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Abstract
Parents experience uncertainty when their children become sick. The study
aimed to develop a Parents’ Uncertainty regarding their Child with Acute Illness Scale (PUCAS) and to clarify differences in PUCAS scores between
groups that were divided according to participants’ demographic characteristics. PUCAS was developed based on interviews, literature review, and a pilot
study. We obtained valid responses from 235 parents with children hospitalized due to an acute childhood illness. Exploratory factor analysis narrowed
the number of items to 25, divided into the following 5 subscales: unpredictability of the course of the illness, ambiguity about the severity of the illness,
ambiguous appropriateness of management, discrepancy of judgement with
health care professionals, and lack of information about the causes of the illness. There was satisfactory construct validity and criterion-related validity.
Cronbach’s alpha was 0.92 for the overall scale. Participants who used ambulances, those who were not given any reliable diagnosis for their children,
and fathers scored significantly higher on the PUCAS. PUCAS has high validity and reliability in measuring uncertainty of parents who have children with
acute childhood illness and could be a useful screening tool for parents with
high uncertainty in a clinical setting.

Keywords
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1. Introduction
Acute childhood illnesses (ACIs, e.g., respiratory infectious diseases and infectious
DOI: 10.4236/ojn.2017.711090 Nov. 20, 2017
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gastroenteritis), defined as sudden onset and acute recovery from illness in
childhood [1], are common among children up to two years old. Although
mainly self-limiting, ACIs are a significant cause of concern and uncertainty regarding long-term damage or death for parents [2] [3] [4]. Parents often take
their children to the doctor because of uncertainty about their child’s illness rather than because they believe their child has a definite health problem [5].
Many parents, particularly those with less experience, lack confidence in differentiating serious and/or treatable infections from self-limiting ones [5]. When
an ill child is hospitalized, parents struggle to cope with uncertainty [6]. Therefore, parents experience uncertainty from the onset until the child’s hospitalization.
Mishel [7] conceptualized uncertainty theory, defining it as a cognitive situation in which a decision maker is unable to assign definite values to events about
an illness or to accurately structure or classify the illness because of insufficient
cues regarding the events. This is important when considering support for patients and their families [8]. Based on Mishel’s theory, several scales were developed to measure the uncertainty of various groups such as adult patients [9],
child patients [10], and parents with an ill child [7]. Of these scales, the Parents’
Perception of Uncertainty Scale [7] (PPUS) to measure parents’ uncertainty was
translated into many languages and is used around the world. Thus, uncertainty
has been measured under various conditions and standardized as an outcome
measure for interventions [11]. However, the diseases for which these uncertainty scales are suitable are chronic illnesses, and a scale for uncertainty of parents with an acutely ill child has not been developed. Acute childhood illness, in
contrast to chronic illness, shows significant changes in symptoms and recovery
is expected. We clarified that parents who have a child with ACI felt uncertainty,
which composed different from those with chronically ill children [12].
An important problem for current pediatric healthcare that has been reported
is a lack of health information sought by uncertain parents. Most parents reported searching for health information on the internet but could find little
helpful information [13]. Over half of the parents reported one or more unmet
information needs for guidance or education from medical staff [14]. About 23%
of pediatricians do not ask open-ended questions to solicit parental concerns,
but over half of parents or children cannot ask about their own concerns when
their pediatricians do not ask the relevant questions [15]. This lack of information was reported as one of the component factors of parents’ uncertainty [7].
The uncertainty of parents having children with ACI leads to negative effects
such as rejection of treatment [16], worsening of the child’s condition [17] [18]
[19], and parents’ depression [20]. Therefore, assessing which parents are uncertain is important for pediatric healthcare.
This study aimed to develop a Parents’ Uncertainty regarding a Child with
Acute Illness Scale (PUCAS) with sufficient validity and reliability using exploratory factor analysis. This scale would be useful as an assessment tool to screen
DOI: 10.4236/ojn.2017.711090
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for parents with high uncertainty. Such screening would help busy healthcare
professionals provide additional explanations selectively and efficiently to uncertain parents in clinical settings. As the purpose of using this scale was screening, we needed to establish that parents in more uncertain situations had high
uncertainty in clinical settings. Therefore, as a second aim, we intended to determine the differences in PUCAS scores between various subgroups divided
according to the participants’ demographic characteristics.

