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OBJECTIVE

Despite the challenges of living with type 1 diabetes, many adolescents achieve
“resilient outcomes”: high engagement in self-management behaviors such as self-
monitoring of blood glucose (SMBG), good quality of life (QOL), and within-target
glycemic outcomes (HbA1c). Adaptive diabetes-related behaviors (i.e., “strengths”)
are associated with resilient outcomes, yet the combination of risks and strengths in
relation to resilient outcomes is unclear. The aim of this study was to investigate
relations among diabetes strengths and resilient outcomes in the context of psycho-
logical and family risk factors.

RESEARCH DESIGN AND METHODS

A total of 471 Australian adolescents with type 1 diabetes (mean age 15.7 6 1.9
years; diabetes duration 6.9 6 4.2 years; 62% female; 53% using insulin pumps)
completed a national cross-sectional survey about their diabetes-related strengths,
risk factors (depressive/anxiety symptoms, family conflict), and resilient outcomes
(SMBG frequency, general QOL, HbA1c).

RESULTS

Greater diabetes strengths were significantly related to resilient outcomes: more
frequent SMBG (r = 0.39), lower HbA1c (r =20.31), and higher general QOL (r = 0.50),
as well as to lower risks: fewer depressive (r = 20.45) and anxiety (r = 20.40)
symptoms and less conflict (r = 0.28). In multivariate regressions, diabetes strengths
consistently related to all resilient outcomes beyond significant risk factors.

CONCLUSIONS

In a large sample of Australian adolescents, diabetes strengths were strongly related
to key resilient outcomes, even in the presence of well-documented psychological
and family risk factors. More research is needed to determine whether strengths
reduce or buffer other risks. Given the associations with self-management, HbA1c,
and general QOL, monitoring and enhancing diabetes strengths may support resil-
ience promotion during a vulnerable developmental period.
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Management of type 1 diabetes is par-
ticularly challenging during adolescence,
a period of elevated risk for deteriora-
tion in diabetes self-management and
glycemic outcomes compounded by de-
velopmental, physiological, and hormonal
changes (1,2). Psychosocial concerns
and poor diabetes-related quality of
life (QOL) play a role in suboptimal
diabetes outcomes during adolescence
(3,4).
Despite these challenges, resilient out-

comes are relatively common: diabetes
resilience is defined as achievement of
one or more positive diabetes outcomes
(i.e., high engagement in diabetes self-
management behaviors, self-perception
of having good QOL, within-target glyce-
mic outcomes) despite the challenges of
living with type 1 diabetes (5). Positive
outcomes in all three areas are ideal, yet
outcomes may vary across domains (6),
and diabetes resilience may be repre-
sented by achieving one or more optimal
outcomes in the face of exposure to ad-
versity (5). For example, in a longitudinal
trajectory analysis of 150 adolescents
(aged 14–18 years) with type 1 diabetes,
40% were classified as “meeting treat-
ment targets,” defined as maintaining a
trajectory of frequent self-monitoring of
blood glucose (SMBG) mean 4.8 6 0.3
checks per day) and within-target HbA1c
(mean 7.4 6 1.2%) (7). Compared with
the other 60% of the sample with two
to three SMBG checks per day and
mean HbA1c above target, the outcomes
in this group represent resilience in
the domains of self-management behav-
ior and glycemic outcomes (QOL not
assessed).
Risks and strengths are both associ-

ated with diabetes outcomes. Risk fac-
tors, including family conflict about
diabetes, parental monitoring of youth
self-management that does not match
the youth’s needs or abilities, depressive
symptoms, diabetes distress, and limited
socioeconomic resources in the family,
have all been linked with suboptimal
self-management and glycemic outcomes
(3,7–10). There is also a growing body of
evidence about protective skills and be-
haviors (i.e., strengths) that promote re-
silient outcomes, including confidence or
self-efficacy to manage the demands of
type 1 diabetes, adaptability to handle
unpredictable diabetes-related chal-
lenges (e.g., problem-solving, effec-
tive coping), and seeking and receiving

developmentally appropriate help and
support from family and other supporters
(2,5,11–15).

