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Abstract

Objective Youth and adolescents with type 1 diabetes (T1D) are at risk for poor health outcomes.

Understanding if psychological factors shortly following diagnosis, such as diabetes distress and

resilience, predict glycated hemoglobin (A1C) trajectories may help inform both optimal timing

and content of psychosocial interventions for youth with T1D. Methods Youth and adolescents

(N¼34) with newly diagnosed T1D completed distress and resilience measures at baseline and

3 months following diagnosis. Using multilevel modeling, we predicted A1C trajectories up to

3 years following diagnosis. Results We found that in separate models, higher 3-month diabetes

distress and lower 3-month resilience predicted larger increases in A1C years 1–3 following diagnosis.

Conclusions Our findings suggest that targeting resilience and diabetes distress within 3 months

following diagnosis has implications for the yearly rate of A1C increase up to 3 years later.
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Introduction

Type 1 diabetes (T1D) is among the most common
chronic diseases experienced by children and adoles-
cents, affecting approximately one in every 400–600
youth and adolescents (Dabelea et al., 2021). Youth
and adolescents with newly diagnosed T1D are at risk
for especially poor physical health outcomes (Jones
et al., 2019; Varni et al., 2018). Indeed, suboptimal
glycated hemoglobin (A1C) is prevalent in older youth
starting at the age of 10 years and persisting until the

16–17 year range (Clements et al., 2016), before pla-
teauing and then improving in adulthood. Even
though disease management begins to improve when
patients enter adulthood, suboptimal A1C during
childhood and adolescence still predicts increased risk
for long-term microvascular (e.g., retinopathy) and
macrovascular (e.g., cardiovascular) complications
(Maahs et al., 2010; Samuelsson et al., 2020, 2021).

Researchers have increasingly identified socioemo-
tional and psychosocial factors as relevant in
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predicting glycemic variability in youth with T1D
(Helgeson et al., 2010; Hilliard et al., 2013; Yi-Frazier
et al., 2015). The Diabetes Resilience Model posits
that positive factors are equally as important in con-
ceptualizing positive outcomes in this high-risk group
as negative factors (Hilliard et al., 2012). As such,
self-perceived resilience and diabetes distress are two
relevant psychosocial factors that may be important in
conceptualizing youth both at risk for and those who
may be protected against suboptimal long-term glyce-
mic variability. Associations between diabetes distress,
which refers to specific distress around the disease ex-
perience of diabetes, and A1C in youth and adoles-
cents are well established (Hilliard et al., 2016).
Around one-third of adolescents with T1D will experi-
ence elevated diabetes distress, which, in addition to
suboptimal A1C levels, is also associated with low
self-efficacy and reduced self-care (Hagger et al.,
2016). Resilience, which we conceptualize as a process
of harnessing resources to sustain wellbeing during
times of adversity, protects against higher A1C in
youth and adults (Yi-Frazier et al., 2010, 2015).
Those with higher levels of resilience experience less
diabetes distress and higher quality of life (Yi-Frazier
et al., 2015). Finally, both diabetes distress and resil-
ience are malleable targets for intervention in youth
with serious illness (Rosenberg et al., 2015). However,
it is less clear if resilience and diabetes distress shortly
following diagnosis matter for longer term glycemic
variability, as challenges with psychological adjust-
ment following diagnosis is considered normative
(DeCosta et al., 2020).

Understanding when psychosocial factors matter
for less optimal A1C trajectories beginning at the
1-year mark may help researchers identify high-risk
groups and inform optimal timing of psychosocial in-
tervention. We argue that 3 months following diagno-
sis is an important time point for determining whether
resilience and diabetes distress matter for long-term
A1C trajectories, particularly given that higher A1C
levels shortly after diagnosis is a major risk factor for
suboptimal glycemic control during the early years af-
ter diagnosis in children (Paes et al., 2020). The 3-
month mark following diagnosis represents a crucial
time point regarding the development of diabetes self-
care habits, the establishment of diabetes care, and
the heightened risk for the development of clinically
significant mental health disorders. While many indi-
viduals with diabetes are experiencing a partial remis-
sion following diagnosis (i.e., honeymoon period)
(Sokołowska et al., 2016), by 3 months, all youth need
to fully engage and commit to reliable glucose moni-
toring and insulin administration. At 3 months follow-
ing diagnosis, American Diabetes Association (ADA)
guidelines state that most patients typically initiate in-
sulin therapy, have received diabetes management

