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PURPOSE | We sought to develop and pilot a new measure, the Diabetes-Specific Risk-Taking Inventory (DSRI), to as-
sess unhealthy risk-taking behaviors among adolescents with type 1 diabetes.

METHODS | Thirteen diabetes health care providers, 30 adolescents with type 1 diabetes (aged 15–19 years, 60% fe-
male, mean A1C 8.7% (72 mmol/mol), and 33% on insulin pumps), and the adolescents’ caregivers rated the per-
ceived riskiness of each item on the DSRI. Adolescents completed the DSRI, for which they reported how often they
engaged in 34 behaviors that could place them at risk for acute complications of type 1 diabetes or out-of-range blood
glucose levels. Adolescents also completed the risk-taking subscale from the Risk-Taking and Self-Harm Inventory for
Adolescents, and parents completed the parent-proxy Diabetes Management Questionnaire. Mean A1C during the pre-
vious year was obtained via medical chart review.

RESULTS | Results indicated good content validity and feasibility for using the DSRI in a research context, as 100% of
adolescents who consented to the study completed the measure. The DSRI was positively correlated with general risk-
taking and negatively correlated with diabetes management, indicating preliminary evidence of convergent validity.
The DSRI also correlated with A1C.

CONCLUSION | This pilot study extends our previous work in developing a conceptual model for illness-specific risk-tak-
ing. The DSRI is a promising new measure to assess illness-specific risk taking, including unhealthy risk-taking behav-
iors, for adolescents with type 1 diabetes.

Across pediatric chronic diseases, self-management (pre-
viously known as “adherence”) of medical regimens (i.e.,
the extent to which a person’s behavior coincides with
medical advice [1]) is typically at its worst during adoles-
cence (2). It is estimated that 50–75% of medical treat-
ments are not followed as prescribed by youth with
chronic conditions and that the self-management behav-
ior patterns established in adolescence carry forward
into adulthood (3). Thus, the period of adolescence is a
crucial time for behavioral interventions that aim to im-
prove disease self-management behaviors.

Recent estimates suggest that >18,000 youths <20 years
of age are newly diagnosed with type 1 diabetes every year
in the United States (4), making it the one of the most com-
mon childhood chronic illnesses. People with type 1 diabe-
tes must follow a complex daily treatment regimen in
which insulin dosing and blood glucose monitoring must
be coordinated with food intake and physical activity to
keep glucose levels within a target range. There can be

severe health consequences as glucose levels
become further from the desired range (5). Short-term con-
sequences include seizures resulting from severe hypogly-
cemia and life-threatening diabetic ketoacidosis resulting
from a lack of insulin (6). Long-term consequences of years
of chronic hyperglycemia include retinopathy, nephropa-
thy, neuropathy, cardiovascular disease, and neurocognitive
impairment (7,8).

Despite extensive research on self-management behaviors
in adolescents with type 1 diabetes (9), adolescents in the
United States continue to have higher A1C values than
any other age-group and are least likely to meet American
Diabetes Association–recommended glycemic targets (10).
A1C, an estimate of average glucose levels during the past
8–12 weeks, is routinely assessed at quarterly diabetes
clinic appointments (11). Psychosocial factors (e.g., depres-
sion, anxiety, diabetes distress, and family conflict) as well
as sociodemographic factors (e.g., income, family struc-
ture, parental educational attainment, insurance status,
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and access to health care) have been documented to be
associated with self-management (12). Still, our under-
standing of modifiable factors underlying self-manage-
ment difficulties is incomplete. Interventions targeting
these known factors demonstrate only modest effect sizes
on glycemic outcomes, and participants’ A1C levels often
remain in a suboptimal range (13).

