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School nurses play a pivotal role in care coordination for children
with chronic diseases and their families, showing positive outcomes
for child health through nurse-led interventions (Kindi et al., 2022).
Staffing of an appropriate number of school nurses leads to decreased
absences, improved grades and self-care (Best et al, 2021), and better
glycemic control for students with T1D (Wilt, 2021). Working toward
common goals, building relationships, and developing partnerships
are crucial for care coordination of children with complex healthcare
needs (McClanahan & Weismuller, 2015). As children's health cannot
be considered in isolation from the family (Simpson & Tarrant, 2006),
partnerships between school professionals, parents, and healthcare pro-
viders are essential for implementing successful school healthcare
(SHC) for children with chronic diseases (An et al, 2022). In provinges
responsible for SHC at the national level, parents of children with T1D
reported high satisfaction with SHC (Evans-Atkinson et al,, 2021 ).

However, SHC guidelines, such as individual healthcare plans, have
not yet been implemented (Edwards et al, 2014). In one review, there
was only limited documentation available from healthcare providers
(Slas et al,, 2022). In the US, which has strong SHC policies and proce-
dures determined by federal and state laws for managing chronic health
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conditions, only 57.2% of cases provided services for patient identifica-
tion or school-based management, tracking, case management, and re-
ferral, and only 15.4% were available for access to consult with school
physicians (Tiu et al., 2021 ). When medical support, such as action
plans and communication with primary healthcare providers, is insuffi-
cient, cooperation and communication between school nurses and par-
ents may become even more important in maintaining SHC for children
with chronic disease, especially T1D. ,

In countries that do not provide adequate medical support in
schools, SHC often depends on parents periodically visiting the school
to help manage their child's T1D (Alageel, 2019; McCollum et al,,
2019; Uhm & Choi, 2023). Although diabetes at the ages of 6-11
(0.13%) is less prevalent than asthma (9.87%) and food allergies
(0.46%) (Miller et al., 2016), caregivers report that communication be-
tween healthcare providers and school was more frequent for children
with diabetes (68.0%) than for allergies (32.0%) and asthma (33.9%)
(Geffel et al., 2022). This finding may be because it is necessary to
build SHC partnerships among stakeholders and action plans for stu-
dents with T1D, such as blood glucose monitoring and insulin adminis-
tration, to maintain students' target glucose level while they are at
school. Additionally, parents of children with T1D have higher stress,
anxiety, and depressive symptoms than parents of children without
chronic disease (Van Gampelaere et al., 2020). Accordingly, school
nurses need to understand the parents' psychological difficulties and
help them adopt a cooperative approach for effective SHC,

Collaboration among stakeholders is a key element of care coordina-
tion among school nurses, and includes working toward common goals,
building relationships, and developing partnerships (McClanahan &
Weismuller, 2015). However, a mixed methods review indicated that
school nurses often perceive obstacles in the interpersonal aspects,
such as lack of collaboration between families and school professionals
in SHC for children with chronic diseases (Uhmetal, 2020).Ina survey
in the UK, 88% of 330 school nurses reported a lack of parental under-
standing about nurses' roles, and 82% reported a lack of communication
with parents of children with chronic illness (Edwards et al., 2016). In
other words, collaboration between family and school is important in
SHC for children with chronic diseases: however, it is challenging for
school nurses.

Although various outcomes of school nursing interventions have
been measured (Best et al., 2018), there is no scale for measuring
the degree of cooperation in SHC and the perceived collaboration be-
tween parents and school nurses through care coordination. There
are scales for measuring the partnership between pediatric nurses
and parents in acute hospitals (Choi & Bang, 2013), partnership in
care between staff and families in nursing homes (Jang et al., 2021:
Jang & Song, 2020), and partnership behavior between caregiver
mothers at childcare centers for young children (Owen et al,
2000), however, there are no specific scales for the SHC context.
Accordingly, this study addresses this gap by developing an SHC
partnership scale for school nurses and parents of children with
T1D and verifying its psychometrics,

Theoretical background

Partnerships between school nurses and families have been concep-
tualized as attending school nurse-family meetings, exchanging infor-
mation, monitoring children's health, and being at school for children
and families (Mdenpéa et al., 2013). In this study, four attributes of
school nurses' partnership with parents of children with T1D were ex-
tracted using a hybrid concept analysis based on a literature review
and interviews (20 school nurses and 22 parents of children with
T1D) (Uhm & Choi, 2022). The attributes are: 1) trusting relationships
(establishing mutually trusting and respectful relationships between
the school nurses and parents); 2) transparent and open communica-
tion (communicating openly and consistently to share and solve stu-
dents' health problems); 3 balanced responsibility (compromising for
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each other's needs, sharing roles, and working together to pursue|
common goal); and 4) providing tailored care (providing nursin
actions by advocating for students' health and safety, supportin
self-care, and performing a negotiated role together or individually t
meet the student's care needs).

