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Abstract

AIM—To design and evaluate psychometrics of adolescent self-report and parent proxy-report 

questionnaires assessing readiness for independent self-care in adolescents with type 1 diabetes 

(RISQ-T and RISQ-P).

METHODS—178 adolescents with type 1 diabetes (ages 13–17 years) and their parents 

completed the 20-item RISQ-T and 15-item RISQ-P, along with diabetes-specific measures of 

parent involvement, self-efficacy, burden, and treatment adherence. Evaluation of psychometric 

properties included calculation of internal consistency, adolescent and parent agreement, test-retest 

reliability, concurrent and predictive validity.

RESULTS—The RISQ-T (α=.78) and RISQ-P (α=.77) demonstrated sound internal consistency. 

Higher RISQ-T and RISQ-P scores (indicating more adolescent readiness for independent self-

care) showed significant associations with less parent involvement in diabetes care (adolescent r=
−.34; parent r=−.47; p<.0001), greater adolescent diabetes self-efficacy (adolescent r=.32; parent 

r=.54; p<.0001), less parent-endorsed diabetes-related burden (parent r=−.30; p<.0001), and 

greater treatment adherence (adolescent r=.26, p=.0004; parent r=.31, p<.0001). Adolescent and 
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parent scores were significantly correlated (r=.35; p<.0001); test-retest reliability was reasonable 

(ICC RISQ-T r=.66; RISQ-P r=.71). Higher baseline RISQ-P scores significantly predicted 

reduced family involvement after six months (β=−.14, p=.02).

CONCLUSIONS—RISQ-T and RISQ-P demonstrate sound psychometric properties. Surveys 

may help inform diabetes teams of the level of support needed to facilitate shift to independent 

self-management.
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1. Introduction

Adolescence is a critical developmental stage for adolescents with type 1 diabetes. Declining 

treatment adherence and deteriorating glycemic control, resulting in short- and long-term 

health complications, are common in adolescence [1]. Only 17% of youth achieve the 

American Diabetes Association (ADA) HbA1c goal of <7.5% (58 mmol/mol) [2]. 

Regardless of glycemic control, adolescents’ maturity and neurocognitive functioning 

naturally advance [3, 4] and they begin to seek and assume increasing independence in 

multiple areas of life [5] during this developmental period.

These normative changes take place alongside physical and psychosocial developmental 

challenges and culminate in the planned, purposeful transfer of young adults from child-

centered to adult-oriented health care systems [6]. Multiple expert consensus statements 

highlight the importance of timely transitions from pediatric to adult care environments [7, 

8]. Transition research tends to focus on readiness for transition in adolescents, as well as 

biomedical (e.g., glycemic control), behavioral (e.g., self-management), and psychosocial 

(e.g., quality of life) outcomes using a variety of measures [9, 10]. Existing generic (e.g., 

Transition Readiness Assessment Questionnaire [TRAQ]) and diabetes-specific (Readiness 

for Emerging Adults with Diabetes Diagnosed in Youth [READDY]) self-report measures 

are available to assess transition readiness in adolescents and young adults [10–12].

The transfer from pediatric to adult health care is preceded by the important shift from 

parent-driven care to adolescent-driven self-care [13–15]. Prior to the actual transfer to adult 

health care delivery, adolescents must acquire greater knowledge and skills for diabetes self-

care, and the ability to perform diabetes self-care tasks independently. Adolescents must 

gain the understanding and ability to effectively perform the behavioral and cognitive tasks 

necessary to assume their own diabetes care responsibilities in daily life. For example, 

adolescents must learn how to independently determine insulin dose based on diet, exercise, 

and intercurrent illness. Acquisition of these skills needs to be aligned with the person’s 

goals and needs [16], and with awareness of the importance of self-care for health. Previous 

studies have shown that perceived importance is predictive of health behaviors such as 

healthy eating [17] and medication adherence [18].

The shift from parent-driven care to adolescent-driven self-care [13–15] is a precursor to the 

transfer from pediatric to adult health care, and can be considered one of the first of many 
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developmental shifts that a person with type 1 diabetes will make throughout their lifetime. 

We can theorize that if this shift is managed well, it may have positive implications for 

future care transitions. However, there is need for a dedicated, brief measure to assess 

readiness for independent diabetes self-care targeting adolescents and their parents. To that 

end, we introduce the psychometric properties of the newly developed Readiness for 

Independent Self-Care Questionnaire Adolescent (RISQ-T) and Parent (RISQ-P) versions, 

assessing adolescent and parent perceptions of readiness for independent self-care by 

adolescents with type 1 diabetes.

