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Background: Adolescent/young adults (AYAs) with chronic conditions must undergo healthcare transition (HCT)
preparation until their mid-twenties. Valid HCT readiness measures are lacking in China.

Methods: The present study translated, back-translated, and adapted the Self-Management and Transition to
Adulthood with Rx = Treatment (STAR) Questionnaire. We examined the psychometric properties of this
tool in a relatively large in-patient sample of AYAs with various chronic health conditions at a Chinese tertiary
general hospital.

Results: We enrolled 624 AYAs aged 10-25 years (19.66 + 3.64) with various chronic health conditions. The Chi-
nese version of the STAR, Questionnaire demonstrated excellent internal consistency (Cronbach's alpha = 0.83)
and reliability with a two-week test-retest (ICC = 0.88, p <.001). Furthermore, the Chinese version revealed a
three-factor structure (self-management, disease knowledge, and provider communication) consistent with
the revised English version of the STAR, Questionnaire. In terms of discriminant validity, the total score of the
Chinese STAR, Questionnaire showed a significant positive correlation with age but no gender differences
were found. In terms of predictive validity, the Chinese STAR, Questionnaire was significantly correlated with
shorter length of hospitalization and higher frequency of emergency room visit, but the correlations became
insignificant after controlling for age.

Conclusions: The results suggest that the Chinese version of the STAR, Questionnaire is a robust HCT readiness

tool in AYAs with chronic conditions and clinicians may find it useful to develop individualized interventions.

© 2022 Elsevier Inc. Al rights reserved.

Introduction

Health care transition (HCT) is the process of moving adolescents and
young adults (AYAs) with chronic conditions from a pediatric, parent-
supervised child model of care to an independent, patient-centered
adult model of care with or without transferring to a new clinician
(White et al,, 2018). During the process of HCT, AYAs must develop es-
sential knowledge, skills, and behaviors to manage their own chronic
conditions and adjust to the adult model of care (Betz et al., 2014;
Sawin et al,, 2020). To facilitate HCT, in the United States, health care pro-
viders are recommended to evaluate AYAs' transition readiness starting
age 12-14 (White et al., 2018) until their mid-twenties (Zhong et al.,
2018). Existing HCT readiness measures usually assess AYAs' disease
knowledge, disease self-management, medication management, and/or
communication with healthcare provider (Parfeniuk et al., 2020).
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In China, with the growing survival of children and adolescents with
chronic medical conditions to adulthood (Dong et al., 2020), increased
attention has been given to HCT and self-management skills, but relevant
research and clinical practice is still at the preliminary stage. Currently
there are no national guidelines for HCT or relevant interventions
(Huang et al, 2021), and culturally adapted measures of HCT
readiness/self-management skills are lacking. In a recent study, Huang
et al. (2021) translated and validated the TRANSITION-Q (Klassen et al.,
2015) in a sample of pediatric cancer survivors in Chinese children's hos-
pitals, but it is unknown whether that scale is valid among AYAs with
other chronic conditions.

General hospitals are the largest providers of pediatric care in China,
accounting for 95.9% of all pediatric care hospitals (compared to 3.9% for
maternal and child care hospitals and 0.2% for children's hospitals), and
77.2% of all pediatricians work in general hospitals (Zhang et al., 2019).
In China, children's hospitals typically admit children and adolescents
younger than 14 years (Huang et al., 2021; Zhang et al., 2019), while
older AYAs receive healthcare services in general hospitals. But in
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practice, due to the limited availability of children's hospitals and de-
pending on the expertise of clinicians in general hospitals, a number
of pediatric patients below 14 years also receive care from general hos-
pitals. Therefore, a large proportion of Chinese AYAs with chronic health
conditions will have to go through, or continue to go through HCT in
general hospitals. However, to our knowledge, there are no HCT readi-
ness and self-management measures in this setting validated in China.
Meanwhile, Chinese healthcare workers in general hospitals are
overstressed with heavy workloads that are continuing to grow over
the years (Huang et al., 2020; Zhang et al., 2019), calling for the devel-
opment of a convenient self-administered tool to evaluate self-
management skills and HCT readiness.

Considering the unique situation in China, we aimed to develop a
brief, culturally adapted, and generic measure of HCT readiness and
self-management that can be applied to Chinese AYA patients in general
hospitals. For the purpose of this study, we translated, back-translated,
adapted, and validated the Self-Management and Transition to Adult-
hood with Rx = Treatment Questionnaire (STARy;Ferris et al., 2015;
Nazareth et al., 2018).