Methods
Purpose

This study was conducted to develop an SHC partnership scale fo
school nurses working with parents of children with T1D and validatg
its psychometric properties.

Study design

The scale was developed using a scale development guidelind
(Carpenter, 2018; DeVellis, 2016): 1) clearly determining the scale res
lates to a concept; 2) generating an item pool; 3) determining the me
surement format; 4) having the initial item pool reviewed by expe
5) considering the inclusion of validation items; and 6) administeri
items to a target sample. The psychometric properties of the prelimi
nary scale were evaluated for validity.

Sample

Inexploratory factor analysis (EFA), a small number of samples is ac
ceptable when the commonality is 0.7 or higher, there are three to fiv
factors, and five to seven items per factor: samples in the 100-200 ran
are also acceptable if there are conceptually well-determined facto
and their commonality exceeds 0.5 (for most factor loadings >0.8
(MacCallum et al., 1999).

One-hundred and fifty samples are the minimum number for confir
matory factor analysis (CFA), if there are seven or less components wi
a “moderate” degree of communality (= 0.5) without any undefin
component factors, 100 people are allowed when there are five o
fewer component factors and a component has three or more ite
with commonality exceeding 0.6 (Hair et al, 2019). The target num
of samples was set at 400; however, data collection was terminate
after recruiting 342 school nurses due to the workload caused b
COVID-19 infection control at school. Thus, 342 participants were ran
domly assigned to two groups of 171 each for EFA and CFA.

Data collection

Data collection was requested through the school nurses' associatio
of two provinces in South Korea and a representative online café for cer.
tifying as a school nurse and signing up as a member. An online surve
was conducted using a URL from SurveyMonkey. The survey was set t
proceed only after participants read the purpose and methods of th
research and the consent form, and agreed to participate. Subsequently,
they accessed the URL in the research notice. The survey period w.
approximately two months (December 2021 to February 2022).

Scale development

Generating an item pool

Initially, 70 items were developed based on the attributes and indi
cators derived from the concept analysis of the hybrid model, and 5
were selected as preliminary items (Uhm & Choj, 2022). Multiple nega
tives or double-barreled items creating confusion about the intende
meaning were excluded in this phase, A five-point Likert scale was s
lected as the response format. Parents were defined as the child's leg
father and mother, and the scale was developed in Korean.



=t review and language adequacy
"%e content validity of the initial items was evaluated using the con-
alidity index (CVI) conducted by nine experts. When the number
=perts is 6-10, the CVI must be 0.78 or higher and the sum-CVI
) must be 0.9 or higher. Items with an item-level CVI (I-CVI)
were removed (Polit & Beck, 2006). Preliminary questions were
ed after being reviewed by a professor in the Department of

an Literature.

onse test for target population
#=sponses was tested to check the level of school nurses' under-
Zing of the items in the preliminary scale and to check for errors
wems. Twenty school nurses were asked online about the average
difficulty for each item, overall understanding of the scale, and ap-
oriateness of the time required for completion, and were asked to
=ty describe their opinions on each item.

dity test of the scale
Following item analysis, construct and criterion validity were evalu-
< to verify the validity of the preliminary scale in this phase. Con-
validity is a method of confirming whether a scale has related
structs, and is evaluated by convergent and discrimination validity
factor analysis (Boateng et al,, 2018). Convergent and discriminant
dity investigate the validity regarding the expected relationship
"1 other outcomes measures of good quality and expected difference
een relevant groups (Mokkink et al., 2019). Criterion validity is a
#thod to investigate the extent to which the scale has a strong rela-
ship with the gold standard for measuring a concept, which is eval-
as predictive and concurrent validity (Boateng et al., 2018).
4 and CFA were performed to verify the construct validity. The EFA,
2nd convergent and discriminant validity were assessed to verify
struct validity. Of 342 participants, half (n = 171) were used for
& and half (n = 171) for CFA, criterion validity, concurrent validity,
2 reliability tests. Participants were randomly assigned using SPSS.

om analysis

For item analysis of the initial 40 items, the mean, range, inter-item
elation (IIC), item-total correlation (ITC), and ceiling and floor ef-
ts were evaluated. For normality, standardized skewness (Zgyewenss)
4 kurtosis (Zyurrosis) Were evaluated with a cut-off of 1.96 (p < .05)
sair et al., 2019). The criterion for the average IIC was 0.15 to 0.50
dark & Watson, 1995). Although some degree of multicollinearity is
owed in scale development (Hair et al., 2019), a correlation of 0.7 or
ore can be deleted as it is considered a duplicate item (Ferketich,
291). Items with an ITC of <0.30 were deleted (Boateng et al., 2018).
sor and ceiling effects were defined as >15% of the responses in
sms with the lowest (1) or highest (5) scores (Terwee et al., 2007).

struct validity

“ploratory factor analysis

Common factor analysis was conducted to identify latent constructs
sing principal axis factoring (PAF); PAF outperforms principal compo-

ts analysis (PCA), which includes unreliable measurement errors

“Watkins, 2018). PAF also outperforms the maximum likelihood when
actor loading is weak, sample size is small, and normality is violated

atkins, 2018).