2. Subjects, Materials and Methods

2.1. Participants and Procedure

Adolescents were recruited using the following eligibility criteria: 13 to 17 years old, type 1 

diabetes for at least six months, daily insulin dose ≥0.5 U/kg/day, and fluency in English. 

Exclusion criteria included significant developmental or cognitive disorder, diagnosed major 

psychiatric disorder, or other severe psychosocial, medical, or family issues assessed by the 

health care team. After study protocol approval by the Institutional Review Board, 178 

adolescents and their parents participated, and provided written informed assent and consent.

2.2. Data Collection and Measures

Data were collected through joint adolescent-parent interview, medical record review, and 

glucose meter/pump downloads. HbA1c assay was performed as part of routine clinical care 

(Roche Cobas Integra, reference range 4.0–6.0%). Parents provided demographic data. 

Adolescents and parents completed the following surveys on tablet computers using 

REDCap software [22].

2.2.1. Readiness for Independent Self-Care—The development of the RISQ-T and 

RISQ-P was driven by research in the domains of adolescent development, type 1 diabetes 

self-care needs, and transition readiness. A multidisciplinary team of diabetes healthcare 

professionals developed the measure, informed by the TRAQ [23], to create diabetes-

specific items for the RISQ. Three domains are assessed: 1) Knowledge (8 items reflecting 

knowledge required to engage in effective self-care, e.g., “I know how to determine my 
insulin dose based on my blood sugar”), 2) Behavior (15 items reflecting frequency of 

independent self-management behaviors, e.g., “I adjust my insulin and/or food intake for 
exercise”), and 3) Perceived Importance (5 items reflecting adolescents’ perceptions of the 

importance of these behaviors, e.g., “To take care of my diabetes on my own, it is important 
for me to know/learn how to interpret blood sugar information”). Cognitive debriefing for 

the questionnaire was conducted with a small number of patients.

In the RISQ-T, adolescents report their own perceptions of readiness for independent 

diabetes self-care. In the parallel RISQ-P, parents report on their perceptions of adolescents’ 

readiness for independent self-care using only the Knowledge and Behavior scales; the 

Perceived Importance scale is omitted, as this scale targets adolescents’ perspectives 

specifically. Response options for the Knowledge domain are “No”/“Yes” (scored 0/4). 

Response options for the Behavior and Perceived Importance domains are on 5 point Likert 
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scales: 0=“Never” to 4=“Always”, and 0=“Not important” to 4=“Very important”, 

respectively. Responses are meaned and scaled, resulting in total scores ranging from 0–100, 

with higher scores indicating greater perceived readiness. Questionnaire completion takes 

approximately 5 minutes.

2.2.2. Parent involvement in diabetes management—The previously validated 

Diabetes Family Responsibility Questionnaire (DFRQ) [24] assesses youth and parent 

perceptions of how diabetes management responsibilities are shared. In both versions of the 

measure, 17 management tasks are scored on a 3-point Likert scale (1=“adolescent taking or 

initiating responsibility for this task almost all the time” to 3=“parent taking or initiating 

responsibility for this task almost all of the time”). Total scores are standardized from 0 

(complete adolescent responsibility) to 100 (complete parent responsibility).

2.2.3. Diabetes-specific self-efficacy—The previously validated Diabetes 

Management Self-Efficacy Survey (DMSE) [25] assesses confidence in youth’s ability to 

manage diabetes by both youth and parent-proxy report. Each version of the DMSE contains 

16 items with response options on a 5-point Likert scale (0=“Disagree a lot” to 4=“Agree a 

lot”). Total scores range from 0–100; higher scores indicate greater adolescent self-efficacy.

2.2.4. Diabetes-related burden—The previously validated Problem Areas in Diabetes 

- Pediatric (PAID-Peds) [26] and Parent (PAID-PR) versions [27] assess perceived diabetes-

related burden and emotional functioning in youth and parents, respectively. The PAID-Peds 

and PAID-PR consist of 20 and 18 items, respectively, with response options on a 5-point 

Likert scale (0=“agree” to 4=“disagree”). Total scores range from 0–100; higher total scores 

indicate greater perceived burden of diabetes.

2.2.5. Treatment adherence—The previously validated Diabetes Management 

Questionnaire (DMQ) [28] assesses adherence to diabetes management tasks over the last 

month (insulin management, physical activity, diet, and glucose monitoring) by both youth 

and parent report. Each version of the measure consists of 20 items with response options on 

a 5-point Likert scale (0=“Almost never” to 4=“Almost always”). Total scores range from 0–

100, with higher scores indicating greater adherence.