education, and have established a plan for quarterly
visits with their diabetes care team (American
Diabetes Association, 2021). Finally, up to one-third
of children and adolescents with T1D will develop
clinically significant psychological symptoms in the
early months following diagnosis (Butwicka et al.,
2015; Kovacs et al., 1985; McGill et al., 2018;
Rechenberg et al., 2017). In sum, 3 months following
diagnosis is an important time point for evaluating
and troubleshooting barriers to disease management,
and is likely when resilience and diabetes distress may
become impactful predictors beyond clinical and de-
mographic variables already associated with A1C tra-
jectories, such as Diabetes Ketoacidosis (DKA) at
diagnosis (Duca et al., 2019), income (Clements et al.,
2016), patient sex (Moore & Snell-Bergeon, 2019),
and baseline psychosocial presentations (i.e., resilience
and stress at baseline) (Yi-Frazier et al., 2018).
Examining whether distress and resilience 3 months
following diagnosis predicts A1C trajectories may
help researchers and clinicians identify ideal interven-
tion targets and timing.

Both the ADA and the International Society for
Pediatric and Adolescent Diabetes recommend incor-
porating psychosocial care as part of a multidiscipli-
nary care team, with an early focus on psychological
adjustment to the first few months of diagnosis
(American Diabetes Association, 2021; Pihoker et al.,
2018). However, treatment recommendations shortly
following diagnosis are less clear regarding what to
screen for, when to intervene, and what interventions
should target to reduce distress and bolster resources.
Researchers have identified this gap as crucial and es-
sential for informing interventions to support disease
control (Clements et al., 2016), especially because the
year following diagnosis is also associated with the
highest risk of developing a comorbid mental health
disorder (Butwicka et al., 2015).

To address these gaps in the literature, this study
aimed to investigate if diabetes distress and resilience
3 months following diagnosis predicted yearly
increases in A1C in youth with T1D starting at 1 year
and up to 3 years later. Understanding A1C trajecto-
ries relative to distress and resilience may help
researchers and clinicians better understand when to
target relevant psychosocial factors preventatively.

Methods

Participants
This was a follow-up analysis of a new onset diabetes
in youth study (see Yi-Frazier et al., 2018). Newly di-
agnosed youth and adolescents with T1D (aged 10–18
years) and their parents were approached in the ambu-
latory clinic or inpatient hospital unit within 6 weeks
of diagnosis over the course of 18 months at a
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children’s hospital located in a metropolitan city.
Parents provided informed consent for themselves and
their child, and patients provided informed consent or
assent. Demographic and clinical variables were
extracted from each patient’s medical record, includ-
ing age and sex (see Table I). For the purposes of this
analysis, we utilized psychosocial measures collected
at baseline and 3 months post-diagnosis. Patients com-
pleted surveys by paper or online via REDCap, a
HIPAA-compliant Web-based survey collection tool,
at home or in clinic.

Measures
Diabetes-Specific Distress
The Problem Areas in Diabetes-Teen (PAID-T) consists
of 26 items that assess diabetes-specific distress in ado-
lescents (Weissberg-Benchell & Antisdel-Lomaglio,
2011) on a 6-point Likert scale (1¼Not a problem to
6¼ Serious problem), as reported per adolescents. Scores
in our sample ranged from 26 to 124 points, and reliabil-
ity was high (a¼ .96). Diabetes-related distress as mea-
sured by the PAID-T refers to questions around diabetes
management, treatment plans, reactions from peers in
social situations, and how occupied with diabetes ado-
lescents are throughout the day. Diabetes distress as
measured by the PAID-T is responsive to intervention
(Welch et al., 2003), with most interventions improving
PAID-T scores by 6–9 points. A 10-point higher score
on the PAID-T is associated with a 2.6 increase in A1C
(Weissberg-Benchell & Antisdel-Lomaglio, 2011). The
PAID-T has excellent psychometric properties (a¼ .96)
and has been validated in adolescents with diabetes
(Shapiro et al., 2018; Weissberg-Benchell & Antisdel-
Lomaglio, 2011). Diabetes distress was only measured
at 3 months. The PAID-T is not typically administered at
diagnosis because the questions rely on having had dia-
betes for a period of time. Higher scores indicate higher
levels of diabetes-specific distress.