Promax rotation, a moderate inter-factor correlation based on previ-
ss research (Choi & Bang, 2013; Jang et al., 2021), was performed to
ntrol the inter-factor correlation (Carpenter, 2018; Hair et al., 2019).
% factor loadings were set to 0.40 considering the sample size (n =

1 for EFA) for this study (Hair et al., 2019). The Kaiser-Meyer-Olkin

measure of sampling adequacy (KMO MSA) and Bartlett's sphericity

ssts were performed to evaluate the adequacy of the factor analysis
Hair et al., 2019).
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Confirmatory factor analysis

Factors were identified based on a three-indicator rule (Hair et al,,
2019). The absolute fit index, which evaluates the fit of the covariance
matrix of data collected using the covariance matrix of the research
model based on the theory, was evaluated. In addition, the incremental
fit index, which provides information on the best model, was evaluated
while considering the model's complexity (Woo, 2012).

As the absolute fit index, it is considered acceptable if the p-value of
the ¥ is 20.5, and if the Chi-square minimum/degree of freedom
(CMIN/DF) is less than three, and is considered good if it is less than
two. When the standardized root mean square residual (SRMR) is 0.5
or less and the goodness-of-fit index (GFI) is >0.9, it is good. A root
mean square error of approximation (RMSEA) of 0.08 or less is fair,
and of 0.05 or less is good (Boateng et al., 2018). The incremental fit
index was evaluated using the normed fit index (NFI), Tucker-Lewis
index (TLI), and comparative fit index (CFI). One of these values indi-
cates a perfect fit, and > 0.9 indicates a good fit (Woo, 2012). For
model comparison, the larger the Akaike information criterion (AIC),
the better the model (Woo, 2012).

Convergent and discriminant validity

Convergent validity refers to the degree of concordance between ob-
served variables that measure latent factors; the validity is secured
when the standardized estimate is 20.5 (20.7 ideally) (Hair et al.,
2019). Convergence validity was also evaluated using an average vari-
ance extracted (AVE) of 0.5 or more. Construct reliability (CR) of 0.7
or higher means that there is adequate convergent validity as well as
internal consistency. CR and AVE were calculated using standardized
estimates and standard errors in the CFA.

Discriminant validity refers to the degree to which the difference
between independent latent variables is indicated; the lower the
correlation between the latent variables, the greater the discriminant
validity. The AVE value of the latent factors must be greater than the
squared correlation coefficient between them, which reflects discrimi-
nant validity (Hair et al,, 2019). Discriminant validity was evaluated
using known-group validity, which was assessed by comparing the
mean SHC partnership scores of participants in the top 20% and bottom
20% of the family nursing score to evaluate criterion validity.

Criterion validity

The Family Nursing Practice Scale (Simpson & Tarrant, 2006), which
evaluates nurses' feelings toward your work with families, was used to
verify the criterion validity of our scale. Nurses' critical appraisal of fam-
ily systems nursing practice (knowledge, skill, and confidence), promot-
ing family participation and reciprocity in the therapeutic relationship
of this scale were included as an attribute of partnership (Choi & Bang,
2013; Coyne & Cowley, 2007). The scale has two dimensions: practice
appraisal and nurse-family relationships. The psychometric properties
of the scale were verified. Cronbach's o was 0.84 and 0.89 at the time
of development and in this study, respectively. As other measures of
concurrent validity, the school nurse's professionalism scale was used
to evaluate the concurrent validity of the tool (Kwon, 2020). This scale
includes four factors: professional accountability, autonomy, compe-
tency development, and social recognition. Cronbach's a was 0.92 at
the time of development and 0.92 in this study. In addition, seven
items of perspective taking in the interpersonal response index domain,
developed to measure empathy ability, were used (Davis, 1983).
Cronbach's o was 0.70-0.78 at the time of development and 0.73 in
this study.

Reliability test of the scale

Internal consistency, construct reliability (CR), and stability were
evaluated through test-retest to confirm the scale's reliability.
Cronbach's o was calculated to evaluate internal consistency. CR was
calculated using the standard error values of the standardized and
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non-standardized estimates in the CFA. Test-retest was performed two
weeks after the first evaluation to evaluate the stability of the scale
among 53 participants.