Methods
Participants

Participants were recruited between April and December 2020, from
the inpatient wards of multiple specialties (e.g., endocrinology, hematol-
ogy, nephrology, neurology, and ophthalmology) in a general hospital
in Southwest China. The eligibility criteria were (a) adolescents and
young adults, operationalized as 10-24 years of age (World Health
Organization, 2022), (b) with at least one chronic health condition, opera-
tionalized as any medical condition that lasts 12 months or longer and re-
quires ongoing medical attention and/or limits one's level of functioning
(Agency for Healthcare Research, 2020), and (c) able to understand the
survey questions, operationalized as no diagnosis of intellectual disability
in the patient's medical record and no self-report of intellectual disability.

Procedures

STARy questionnaire Chinese translation and adaptation

The translation and validation of the STAR, Questionnaire (Ferris
etal, 2015) was authorized by its author, Maria Diaz-Gonzalez de Ferris,
MD, MPH, PhD. The study (including the pilot test and the formal study)
was approved by the Institutional Review Board (IRB) of the hospital
(IRB # 2019-223). The self-administered STAR, Questionnaire
measures self-management and HCT readiness skills in children and
AYAs with various chronic health conditions both in pediatric and
adult-focused settings (Ferris et al., 2015; Nazareth et al., 2018). It was
rated as a well-established measure (Parfeniuk et al., 2020) and has
been used as a gold standard to establish the criterion validity of other
transition readiness measures (Cheak-Zamora et al,, 2021). The original
scale was developed by Ferris et al. (2015) at the University of North
Carolina and included 18 items with six subscales: medication manage-
ment, provider communication, engagement during appointments, dis-
ease knowledge, adult health responsibilities, and resource utilization.

The STAR, Questionnaire was validated among AYAs with chronic
conditions aged 12 to 25 years and showed adequate internal
reliability and test-retest reliability (Ferris et al.,, 2015) as well as con-
current, predictive, and discriminant validity (Cohen et al., 2015). The
scale was later revised by Nazareth et al. (2018), including 13 items
under three subscales: disease knowledge, self-management, and pro-
vider communication. The revised scale was validated among pediatric
patients aged 6 to 18 years and demonstrated good internal consistency
(Nazareth et al., 2018), but the validity was not evaluated. Compared to
the revised STAR, Questionnaire for the pediatric setting (Nazareth
et al,, 2018), the original scale (Ferris et al., 2015) was validated in
older AYAs, more consistent with the ages of AYAs in Chinese general
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hospitals. Additionally, considering the characteristics of Chinese
general hospitals, STAR, Questionnaire for adult-focused settings was
used, instead of the pediatric-focused version. The two versions are
identical except for question 18, which asks “How easy or hard do you
think it will be for you to move from pediatrics to adult-focused care?”
in the pediatric-focused version, and “How easy or hard do you think
it will be for you to find other doctors?” in the adult-focused setting
version (UNC STAR, Program, 2021). Hence, we utilized the
STARy Questionnaire adult-setting version of the original STAR,
Questionnaire (Ferris et al., 2015).

Translation of the STAR, Questionnaire followed the guidelines for
translation, adaptation, and validation of instruments in healthcare
research (Sousa & Rojjanasrirat, 2011). A member of the research
team (native Chinese speaker, bilingual/bicultural, and knowledgeable
about medical terminology and the content area of the construct) and
a chemistry major Chinese international doctoral student in the
United States (native Chinese speaker, bilingual and bicultural, and
not knowledgeable about medical terminology and the content area of
the construct) translated the original STAR Questionnaire into
Chinese. Discrepancies in the two translated versions were discussed
and resolved within the research team. The initial translated version
was back-translated to English by a registered nurse in the United
States (native English speaker, bilingual/bicultural, knowledgeable
about medical terminology and the content area of the construct) and
a psychology major undergraduate student in the United States (native
English speaker, bilingual/bicultural, not knowledgeable about medical
terminology and the content area of the construct). Discrepancies be-
tween the two back-translated versions were discussed and resolved
by the research team. The research team then compared the back-
translated version and the original STARy Questionnaire, consulted
with the forward and backward translators, discussed and resolved
the discrepancies, and developed a pre-final translated version.

The pre-final translated version was pilot-tested among ten patients
with chronic health conditions (e.g., leukemia, lymphoma, systemic
lupus erythematosus, chronic kidney disease), ages 13-23 years (mean
184 + 3.95), and included three females. All patients agreed to participate
in the pilot test and signed the paper consent forms if they were 18 years
or older. For those under 18 years, the patients and their caregiver signed
the paper assent and consent forms, respectively. Each patient was individ-
ually interviewed by a research team member, and was asked to read the
questionnaire and rate on a dichotomous scale (yes/no) whether the in-
structions and the items were clear. If the patient rated “no” for an item,
follow-up question was asked regarding how to change the statement to
make the language clearer. Overall, patients commented that the instruc-
tions and items were clear and easy to understand, and all items met the
requirement of a minimum of 80% inter-rater agreement (Sousa &
Rojjanasrirat, 2011). Hence, no revision was made to the pre-final trans-
lated version, and it was used as the final translated version.