2. Methods
2.1. Participants
Parents whose child was hospitalized for an ACI at a children’s hospital were invited to participate in the present study. This hospital specializes in pediatric internal medicine and is certified as a pediatric emergency unit of a secondary care
facility in urban Japan. The definition of ACI was childhood illness with rapid
onset, short course, and evident symptoms including upper respiratory tract infections, childhood infectious diseases, gastroenteritis, acute exacerbations for
chronic conditions such as asthma, or other febrile illness [1].

2.2. Ethical Considerations
Prior to data collection, we obtained approval from the Research Ethics Committee at Osaka University (No. 15213) and the Institutional Review Board of
the research hospital (No. 23). All participants were given a participant information sheet that included the purpose and method of the study, privacy protection,
and a statement that participation was free with no penalty for non-participation.
Parents who agreed to participate in this research were given an anonymous
questionnaire and an institutional review board-approved book token with 500
yen (approximately US $4.76) to encourage a higher response rate. We considered parents who responded to the questionnaire to be the study participants.

2.3. Item Generation
The development of PUCAS was conducted in the following phases.
2.3.1. Phase 1: Interviews
The first author conducted open-ended interviews with fifteen mothers of hospitalized children with ACI individually and clarified their uncertainty [12]. The
codes in this interview data were replaced with questions.
2.3.2. Phase 2: Literature Review
We reviewed the literature to gather information about parents’ psychological
state when their child had an ACI. In this phase, we revised and added the question sentences from phase 1 and developed a first draft of PUCAS consisting of
37 items. Each item was rated on a five-point Likert style scale (1 = strongly disagree to 5 = strongly agree).
DOI: 10.4236/ojn.2017.711090
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2.3.3. Phase 3: A Pilot Study and Consultation
Ten mothers whose child had had an ACI in the past were recruited for the pilot
study. Mothers were asked to respond to a draft of PUCAS. We asked mothers
for comments on the understandability and applicability of the questions, and
revised some question sentences and omitted one inadequate item according to
their comments. We also received feedback as we were supervised by an expert
in adult patients’ uncertainty in Japan, and revised the question sentences. The
final draft of PUCAS consisted of 36 items.

2.4. Data Collection
We distributed an anonymous questionnaire and information sheet to parents
within 24 hours after hospitalization. Participants deposited the completed questionnaire in a lockbox on the ward. To achieve adequate power for exploratory
factor analysis, the sample size was estimated to require at least 200 valid responses [21]. We predicted approximately 70% would be valid responses, so we
distributed 280 questionnaires to participants.

2.5. Instruments
The anonymous questionnaire included participants’ demographic characteristics, the final draft of PUCAS, the State-Trait Anxiety Inventory (STAI), the
Short Form of the Profile of Mood States (POMS), and open-ended questions.
Demographic characteristics included the participant’s age and sex, worker (yes
or no), their child’s age, the child’s diagnosis, the estimated hospitalization period, use of ambulance when being transported to the hospital (yes or no), and
experience of hospitalization in the past. We used the STAI and POMS to test
for correlations with PUCAS to establish criterion-related validity. These scales
have significant correlations with uncertainty scales of adult patients or parents
[8] [22] [23]. We received copyright permission for use of the STAI and POMS
questionnaires. Open-ended questions in the questionnaire asked about the
contexts of uncertainty when parents recognized their child’s symptoms, when
parents took their child to hospital for the first consultation, and when their
child was hospitalized. Data on time of visiting hospital (out of office hours or
office hours) and referrals from other medical institutions were collected from
the clinical records.
2.5.1. State-Trait Anxiety Inventory
The STAI [24] is a validated and widely used self-report measure of anxiety. The
STAI consists of two subscales―the State Anxiety Form (SAF) and Trait Anxiety Form (TAF). The SAF measures an individual’s state of anxiety at a particular
moment, and the TAF measures an individual’s personality trait of anxiety. Each
form consists of 20 items and each item score ranges from 1 to 4. The range of
each form score is 20-80, with a higher score indicating greater anxiety. The validity and reliability of the Japanese version of the STAI has also been confirmed
[25].
DOI: 10.4236/ojn.2017.711090
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2.5.2. Profile of Mood States
The Short Form of the Profile of Mood States [26] is a self-administered test that
identifies and assesses transient and fluctuating affective states in individuals.
The test assesses the following six components of mood: tension-anxiety (T-A),
depression (D), anger-hostility (A-H), fatigue (F), confusion (C), and vigor (V)
subscales. Each subscale includes five items. Answers ranges from 0 (not at all)
to 4 (extremely) on a five-point scale. In this study, the T-A, D, and C subscales
were used to evaluate correlations with the PUCAS. The validity and reliability
of these POMS subscales was confirmed using a Japanese sample [27].