Ethical considerations

This study was approved by the university's institutional review
board (IRB: 1041386-202108-HR-44-02). The purpose and methods
of the research were explained, and participation was voluntary after
consent was obtained. A beverage coupon was provided as a reward
for survey participation.

Analysis

Descriptive statistics, correlation analysis, Chi-square test, indepen-
dent t-test, reliability test, and item reduction using PAF were per-
formed using SPSS 27.0. AMOS 28.0 was used for CFA. The significance
of the standardized estimate value and critical ratio was confirmed.
Model fit was evaluated using the absolute x2, CMIN/DF, SRMR,
RMSEA, GFI, NFI, TLI, and CFL

Results
Expert review of preliminary items

The 1-CVI of the 50 preliminary questions ranged from 0.56 to 1.00,
and the S-CVI was 0.92. Among the initial questions, four with an I-
CV10f0.78 or less were deleted, as were four items that were recognized
differently from the original intended meaning. Three items with simi-
lar meanings were integrated into one item, reflecting experts' opinions.
Forty preliminary items were finalized.

Findings of the response test

A preliminary survey was conducted among 20 school nurses. Per-
ceived partnership level was 4.06 + 0.39 on a five-point Likert scale,
and the difficulty level was 3.57 + 037 on a four-point Likert scale, in-
dicating that most of the questions were not difficult. As the kurtosis of
an item on “care in emergency” was 7.35 and there was an opinion that
the item did not have the specificity of partnership, it was deleted. A
new item was added to reflect an opinion on “sharing physician's pre-
scriptions,” and the preliminary scale was confirmed with 40 items
(Supplementary file).

Findings of the validity tests

Item analysis

Of 342 participants, the average score for the scale with the initial 40
items was 4.02 <+ 0.43. The mean of each item ranged from 2.89 to 457
(items 36 and 30, respectively) (Supplementary file). The range of
Zokewness aNd Zyurosis Of each item were -7.59-0.71 and -5.65-7.70,
respectively. Items 1, 19, and 29 were deleted, as they exceeded the cut-
off values for both Zewenss and Ziurtosis: The range of the IIC was
0.081-0.798. The average IC was 0.344, which was within the acceptable
range. The ITC ranged from 0.363 to 0.683. Items 4.and 22 had correlations
of over 0.7. Item 30, which had an extreme ceiling effect of 50%, was de-
leted. There were no floor effects. Ultimately, 34 items were retained for
theoretical reasons. For the final EFA, 171 participants were randomly
allocated. which is close to the minimum sample of five per item. The
characteristics of the participants are shown in Table 1. There was no
difference in demographics between the EFA and CFA groups.

Construct validity

EFA. As the normality of several items was violated in the item analysis
(Supplementary file), PAF was performed using Promax rotation.
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Table 1
Participant's demographics (N = 342).
Group for Group for
EFA CFA tor
(n=171) (n=171)  Chi-Square
Mean or n (%)
Age 4395 + 899 4446 + 875 —0.536
e Sl 1071 + 985 1123 £ 977 —0491
(year)
School healthcare partnership 4.03 + 041 4.02 + 045 0.240
Family nurse practice 358 + 063 361 +£063 —0460
School nurse professionalism ~ 3.39 + 0.42 339 +£ 039 0133
Empathy 384 + 047 384 +054 0046
Gender
Female 170 (99.4) 168 (98.2) 1.012
Male 1(0.6) 3(1.8)
Education
University 144 (84.2) 140 (81.9) 0.332
Graduate school 27 (15.8) 31(18.1)
Position
Full-time 126 (73.7) 117 (68.4) 1.152
Part-time 45(26.3) 54 (31.6)
Region
Metropolitan 126 (73.7) 128 (74.9) 0.061
Non- Metropolitan 45(26.3) 43(25.1)
Type of school
Public school 167 (97.7) 170 (99.4) 1.827
Private school 4(23) 1(0.6)
Number of students
<500 69 (40.4) 67 (39.6) 0.179
501 to 1000 64 (374) 65 (68.5)
1001 to 1500 33(19.3) 31(183)
21501 5(29) 6(36)
Students with chronic disease
1to2 74 (43.0) 78 (45.6) 4258
3t05 43(25.1) 34(19.9)
61020 41(24.0) 52 (30.4)
221 13(7.6) 7(4.1)

EFA = exploratory factor analysis, CFA = confirmatory factor analysis, Significance P <

Following rotation, the five-factor solution was responsible for the ¢
mon variance, constituting 51.10% of the total variance (Table 2).
first, second, and third factors accounted for 13.28%, 10.94%, 11.13%
the total variance and 25.98%, 21.40%, 21.78% of common variance,
spectively. The fourth and the fifth factors accounted for 8.66%
7.09% of the total variance and 16.96% and 13.88% of the common v
ance, respectively. Both KMO MSA and Bartlett's Test of Sphericity
satisfactory. Twenty items with five factors were extracted from
EFA.