Validation of the Chinese STAR, questionnaire

To validate the Chinese STAR, Questionnaire, the convenience
sampling method was used to recruit participants. A member of the re-
search team reviewed the medical records of hospital patients and iden-
tified eligible participants. Three members of the research team
approached the eligible participants in person and invited them to par-
ticipate in this study. For those who agreed to participate and were
below 18 years, the patients and the caregivers read and signed the
paper assent and consent forms, respectively. The participants then
scanned the QR code with their own cell phones to complete the online
survey through Sojump, an online survey platform commonly used in
China. The online survey included demographic questionnaire (com-
pleted by caregivers) and the Chinese STAR, Questionnaire
(completed by the patients). For those who agreed to participate ané
were above 18 years, the patients read and signed the paper consent
forms, scanned the QR code with their own cell phones, and compl
the Sojump online survey on their own. The research team member
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present to ensure the completion of the survey and assist with technical
1ssues.

Additionally, to examine the test-retest reliability, 116 participants
were randomly selected to complete the Chinese STARy Questionnaire
again via Sojump online survey platform two weeks later. The random
selection was fulfilled through generating 116 numbers using a web-
based random number generator prior to data collection, and those
with study IDs equal to the selected numbers were invited for the retest.

Measures

Demographic/healthcare utilization questionnaire

It included age, gender, education level, main chronic medical
diagnosis, time since diagnosis (measured in days), and healthcare
utilization over the past three months (hospitalizations, days of hospi-
talization, and frequency of emergency room [ER] visits).

Healthcare transition readiness

The Chinese version of the STAR, Questionnaire was used to
measure self-management and HCT readiness. Consistent with the orig-
inal STAR, Questionnaire (Ferris et al., 2015), the initial translated
version has 18 items rated on a 5-point Likert scale (1 = “never”, “noth-
ing”, or “very hard”, 5 = “always", “a lot", or “very easy”). For items re-
lated to medication, an additional “N/A" response is included to capture
situations with no prescribed medicines. A higher total score indicates a
higher level of transition readiness. The complete Chinese version of the

STAR, Questionnaire was included in Appendix A.

Statistical analysis

We used expectation maximization algorithm (Graham et al, 2013)
to impute the missing values caused by the “N/A" responses. The full
sample was randomly divided into two subsamples using SPSS 28, re-
sulting in a subsample of 310 participants (subsample 1 ) and a subsam-
ple of 314 participants (subsample 2). Subsample 1 was used to perform
item analysis and exploratory factor analysis (EFA), and subsample 2
was used to perform confirmatory factor analysis (CFA).

Pearson correlation examined item-total correlation and inter-item
correlation. Items with low item-total correlations (i.e., r < 0.40, sug-
gesting irrelevance; Ware Jr. & Gandek, 1998) or high interitem correla-
tions (i.e., r> 0.80, suggesting redundancy; Rattray & jones, 2007) were
deleted from the scale. Construct validity was examined through ex-
ploratory factor analysis (EFA) and confirmatory factor analysis (CFA).
EFA with principal axis factoring and promax rotation was conducted
to extract the factor structure of the Chinese STAR Questionnaire.
Factors with an eigenvalue >1 were extracted, and items with a factor
loading of 20.40 were considered representative of the corresponding
factor (Backhaus et al., 2006). The following criteria were used in the
CFA to determine absolute and relative model fit: relative Chi-square
(;%/df) < 3, root mean square error of approximation (RMSEA) < 0.08,
standardized root mean square (SRMR) < 0.08, comparative fit index
(CFI) 2095, and Taylor-Lewis index (TLI) 2 0.95 (Schreiber et al,, 2006).