2.6. Data Analysis
Data analysis was conducted using SPSS version 21.0 (IBM, Tokyo, Japan). Exploratory factor analysis was performed to examine the construct validity of the
PUCAS. The number of factors was determined based on the eigenvalue greater
than 1.0 rule, examination of a scree plot, and/or their conceptual meanings
[28]. We assessed the conceptual meanings based on the results of content analysis in phase 1 of the study. Item analysis was conducted for inter-item correlations and item-total correlation by using Pearson’s correlation coefficients. Inter-item correlations of 0.30 - 0.80 and item-total correlations of 0.20 - 0.80 were
considered satisfactory [29]. The criteria for omitting items were as follows:
presence of a ceiling effect or floor effect; structure coefficients, i.e., correlations
of each item with the total score of the factor less than 0.40; factor loadings less
than 0.40; and inter-item correlations and item-total correlations out-of-range as
described above. We conducted factor analysis repeatedly while one of each item
excluded by these criteria was omitted because eigenvalues and factor loadings
would change if any one item was omitted. We completed the analysis when a
solution was attained in which all the items included in the analysis met all criteria. For descriptive analysis, inter-correlations among the factors and correlation
between each factor and full scale score were also calculated. Criterion-related
validity was examined by calculating Pearson’s correlations between the PUCAS
total and factor scores and the SAF, TAF, T-A, D, and C. The internal consistency and reliability of the PUCAS was assessed using Cronbach’s alpha (alpha);
a value greater than 0.7 was taken as satisfactory. As the second aim of the
present study, we conducted unpaired t-tests to clarify the differences in PUCAS
scores between groups divided by the following five kinds of participant demographic characteristics: sex of participants (mother or father), visiting time period (out of office hours or office hours), referral from other medical institutions
(yes or no), use of ambulance (yes or no), experience of hospitalization in the
past (yes or no), and diagnosis given for their children (yes or no). A p value of <
0.05 indicated statistical significance.

3. Results
We distributed 280 questionnaires to participants from November 2015 to
DOI: 10.4236/ojn.2017.711090
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February 2016, of whom 24 did not respond and 21 did not respond completely.
A total of 235 (83.9%) provided valid responses. The mean age of the participants was 34.5 years (standard deviation [SD] = 5.7). The major participant characteristics were mother (220; 93.6%), first time of hospitalization (147; 62.6%),
not using an ambulance (205; 87.2%), and workers (122; 51.9%). Mean age of the
child was 37.7 months (SD = 38.3). The most common children’s illness was respiratory infection (109; 46.4%). Twenty-nine children did not receive any diagnosis. One-hundred-eighty-six parents were informed by the doctor of the expected hospitalization period, which on average was 7.0 days. Responses to the
open-ended questions inquiring as to the contexts of parents’ uncertainty were
similar to the context of items of the PUCAS and did not include any new uncertainties.