There are few new conceptualizations for why adolescents
are particularly vulnerable to self-management difficulties
(9). Prior researchers have noted that poor self-manage-
ment behaviors such as forgoing insulin or not taking a
pill could be a form of risk-taking (14). The current au-
thors took this assertion a step further by creating a mod-
el for and formally defining “illness-specific risk-taking”
as a type of behavior in which youths make decisions
about disease management that put them at risk for acute
complications of their health condition or adverse events
resulting from potential consequences of their health
condition (15). For adolescents, risk-taking behaviors can
either precede poor self-management choices (e.g., exces-
sive alcohol use can lead to an inability to participate in
type 1 diabetes self-care tasks) or take the form of poor
self-management choices (e.g., engaging in unhealthy
weight loss strategies by restricting insulin). On the basis
of our extensive clinical and research experience with
adolescents with type 1 diabetes, our team wanted to
study this new construct, “diabetes-specific risk-taking,” as
an overlooked factor that potentially contributes to poor
adolescent self-management of the complex daily type 1
diabetes regimen.

As a first step to explore illness-specific risk-taking in youth
with type 1 diabetes, the authors developed a new measure,
the Diabetes-Specific Risk-Taking Inventory (DSRI), and pi-
loted it in the current study. The primary objectives in this
exploratory pilot study were to determine whether the
DSRI was feasible to administer to our target population,
whether it captured the construct of perceived diabetes
risk, and whether it was related to established measures of
type 1 diabetes self-management, general risk-taking, and
A1C. Specifically, the study had the following exploratory
aims: 1) to determine whether the DSRI demonstrates ade-
quate content validity among adolescents with type 1 diabe-
tes, their parents, and diabetes health care professionals
such that all groups would rate each behavior as at least “a
little risky”; 2) to determine whether the DSRI would dem-
onstrate adequate feasibility in a research context such that
$95% of adolescents who entered the study would com-
plete the DSRI; and 3) to explore whether scores on the
DSRI are related to other established measures (i.e., self-

management and general risk-taking behaviors) and glyce-
mic level (average A1C) over the past year.

Research Design and Methods

Participants and Measure Development Procedures

To develop the DSRI, the authors followed guidelines for
creating patient-reported outcome measures (16) and psy-
chological measures. The steps followed in this process
are described below and summarized in Figure 1 (17).

Step 1: Review of established measures. First, the au-
thors reviewed established measures of frequency of gen-
eral adolescent risk-taking behaviors. The DSRI structure
was modeled on other adolescent risk-taking inventories
such as the Youth Risk Behavior Surveillance System
(YRBSS) (18) and the Risk-Taking Inventory for Adoles-
cents (RTI-A) (19). For example, we modeled instructions
for the DSRI on those of the RTI-A, which aim to normal-
ize risk-taking behaviors (i.e., “this questionnaire asks
about a number of things that young people with diabetes
sometimes do”), ensure the adolescent is in a private set-
ting (i.e., “please complete this questionnaire on your
own”), encourage truthfulness (i.e., “please try to answer
as truthfully as possible”), and assure confidentiality of
participants’ answers (i.e., “your answers are kept strictly
private and confidential; they will not be shared with your
parents or your medical team”). We also modeled the re-
call period (i.e., “have you ever… ?”), the response options
(i.e., “never,” “once,” “more than once,” or “many times”),
and the scoring from the RTI-A (19). Finally, we used lan-
guage from the YRBSS that described alcohol and drug
use to define these behaviors in our measure (e.g., “Used
drugs (for example: pills that were not prescribed to you,
marijuana, etc.).”

Step 2: Generation of initial items. To generate items for
the measure, the authors consulted with other psycholo-
gists who specialize in diabetes to generate an initial list
of example type 1 diabetes risk-taking behaviors.

Step 3: Focus groups/interviews. Once a full draft of the
measure was completed, the authors conducted one-on-
one interviews and group meetings with diabetes health
care providers to explore new ideas and items that should
be added to the measure and obtain feedback on current
items. Five endocrinologists, two endocrinology nurse
practitioners, and four psychologists with experience in di-
abetes participated in these focus groups and interviews.

Step 4: Development of initial measure. On the basis of
this input, items were refined, dropped, or added until
consensus was reached among the investigators.