The full sample was used to examine internal consistency, test-retest
reliability, predictive validity, and discriminant validity. Internal consis-
tency was examined using Cronbach’s alpha. Test-retest reliability was
examined using intraclass correlation (ICC) with the two-way mixed
model and the absolute agreement type (Koo & Li, 2016). An ICC esti-
mate value higher than 0.75 indicates good reliability (Koo & Li,
2016). Predictive validity was examined through Pearson correlations
between the revised scale scores and healthcare utilization over the
past three months. Discriminant validity was examined through Pear-
son correlations between the revised scale scores, age, and time since
diagnosis, and independent samples t-test of gender differences in the
revised scale scores. CFA was conducted in SPSS Amos 28, and all the
other analyses were conducted in SPSS 28.
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Finally, the descriptive statistics and measurement errors of the Chi-
nese STAR, Questionnaire were provided. The standard error of
measurement (SEM) for the full scale and the subscales was calculate
by the formula: SEM = SD x V(1 — ICC), where SD was the standard
deviation of the sample at baseline, and ICC was the test-retest reliabil-
ity (Darter et al., 2013). The SEM measures the precision of an assess-
ment, with smaller value indicating greater precision. The smallest
detectable change (SDC) for the full scale and the subscales was calcu-
late by the formula: SDC = SEM x 1.96 x V2 (Darter et al,, 2013). The
SDC estimates the smallest measured change score that is considered
a true change, rather than a result of measurement error.

Regarding sample size, the guideline (Sousa & Rojjanasrirat, 2011) rec-
ommends using at least 10 participants per item of the measure for general
psychometric approaches (item analysis, Pearson'’s correlations, and EFA)
and 300-500 participants for CFA. Therefore, to validate the Chinese ver-
sion of the STAR, Questionnaire, the current study required at least 480
participants, with 180 participants for general psychometric approaches
and EFA, and 300 participants for CFA. With 624 participants, the sample
size of this study was sufficient for scale validation.

Results
Participant characteristics

Atotal of 624 participants completed the Sojump online survey. Par-
ticipant characteristics of the full sample were presented in Table 1.
There were 70 participants (11.2%) with no prescribed medications
and responded “N/A" to the medication questions in the STARy
Questionnaire. These “N/A" responses were treated as missing
data and estimated values were imputed using the expectation
maximization algorithm (Graham et al, 2013).

The full sample was randomly divided into two subsamples for gen-
eral psychometric approach and EFA (subsample 1, n = 310) and CFA
(subsample 2, n = 314), respectively. No significant differences were
found between the two subsamples in terms of age, time since diagno-
sis, sex, and education level. In addition, out of the 116 participants ran-
domly selected for two-week retest, 81 completed the retest survey.

Item analysis

Item-total correlation

Pearson correlation between the item scores and the total score of
the Chinese STAR, Questionnaire was performed in subsample 1. Five
items (items 2, 5, 6, 8, 16) had low item-total correlation (i.e, r <
0.40; Ware Jr. & Gandek, 1998) and were thus deleted from the scale.
The remaining 13 items were renumbered, a new total score was calcu-
lated, and another item-total correlation analysis was performed. Re-
sults were shown in Table 2. The item-total correlation coefficients of
the remaining 13 items were 0.45-0.65.

Interitem correlation

Pearson correlation between the remaining 13 items was performed
in subsample 1. Results were presented in Table 2. None of the interitem
correlations exceeded 0.80, hence no items were deleted. However, the
correlation between items 9 and 10 (i.e., items 13 and 14 in the original
scale) was higher than 0.70, indicating potential redundancy (Rattray &
Jones, 2007) and requiring further attention in the CFA.

Construct validity

Exploratory factor analysis (EFA)

EFA with principal axis factoring and promax rotation was con-
ducted among the remaining 13 items using subsample 1. EFA extracted
three factors (Table 3). After examining the items and comparing them
to the revised STAR, Questionnaire (Nazareth et al,, 2018), the three
factors of the Chinese STAR, Questionnaire were named “self-
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Table 1
Participant Characteristics (n = 624).
N (%) orM
(SD)
Age 19.66 (3.64)
Range: 10-25
Time Since Diagnosis (days) 567.75 (1182.01)
Range: 0-8761
Males 347 (55.6%)
Chronic Medical Conditions
Endocrine and metabolic diseases (e.g., diabetes mellitus, 168 (26.9%)
thyroid cancer, obesity)
Urinary system diseases (e.g, chronic kidney disease, 69 (11.1%)
nephrotic syndrome)
Neurological diseases (e.g, epilepsy, multiple sclerosis) 65 (10.4%)
Hematological diseases (e.g., leukemia, lymphoma) 56 (9.0%)
Ear nose throat diseases (e.g, chronic sinusitis, rhinitis, or 54 (8.7%)
otitis media)
Eye diseases (e.g, uveitis, concomitant exotropia) 45 (7.2%)
Musculoskeletal diseases (e.g., chronic pain, osteogenesis 37 (5.9%)
imperfecta)
Multisystem disease (e.g., systemic lupus erythematosus, 35 (5.6%)
rheumatoid arthritis)
Gastrointestinal diseases (e.g., Crohn's disease, 31(5.0%)
colon/rectum/liver cancer)
Circulatory system diseases (e.g., hypertension, 25(4.0%)
congenital heart disease)
Skin diseases (e.g., psoriasis, vasculitis) 12 (1.9%)
44%)
Education Level
Elementary school 31 (5.0%)
Junior high school 128 (20.5%)
Senior high school 172 (27.6%)
Undergraduate or associate college degree 280 (44.9%)
Graduate degree and above 13 (2.1%)
Health Care Utilization over the Past Three Months
Hospitalization frequency 1.32(0.97)
Range: 0-14
Hospitalization length 942 (14.44)
Range: 0-92
ER visit frequency 0.39 (0.74)
Range: 0-6