3.1. Construct Validity
Before analysis, we omitted one item because of a floor effect. After that, exploratory factor analysis was conducted for verification of construct validity on the
PUCAS while implementing the major factor method and promax rotation. According to the results of the factor analysis, less than eight factors had an eigenvalue of more than 1.0 and six factors were suitable based on results of the scree
plot. Of the 35 items, three items that showed inter-item correlations of more
than 0.8 and two items that showed inter-item correlations of less than 0.3 were
omitted. After these items were omitted, the eigenvalues and scree plot changed
and five factors were suitable. We repeatedly analyzed while omitting one of
each item if the factor loading of the item was less than 0.4. Finally, the factor
loading of each of the final 25 items was shown to be more than 0.4, the structure coefficients were more than 0.54, inter-item correlations ranged from 0.32 0.71 (p < 0.01), and item-total correlations ranged from 0.37 - 0.73 (p < 0.01),
satisfying the criteria. Total variance explained before rotation was 63.3%. The
results of factor loadings of each item and names of each factor are shown in
Table 1. Item analysis is shown in Table 2. Inter-correlations were all significant
and each factor significantly correlated with the total PUCAS (p < 0.01) (Table
2).

3.2. Criterion-Related Validity
To determine the criterion-related validity of the PUCAS, we analyzed the correlations of the PUCAS total and factors scores with the SAF, TAF, T-A, D, and
C (Table 3). The PUCAS total and factor scores showed positive correlations
with all scales. However, correlations of the PUCAS (total and factors scores)
with the TAF were small or not significant.

3.3. Internal Consistency Reliability
The internal consistency of the overall scale was high (alpha = 0.92), with good
subscale reliability (alpha = 0.79 - 0.87) as shown in Table 1.
DOI: 10.4236/ojn.2017.711090
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Table 1. Exploratory factor analysis results (n = 235).
Factors

Factor loading

Factor 1: Unpredictability about the course of the illness
I cannot imagine what life after recuperation will be like

0.95

0.01

−0.13

−0.04

−0.08

I cannot predict the course of my child’s illness

0.68

0.13

−0.07

0.01

0.05

I cannot predict how long the state of my child’s illness will last

0.63

0.04

−0.03

−0.01

0.07

I cannot imagine how I will manage the care of my child.

0.62

−0.14

0.18

0.08

0.06

I am not sure how I can make my child comfortable

0.59

−0.02

0.26

0.01

0.03

I cannot determine the seriousness of my child’s illness

−0.11

0.86

−0.07

−0.01

0.08

I am unsure what is normal for my child.

−0.02

0.81

−0.05

−0.17

0.00

I am unsure if my child’s illness is getting better or worse.

0.20

0.55

−0.13

0.13

−0.02

It is unclear if my child’s behavior is because of some symptoms

−0.06

0.54

0.12

0.12

0.08

It is unclear what is happening to my child

0.22

0.52

0.02

−0.01

0.08

It is difficult to understand what my child wants

0.08

0.46

0.12

0.04

−0.21

I don’t know where to look to determine the state of my child’s illness

0.08

0.46

0.21

0.10

−0.05

I am not sure how much attention I should pay to my child

−0.03

0.06

0.80

−0.13

0.08

I don’t know how much I should restrict my child’s behavior

−0.06

−0.11

0.77

0.02

0.11

I don’t know which foods and drinks I should give to my child

−0.15

0.01

0.74

0.06

−0.03

It is not clear when I should call for help

0.23

0.02

0.55

0.03

−0.18

I am not sure whether my care for my child is correct

0.32

0.01

0.53

−0.10

0.01

It is difficult to know if the treatments my child is getting are helping

0.02

−0.01

−0.04

0.90

−0.04

I do not understand the necessity of continuing this treatment for my child

0.09

−0.07

−0.17

0.85

−0.03

I doubt the diagnosis my child received is true

−0.13

0.07

0.04

0.78

0.10

I doubt that this treatment is really suitable for my child’s symptoms

−0.01

−0.03

0.20

0.68

0.01

The places my child caught the illness seem hazy to me

0.09

−0.10

−0.08

−0.04

0.88

I don’t know why my child became ill.