FEATURE ARTICLE Questionnaire for Adolescents With Type 1 Diabetes

2 SPECTRUM.DIABETESJOURNALS.ORG

Diabetes Spectrum Online Ahead of Print, published online June 3, 2021

https://spectrum.diabetesjournals.org


FIGURE 1 Process for developing the DSRI. PROMs, patient-reported outcome measures.
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Step 5: Cognitive debriefings with target population.
Next, four adolescents with type 1 diabetes (aged 17–19
years) completed the first draft of the DSRI, either before
or after their regular diabetes clinic visit, and provided
feedback on the measure through a semi-structured cog-
nitive debriefing interview. These cognitive debriefings (as
recommended by the U.S. Department of Health and Hu-
man Services [16]) were conducted to ensure participants’
understanding of the meaning and intent of questions.
Participants completed the questionnaire in a private
space separate from the clinic area, and cognitive debrief-
ings were conducted immediately after they finished the
survey. Each cognitive debriefing interview was audio-re-
corded and transcribed.

Step 6: Incorporation of feedback into the DSRI.The re-
search team reviewed the cognitive debriefings to come to
a consensus regarding what aspects to change on the
DSRI. Suggested changes included adding a response op-
tion to the response scale to allow for an answer in be-
tween “once a year” and “once a month,” deleting one
item from the scale, and adding a “not applicable” re-
sponse option.

Step 7: Expert review. After implementing changes from
the cognitive debriefings, the research team sent a survey to
diabetes health care providers at the same institution, for
which providers anonymously reported on the perceived
level of “riskiness” for each DSRI item (1 = “not risky,” 2 =
“a little risky,” 3 = “moderately risky,” 4 = “very risky,” and 5
= “extremely risky”). An administrative assistant who was
not involved with the research team distributed the online
survey link to the diabetes health care providers at our in-
stitution, and the survey did not ask for any personal or de-
mographic information of the health care providers.

Step 8: Piloting of measure with target population. For
the pilot stage, research staff recruited adolescents with
type 1 diabetes and their caregivers from the pediatric
diabetes clinic of a major metropolitan children’s hospital
in the south central region of the United States. Research
staff reviewed electronic medical records (EMRs) to screen
for adolescents with upcoming appointments who met the
following inclusion criteria: had no major health problems
other than type 1 diabetes, had been diagnosed for at least
1 year, had a recent A1C level between 6.0% (42 mmol/mol)
and 13% (119 mmol/mol), were between the ages of 15 and
20 years, both adolescent and caregiver were able to
speak and read English, and were not currently enrolled
in another behavioral study. This age range was chosen
because older adolescents typically spend more time
away from their parents, manage their diabetes care

more independently and would be more likely to engage
in risk-taking behaviors.

This pilot study was approved by our institutional review
board. Research staff sent 61 eligible families a letter de-
scribing the study and called to inquire about their inter-
est in participating. Six families were determined via
follow-up to be ineligible based on inclusion/exclusion
criteria, 16 were unable to participate because of schedul-
ing conflicts, and 9 families declined participation be-
cause of time limitations (n = 7) or lack of interest in
research participation (n = 2). If a family could be reached
ahead of their clinic appointment, a research staff mem-
ber scheduled a research appointment to occur immedi-
ately before or after the adolescent’s diabetes clinic
appointment. If a family could not be reached before the
clinic appointment, a research staff member left a mes-
sage on their home phone to inform them that they would
be approached in clinic and would have the opportunity
to participate in a survey study after their appointment.

At the research appointment, the research staff member ex-
plained the study to the adolescent and parent and ob-
tained their consent (or assent, as appropriate) before
proceeding. The study appointment lasted �20–30 minutes.
It included parent and adolescent questionnaires and a
brief diabetes-related interview, which asked about the
youth’s diabetes regimen and use of technology (e.g., insulin
pump and continuous glucose monitoring [CGM] system).
After completing the DSRI frequency items, participants
also rated each item on the DSRI as to “How likely is this
behavior to result in a serious health problem for an older
teen/young adult with type 1 diabetes?” on a 5-point Likert
scale (1 = “not risky,” 2 = “a little risky,” 3 = “moderately
risky,” 4 = “very risky,” and 5 = “extremely risky”). Parents
also rated their own perceived level of riskiness for each
DSRI item. Adolescents and their caregivers were compen-
sated for their time ($12 for parking, $10 for adolescent par-
ticipation, and $10 for caregiver participation).