The mounting empirical attention to
positive processes and outcomes in
type 1 diabetes is encouraging, and this
initial wave of research has tended to fo-
cus on identifying and characterizing
strengths and protective processes. Less
is known about how risks and strengths
function in combination in relation to re-
silient outcomes. A better understanding
of whether diabetes-related strengths
serve a protective function in the context
of risk factors can inform the focus of
future resilience-promotion interventions
to enhance diabetes outcomes. Thus, the
aim of this study was to investigate rela-
tions among diabetes-related strengths
and resilient outcomes across adoles-
cents with type 1 diabetes with varying
levels of psychological and family risk.
We hypothesized that strengths would
be associated with resilient outcomes
(i.e., highengagement in self-management
behaviors, high general QOL, within-
target HbA1c) beyond the associations of
risk factors (i.e., elevateddepressive symp-
toms, anxiety symptoms, and diabetes-
related family conflict).

RESEARCH DESIGN AND METHODS

Participants and Procedures
The data for this study were drawn from
theDiabetesManagement and Impact for
Long-term Empowerment and Success
(MILES) Youth Survey–Australia (MILES
Youth), a large-scale, national survey of
youth with type 1 diabetes and parents/
carers in Australia, described in detail
elsewhere (16). The overall goals ofMILES
Youth were to explore 1) the extent to
which young people with diabetes en-
gage in self-care behaviors, 2) the per-
ceived effect of living with diabetes
(including its management and acute
complications) on QOL and emotional
well-being, and 3) youth perceptions
about their ability to manage their condi-
tion and about the supportiveness of par-
ents, peers, andhealth care professionals.
The study was intended to generate re-
sults that would raise awareness of psy-
chosocial well-being and the needs of
youth with type 1 diabetes and their par-
ents and that could be used to inform
resources, services, and interventions to
benefit this population. The initial MILES
Youth Study survey was piloted, and
cognitive debriefing interviews were

conducted with eight youth aged 11–18
years. Their feedback and that of an ex-
pert advisory group suggested that the
survey was too long to feasibly recruit
and obtain complete data from a large
sample. The battery of questionnaires
was therefore shortened to reduce bur-
den and increase response rates. To
achieve this, some measures were re-
tained in their entirety, and others were
abbreviated by using validated short
forms or by selecting a subset of repre-
sentative items (16).

Youth eligibility criteria for the MILES
Youth Study included age 10–19 years
and a diagnosis of type 1 diabetes. The
study team invited 5,928 eligible National
Diabetes Service Scheme (NDSS) regis-
trants whose parents had previously
agreed to being contacted for research
purposes to participate and also adver-
tised the survey via flyers in diabetes clin-
ics, social media postings, at diabetes
events, and in diabetes publications. Par-
ticipants were entered into a prize draw-
ing to win a tablet computer as an
incentive for participation. A total of
781 youth participated in MILES Youth.
To focus on adolescent experiences for
this analysis, only respondents aged 13–19
years, whose type 1 diabetes was diag-
nosed for at least 1 year, and who com-
pleted the measure of diabetes-related
strengths were included, with a final sam-
ple size of 471. Data were collected via
secure web survey (open for 6 weeks in
late 2014), and the questionnaire battery
was administered according to partici-
pant age.

Measures
The Diabetes Strengths and Resilience
Measure for Adolescents (DSTAR-Teen)
was used to assess diabetes-related
strengths. The DSTAR-Teen is a 12-item,
self-report measure of adaptive attitudes
andbehaviors related to livingwith type 1
diabetes, with strong reliability and valid-
ity (11). Internal consistency in this sam-
ple was good (a = 0.88).