0.14

−0.03

−0.05

0.07

0.73

I don’t know from when my child became ill

−0.06

0.20

0.02

−0.02

0.59

I think of different reasons why my child became ill

−0.14

−0.01

0.20

0.02

0.56

Cronbach’s alpha

0.85

0.85

0.83

0.87

0.79

Factor 2: Ambiguity about the severity of the illness

Factor 3: Ambiguous appropriateness of management

Factor 4: Discrepancy of judgement with health care professionals

Factor 5: Lack of information about the cause of the illness

3.4. Comparison between Groups
We calculated t-tests between groups divided by five participant demographic
characteristics. Results are shown in Table 4. Of these five characteristics, participants who used ambulances, those who were not given any reliable diagnosis
for their children, and fathers scored significantly higher on the PUCAS.
DOI: 10.4236/ojn.2017.711090
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Table 2. Correlations between items and groups of items.
Inter-correlation

Structure
coefficients
(range)

Inter-item
correlation
(range)

Item-total
correlation
(range)

F.1

F.1

0.66 - 0.83

0.40 - 0.69

0.62 - 0.73

-

F.2

0.54 - 0.77

0.32 - 0.60

0.50 - 0.68

0.65

-

F.3

0.67 - 0.78

0.41 - 0.58

0.48 - 0.62

0.62

0.55

-

F.4

0.76 - 0.87

0.53 - 0.71

0.50 - 0.62

0.50

0.55

0.45

-

0.68

F.5

0.56 - 0.86

0.38 - 0.69

0.37 - 0.50

0.36

0.27

0.21

0.35

0.57

F.2

F.3

F.4

Correlation with
full scale
0.84
0.84
0.74

F: Factor.

Table 3. Correlations of the total and factor score of the PUCAS with the subscales of the
POMS and STAI.
D

T-A

C

SAF

TAF

Factor 1

0.42*

0.36*

0.35*

0.36*

0.18*

Factor 2

0.39*

0.34*

0.30*

0.26*

0.19*

Factor 3

0.40*

0.40*

0.35*

0.29*

0.12

Factor 4

0.30*

0.32*

0.30*

0.27*

0.08

Factor 5

0.23*

0.22*

0.22*

0.21*

0.19*

Total score

0.48*

0.44*

0.44*

0.38*

0.22*

*: p < 0.05.

Table 4. Comparison of PUCAS between groups.
N

PUCAS
Mean

(SD)

t

p

−2.33

0.02

0.07

0.94

0.19

0.85

2.53

0.01

0.24

0.81

−2.16

0.03

Sex of participants
Mother

220

68.07

(18.16)

Father

14

79.71

(17.96)

Office hours

144

68.83

(19.78)

Out of office hours

91

68.66

(17.34)

Yes

100

69.11

(17.88)

No

133

68.66

(18.70)

Yes

27

77.19

(17.11)

No

205

67.80

(18.27)

Yes

86

69.23

(17.84)

No

147

68.63

(18.65)

Yes

203

67.83

(17.70)

No

29

75.62

(21.47)