CEA. Five factors were extracted from the EFA. The self-care and pro
ing negotiated care dimensions were separated from the PAF. Howe
in the previous concept analysis for this study, these dimensions w
attributes classified as one dimension, “providing tailored care” (
& Choi, 2022). Therefore, it was decided to select a better model by ¢
paring two CFA models: a five-factor model derived from the EFA fi
ing (Model 1, Fig. 1), and a four-factor model derived from
theoretical framework (Model 2, Fig. 1). All critical ratios obtained by
viding the non-standardized coefficient by the standard error wi
>1.965, and the p-value was significant at p <.001.

In Model 1, the lowest and highest standardized factor loads w:
0527 and 0.933, respectively. The absolute fit indices were included
the recommended range with the CMIN/DF = 1.994, SRMR = 0.0
and RMSEA = 0.076. In the incremental fit indices, CFl was >0.9,
normed fit index and TLI were <0.9. In Model 2, the lowest and hig
standardized factor loads were 0.528 and 0.932, respectively. Absol
fit indices were included in the recommended range with the CM
DF = 1.774, SRMR = 0.034, and RMSEA = 0.067. The incremental
indices, including TLI and CFl, were higher than 0.9.

The two models were acceptable. When comparing the absol
fit indices, incremental fit indices, and AIC between models, Mod



Sactor analysis (Principle axis factoring) (N = 171).

of item Factor Factor Factor Factor Factor
1 2 3 4 5
0807 —0.103 -0.088 0.005 0.124
0702 0.023 0005 —0.083 0.038
0600 0177 0148 0082 -—0.167
0587 0322 -0.021 0055 —0.256
0525 —0.109 0092 —0.056 0359
0512 0028 0141 0106 —0.045
—0.077 0830 0119 —0.065 0.041
0063 0703 0049 —0.02 0.006
0.101 0619 -0.075 0024 0.155
0025 0616 —0.101 0075 0.120
—0.048 0.096 0859 —0.156 —0.006
0.166 —0.144 0728 0019 —0.023
0047 0023 0667 0096 —0.010
—0.100 0.025 0562 0.195 0.195
—0.023 —-0.026 —0.077 0996 0.014
0064 0047 0082 0676 0.038
0021 0063 0289 0405 0.073
0274 0101 0075 —0.025 0.621
—0.183 0.061 0033 0081 0615
0302 0175 -0.071 0001 0573
= value 2.66 2.19 223 173 1.42
“on sums of squared 5489 5222 4691 3732 4035
adings
otal variation explained by 1328 1094 11.13 866 7.09
factors
tive total variance (%) 1328 2421 3534 4401 51.10
common variance 2598 2140 2178 1696 13.88
pser-Meyer-Olkin MSA 0.895
=t's Test of Sphericity <0.001

= measure of sampling adequacy.

actor) was better (Table 3). Therefore, a four-factor model was cho-
The standardized factor load, inter-factor correlation (CFA), and
1 of items for each factor are shown in Fig. 1.

ergent and discriminant validity. In the CFA, the standardized esti-
=< of all items ranged from 0.528 to 0.932 (minimum threshold
= AVEs ranged from 0.636 to 0.744, which were greater than refer-
= value 20.5, and CR values ranged from 0.885 to 0.928 (minimum
=hold 20.7) (Table 4), which demonstrated convergent validity.
1 CFA, the squared correlation coefficients (&%) between Factors 1
2, Factors 1 and 3, and Factors 1 and 4 were 0.564, 0.486, and
_respectively. The &2 between Factors 2 and 3 and Factors 2 and
e 0.429 and 0.403, respectively. The d? between Factors 3 and 4
41. AVEs ranged from 0.636 to 0.744, which were greater than
setween the two factors. Additionally, a significant difference
2 SHC partnership scores in known-group comparisons (3.66 +
' the bottom 20% versus 4.48 + 0.42 in the top 20% of family nurs-
actice, t = —0.82, p <.001). These showed discriminant validities.

wion validity

e correlation coefficient between SHC partnership and the family
s practice was 0.642, which reflected criterion validity (Table 5).
correlation coefficients between SHC partnership and school
professionalism and empathy were 0.630 and 0.376, respectively,
ich reflected concurrent validity.

ings of the reliability test

The Cronbach's « of each factor ranged from 0.784 to 0.856, and the

SHC partnership scale was 0.919. IIC ranged from 0.128 to 0.812

= 0.375). The CR was higher than 0.7, which reflected internal con-

cy. The test-retest correlation coefficient for measuring the scale's

ality was 0.768 (p > .001), which was statistically significant
e 4).
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Confirmation of the scale