management,” “disease knowledge,” and “provider communication.”
Factor 1 Self-Management included five items and explained 12.21% of
the total variance. Factor 2 Disease Knowledge included three items
and explained 7.88% of the total variance. Factor 3 Provider Communica-
tion included five items and explained 30.07% of the total variance. The
three factors together explained 50.16% of the total variance.

Confirmatory factor analysis (CFA)
CFA was conducted using subsample 2. Due to the high correlation
between items 9 and 10 (i.e., items 13 and 14 in the original scale),
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correlation between their error terms was added to the model
(Gunzler & Morris, 2015; see Fig. 1). Regarding model fit indices, rela-
tive Chi-square = 2.43, RMSEA = 0.068 (90% CI = 0.054-0.081),
SRMS = 0.065, CFI = 0.94, TLI = 0.93. Three indices (relative Chi-
square, RMSEA, SRMS) met the criteria, while CFl and TLI were slightly
lower than the cutoff value of 0.95 (Schreiber et al., 2006). Overall, the
three-factor model was an acceptable fit to the data.

Internal consistency

Cronbach's alphas of the full scale and the three subscales were
calculated across the full sample. For the full scale, Cronbach's alpha =
0.83. At a subscale level, Cronbach's alpha was 0.78 for self-management,
0.80 for disease knowledge, 0.82 for provider communication.

Two-week test-retest reliability

ICC between the Chinese STAR, Questionnaire scores at baseline and
two-week retest was calculated in the retest subsample. For the full
scale, ICC = 0.88, p <.001. At a subscale level, ICC was 0.80 for self-
management, 0.78 for disease knowledge, 0.80 for provider communi-
cation. For all subscales, p < .001.

Descriptive statistics and measurement error

The full sample (n = 624) was used to calculate descriptive statistics
and measurement error (i.e., SEM and SDC) of the final version of the
Chinese STAR, Questionnaire. Results were shown in Table 4.

Discriminant validity

Pearson correlation analyses were conducted between the Chinese
STAR Questionnaire scores and age and time since diagnosis. Older age
had a significant correlation with higher Chinese STAR, Questionnaire
total score (r = 031, p < .001) and subscale scores (for self-
management, r = 0.41, p <.001; for disease knowledge, r = 0.11, p <
.01; for provider communication, r = 0.12, p < .01). Time since diagnosis
did not significantly correlate with the total score or subscale score.

Independent samples t-test was conducted to examine gender dif-
ferences in Chinese STAR Questionnaire scores. Results showed that
males and females did not differ in the total score and subscale scores.

Predictive validity

Pearson correlation was used to examine the association of the Chi-
nese STAR, Questionnaire full scale and subscale scores with health care
utilization over the past three months, including frequency
hospitalization, days of hospitalization, and frequency of ER visits.
Higher Chinese STAR, Questionnaire total score was significantly

Table 2

Item-Total Correlations and Interitem Correlations Chinese STAR, Questionnaire.

Item  Original item#  Total score 1 2 3 4 5 6 g 8 9 10 11

1 1 045"

2 3 065" 047"

3 4 0.64™" 021" 049™

4 7 056" 024" 048" 048"

5 9 062" 037" 053" 031" 046™

6 10 054" 0.13" 025" 024™ 025" 026"

7 11 059" 018" 031" 023" 031" 033" 069"

8 12 055™ 0.08 030" 031" 024™ 023" 053" 054"

9 13 059" 0.15™ 022" 022" 010 027" 024 024" 022"

10 14 064" 015" 021" 021" 016"  034™ 022" 025" 031" 074

1 15 0.59™" 016" 018" 033" 010 0.14" 022" 021" 021" 042" 047

12 17 051" 011" 0.14" 027" 008 0.15™ 006 0.14 0.07 032" 039" 047"
13 18 058" 0.10 016" 025" 008 0.14 0.14 019" 020" 044" 050" 060" 081