Individual and family risk factors were
assessed with three self-report question-
naires. To assess depressive symptoms,
youth completed the eight-item version
of the Patient Health Questionnaire for
Adolescents (PHQ-A) (17), with the ninth
item regarding suicidal ideation and
self-harm omitted because of the prob-
lematic nature of that item (18). Internal
consistency in this sample was excellent
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(a = 0.91). To assess anxiety symptoms,
youth completed the seven-item Gener-
alized Anxiety Disorder Scale, (GAD-7)
(19). Internal consistency in this sample
was excellent (a = 0.91). A cutoff of
10 or above was used for both the
PHQ-A (20) andGAD-7 (19) as an indicator
of clinically significant symptoms. Family
conflict related to diabetes management
was assessed with two items derived
from the Diabetes Family Conflict Scale
Revised (DFCS-R) (21), measuring the fre-
quency of arguments about 1) remem-
bering to inject insulin or check blood
glucose and 2) meals and snacks. These
two items represent two major compo-
nents of diabetes management about
which conflict is common (22) and were
averaged together to create a summary
conflict score in all analyses, with higher
scores indicating less conflict.
Three outcomeswere assessed, aligned

with the Diabetes Resilience Model (5).
Youth self-reported their average fre-
quency of SMBG on a scale from fewer
than one to seven ormore checks per day
as a proxy measure of engagement in key
self-management behaviors of the type 1
diabetes regimen, and self-reported their
most recentHbA1c value. Responseswere
categorized with resilient outcomes de-
fined as four or more SMBG checks per
day and HbA1c #58 mmol/mol (7.5%).
General QOL was assessed using a single
item from the Monitoring Individual
Needs in Diabetes (MIND) Youth Ques-
tionnaire (MY-Q), asking respondents to
rate their life in general on a 0–10 scale
ranging from “worst possible life” to “best
possible life” (23). This single-item mea-
sure of general QOL is correlated with
diabetes-specific health-related QOL as
measured by the MY-Q (r = 0.55, P ,
0.001) and with general emotional well-
being as measured by the World Health
Organization-Five (WHO-5)Well-being In-
dex (r = 0.58, P, 0.01) (24). General QOL
was considered both as a continuous out-
come with higher scores indicating better
QOL and as a dichotomized outcome us-
ing the cutoff of$7, based on themedian
score in this sample and on empirical ev-
idence from a similar 1–10 rating scale
that uses 7 as the cutoff (23).
Demographic variables (age, sex, lan-

guage, country of birth) and clinical vari-
ables (diabetes duration, insulin therapy via
pumpor injections)werealso self-reported.
The Index of Relative Socio-Economic
Advantage/Disadvantage (IRSAD) (25) was

used to index socioeconomic status. An
IRSAD decile code was computed using
the respondent’s postcode. Full details
of the study methods are reported else-
where (16).

Statistical Analysis
All data were cleaned and evaluated for
normality and outliers. First, bivariate as-
sociations were assessed between the
DSTAR-Teen scores and each measure of
risk and each outcome to determine
which should be included in subsequent
multivariate analyses. Pearson correla-
tions were conducted for all variables
with continuous scores (i.e., DFCS-R,
SMBG, HbA1c, QOL, PHQ-A, GAD-7).
Next, multivariate regressions were con-
ducted to evaluate whether strengths
were associated with resilient outcomes,
controlling for relevant demographic/
clinical covariates (i.e., those with signifi-
cant bivariate associations) and beyond
psychological and family risk factors. Sep-
arate logistic regression models were run
with each of the three resilient outcomes
as dependent variables: SMBG fre-
quency of four or more checks per day,
HbA1c #58 mmol/mol or 7.5%, and gen-
eral QOL ratings $7. Finally, a logistic
regression model was run with a dichot-
omous dependent variable representing
achievement of all three resilient out-
comes, comprising SMBG frequency
of four or more checks per day,
HbA1c #58 mmol/mol or 7.5%, and gen-
eral QOL rating $7. The following
independent variables were entered si-
multaneously in each model: demo-
graphic variables (age, sex), clinical
variables (diabetes duration, insulin regi-
men), risk factors (family conflict, depres-
sive symptoms, and anxiety symptoms),
and the diabetes strengths score
(DSTAR-Teen). Odds ratios and 95% CIs
are reported for all independent variables
in the multivariate logistic regressions.
Analyses were conducted using SPSS Sta-
tistics for Windows 22.0 software (IBM
Corp., Armonk, NY) and Stata 14 software
(StataCorp LP, College Station, TX). Re-
spondents with missing data were ex-
cluded from our multivariate analyses
(n = 50 excluded in the HbA1c analyses
because of missing values).