2.3. Statistical Analyses

Data were analyzed using SAS v.9.4 (SAS Institute, Cary, NC). Descriptive statistics are 

presented as M±SD for continuous data and as percentages for categorical data. To examine 

the psychometric properties of the RISQ-T and RISQ-P, bivariate correlations and paired t-

tests were performed. Cronbach’s α and item-to-total correlations (using standardized 

values) were calculated to assess internal consistency. Concurrent validity was assessed 

through associations with adolescent and parent scores on the Diabetes Family 

Responsibility Questionnaire (DFRQ), Diabetes Management Self-Efficacy Questionnaire 

(DMSE), Problem Areas in Diabetes–Pediatric (PAID-Peds) and –Parent (PAID-PR) 

surveys, and the Diabetes Management Questionnaire (DMQ). Adolescents and parents also 

completed the RISQ-T and RISQ-P again after 6 months, and test-retest reliability was 

assessed by calculating the intraclass coefficient (ICC) estimates. To assess predictive 
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validity, multivariate regression models controlling for age, sex, and baseline HbA1c 

calculated associations between baseline RISQ-T and RISQ-P with changes in adolescent- 

and parent-reported family involvement, adolescent self-management, and adolescent 

glycemic control at 6 months.

3. Results

3.1. Participants’ characteristics

Table 1 presents demographic and diabetes-related characteristics. About half of adolescents 

(48%) were female and 88% were non-Hispanic white. Participants had a mean age of 

14.9±1.3 years and diabetes duration of 7.4±3.7 years. Mean frequency of blood glucose 

monitoring was 4.9±2.0 times daily, the majority of adolescents (67%) received insulin 

pump therapy, and 15% of adolescents used continuous glucose monitoring (CGM). Mean 

HbA1c of the sample was 8.5±1.0% (69±11 mmol/mol).

3.2. RISQ-T and RISQ-P scores

Individual items on the RISQ-T (originally 28 items) and RISQ-P (originally 23 items) were 

first assessed for variability and item-to-total correlations to determine unique contributions 

of each item to the measure. Questions were removed from the RISQ-T, and RISQ-P if they 

showed little variability or an item-to-total correlation under 0.2. Parallel questions were 

then removed from the RISQ-P and RISQ-T, respectively. The final version of the RISQ-T 

included 20 items, and the final version of the RISQ-P included 15 items. Psychometrics of 

the final versions are described below.

Distribution of the RISQ-T and RISQ-P scores are shown in Figure 1. Mean was 69.3±11.7 

and 58.7±13.6 for RISQ-T and RISQ-P scores respectively. RISQ-T and RISQ-P were 

significantly correlated (r = .35, p<.0001) although adolescents reported significantly greater 

readiness for independent self-care than parents (t(177)=9.83, p<.0001). Both measures were 

significantly positively correlated with adolescent age (RISQ-T r=.21, p=.006 and RISQ-P 

r=.36, p<.0001). There were no significant differences in RISQ-T or RISQ-P scores between 

sexes or by insulin regimen. Neither survey was associated with diabetes duration and 

HbA1c.

3.3. Internal consistency of RISQ-T and RISQ-P

For both RISQ-T and RISQ-P, internal consistency (Cronbach α) was good: RISQ-T α=.78; 

RISQ-P α=.77. The domains revealed moderate levels of internal consistency: Knowledge, 

α RISQ-T=.51; α RISQ-P=.61; Behavior, α RISQ-T=.62; α RISQ-P=.71; and adolescent’s 

Perceived Importance α RISQ-T=.81. Item-to-total correlations ranged from 0.19 to 0.55, 

with 75% of items on the RISQ-T and 87% of items on the RISQ-P>0.25.

3.4. Concurrent validity

Associations between RISQ-T and RISQ-P total and domain scores with psychosocial 

surveys appear inTable 2a and Table 2b, respectively. Higher total scores on both measures 

were correlated with greater adolescent- and parent reported diabetes-related self-efficacy 

(RISQ-T r =.32; RISQ-P r= .54, both p<.0001), more treatment adherence (RISQ-T r=.26, 
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p=.0004; RISQ-P r=.31, p<.0001), and less parental involvement (RISQ-T r= −.34; RISQ-P 

r=−.47, both p<.0001). No association was found between RISQ-T and adolescent-reported 

diabetes-related burden, while higher scores on the RISQ-P were associated with less parent-

reported diabetes-related burden (r=−.30, p<.0001).