The 20-item scale with 4 factors identified through CFA was named
the School Healthcare Partnership Scale for School Nurses (SHCPS-S).
The SHCPS-S was verified through confirmation of reliability and valid-
ity (Supplementary file). A 20-item scale with four factors (trusting re-
lationships, balanced responsibility, providing tailored care, and
transparent and open communication) was chosen following factor
analysis. The 20-item SHCPS-S is scored using 5-point Likert scale, and
the total scores range from 20 to 100 points. For the group for CFA, the
summed score of SHCPS-S was 81.58 + 8.81 (range 54 to 100), and av-
erage score of SHCPS-S was 4.08 4 0.44 (range 2.70 to 5.00).

Discussion

This study was conducted to verify the reliability and validity of a
scale to measure school nurses' perceived partnership with parents in
SHC. The scale's validity was verified through the development of attri-
butes and items based on valid theoretical constructs that explained the
phenomenon of interest that is, partnerships between school nurses
and parents in school settings (DeVellis, 2016). The scale was developed
with items based on a hybrid model concept analysis comprising the
findings of both the theoretical and field phases to obtain a well-
formed definition of the concept.

EFA and CFA were performed with distinct participant groups to ver-
ify the construct validity. This study was conducted using the PAF to as-
sess the sources of common variance. Compared to PCA, PAF does not
retain unnecessary items by not including error variance (Carpenter,
2018). Common factor analysis can compensate for the disadvantage
that PCA has too many components while including error variance,
and has the advantage of being more generalizable when presenting a
hypothesized model to CFA (Carpenter, 2018). Further, this study used
oblique rather than orthogonal rotation, considering the correlation be-
tween the attributes of partnerships in previous nursing areas (Choi &
Bang, 2013; Janget al.,, 2021). Promax rotation was performed consider-
ing the correlation between factors of moderate or higher degrees
(Carpenter, 2018; Hair et al., 2019).

In CFA, the remaining absolute fit indices, such as root mean square
error of approximation {(RMSEA), standardized root mean square resid-
ual (SRMR), and Chi-square minimum/degree of freedom (CMIN/DF),
were acceptable. Although the values for GFI were less than the thresh-
old value, several studies have accepted models with values above 0.8 or
0.85 (Mori et al., 2022; Shin & Kim, 2021). Although the RMSEA is con-
troversial as an absolute fit index, it generally suggests a cut-off value of
0.05 or 0.08; the smaller the value, the better (Hair et al., 2019). The
normed fit index (NFI) and Tucker-Lewis index (TLI) were <0.9; how-
ever, comparative fit index (CFI) was acceptable in both Models 1 and
2. CFl is meaningful, as is independent of model complexity, sample
size, and CFl increase (Cheung & Rensvold, 2002). However, NFI and
TLI were higher in Model 2 than in Model 1; in particular, TLI exceeded
0.9 in Model 2. Therefore, further studies need to compare models in
which the factor ‘supporting self-care’ is included in and independent
of ‘providing tailored care’ using CFA.

Convergent and discriminant validity demonstrated adequate con-
struct reliability (CR) and average variance extracted (AVE) values.
The SHCPS-S showed criterion validity with a correlation coefficient of
0.64 with the Family Nursing Practice Scale. It also showed concurrent
validity by presenting a high correlation with measures of school nurses'
professionalism and empathy. This aligns with the findings of a previous
study in which partnerships with parents, as perceived by nurses in an
inpatient setting, showed a correlation with nurse professional values
and compassion scales (0.57 and 0.66, respectively) (Choi & Uhm,
2022).

The scale's reliability was evaluated on the basis of its internal con-
sistency and stability. The internal consistency of the SHCPS-S was ver-
ified, showing a higher Cronbach's o range of 0.784-0.856 and over 0.7
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A. Model 1 (5-factor)
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Fig. 1. Modeling through confirmatory factor analysis.

CR (Hair et al,, 2019). The criterion for the average inter-item correla-
tion (11C) is 0.15-0.50 (Clark & Watson, 1995), and an average r between
0.20 and 0.40 implies an optimal level of item specificity (Piedmont &
Hyland, 1993); in this study, the [IC was 0.356, which was within this
range. Cronbach's o« of 20.7 is considered acceptable (DeVellis, 2016).
If the CR is 20.7, it means that there is adequate convergent validity
and internal consistency (Hair et al., 2019). The test-retest correlation
coefficient was 0.768, which verified the stability of the scale for mea-
surements under a similar design and data collection. Based on the
above, it can be inferred that the SHCPS-S has good reliability and
validity.