Measures

Demographics
Demographic information was obtained from a question-
naire completed by the caregiver that included questions
about race/ethnicity, insurance status, and parental level
of education. A research study staff member obtained
adolescents’ date of birth and sex from their EMR.

Diabetes-Specific Risk-Taking
Adolescents completed the newly developed DSRI
measure. The DSRI piloted in this study was a 34-item
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measure that assesses the frequency with which adoles-
cents (aged 15–20 years) engage in diabetes-specific risk-
taking behaviors (Table 1). Respondents reported the
frequency of each behavior using a 6-point Likert scale
(5 = “daily,” 4 = “weekly,” 3 = “monthly,” 2 = “every few
months,” 1 = “yearly,” or 0 = “never”) or “not applicable
(N/A).”The N/A option was provided for items for which
a participant may not have had the opportunity to en-
gage in that risk-taking behavior (e.g., a person might an-
swer N/A to “recorded a made-up blood sugar number in
your logbook” because he or she did not have a logbook).

The current study used the total mean score, with a higher
score indicating more frequent diabetes-specific risk-taking
behavior. Any item that was answered “N/A” was dropped
from the mean score calculation. The measure demonstrat-
ed excellent internal reliability (α = 0.92) in the current
study.

General Risk-Taking
The Risk-Taking and Self-Harm Inventory for Adolescents
(RTSHI-A) (15) was used to measure adolescent self-re-
ported frequency (0 = “never,” 1 = “once,” 2 = “more than
once,” or 3 = “many times”) with which they have engage
in general risk-taking behaviors such as risky driving
and substance use. The RTSHI-A includes two indepen-
dently validated subscales—one for risk-taking and one
for self-harm. Only the nine items comprising the risk-
taking subscale were used in the current study. To score
the risk-taking subscale, a total mean score was calculat-
ed, with a higher score indicating more frequent risk-
taking behavior. The risk-taking subscale had good in-
ternal consistency in a large sample of youth aged 11–18
years (α = 0.85) (15) as well as in the current study (α =
0.85).

Adolescent Self-Management
Parents completed the Diabetes Management Question-
naire (DMQ) (20) as a parent proxy report of adolescents’
self-management behaviors with respect to their prescribed
diabetes medical regimen. The DMQ assesses diabetes
self-management behaviors (insulin management, physi-
cal activity, diet, hyperglycemia, hypoglycemia, and
blood glucose monitoring) over the past month. Parents
were asked to report on the frequency of their child’s
self-management behaviors on a 5-point Likert scale
ranging from “almost never” to “almost always.” A total
mean score was calculated for the DMQ, with a higher
score indicating more frequent self-management behav-
iors. The DMQ parent report has demonstrated validity
for pediatric populations aged 8–18 years (20) and had ac-
ceptable reliability in the current study (α = 0.79). Al-
though there is a self-report version of the DMQ, we
decided to include only a parent proxy of self-manage-
ment to reduce the amount of time required for the
study and limit the burden on the family, as parents and
adolescents completed their respective questionnaires at
the same time.

Average Glycemic Level
The adolescents’ average glycemic levels were assessed
with measurement of A1C. A1C is routinely collected at di-
abetes clinic visits via fingerstick capillary blood sample

TABLE 1 Items From the DSRI
How often have you . . .
Guessed the number of carbs in a snack/meal you were eating
when the nutrition information was right there?

Decided not to wear a diabetes ID?
Engaged in physical activity without wearing a diabetes ID?
Engaged in physical activity without first checking your blood
glucose?

Participated in an organized sport or activity without telling the
coach you have diabetes?

Ate without first checking your blood glucose?
Drunk anything besides water/diet drinks without first checking
your blood glucose?

Felt your blood glucose might be low and did not check?
Felt your blood glucose might be low and did not treat it?
Had high blood sugars and did not check ketones?
Gone without checking your blood glucose for at least 24 hours?
Told someone you checked your blood glucose when you really
had not?