'p <.05,"p <.01,***p < .001 (two-tailed).
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Table 3
Factor Loadings of the Chinese STAR, Questionnaire.
Item and description Original item # Factor 1 Factor 2 Factor 3
Self-management Disease knowledge Provider communication
1 - Try to understand what doctor tells you 1 0.53 -0.10 0.03
2 - Ask doctors or nurse questions about illness or medical care 3 0.86 —0.04 —-0.04
3 - Made your own appointments 4 0.51 0.03 0.16
4 - Use the internet, books, etc. to find out more about your illness 7 0.64 0.08 -0.10
5 - Work with doctor to take care of new health problems 9 0.63 0.05 0.03
6 - Knowledge about your illness 10 -0.07 0.88 —0.04
7 - Knowledge about taking care of your illness 1 0.03 0.81 —-0.01
8 - Knowledge about the consequences of not taking meds 12 0.04 0.62 0.06
9 - Talk to your doctor 13 0.02 0.10 0.62
10 - Make a plan with doctor to care for your health 14 0.03 0.10 0.69
11 - See doctor by yourself 15 —-0.01 0.03 0.70
12 - Take care of yourself 17 0.04 -0.14 0.67
13 - Find other doctors 18 -0.07 -0.05 0.83

Note. Items falling under the corresponding factor were bolded. The complete Chinese STAR, questionnaire is provided in Appendix A.
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Fig. 1. Factor Structure of the Chinese STARx Questionnaire.
Note. SM = self-management, DK = disease knowledge, PC = provider communication.

correlated with shorter length of hospitalization (r = —0.12, p <.01)
and higher frequency of ER visits (r = 0.08, p < .05). Higher self-
management subscale score was significantly correlated with higher
frequency of ER visits (r = 0.13, p <.001). Higher provider communica-
tion subscale score was significantly associated with lower frequency
(r=—0.11, p < .01) and shorter length of hospitalization (r = —0.15,
p < .01). However, after controlling for age, the partial correlations be-
tween the Chinese STAR, Questionnaire and health care utilization
were no longer statistically significant. Subsequent Pearson correlation
analysis showed that older age was significantly correlated to higher
frequency of ER visits (r = 0.14, p <.001).

Table 4

Descriptive Statistics and Measurement Error of the Chinese STAR,.
Subscales/Full Scale M (SD) SEM SDC
Self-management subscale 19.26 (4.44) 1.99 5.50
Disease knowledge subscale 11.14 (2.59) 121 337
Provider communication subscale 19.29 (4.03) 1.80 5.00
Full Scale 49,69 (8.32) 2.88 7.99

Note. SEM = standard error of measurement, SDC = smallest detectable change.

Discussion

The current study translated, back-translated and adapted the STAR,
in Chinese Questionnaire, examining its psychometric properties in a
relatively large sample of Chinese AYAs with different chronic health
conditions. To our knowledge, this is the first authorized study to
translate, adapt, and validate the STAR, in a general hospital setting in
China. Overall, the Chinese STAR, demonstrated excellent internal
consistency and two-week test-retest reliability, as well as good con-
struct and discriminant validity. While this paper focuses on the re-
search validity of this instrument, there are clinically relevant items
that did not perform as well, but represent important HCT skills in med-
ication adherence and medication self-management. The deleted items
are included in Appendix A to assist with clinical decision making (UNC
STAR, Program, 2021) particularly when assessing transition readiness
in patients who are taking medications for their chronic health condi-
tions, and for researchers to further improve the Chinese STARy
Questionnaire.

The Chinese STAR, Questionnaire revealed a three-factor structure,
which was inconsistent with the original STAR, Questionnaire (Ferris
et al,, 2015), but consistent with its revised version (Nazareth et al.,
2018). Both scales yielded three factors, namely self-management, dis-
ease knowledge, and provider communication. However, there were
discrepancies in the content of the self-management subscale, with
only one item (try to understand doctor's words) mutually included in
both scales. The revised STAR, Questionnaire (Nazareth et al., 2018)
self-management subscale stressed more on medication management
(e.g., forget to take medications [reverse scored], take medications as
supposed to), while in the Chinese STARy Questionnaire, the self-
management subscale focused more on skills to manage health issues
in general (e.g., ask doctors or nurse questions about illness or
healthcare, and make their own appointments). The discrepancies
may be attributed to differences in study sample and study context. In
the study by Nazareth et al. (2018), the participants were younger chil-
dren who were mainly diagnosed with six types of chronic diseases
(e.g., kidney disease, inflammatory bowel disease, diabetes) and were
taking at least one medication. In contrast, 11.2% of our participants
were not taking medications and had more diverse diagnoses. With
the inclusion of a wider age range and a greater span of chronic diseases,
the Chinese STAR, Questionnaire may better meet the needs of
clinicians for a generic self-management and HCT readiness measure
in general hospital settings. Furthermore, the Chinese STAR,
Questionnaire placed less emphasis on medication management and
may better accommodate for Chinese AYAs with chronic conditions
who are not prescribed with medications.