RESULTS

Participant Characteristics
The sample (N = 471) was 62% female
with a mean age of 16 6 2 years (range

13–19). They had type 1 diabetes for a
mean of 7 6 4 years (range 1–18), and
53% reported using an insulin pump.
Their mean self-reported most recent
HbA1c was 66 6 17 mmol/mol or 8.2 6
1.6% (range 33–173 mmol/mol, 5.2–
18.0%), and 38.7% had within-target
HbA1c. The mean daily SMBG was 4.7 6
2.1 checks per day, and 75.7% reported a
mean of four ormore checks per day. The
mean general QOL rating was 6.8 6 2.0,
and 65.0% had scores $7. In addition,
112 participants (26.7%) achieved all
three resilient outcomes: SMBG fre-
quency of four or more checks per day,
HbA1c #58 mmol/mol or 7.5%, and gen-
eral QOL ratings $7. Participant charac-
teristics and descriptive information for
all self-reported demographic, clinical,
and behavioralmeasures are summarized
in Table 1.

Bivariate Associations
Lower risks were significantly associated
with greater diabetes strengths (Table 2):
DSTAR-Teen scores were correlated with
fewer depressive symptoms, fewer anxi-
ety symptoms, and less diabetes family
conflict. Greater strengths were also as-
sociated with more resilient outcomes
(continuous): more frequent SBMG,
lower HbA1c, and higher general QOL.
Strengths also differed across categories
of the resilient outcomes: DSTAR-Teen
scores were significantly higher among
youth who reported four or more blood
glucose checks per day (35.26 7.7) com-
pared with those with less frequent SMBG
(27.86 8.7) (t468 = 8.7, P, 0.001); among
those with HbA1c within target (36.3 6
7.5) compared with above target
(31.7 6 8.6) (t419 = 5.6, P , 0.001); and
among thosewith general QOL scores$7
(36.2 6 7.8) compared with ,7 (28.3 6
7.5) (t469 = 10.6, P , 0.001).

Multivariate Regressions
Complete results for the four logistic re-
gression models with SMBG, HbA1c, gen-
eral QOL, and all three resilient outcomes
together as dependent variables are pre-
sented in Table 3.

In the model evaluating greater en-
gagement in self-management (four or
more SMBG checks per day versus fewer
than four checks per day) as the depen-
dent variable, diabetes strengths were
significantly associated with greater
SMBG (four or more checks per day)
beyond significant associations with
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demographic, clinical, and risk factors.
The model was significant (x2 = 97.72,
df = 8, P , 0.0001), had adequate fit
(Hosmer-Lemeshow goodness of fit;
x2 = 4.97, df = 8, P = 0.76), and an overall
accuracy of 79.7%. Controlling for all clin-
ical, demographic, and risk factor vari-
ables, only younger age, female sex, and
higher DSTAR-Teen scores were signifi-
cantly associated with SMBG of four or
more checks per day.
Themodelwith HbA1c (#58mmol/mol

vs. .58 mmol/mol) as the dependent
variable also demonstrated that diabetes
strengths were significantly related to
HbA1c, beyond significant associations
with clinical, demographic, and risk fac-
tors. The model was significant (x2 =
74.74, df = 8, P, 0.0001), with adequate

fit (Hosmer-Lemeshow goodness of fit;
x2 = 5.17, df = 8, P = 0.739) and an overall
accuracy of 71.0%. Controlling for all de-
mographic, clinical, and risk factor vari-
ables, male sex, shorter duration of
diabetes, less diabetes-related family
conflict, and higher DSTAR-Teen scores
were significantly associated with HbA1c
in the target range.