Entered made-up blood glucose numbers in your logbook?
Reported a made-up blood glucose number to someone?
Taken insulin without checking your blood glucose first?
Ate without taking short-acting insulin to cover carbs (except
when blood glucose is low)?

Drunk anything besides water without taking short-acting insulin
to cover carbs?

Taken less insulin than you knew you needed, based on carbs,
blood glucose, and exercise?

Taken more insulin than you knew you needed, based on carbs,
blood glucose, and exercise?

Waited until you were out of insulin before telling your parents or
getting more from the pharmacy?

Waited until your glucagon had expired before telling parents or
getting more from the pharmacy?

Gone without taking insulin for at least 24 hours?
Told your parents you had taken insulin when you really had not?
Told your doctor you had taken insulin when you really had not?
Driven a car without first checking your blood glucose?
Driven a car without fast-acting carbs within reach?
Drunk alcohol without eating extra carbs?
Drunk alcohol when no one around knew you had diabetes?
Drunk alcohol without wearing a diabetes ID?
Gone to sleep after drinking alcohol with no plan for checking
blood sugars during the night?

Gotten drunk to the point where you could not take care of your
diabetes?

Used drugs (for example: pills that were not prescribed to you,
marijuana, etc.) when no one around knew you had diabetes?

Had sex without first checking your blood glucose?
Gone to sleep after sex without checking blood glucose?
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and analyzed using the DCA 2000 (Siemens-Bayer, Mu-
nich, Germany). From EMR review, research staff mem-
bers obtained A1C values over the previous year, including
the value obtained at the clinic visit on the day of the re-
search appointment. Participants had anywhere from two
to six A1C values, depending on the frequency with which
they came to the clinic. Average A1C values over the previ-
ous year were calculated to obtain an estimated measure
of average glycemic level over the past year. An A1C goal
of <7.5% (58 mmol/mol) is recommended for school-aged
children and adolescents (8).

Data Analysis Plan

Analyses were performed using the SPSS statistics pack-
age, v. 24 (IBM Corp., Armonk, NY). Descriptive analyses

were conducted to determine the frequency and distri-
bution of each variable. To assess content validity, the
research team examined ratings of how “risky” each
group of reporters (adolescents, parents, and health care
providers) evaluated each item on the DSRI. To assess
feasibility, the research team examined study engage-
ment data to determine how many participants com-
pleted the DSRI. Finally, the research team explored
whether there was preliminary evidence for concurrent
and criterion validity of our questionnaire by conduct-
ing bivariate correlations to determine associations
between diabetes-specific risk-taking and general risk-
taking, diabetes-specific risk-taking and self-manage-
ment, and diabetes-specific risk-taking and average
glycemic level.

TABLE 2 Adolescents’ Demographic and Clinical Characteristics (n = 30)
Youth age, years 17.2 ± 1.2 (15–19)

Youth sex
Female
Male

18 (60)
12 (40)

Race/ethnicity
White
Black
Hispanic
Asian
Other/biracial

15 (50)
3 (10)
8 (27)
1 (3)
3 (10)

Duration of diabetes, years 6.8 ± 3.7 (1.2–16.5)

Treatment type
Insulin pump
Injections

10 (33)
20 (67)

CGM use within the past month
CGM
No CGM

6 (20)
24 (80)

Parental education
Less than high school
High school/general education diploma
Partial college
College education
Graduate degree

3 (10)
7 (23)
9 (30)
8 (27)
3 (10)

Type of insurance
Private
Public

18 (60)
12 (40)

DSRI score 2.4 ± 0.8 (1.0–3.7)

RTSHI-A score 0.5 ± 0.6 (0–2.6)

DMQ score 3.5 ± 0.7 (2.0–4.7)

Average A1C over past year, % 8.7 ± 1.4 (6.5–14)

Average A1C over past year, mmol/mol 72 (48–130)

Data are mean ± SD (range) or n (%).
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Results

Descriptive Statistics

Descriptive statistics (i.e., mean, SD, and percentages) of
the current sample were calculated for demographic and
health status variables and scores on the DSRI, RTSHI-A,
and DMQ (Table 2). Average A1C was 8.7 ± 1.4% (72 mmol/
mol), which was above the recommended target range for
this age-group, although it is consistent with other sam-
ples of similarly aged youths with type 1 diabetes (e.g., Pe-
titti et al. [21]).

