability influenced the usage tendency for 
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the pediatric emergency institution in the residing region. 
Also, for parents living in a region providing the pediatric emergency night 

clinic the anxiety regarding PEMCS or usage of a pediatric emergency institution 
may be influenced by the pediatric emergency system of a neighboring region. 
Although the PEMCS system of Mitoyo is the same as that of Okawa, parents in 
Mitoyo can use a pediatric hospital that is available at the primary level of 
PEMCS 24 hours a day in Chusan, which is a neighboring region. Due to this, 
parents in Mitoyo were not very anxious about PEMCS and were at a lower rate 
of non-urgent users. In Okawa, parents did not use the secondary pediatric 
emergency hospital rotated every day and instead used Kagawa University hos-
pital (tertiary) in Takamatsu. By using the PAPEMCS, this research suggests, at a 
minimum, the importance of being able to consult an emergency night hospital 
for sick children at the secondary level of PEMCS. The results suggest that pa-
rental anxieties regarding PEMCS are influenced by their vulnerability, and the 
convenience of a high quality of PEMCS. The PAPEMCS explained the mechan-
isms by which multifarious risks cause non-urgent use of pediatric emergency 
institutions, and which were not explained up to the present. 

By expansion of the pediatric medical regions in 2014, the regions were reor-
ganized with 231 regions having a pediatric emergency medical core hospital or 
a pediatric emergency center, and 69 regions not having a hospital (center) 
[100]. In recent years, some hospitals have provided an emergency medical sys-
tem in the same way as emergency departments in the U.S., and, for example, 
these hospitals include Kagawa National Children’s Hospital (The present name: 
Shikoku Medical Center for Children and Adults), Japanese Red Cross Kuma-
moto Hospital, and the National Center for Child Health and Development. 
Considering the developmental situation of the PEMCS system in Japan, the 
findings of this study have established that the PAPEMCS is useful to compre-
hensively clarify the mechanisms of PEMCS usage. 

4.5. Limitation and Future Studies 

This study has several limitations regarding the development of the PAPEMCS. 
First, the findings of this study were limited to the participants and PEMCS sys-
tems that we investigated. For example, this study were not able to examine if 
the U. S. type of pediatric emergency medical system helps vulnerable family to 
decrease their anxiety of PEMCS or their non-urgent usage of PEMCS. Second, 
most participants were limited to parents with a child who goes to a kindergar-
ten or day-care center. There is a possibility that it is inappropriate to generalize 
the findings to parents with an infant. Third, the participants were parents in 
only one prefecture, which has a temperate climate and is a small region. In ad-
dition, the results could not reveal parental anxiety about PEMCS for those re-
siding in Naoshima (only one clinic) due to the small sample size. For confirm-
ing the generalizability of the PAPEMCS, it is important to examine parents with 
an infant and parents living under every geographical condition: big cities, de-
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populated areas, and doctor-less villages. 
Lastly, the study did not examine the effects of public support, such as a tele-

phone triage against non-urgent usage in PEMCS. It is possible to examine such 
effects in more detail by analyzing the PAPEMCS, in addition to intervention 
variables, risk factors such as a single parent, and non-urgent PEMCS usage. 

5. Conclusion 

The fact that all of the calculated measures for assessing reliability, validity and 
generalizability reached the recommended limit values demonstrated the relia-
bility, validity and generalizability of the PAPEMCS. The fact that there was a 
close relationship among the PAPEMCS, individual factors and the PEMCS sys-
tem has established the usefulness of the PAPEMCS. The PAPEMCS is useful to 
quantify the contents and extent of parental anxiety about PEMCS, and to clarify 
the mechanisms of non-urgent PEMCS usage. 
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Appendix 1. Polychoric Correlation Matrix (Odd Number Group, N = 7,255) 

Number Item 1 2 

1 Obtain information on the facilities providing consultation at night and on holidays. 
  

2 Judge the disease state and take action via the Internet or by cellular phone. 0.56 
 

3 Use telephone consultation. 0.48 0.70 

4 Use facilities for nurturing diseased and convalescent children. 0.33 0.48 

5 Use Kagawa Emergency Support Network. 0.38 0.56 

6 Obtain knowledge on childhood diseases and injuries. 0.50 0.49 

7 Judge the state of your child’s diseases and injuries by yourself. 0.28 0.39 

8 Take care of your child’s diseases and injuries by yourself. 0.32 0.33 

9 
There is no family member or friend with whom you can consult  

about your child’s diseases and injuries. 
0.18 0.21 

10 There is no family member or friend whom you can ask to take care of your child. 0.14 0.15 

11 There is no facility for nurturing diseased and convalescent children nearby. 0.27 0.28 

12 There is no branch of the Kagawa Emergency Support Network nearby. 0.34 0.37 

13 There is no facility providing emergency consultation in the daytime or on holidays. 0.30 0.27 

14 There is no facility providing consultation at night (5 p.m. to around 11 p.m.). 0.30 0.25 

15 
There is no facility providing overnight consultation  
(from around 11 p.m. to 9 a.m. the next morning). 

0.30 0.28 

16 There is no facility providing consultation at any time. 0.32 0.29 

17 Emergency facilities available change day by day. 0.42 0.35 

18 The locations of emergency facilities available are unclear. 0.34 0.31 

19 It takes over 30 minutes from home to get to an emergency facility providing consultation. 0.30 0.27 

20 Consultation is not always performed by a pediatrician. 0.28 0.29 

21 The doctor is not your personal doctor. 0.35 0.31 

22 Waiting time is long. 0.25 0.26 

23 Examinations including X-ray, CT, or blood or urine tests are not available. 0.22 0.28 

24 Treatments including IV, injection, or inhalation are not available. 0.20 0.25 

25 No medicines for internal use, such as an antipyretic or antibiotic, are prescribed. 0.20 0.22 

26 Pain and symptoms are not relieved appropriately. 0.17 0.22 

27 In the emergency consultation hospital, there is no facility to stay at. 0.21 0.23 

28 There is no support for a parent’s insufficient experience/knowledge, anxiety, and concerns. 0.23 0.27 

29 There is no reasonable explanation of the disease and treatment. 0.16 0.21 

30 
What you should be careful about at home, such as how to  

administer medicines and meals, is not explained. 
0.18 0.21 

31 No indication regarding the patient’s next consultation is given. 0.21 0.23 
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N 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 