Diabetes strengths were significantly
associated with general QOL scores $7,
beyond significant associations with de-
mographic, clinical, and risk factors. The
model was significant (x2 = 216.52, df = 8,
P , 0.0001), had adequate fit (Hosmer-
Lemeshow goodness of fit; x2 = 14.41,
df = 8, P = 0.07), and an overall accuracy
of 79.4%. Controlling for all clinical, de-
mographic, and risk factor variables, older

age, male sex, insulin pump use, less
diabetes-related family conflict, lower
anxiety symptoms, lower depressive
symptoms, and higher DSTAR-Teen scores
were significantly associated with general
QOL ratings$7.

In the model with the combined de-
pendent variable, diabetes strengths
were significantly associatedwith achieve-
ment of all three resilient outcomes,
beyond significant associations with
demographic, clinical, and risk factors.
The model was significant (x2 = 120.37,
df = 8, P , 0.0001), had adequate fit
(Hosmer-Lemeshow goodness of fit;
x2 = 4.34, df = 8, P = 0.83), and an overall
accuracy of 77.6%. Controlling for all clin-
ical, demographic, and risk factor vari-
ables, shorter diabetes duration, insulin
pump use, lower depressive symptoms,
and higher DSTAR-Teen scores were sig-
nificantly associatedwith SMBGof four or
more checks per day, HbA1c within-target
(#58mmol/mol vs..58mmol/mol), and
general QOL $7.

CONCLUSIONS

In this large, national sample of Australian
adolescents, diabetes strengths were as-
sociated consistently with optimal health
outcomes above and beyond powerful
risk factors. Strengths in this Australian
sample (mean DSTAR-Teen = 33.4 6 8.5)
were similar to those seen in the valida-
tion sample in the U.S. (mean = 36.9 6
7.9) (11) These data are the first to pro-
vide evidence of resilience in the face of
challenges related to livingwith andman-
aging type 1 diabetes. Positive youth at-
titudes and behaviors surrounding life
with diabetes were linked with all three
key resilient outcomesdhigh engage-
ment in self-management behaviors,

Table 2—Correlations among resilient outcomes, clinical, demographic, and behavioral characteristics, and DSTAR-Teen scores
(diabetes strengths) (N = 471)

2 3 4 5 6 7 8 9

1. HbA1c 20.337** 20.260** 0.103* 0.153** 20.182** 0.222** 0.282** 20.306**

2. SMBG checks per day 0.236** 20.242** 0.033 0.140** 20.170** 20.251** 0.393**

3. General quality of life 20.114* 20.068 0.294** 20.625** 20.672** 0.501**

4. Age 0.178** 0.138** 0.210** 0.257** 20.172**

5. Diabetes duration 0.029 0.057 0.012 20.044

6. Family conflict 20.187** 20.219** 0.280**

7. Anxiety symptoms 0.831** 20.395**

8. Depressive symptoms 20.454**

9. Diabetes strengths

*P, 0.05. **P, 0.01.

Table 1—Participant demographic, clinical, and behavioral characteristics (N = 471)

% (n) or mean6 SD (range)

Demographics
Female sex 62 (294)
Age, years 15.7 6 1.9
Country of birth, Australia 93 (436)

Clinical characteristics
Diabetes duration, years 6.9 6 4.2
Insulin regimen, pump 53 (249)
HbA1c, self-reported, mmol/mola 66 6 17
HbA1c, self-reported, %

a 8.2 6 1.6
HbA1c #58.0 mmol/mol (7.5%)a 38.7 (163)
SMBG checks per day 4.7 6 2.1
$4 checks per day 75.4 (356)