The validity of the Chinese STAR Questionnaire was further
supported by its significant correlation with age. Consistent with the
prior findings in the United States (Cohen et al,, 2015; Nazareth et al,,
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2018) and Mexico (Cantd-Quintanilla et al., 2015), age was positively
associated with the Chinese STAR, Questionnaire, indicating that older
AYAs tend to have greater transition readiness. In terms of predictive
validity, the Chinese STARy Questionnaire and its subscales were
significantly correlated with health care utilization, but the
relationships were no longer significant after controlling for age. The
findings were consistent with those in the original STARy
Questionnaire validation study (Cohen et al,, 2015), but studies in
western culture have generally shown mixed results in the
relationship between HCT readiness and health care utilization
(Fenton et al,, 2015; Traino et al., 2021). It is important to further inves-
tigate and clarify their relationship in future studies.

A finding of particular interest was the significantly positive correla-
tion between STAR, Questionnaire score and frequency of ER visits,
while the correlation was no longer significant after controlling for age.
We hypothesize that the correlation between STAR, Questionnaire and
health care utilization might be a spurious correlation, where both
variables were related to age, causing a “false” correlation between the
two variables. Although such studies have not been conducted in
China, studies in the United States have supported the positive correla-
tions between age and transition readiness (Ferris et al., 2015) as well
as age and emergency room visit among AYAs (Holland et al,, 2022).

Several findings from this study suggest the need to further revise
the Chinese STAR, Questionnaire and improve its utility in the Chinese
cultural context. First, the EFA identified three factors that jointly ex-
plained 50.16% of the total variance. The total variance explained by
these factors met the minimal criterium of 50% but was still lower
than the ideal range of 75%-90% (Beavers et al., 2013), which suggests
that the items are not sufficient enough to explain the model. More ef-
forts are needed to expand the three subscales and to explore new fac-
tors of HCT readiness in Chinese culture. For instance, family plays an
important role in chronic illness management in China. Family (rather
than individual) is seen as the basic unit of society, and family members
are morally obligated to care for each other, especially children and
those who are ill (Cheung et al., 2005). Often times the family (rather
than AYAs themselves) jointly works with the doctor to manage AYAs'
chronic illness and develop health care plans. Therefore, we propose
that adding items related to AYA's collaboration with parents/caregivers
(rather than relying on parents/caregiver) in their own chronic condi-
tion management might be a unique component of HCT readiness in
the Chinese cultural context.

Second, the provider communication subscale includes an item about
taking care of themselves (item 12), which seems more relevant for self-
management. However, interitem correlation, EFA, and CFA consistently
showed a stronger relationship between this item and the other four
items in the corresponding subscale. These items shared commonality in
how the question was worded (i.e., “how easy or hard is it to/do you
think...?"). These questions might be assessing the respondent’s self-
efficacy instead, which refers to an individual's belief in their capacity to
successfully perform a behavior (Bandura, 1977). Previous literature has
found a significant positive association between HCT readiness and self-
efficacy for chronic illness management in children and adolescents with
chronic conditions in the United States (Cohen et al., 2015), as well as
HCT readiness and general self-efficacy in Chinese adolescent cancer survi-
vors (Huang et al,, 2021). Future research should investigate the strength
of relationship between self-efficacy and the Chinese STARy
Questionnaire, particularly the provider communication subscale, to
examine the overlap between the constructs.

Practice implications

To our knowledge, the Chinese STAR, Questionnaire adapted and
validated in this study was the first health care transition readiness
assessment tool for generic use among adolescents and young adults
with a large variety of chronic medical conditions in Chinese general
hospital setting, which accounts for 95.9% of all pediatric care
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hospitals (Zhang et al., 2019) and serves relatively older adolescents
and young adults who are approaching or going through health care
transition (White et al., 2018; Zhong et al., 2018). Given the lack of
national guidelines for health care transition in China (Huang et al,,
2021), the Chinese STAR, Questionnaire can be used as a program
evaluation outcome measure to inform the development of effective
and evidence-based health care transition programs or interventions.

In clinical practice, the Chinese STARy Questionnaire can serve as a
convenient assessment tool for transition readiness. It is self-
administered by the patient and can be completed within 3-5 min. Cli-
nicians can utilize the Chinese STARy Questionnaire to quickly assess
patients' transition readiness, which can be used to aid the
development of targeted health care transition interventions.
Furthermore, through routine administration of the Chinese STARy
Questionnaire, clinicians can monitor patients' changes in transition
readiness and modify the health care transition intervention to
maximize transition outcomes.