4 0.59 
                

5 0.68 0.75 
               

6 0.47 0.38 0.47 
              

7 0.32 0.25 0.31 0.52 
             

8 0.31 0.23 0.27 0.47 0.72 
            

9 0.21 0.15 0.18 0.23 0.32 0.41 
           

10 0.16 0.14 0.17 0.17 0.26 0.27 0.84 
          

11 0.30 0.36 0.33 0.27 0.29 0.31 0.43 0.47 
         

12 0.40 0.38 0.45 0.34 0.33 0.34 0.38 0.40 0.75 
        

13 0.24 0.20 0.22 0.24 0.30 0.27 0.55 0.50 0.46 0.52 
       

14 0.22 0.16 0.18 0.20 0.28 0.25 0.56 0.51 0.43 0.46 0.86 
      

15 0.23 0.19 0.22 0.22 0.32 0.25 0.48 0.45 0.41 0.46 0.82 0.87 
     

16 0.23 0.19 0.22 0.22 0.31 0.26 0.44 0.42 0.41 0.46 0.78 0.82 0.93 
    

17 0.33 0.29 0.32 0.32 0.33 0.32 0.31 0.29 0.39 0.46 0.56 0.57 0.63 0.67 
   

18 0.27 0.22 0.25 0.26 0.33 0.29 0.44 0.41 0.39 0.45 0.63 0.64 0.65 0.67 0.75 
  

19 0.22 0.19 0.22 0.23 0.29 0.26 0.40 0.38 0.40 0.43 0.64 0.66 0.66 0.66 0.63 0.72 
 

20 0.24 0.22 0.25 0.22 0.31 0.25 0.28 0.28 0.32 0.38 0.50 0.51 0.54 0.55 0.59 0.58 0.62 

21 0.30 0.30 0.30 0.31 0.28 0.30 0.17 0.16 0.31 0.39 0.31 0.29 0.32 0.36 0.54 0.41 0.44 

22 0.24 0.26 0.25 0.26 0.31 0.27 0.17 0.19 0.28 0.34 0.33 0.30 0.35 0.37 0.46 0.42 0.45 

23 0.25 0.22 0.24 0.22 0.30 0.26 0.32 0.31 0.31 0.35 0.48 0.48 0.49 0.51 0.49 0.52 0.55 

24 0.21 0.20 0.22 0.19 0.30 0.25 0.36 0.34 0.32 0.34 0.52 0.52 0.53 0.53 0.47 0.53 0.56 

25 0.19 0.17 0.19 0.17 0.29 0.24 0.36 0.33 0.30 0.30 0.50 0.51 0.51 0.50 0.44 0.51 0.53 

26 0.18 0.16 0.19 0.17 0.32 0.25 0.41 0.37 0.29 0.30 0.53 0.56 0.56 0.54 0.44 0.53 0.56 

27 0.19 0.17 0.19 0.18 0.29 0.23 0.37 0.34 0.30 0.33 0.54 0.55 0.57 0.58 0.50 0.54 0.58 

28 0.23 0.21 0.24 0.26 0.40 0.33 0.42 0.37 0.32 0.36 0.49 0.51 0.51 0.51 0.46 0.52 0.52 

29 0.17 0.16 0.17 0.16 0.32 0.27 0.42 0.37 0.28 0.28 0.51 0.54 0.53 0.52 0.41 0.51 0.53 

30 0.18 0.17 0.19 0.19 0.33 0.27 0.41 0.35 0.29 0.29 0.47 0.49 0.48 0.47 0.39 0.48 0.50 

31 0.20 0.18 0.21 0.20 0.31 0.28 0.38 0.33 0.29 0.30 0.45 0.46 0.45 0.45 0.41 0.48 0.49 

 
N 20 21 22 23 24 25 26 27 28 29 30 31 

21 0.63 
           

22 0.55 0.57 
          

23 0.62 0.52 0.60 
         

24 0.62 0.46 0.55 0.92 
        

25 0.58 0.41 0.48 0.79 0.87 
       

26 0.60 0.39 0.49 0.78 0.86 0.89 
      

27 0.57 0.39 0.47 0.72 0.77 0.77 0.82 
     

28 0.57 0.44 0.51 0.67 0.70 0.69 0.77 0.74 
    

29 0.55 0.35 0.46 0.67 0.73 0.72 0.82 0.75 0.85 
   

30 0.51 0.34 0.44 0.64 0.69 0.70 0.78 0.72 0.81 0.90 
  

31 0.52 0.37 0.46 0.66 0.69 0.70 0.76 0.71 0.79 0.86 0.91 
 

The Kagawa Emergency Support Network is a contract system in which parents ask trained volunteers to take care of their ill children. A VIF value of more 
than five (item number, VIF; 15/16, 7.66; 23/24, 6.33; 25/26, 5.02; 29/30, 5.33; 30/31, 5.75) and four items (15, 24, 25, and 30) were omitted from the poly-
choric correlation matrix in order to exclude multicollinearity. N: Number. 
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