Behavioral constructs
Strengths (DSTAR-Teen) 33.4 6 8.5 (10–48)
Depressive symptoms (PHQ-A total) 6.8 6 6.0 (0–24)

,10 in PHQ-A 75.2 (354)
Anxiety symptoms (GAD-7 total) 5.9 6 5.3 (0–21)

,10 in GAD-7 76.9 (362)
Family conflict (DFCS-R items) 3.4 6 1.0 (1–5)
General QOL (MY-Q item) 6.8 6 2.0 (0–10)

$7 in MY-Q 65.0 (306)

an = 421.
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good general QOL, and in-range HbA1c.
Strengths-outcomes associations were
retained even when accounting for psy-
chological and family risk factors as well
as demographic and clinical covariates.
These findings extend the growing body
of research on diabetes-related strengths
and resilience beyond characterizing pos-
itive processes acting alone.
Self-reported resilient outcomes were

relatively high for each of the individual
outcomes. Although previous research
has demonstrated low adherence rates
to SMBG recommendations (7), .75%
of participants in this study reported a
mean of four or more checks per day. In
contrast to rates of,20% of participants
in the Type 1 Diabetes Exchange in the
U.S. achieving HbA1c targets (26), nearly
40% of this national sample of Australian
adolescents reported within-target
HbA1c. The average rating for general
QOL was slightly below the cutoff of 7;
however, nearly two-thirds of the sample
rated their QOL as $7, indicating good
general QOL. Moreover, approximately
one-quarter of the sample achieved resil-
ient outcomes in all three of the domains
assessed. Given the well-documented
challenges that make each of these opti-
mal outcomes difficult, these rates sug-
gest that individual resilient outcomes
may be achievable by a substantial pro-
portion of Australian adolescents with
type 1 diabetes.
Diabetes-related strengths were asso-

ciatedwith each of the resilient outcomes
individually and combined, even in the
context of multiple risk factors. The pat-
terns of strength-outcome associations
were similar when accounting for psy-
chological and family risks as well as

demographic and clinical covariates. Al-
though the significant covariates and
risk factors varied across outcomes, dia-
betes strengths retained significancewith
the outcome in every model. The associ-
ations among strengths, including diabe-
tes-related self-efficacy and family
support, and each outcome, including
self-management, general QOL, and gly-
cemic control, are consistent with and
support findings from previous research
characterizing positive attitudes, behav-
iors, and processes in this population
(2,5,11–15). Similarly, the associations of
these outcomes with risk factors, includ-
ing depressive and anxiety symptoms and
diabetes-related family conflict, also
mirror previous findings: less diabetes-
related family conflict and fewer psy-
chological symptoms were linked with
in-range HbA1c and were most strongly
and consistently related to better general
QOL (3,7–10). The latter finding is not sur-
prising, given thepotential overlapof sub-
jective well-being between psychological
functioning and general QOL. However,
the findings extend the field by demon-
strating that these potent risk factors do
not outweigh the importance of strengths
in relation to behavioral, psychosocial,
and biomarker indices of well-being
among adolescents with type 1 diabetes.
Therefore, diabetes strengthsmay serve a
protective function in the context of risk
factors, strengthening support for their
role in promoting achievement of resil-
ient outcomes in the face of adversity (5).

These results were obtained from
cross-sectional data, which limits our abil-
ity to draw conclusions about predicting
resilient outcomes over time or about the
direction of associations among risks,