Limitations

The current study had several limitations. First, the external validity
of the study might be limited by its sample (AYA inpatients in a general
hospital in Southwest China) and sampling method (convenience sam-
pling). Researchers should be cautious when generalizing the findings
to patients with different demographic characteristics. Second, predic-
tive validity was established using a cross-sectional design, so the re-
sults might be biased. Longitudinal studies are needed to further
explore the predictive validity of the Chinese STAR, Questionnaire.
Third, concurrent validity was not examined, due to a lack of validated
HCT readiness measures in China during the time of data collection.

Conclusion

In this study, the Chinese STAR, Questionnaire showed excellent
internal consistency and two-week test-retest reliability, as well as good
construct and discriminant validity. It is a psychometrically valid tool to as-
sess self-management skills and HCT readiness in AYAs with chronic con-
ditions who are receiving medical care in Chinese general hospitals.
Investigators may utilize the Chinese STAR, Questionnaire to advance
the research in HCT readiness. Clinicians may utilize the Chinese STAR,
Questionnaire to evaluate AYA's HCT readiness and inform the develop-
ment of individualized readiness programs and interventions.
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Appendix A. Chinese version of the STAR, questionnaire

SR RBESEL £ ANGIRR, BE THEME. EREAEZD

L EIMAA....
STARy 1 2 3 4 5
[8 RS AT JLEAR Ao LFER BR
1. R ERHEEREL HIRIFIE? 1
How often did you make an effort to understand what your
doctor told you?
2. (RREEIE L /APHIAEIEC RS, HSUETT? 3
How often did you ask your doctor or nurse questions about
your illness, medicines or medical care?
3. fFRTECHUES? 4
How often did you make your own appointments?
4 RRSEURE, BAREMERRTRESHRIMERNELR? 7
How often did you use the internet, books or other guides
to find out more about your illness?
5. R SOIREIE £ —EAB AT HIRAS TR R iCIE? 9
How often did you work with your doctor to take care of new
health problems that came up?
BoBAHRRTACHER, BETHIEA. BEYEMEZA
STARy 1 2 3 4 5
, [ 425 —SUATHE TRETS TH-s TR-Z THES
6. RAIECHRR THSS? 10
How much do you know about your illness?
7. FHECHERNFRRIERINTRSS? 1

How much do you know about taking care of your illness?

1 2 3 4 5 6
—SATE THEETS THE-2 ThR-% THRES RINFEEES/FEs
8. tRMEC T/ AR RTESH? 12
How much do you know about what will happen if you do not
take your medicines?

B HARECECHNR, BETHIRE. ERHENEZT.

STARy 1 2 3 4 5
[R5 R R TR HEEH FEEH
Bn
9. 1REASIREEEIRBERES? 13
How easy or hard is it to talk to your doctor?
10, fREEBSIRAIE S —EHE RISRUROT IEMES? 14
How easy or hard is it to make a plan with your doctor to care
for your health?
11, fRESIREERIREE £ RIED? 15
How easy or hard is it to see your doctor by yourself?
12. tr3aCRImECEER? 17
How easy or hard is it to take care of yourself?
13. (RS EE BREED? 18
How easy or hard do you think it will be for you to find
other doctors?
Three subscales:
1. Self-management (E#&&1): sum items 1, 2,.3,4.5
2. Disease knowledge (F/#501R): sum items 6,7, 8
3. Provider communication (&Ei45@): sum items 9, 10,11, 12,13
Deleted items:
¥ ERES L A3 RIS, EIE THIRAE. ZERHNEZA.
EEEIT AR
STAR, 1 2 3 4 5 6
[flS MR JVEAF B JUFER ¥R RINTEAEs/ e
14, fFRTICHECIEH/FA? 2
How often did you take your medicines on your own?
15. (RRSEE R MARBIIREE/FS? 5

How often did you need someone to remind you to take your medicines?

(continued on next page)
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STAR, 1 2 ) 4 5 6
[elBS AR JLENE  ABY LFER ER BRIV ELA/ A
16. (RRTRAE - BhAMENSRREBEC EEEH/MAA? 6
How often did you use things like pillboxes, schedules, or alarm clocks to help you
take your medicines when you were supposed to?
17. (RRESICIELA/REA? 8
How often did you forget to take your medicines?
FHA BT ECHEIR, RIS THIEE. EERENEZT.
STAR, 1 2 3 4 5 6
S EEEE HSRE TRNOTRER HS5H SER RMETEH/MG

18, IRF1SHRERE £ AR 0E 25/ A EMED?
How easy or hard is it to take your medicines like you are supposed to?
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