Content Validity

To examine content validity of the DSRI measure, the re-
search team analyzed the level of perceived “riskiness” for
each item among three groups of reporters: diabetes
health care providers (n = 13, including 9 pediatric endo-
crinologists, 2 nurse practitioners, and 1 certified diabetes
educator), adolescents with type 1 diabetes (n = 30), and
parents of adolescents with type 1 diabetes (n = 28).
Among each group of reporters, the mean perceived level
of risk for each DSRI item ranged from 3.0 ± 1.0
(“moderately risky”) to 4.8 ± 0.4 (“very risky”) for adoles-
cents, 3.3 ± 1.2 (“moderately risky”) to 4.8 ± 0.8 (“very
risky”) for parents, and 2.5 ± 0.8 (“a little risky”) to 4.9 ± 0.3
(“very risky”) for diabetes health care providers.

Feasibility

We examined feasibility of using the DSRI in a research
setting with our target population by examining the rate
of decline among participants who consented. Of the 30
adolescents who consented to the study, 100% completed
the entire DSRI. No participants opted out of completing
the DSRI. Also, despite specific instructions that they
could skip any item they did not feel comfortable answering,
all participants answered every item. It took participants

�1–3 minutes to complete the questionnaire, and none
asked questions about any of the items for clarification.

Concurrent and Construct Validity

First, associations between the DSRI and other adolescent
measures were examined. As shown in Table 3, adoles-
cents who engaged more frequently in diabetes-specific
risk-taking also engaged in less frequent diabetes self-
management behaviors, as reported by parents (r = –0.56,
P <0.01). These adolescents also reported more frequent
general risk-taking (r = 0.41, P <0.05), despite diabetes
self-management and general risk-taking being unrelated
(r = –0.22, P >0.05). Second, associations between diabe-
tes-specific risk-taking and A1C were examined. As shown
in Table 3, adolescents who engaged more frequently in
diabetes-specific risk-taking behaviors had higher average
A1C levels over the previous year (r = 0.57, P <0.01).

Discussion

This pilot study is the first to test an innovative behavioral
construct—illness-specific risk-taking—using the DSRI, a
new measure targeting youths with type 1 diabetes. The
DSRI is a carefully constructed measure of specific types
of adolescent risk-taking behaviors that could exacerbate
risks of type 1 diabetes. This pilot study provides strong
initial psychometrics for the DSRI, including concurrent
validity with other established measures of similar con-
structs and with a biological variable (A1C).

While correlated with a measure of self-management, the
DSRI also provides distinct information about behaviors
that overlap with general risk-taking behaviors, as evident
by its association with a measure of general risk-taking.
This risk-taking information is not assessed in the DMQ,
as is evident by the lack of association in this study be-
tween the DMQ and the RTSHI-A. The authors of the cur-
rent study will evaluate other forms of validity and
psychometric properties of the DSRI in an upcoming larg-
er, longitudinal study. Given the lack of research examin-
ing type 1 diabetes-specific risk-taking, the DSRI has the
potential to launch a new area of pediatric health psychol-
ogy research and intervention development for adoles-
cents struggling with disease self-management.

This pilot study was the first step in establishing content
validity of the DSRI and providing support for our concep-
tualization of the construct “diabetes-specific risk-taking”
(12). It demonstrated strong content validity of the DSRI
by including many types of content experts (i.e., health
care providers, adolescents with type 1 diabetes, and their
parents) in the development, cognitive debriefings, and

TABLE 3 Correlations Between DSRI and Established
Measures of Self-Management and General Risk-
Taking Behavior and A1C

1 2 3 4

1. DSRI —

2. DMQ 20.560** —

3. RTSHI 0.419* �0.22 —

4. Average A1C 0.575** �0.243 0.292 —

Bold type indicates significance. **Correlation is significant at the 0.01
level (two-tailed). *Correlation is significant at the 0.05 level (two-
tailed).
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content validity testing of the DSRI. Another strong indica-
tor of concurrent validity was our finding that the DSRI
was significantly related to other established measures of
similar constructs, including the RTSHI-A and the DMQ,
as well as average glycemic level over the last year (mean
A1C). These associations are especially promising given
that this pilot study had a small sample and thus was un-
derpowered to detect significance in such associations. An-
other strength is that the associations were significant
across reporters and methods of measurement (i.e., self-re-
port data were correlated with both parent report data and
objective glycemic data).