The SHCPS-S showed a better fit in the model using four dimensions:
trusting relationships, balanced responsibility, providing tailored care,
and transparent and open communication with parents. Trust, negotia-
tion, shared decision-making, shared knowledge, and communication

Trusting refationships

Balanced responsibility

Providing negotiated care

Supporting self-care

Transparent and
open communication
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0.73

X

are well-known attributes of partnership (Bidmead et al., 2002; Hoo
2006).

First, trust is characterized by a dynamic process and relationshi
attributes (Din¢ & Gastmans, 2013). The trust between nurses an:
patients can be evaluated by whether the nurse is present when t
patient needs it, and whether the nurse performs according to th
patient's needs (Stolt et al, 2016). In the nursing partnership scale,
trust relationship is an essential aspect that is included as a dimensio:
or item (Choi & Bang, 2013; Jang et al., 2021 ). The “trusting relatio
ships” dimension of this study included parents' politeness and res
for school nurses' professionalism. These results are similar to those i
which the family respects healthcare professionals in the trust dime
sion of the Scale for Staff-Family Partnership in Long-Term Ca
(SSFPLC) (Jang et al., 2021). By contrast, respect for parents is includ
the “reciprocity” dimension in the Pediatric Nurse-Parent Partnershi



B. Model 2 (4-factor)
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Fig. 1 (continued).

3). “Common goal” (an item included in the SSFPLC) was included  nurses scale (White et al,, 2021).

ison of model fit through confirmatory factor analysis (N = 171).

Jariq’hﬁx“? 3) 3-8

(PNPPS). In the “trusting relationships” dimension of our scale, ~in the collaborative relationship and communication dimension (Jang
sentences were mutually recognized for each situation and role et al., 2021). “Assisting each other” from this study was similar to the
2 common goal. “Recognition of each situation and roles” is similar  “working with others to meet student health needs” in leveraging the
“understanding each other's position” of the PNPPS (Choi & Bang, school and family team dimension in the scope of practice in school

CMIN/DF RMR RMSEA GFI NFI TLI CFl
Model 1 (5-factor) 1.994 0.035 0.076 0.836 0.826 0.885 0.903
Model 2 (4-factor) 1.774 0.034 0.067 0.850 0.845 0911 0.924
Lnteria <2 <0.05 <0.08 >09 >09 >09 >09
“meerpretation Good Good Good Acceptable fit Acceptable fit

'DF = Chi-square minimum/degree of freedom, CFl = comparative fit index, RMSEA = root mean square error of approximation, GFl = goodness
TLI = Tucker-Lewis index.
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_of-fit index, NFI = normed fit
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Table 4
Cronbach's alpha, composite reliability, and average variance extracted (N = 171).
Factor 1 Factor 2 Factor 3 Factor 4
Cronbach's a 0.833 0.799 0.856 0.784
CR 0.885 0919 0.928 0.892
AVE 0.636 0.737 0.650 0.744

CR = construct reliability, AVE = average variance extracted, Factor 1: trusting relation-
ships, Factor 2: balanced responsibility, Factor 3: providing tailored care, Factor 4: trans-
parent and open communication.

Secuitd, batamoad respaisibility indluded a total of four items: verifi-
cation of parents' SHC needs and preferences, explanation of the scope
of school nurses in administering SHC, compromise for each other's re-
quirements, and healthcare decisions through discussion. Compared
with previous studies, negotiations in this study contained a compro-
mise process to determine the parent's role in SHC, and SSFPLC included
behaviors or perceptions to encourage parental participation (Jang et al,,
2021). This dimension was comparable with items in the leveraging the
school and family team dimension in the scope of practice in school
nurses scale, such as “involve student/family in planning for their
needs” on working with others to improve the health needs of students
(White et al., 2021).

The third dimension, providing tailored care, included essential
nursing and professional roles to be played for children with chronic
diseases that are determined by negotiation with parents and
supporting self-care. This dimension aligns with the attributes of part-
nership, including working together to negotiate goals, plans and
boundaries, participation and involvement, and:support and advocacy
(Bidmead et al., 2002). This dimension is similar to the “professional do-
main” in the SSFPLC (Jang et al,, 2021). As some students require contin-
uous glucose monitoring, parents can know the child's status first and
then ask the school nurse to take action. When parents visit the school,
the school nurse's role in students' SHC negotiated. Accordingly, items
related to checking the students' condition at parents' request and pro-
viding student care within the scope discussed with the parents are
unique to this scale, reflecting partnerships in school settings. Based
on this study's EFA, school nurses believe that they should proactively
reinforce self-care, rather than only upon parents' request or through
negotiations. However, when “supporting self-care” and “providing ne-
gotiated care” were combined into one factor, the model was better in
CFA. It is believed that school nurses consider it necessary to work
with parents to support students' self-care. School nurses' role in diabe-
tes care includes being present, maintaining stable blood glucose level
and improving metabolic control, and educating children with T1D
(Stefanowicz & Stefanowicz, 2018).