Time of visiting hospital

Referred from another hospital

Use of ambulance

Experience of hospitalization in the past

Diagnosis provided for their children
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4. Discussion
We attempted to develop a scale to measure parents’ uncertainty when their
children are hospitalized for ACIs. As a result, we produced the PUCAS consisting of 25 items in 5 subscales with sufficient validity and reliability. Higher
scores on the PUCAS indicate greater parents’ uncertainty.
We considered that the revealed factors had not lost any of the conceptual
meanings based on the results of content analysis in phase 1 of the study. Especially, the PUCAS subscales “ambiguous appropriateness of management” and
“lack of information about the cause of the illness” were particularly important
in assessing the construct validity of the PUCAS. According to our qualitative
study (Phase 1), we mentioned especially that these two categories were characteristic of perceptions among mothers with children who had ACIs. These components of uncertainties are important concern for parents. The criteria based
on the factor analysis were all satisfactory, as shown in Table 1. The correlations
between each item, factor, and the total score shown in Table 2 were all significant. Therefore, we believed that the PUCAS was adequately constructed. Regarding criterion-related validity, the correlations of the total and factor scores
of the PUCAS with the STAI TAF were smaller than the other scales or not significant. The Universal Uncertainty in Illness Scale [8] (UUIS) which was used
to measure adult patients’ uncertainty correlated strongly with TAF, which differs from our result. Nogawa [8] reported that most participants measured by
UUIS had chronic illness, and those with acute illnesses represented less than 3%
of the sample. In cases of chronic illness, patients need to live with the illness. In
contrast, ACIs show rapid changes of symptoms and most symptoms recover
eventually. Therefore, it is understandable that the PUCAS was affected more by
the psychological state of anxiety at a particular moment than by trait anxiety,
which is a feature of an individual’s personality. The POMS subscales of T-A, D,
and C showed moderate correlations (r > 0.4; p < 0.05), indicating that the
PUCAS had sufficient criterion-related validity. Regarding the reliability of the
PUCAS, we decided that test-retest was inappropriate in this study because the
child would recover by the time the retest was conducted. However, the Cronbach’s alpha for internal consistency was greater than 0.7 in the overall scale and
all subscales, indicating that the reliability was satisfactory.
The statistical tests of differences between groups revealed that parents who
used ambulances, those who were not given any reliable diagnosis for their child,
and fathers scored significantly higher on the PUCAS. Parents who used ambulances to transport their child to the hospital might have done so because they
became upset when they saw their child suddenly worsen. The parents might not
understand the information provided by medical staff just after hospitalization
due to being in a panic, even if the staff explained carefully. In some cases, the
children were not given any diagnosis because the children’s symptoms had still
not fulfilled certain diagnostic criteria or it had taken a long time to get test results. It is understandable that the parents experienced high uncertainty in predicting their children’s illness course or treatment strategy in these cases. All
DOI: 10.4236/ojn.2017.711090
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fathers who participated in this study were workers. Therefore, the fathers might
have accompanied their child temporarily when they were asked to participate
by the researcher, and they might not have received explanations directly from
medical staff. It was possible that the fathers did not sufficiently understand the
state of their child’s illness or treatment strategy although they might have been
informed by the mothers. Thus, we can explain the reason for high uncertainty
in the three cases described above. The PUCAS could measure the parents’ uncertainty adequately in clinical setting.
Regarding study limitations, we recruited only Japanese parents as participants. It will be necessary to translate the PUCAS from Japanese into other languages and adapt it to country-specific health medical systems or cultural backgrounds that differ from Japan. Additionally, we could not examine the effects of
parents’ uncertainties on the parents themselves or parents’ surroundings including their ill child. Parents of a child with a severe illness are likely to complain of post-traumatic stress syndrome [30]. The negative psychological stress
including parents’ anxiety or uncertainty could transfer to the ill child and potentially hinder the child’s recovery [31] [32]. Reducing parents’ uncertainty may
lead to improvements in the child’s health. A prospective study to disclose the
effects of high parents’ uncertainty will also be needed.

5. Conclusion
From our research regarding parents of a child hospitalized with an ACI, we
achieved our goal of developing a scale named PUCAS that has sufficient validity
and reliability to measure parents’ uncertainty regarding their child’s acute illness. The total PUCAS score was significantly higher in cases of participants
who used an ambulance, those who were not given any reliable diagnosis for
their children, and fathers. Therefore, the clinical validity of the PUCAS was also
demonstrated. The PUCAS can be useful as an assessment tool to screen for
parents with high uncertainty. We need to conduct further studies to examine
the characteristics of parents’ uncertainty in samples other than Japanese, to take
into account country-specific health systems or cultural backgrounds. Understanding the effects of parents’ uncertainty on the parents themselves or their
surroundings including their ill child is also important.
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