strengths, and outcomes. It may be that
strengths buffer the deleterious effect of
risks on outcomes or that youth with bet-
ter outcomes perceive themselves to
have fewer risks andmore strengths. Lon-
gitudinal data are needed to evaluate
change in each construct over time.
The outcomes were measured using
self-reported single items, which intro-
duces the potential for inaccuracies.
Self-report data of SMBG, HbA1c, and be-
havioral constructs may be limited by re-
sponse biases, including social desirability.
Respondents may report more frequent
SMBG or lower HbA1c values for social de-
sirability (27–29). However, recent stud-
ies have demonstrated that errors in
reported SMBG may be lower than pre-
viously thought (28), and themean HbA1c
in this study was only slightly lower than
clinic-recorded values in a recent Austra-
lian study (8.2% vs. 8.3%) (30). Because
this was an anonymous population-based
survey, it was not possible to collect ob-
jective clinical data, including laboratory
values or downloaded data from blood
glucosemeters or insulin pumps. Further-
more, SMBG frequency is just one aspect
of self-management. Objective measures
of a range of self-management behaviors,
including SMBG and clinic-recorded
HbA1c values, will provide more precision
about associations of diabetes strengths
with these key diabetes outcomes.

Single reporter bias is also a risk when
using self-report data. For example, par-
ticipants who want others to perceive
them or who perceive themselves to
have more diabetes strengths may also
be more likely to report more frequent
SMBG, higher QOL, and fewer psycholog-
ical symptoms, among others. This study

Table 3—Odds ratios and 95% CI for associations with SMBG frequency, in-target HbA1c, general QOL, and resilient outcomes

SMBG frequency
($4 checks/day)

n = 469

In-target HbA1c
(,58.0 mmol/mol, 7.5%)

n = 421
General QOL ($7)

n = 470
All 3 resilient outcomes

n = 420

Age 0.79** (0.69, 0.91) 1.05 (0.93, 1.19) 1.18* (1.02, 1.36) 1.05 (0.91, 1.21)

Sex (male) 0.57* (0.35, 0.97) 1.63* (1.04, 2.56) 2.08** (1.21, 3.55) 1.59 (0.95, 2.67)

Diabetes duration (years) 1.00 (0.95, 1.07) 0.86** (0.81, 0.91) 0.96 (0.90, 1.02) 0.85** (0.79, 0.91)

Insulin regimen (insulin pump) 1.51 (0.92, 2.48) 1.52 (0.97, 2.39) 1.74* (1.04, 2.91) 2.42** (1.40, 4.19)

Diabetes-related family conflicta 1.07 (0.84, 1.38) 1.32* (1.05, 1.67) 1.55** (1.19, 2.01) 1.31 (0.99, 1.73)

Anxiety symptoms (GAD-7$10) 0.62 (0.31, 1.24) 0.96 (0.48, 1.95) 0.33** (0.16, 0.65) 0.47 (0.17, 1.34)

Depressive symptoms (PHQ-A$10) 0.73 (0.37, 1.45) 0.58 (0.28, 1.19) 0.17** (0.08, 0.33) 0.32* (0.12, 0.94)

DSTAR-Teen scoresa 1.10** (1.07, 1.14) 1.04** (1.01, 1.08) 1.10** (1.06, 1.14) 1.10** (1.05, 1.14)

Data set in bold indicate significant associations with each outcome. SMBG measured as average checks per day, categorized as,4 checks/day
(reference category) vs.$4 checks/day. Sex reference category = female. Insulin regimen reference category = injections. Anxiety reference
category =,10 in GAD-7. Depression reference category =,10 in PHQ-A. *P, 0.05. **P , 0.01. aHigher scores on the measure indicate less family
conflict about diabetes.
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did not collect parental report of their
children’s emotional functioning because
of concerns about participant response
burden and critiques of the inaccuracy
of parent proxy reports of youth subjec-
tive states (e.g., underestimating youth
health-related QOL compared with youth
reports) (31,32). Collecting additional rat-
ings about the youth’s functioning from
other reporters, such as parents, may
help assess these constructs more com-
prehensively in future research.
An overarching aim of theMILES Youth