Similar to correlations with total scores, domain scores also showed significant associations 

with psychosocial measures. The Knowledge domain of both the RISQ-T and RISQ-P were 

positively correlated with adolescent- and parent-reported diabetes-related self-efficacy 

(RISQ-T Knowledge r=.28, p=.0002; RISQ-P Knowledge r=.35, p<.0001). Only the RISQ-P 

Knowledge domain was positively related to treatment adherence (RISQ-P r=.21, p=.006). 

The Behavior domain on both measures was also positively correlated with adolescent- and 

parent-reported self-efficacy (RISQ-T Behavior r=.30 p<.0001; RISQ-P Behavior r=.56, 

p<.0001). Behavior domain scores on both measures were also positively correlated with 

adolescent- and parent-reported treatment adherence (RISQ-T r=.26, p=.0006; RISQ-P 

r=.31, p<.0001). The Importance domain of the RISQ-T was positively related to adolescent-

reported treatment adherence (RISQ-T r=.19, p=.01) but not self-efficacy.

3.5. Test-retest reliability

The intraclass correlation coefficients (ICC) between RISQ scores, after six months, were 

acceptable for RISQ-T (r=.66) and RISQ-P (r=.71).

3.6. Predictive validity

Associations between the RISQ-T and RISQ-P with changes in family involvement, 

adolescent adherence, and glycemic control were assessed at 6 months. In a statistically 

significant model (controlling for age, sex, baseline HbA1c, and baseline adolescent report 

of family involvement; R2=0.22, p<.0001), RISQ-T baseline scores did not predict 

adolescent-reported change in parent involvement. In contrast, parallel analyses with parent 

reports (R2=0.17, p<.0001) revealed that baseline RISQ-P scores predicted significant 

reduction in parent involvement (β=−.14, p=.02). RISQ-T and RISQ-P baseline scores did 

not predict adolescent- or parent-reported changes in adolescent adherence or adolescent 

HbA1c.

4. Discussion

Readiness for independent self-care is a first step in the shift of responsibility for diabetes 

management from parents to adolescents, and can be considered as a precursor to transfer 

from pediatric to adult healthcare. With the RISQ-T and the RISQ-P, we introduce an 

adolescent- and parent-version of a novel, brief questionnaire to assess adolescent readiness 

for independent self-care during adolescence prior to transfer to adult health care. The 

current validation study indicated that the 20-item RISQ-T and 15-item RISQ-P are valid 

and reliable novel measures of adolescent readiness for independent self-care. Other 

measures, such as the generic TRAQ and the diabetes-specific READDY, used with 

adolescents and young adults, have focused on readiness for transfer from pediatric to adult 

health care [12, 23]. The RISQ surveys may be considered precursors to that, as they 

emphasize readiness for independent self-care in adolescents as a first step to autonomous 
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diabetes management prior to transfer to adult healthcare. These novel surveys offer 

opportunities to help screen for ‘yellow flags’[30] in routine clinical care by identifying gaps 

in adolescent knowledge of basic diabetes care, the frequency and ability to engage in self-

management behaviors, and adolescent perceptions of the importance of independent 

diabetes self-care. Further, they may assess the impact of transition-focused interventions, 

and may be optimally suited to be used in the patient-centered approach of shared-decision 

making [31] with adolescents and parents (e.g., when deciding on which self-management 

behaviors to focus in an adolescent’s trajectory towards more independence).

Our study indicated that adolescents perceived themselves as more ready to engage in 

independent self-care than their parents perceived them to be. This finding points to the 

importance of assessing both adolescent and parent reports of adolescent readiness for 

independent self-care, as adolescent emotional and cognitive maturity [32] may not always 

allow the best estimation of their own knowledge and behaviors. Despite these differences, 

the RISQ-T and RISQ-P were significantly correlated, supporting the valid performance of 

the surveys. Further, both RISQ-T and RISQ-P showed adequate internal consistency and 

test-retest reliability.

Adolescent readiness for independent self-care was associated with higher levels of 

adolescent self-efficacy and treatment adherence by both adolescent- and parent-reports. 