Additionally, this study establishes the feasibility of using
this measure with adolescents in a research setting. One
potential barrier to the feasibility of the DSRI was that
adolescents might have felt uncomfortable with the con-
tent and refuse to complete the questionnaire. On the
contrary, 100% of our participants completed the DSRI
without any expressed concern about the content. The re-
search team also checked the responses on the DSRI for
any participant who might have responded with N/A
or “never” to all of the items, but this did not happen.
Finally, participants were able to complete the question-
naire in a reasonable amount of time, in a paper-and-pen-
cil format, without needing to clarify instructions or the
meaning of specific questions.

Because of the small sample size of this pilot study, it is
important to note that these findings may not be general-
izable; thus, a follow-up study with a larger sample is nec-
essary to replicate our findings. Additionally, this study
included a convenience sample of adolescents who at-
tended their regular diabetes clinic visit during study en-
rollment. Ideally, a follow-up study would include a
larger, more diverse sample. Although the DSRI demon-
strated excellent preliminary psychometrics (internal reli-
ability and validity), a larger study is needed to confirm
and expand on these positive indications.

We propose that diabetes-specific risk-taking is an im-
portant new concept that has the potential to extend our
understanding of behaviors that can contribute to the
poor health outcomes often seen in adolescents with
type 1 diabetes. Further research is needed to support the
findings from this initial pilot study. A larger, longitudi-
nal study is planned to allow for a more complete assess-
ment of psychometric properties of the DSRI, which will
provide a greater understanding of which diabetes-spe-
cific risk-taking behaviors are most common and most
closely associated with poor health outcomes (e.g., acute
complications such as severe hypoglycemia and diabetic

ketoacidosis) and a thorough examination of moderating
factors such as age, sex, family environment, and social
influences. This future study could inform the develop-
ment of screening and intervention programs to reduce
diabetes-specific risk-taking behaviors in a clinical set-
ting. Additionally, given that the measure is rather
lengthy (34 items), future research is planned to identify
ways to condense the measure for clinical use so that it
could be used to more quickly screen for the most rele-
vant diabetes-specific risk-taking behaviors. To accom-
plish this, we may use factor analysis and/or sensitivity/
specificity analyses. Finally, future studies using the DSRI
may wish to consider also using a self-report measure of ad-
olescent adherence. We chose to use only a parent proxy
measure to reduce response burden and the overall time re-
quired for families to participate in the study. However,
adolescents may be better reporters of their own self-man-
agement behaviors, given that they are likely to be more in-
dependent with diabetes care tasks.

Although the psychometric properties of this measure re-
quire further investigation, this study has important clini-
cal implications that could be immediately considered
and addressed in routine care. For example, the Interna-
tional Society of Pediatric and Adolescent Diabetes
(ISPAD) recommends that adolescents with diabetes re-
ceive education around “driving, alcohol, drugs, sexual
health, and contraception” (22), but these topics are often
skipped during busy clinical appointments (23). The find-
ings from this study highlight the importance of assessing
risk-taking in youths with type 1 diabetes and thus sup-
port ISPAD’s recommendations for diabetes health care
providers to discuss these topics in their clinic appoint-
ments. Eventually, the DSRI could be used as the basis
for in-depth discussions around risk-taking between ado-
lescents and diabetes clinicians (24). The DSRI has signifi-
cant potential to be a useful clinical tool to screen for
high-risk behaviors in adolescents with type 1 diabetes
and identify those who might benefit the most from tar-
geted education and behavioral intervention.
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