Study was to explore a range of topics
relevant to the lives of youth with diabe-
tes and their families in order to identify
those that might warrant further investi-
gation inmore depth. As such, participant
burden was a major consideration, and
brief measures were used in place of
longer instruments when possible (16).
Although this introduces limitations, in-
cluding less detailed assessment and
less favorable psychometric properties
of individual items compared with longer
measures, this approach permitted a
broader assessment of numerous con-
structs. Indeed, previous studies have
documented that single-item measures
of QOL perform comparably with longer,
multi-item measures and may be useful
to reduce participant burden (33,34). In
the current study, the single-item mea-
sure to assess general QOL represented
the respondents’ perceptions of their
general QOL; this did not necessarily re-
flect the effect of health or diabetes on
QOL, both of which may be more directly
relevant to resilient diabetes outcomes
(5). This single item has been validated
against the total score of the MY-Q mea-
sure of diabetes-specific health-related
QOL (23). The significant correlations of
this single-item measure of general QOL
with the MY-Q total diabetes-specific
health-related QOL score and with the
WHO-5 score measuring general emo-
tional well-being (24) strengthen conclu-
sions about its validity despite its brevity.
In both samples, the associations with
this single-item measure of general QOL
were significant and of moderate size,
suggesting that associations may be
even stronger with diabetes-specific or
health-related QOL. Therefore, future re-
search using a validated, multi-item scale
of QOL and/or health-related QOL would
be valuable.
In addition, instruments measuring

risk factors (e.g., PHQ-A, DFCS-R) were

adapted for the current study, which
may limit their psychometric properties.
Specifically, although the psychometric
properties of the DFCS-R are established
(21), the two items drawn from the
DFCS-R have not been validated. Thus,
conclusions about diabetes-related family
conflict should be drawn with this in con-
sideration, and future research on this
topic should consider using the full, vali-
dated measure. The PHQ-A was also
adapted to remove the itemassessing sui-
cidality, given the anonymized, online ad-
ministration of this survey and inability
of investigators to follow-up with par-
ticipants endorsing that item. This ad-
aptation of the PHQ-A has been used
effectively in other studies (18).

This study included a small set of risk
factors and strengths, and there may be
other diabetes-related adversities (e.g.,
low health literacy/numeracy [35]) or
other protective processes (e.g., opti-
mism [36]). Those analyzed in this study
were selected because they have strong
empirical support and address adoles-
cents’ lives both at the individual and
family levels.

As with all clinical research, this study
sample may not be representative of the
broader population of youth with type 1
diabetes. Participants were recruited pri-
marily from the NDSS, a large national
database, and their parents had previ-
ously agreed to being contacted for re-
search, which may limit generalizability.
To minimize this limitation, recruitment
also occurred through advertisements in
diabetes clinics, social media postings, at
diabetes events, and in diabetes publica-
tions. Replication of this study in other
countries would be valuable to examine
regional or cultural variations and any dif-
ferences across socioeconomic and racial/
ethnic groups.

In conclusion, in a large sample of Aus-
tralian adolescents, the presence of dia-
betes-related strengths, even in the face
of serious risk factors, appears to be as-
sociated with relatively common achieve-
ment of three key resilient outcomes:
optimal SMBG, within-target HbA1c, and
good general QOL. In the context of psy-
chosocial and family risks, strengths ap-
pear to play a related but distinct role in
self-management, glycemic control, and
general QOL. Monitoring and building di-
abetes strengths may support the devel-
opment of resilience. Measuring youth
strengths and discussing them as part of

routine medical or psychosocial care may
help providers guide youth and families in
building on their existing capacities to
overcome challenges (37). For example,
for youth who have greater strengths re-
lated to family support, providers may in-
volve parents or siblings in targeting
adherence challenges, or for those
with amore optimistic attitude, a clinician
may use cognitive strategies to address
diabetes-related stress. Indeed, preliminary
and pilot data from strengths-oriented
intervention research (38–41) are begin-
ning to emerge. Resilient outcomesd
although not easy to attain in the face
of diabetes-related challengesdappear
to be achievable. Moreover, even in the
context of powerful risk factors and both
the individual and family levels, diabetes-
related strengths hold a great deal of po-
tential to promote these optimal diabetes
outcomes during the vulnerable adoles-
cent years.
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