This suggests that greater perceived readiness to independently manage diabetes is 

associated with greater confidence in adolescents’ abilities and may manifest as greater 

treatment adherence. Future interventions focused on improving adolescents’ confidence in 

their abilities to independently manage diabetes may be beneficial to enhance adolescent 

readiness. Further, readiness for independent self-care was associated with lower parent 

involvement in diabetes care. This natural shift in responsibility from parent to adolescent 

may have a bidirectional relationship with perceived readiness, as readiness may be 

enhanced by less involvement, and less involvement may increase readiness. Additionally, 

the finding that more parent-perceived readiness for adolescent independent self-care was 

associated with less parental burden suggests that parents may feel relief when they believe 

their adolescents are capable of performing diabetes self-care on their own. No associations 

of the RISQ-T or RISQ-P were found with glycemic control, a finding that deserves further 

investigation, as it could point to a disconnect between perceptions of readiness for 

independent self-care and self-care behaviors that would lead to better glycemic control.

Lastly, analysis of predictive validity demonstrated significant associations between higher 

baseline RISQ-P scores and decreases in parent-reported family involvement after six 

months. This finding warrants clinical attention and further research, as less parental 

involvement in diabetes care over time may be an explanatory factor for the finding that 

more readiness for independent self-care is not related to better treatment adherence nor 

improved glycemic control. Clinical interventions that focus on structured and timely shifts 

of responsibility for diabetes care from parents to youth in order to enhance adherence and 

glycemic control while maintaining parental guidance and support, may be beneficial.

The present study has certain limitations. First, generalizability of our findings may be 

hampered by the relatively homogeneous nature of our sample of predominantly Caucasian 
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adolescents from two-parent families with higher socioeconomic status. Generalizability 

may also be limited by the relatively higher than usual rates of blood glucose monitoring and 

pump use and the lower average HbA1c of our sample compared to other clinic-based 

samples of youth with type 1 diabetes[2]. Future studies utilizing the RISQ-T and RISQ-P 

may benefit from replication in a more diverse sample reflective of national demographics 

and outcomes for adolescents with type 1 diabetes. Second, due to the study design, test-

retest reliability was calculated at a six-month interval. As changes in adolescent readiness 

for independent self-care could be partially accounted for by developmental maturation and 

growth, future studies could benefit from assessing test-retest reliability at a shorter time 

interval.

Despite these limitations, the current study may have important clinical implications. 

Adolescent readiness for independent self-care is likely an evolving process that involves a 

timely, yet sequenced, transfer of responsibilities for diabetes self-care tasks from parents to 

adolescents. Assessing adolescent readiness for independent self-care with validated 

adolescent self- and parent proxy-reported questionnaires may help identify at-risk 

adolescents as well as improve self-care for adolescents with type 1 diabetes during the 

transition period. The RISQ questionnaires may inform adolescents, families, and providers 

of adolescents’ progress toward more autonomous management and indicate those in need of 

greater support.

In conclusion, RISQ-T and RISQ-P appear to be reliable and valid measures of adolescent 

readiness for independent self-care, with strong applicability to clinical settings, and future 

research focusing on the highly relevant process of transition and transfer from pediatric to 

adult health care settings.
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Figure 1. 
Distribution of RISQ-T and RISQ-P scores
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Table 1 –

Participant Characteristics (N=178)

Mean ± SD or %

Age (years) 14.9±1.3

Sex (% female) 48

Race/ethnicity (% non-Hispanic white) 88

Parent education (% with college degree) 72

Regimen (% pump treated) 67

CGM use (%) 15

Family structure (% 2 parent family) 87

Type 1 diabetes duration (years) 7.4±3.7

Blood glucose monitoring frequency (times/day) 4.9±2.0

HbA1c (mmol/mol; %) 69±11 mmol/mol; 8.5±1.0
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Table 2a –

Pearson correlations between RISQ-T total and domain scores with adolescent age and psychosocial survey 

scores (adolescent reports)

Total RISQ-T Knowledge Behavior Importance

Adolescent age
.21

b .11
.21 

b .12

Parent involvement
−.34 

d
−.23 

b
−.39 

d −.10

Self-efficacy
.32 

d
.28 

c
.30 

d .13

Treatment adherence
.26 

c .12
.26 

c
.19 

a

Diabetes burden −.07 −.12 −.03 −.03

a
p<.05

b
p<.01

c
p<.001

d
p<.0001
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Table 2b –

Pearson correlations between RISQ-P total and domain scores with adolescent age and psychosocial survey 

scores (parent reports)

Total RISQ-P Knowledge Behavior

Adolescent age
.36 

d
.28 

c
.32 

d

Parent involvement
−.47 

d
−.31 

d
−.48 

d

Self-efficacy
.54 

d
.35 

d
.56 

d

Treatment adherence
.31 

d
.21 

b
.31 

d

Diabetes burden
−.30 

d
−.17 

a
−.33 

d

a
p<.05

b
p<.01

c
p<.001

d
p<.0001
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