The fourth dimension is transparent and open communication. Ef-
fective communication among stakeholders is a key issue in SHC for
chronic diseases (Uhm et al., 2020) and an essential attribute of scales
for measuring partnerships. However, several items in this dimension
were excluded owing to their high correlation with other dimensions;
only three items were retained in this study. As effective communica-
tion should entail meeting when necessary, maintaining contact, and

Journal of Pediatric Nursing 72 (20237

an open mind, items related to visits or contact and an open
were included. The communication dimension in most scales for
suring partnerships in pediatric units in hospitals (Choi & Bang,
and long-term facilities (Jang et al., 2021) includes communi
The mother-caregiver partnership scale includes questions on pr
counterparty information and discussing child or patient proble
share information, asking the patient or child, and talking to the s
to seek information in the relational domain (Owen et al., 2000).
aligns with the findings of SHCPS-S in this study but contrasts
the mother-caregiver partnership scale, which contains items rega
praising and advising the connterparty (Owen et al.. 2000). com,
with previous studies on partnership development.

Combining the above, the SHCPS-S appears to be conceptually
propriate, as well as reliable and valid can be used as a tool in interv
tional studies to enhance school healthcare partnerships. It is essents
to improve conditions for SHC to promote strong partnerships. Beca
school nurses' workload and local regulations are still obstacles to th
role (Davis et al.,, 2021), efforts to reduce these obstacles are vital. It
also necessary to develop effective educational content for sch
nurses regarding best school diabetes care (Beak & Kim, 2021 Jand p
vide them with sufficient education.

Practical implications

The SHCPS-S can be used to measure an outcome of school nurse ¢
garding introducing a school health policy and guidelines for childre
with T1D. Future research is needed to see how the perceived partne
ship levels of school nurses relate to the health outcomes of childre
with other chronic diseases. In addition, this scale can be used to asses
whether the degree of partnership differs according to students’ type«
chronic disease and the number of students with T1D assigned to ea¢
school nurse. Finally, a comparative study of the partnership betweg
parents and school nurses will can facilitate understanding of th
obstacles faced by each, which can be used as data for developin
interventions.

Limitations

First, although the sample size was adequate, only school nurst
from specific regions were included. Future research should includ
heterogeneous groups of school nurses. Second, even if the factol
from EFA were tested by CFA, the number of factors derived from EF
differed from the number of factors derived from the concept analysi
therefore, it is necessary to reconfirm the number of factors using EF!

Conclusion

The SHCPS-S was developed to measure school nurse's partnersh
with parents of children with T1D using a scale development proce
and dimensions derived based on the hybrid concept. The facto
were confirmed through EFA and CFA. PAF was performed to minimi

Table 5
Correlations among main variables (N = 171).
Scale Factor 1 Factor 2 Factor 3 Factor 4 FNP SNP Empathy
Scale 1
Factor 1 0.864" 1
Factor 2 0.823" 0.607" 1
Factor 3 0.828" 0.595™" 0.544™ 1
Factor 4 0.777" 06117 0.594™" 0.496" 1
FNP 0.642" 0.514™ 0577"" 0.532" 0.495" 1
SNP 0.630" 0.584" 0415™ 0.575"" 0.480" 0.420™ 1
Empathy 0.376" 0.352"" 0.224" 0.333" 0.326™ 0.331™ 0.285" 1

Factor 1: trusting relationships, Factor 2: balanced responsibility, Factor 3: providing tailored care, Factor 4: transparent and open communication.
** Al P < .001, Scale = school healthcare partnership scale for school nurses, FNP = Family nurse practice, SNP = school nurse professionalism.
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dancy, and Promax oblique rotation was performed in consider-
w of the high correlation between regions.
sur factors were derived from the EFA and verified from the CFA:
ing relationships, balanced responsibility, providing tailored care,
fransparent and open communication. The SHCPS-S is reliable,
anstrating internal consistency and stability. The scale showed cri-
and concurrent validity, with a high correlation with school nurse
=ssionalism, empathy, and family nurse practice.
The findings of this study show that the SHCPS-S is a psychometri-
appropriate scale. It would be useful for measuring school nurses'
=ived collaborative relationships with parents of children with
Nurses can use this scale to measure outcomes regarding introduc-
2 school health policy and guidelines for children with T1D. Addi-
ally, this scale can be used for comparative studies of health
mes of children with other chronic disease, school nurses' work-
and parents' partnerships with school nurse.
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