Resilience
The Connor-Davidson Resilience Scale (CDRISC-10)
consists of 10 items that assess patient perceptions of
their own resilience (Connor & Davidson, 2003) on a
5-point Likert scale (1¼ not true at all to 5¼ true
nearly all of the time; a ¼.85). This measure has been
used in both adolescent and young adult populations
(Campbell-Sills et al., 2006) and patients with diabetes
(Steinhardt et al., 2009). In our sample, the range was
12–40 points, accounting for the measurement at both
time points. Higher scores indicate higher perceptions
of resilience. In a sample of young adults with T1D, a
10-point higher resilience score predicted a lower A1C
by 5.4 points (Huber et al., 2018). The CDRISC-10
was collected at baseline and at 3 months following
diagnosis.

Acute Diabetes-Specific Stress
Adolescents were asked, “What is your overall stress
level about your diabetes right now?” on a Likert scale
ranging from “1” I’m not at all stressed to “5” I’m
moderately stressed, to “10” I’m extremely stressed.
Stress-o-meters have been validated in populations
experiencing chronic illness (Keegan et al., 2015;
Linehan et al., 2017; Snowden et al., 2011). Acute
diabetes-specific stress was assessed at baseline.

Demographic and Clinical Variables
Glycemic variability was assessed by A1C levels. All
available A1C values were extracted from each
patient’s electronic medical record starting at year 1
following diagnosis through year 3. In total, there
were N¼ 401 data points of A1C for this sample,
ranging from 2 to 11 data points per person. Whether
or not the patient had been diagnosed with DKA and
age at diagnosis were also recorded from the medical
record. Patients self-reported their race/ethnicity.
Parents self-reported on their family’s income and
their own level of education.

Statistical Analysis Plan
We tested the hypothesis that diabetes distress and re-
silience at 3 months following diagnosis predicted a
yearly, linear increase in A1C over years 1–3 following
diagnosis. To examine changes in A1C over time, we
estimated a series of growth curve models with a
Multilevel Modeling (MLM) approach using
Hierarchical Linear and Nonlinear Modeling software
(Version 7.01, Raudenbush et al., 2019). Multilevel
models can be utilized to model both within person
trajectories (Level 1) and between person differences
in trajectories (Level 2). Additionally, MLM can ac-
count for missing data and can still estimate trajecto-
ries based on varying amounts of missing data per
patient. We included cases with at least two values of
A1C given this strength of MLM methods.

First, we estimated an unconditional linear growth
term model. The intercept parameter indicated A1C at
1 year following diagnosis. The linear parameter rep-
resented the rate (and directionality) of change over
time in A1C. Therefore, we modeled A1C values at
Level 1 by time since diagnosis and a residual term to
examine the variance component of each term in the
unrestricted model. The time term had significant vari-
ance, v2 ¼ 300.36, p<.001. All models were estimated
using robust standard errors.

Diabetes Distress Model
Next, we constructed a model to test whether 3-month
diabetes distress predicted the linear term, which rep-
resented the yearly increase in A1C. A1C values were
modeled by the time since diagnosis, indicating the
within person repeated measures portion of the model.

Resilience and Diabetes Distress at 3 Months Following Diagnosis 1127



At Level 2, we modeled the intercept and slope terms
by 3-month diabetes distress, covarying for age at di-
agnosis, DKA, sex, income, and baseline stress.

Resilience Model
Finally, we constructed a model to test whether 3-
month self-reported resilience predicted a yearly in-
crease in A1C. A1C values were modeled by the time
since diagnosis, indicating the within person repeated
measures portion of the model. At Level 2, we mod-
eled the intercept and linear term by 3-month resil-
ience, covarying for age at diagnosis, DKA, sex,
income, and baseline resilience.

Results

Participants
We approached 108 patients with newly diagnosed
T1D within 6 weeks of diagnosis. A total of 60
patients enrolled on study (56% of those approached).
One participant was later diagnosed with type 2 dia-
betes and was withdrawn. A prior study examining
this data set found that those who enrolled versus
those who did not differ regarding sex, age, or pres-
ence of DKA. However, race and ethnicity did differ
between groups; patients who enrolled were more
likely to identify as White and non-Hispanic (92%)
compared to patients who declined (76%) (Yi-Frazier
et al., 2018).

A total of N¼ 34 patients had complete data for this
analysis; meaning they completed psychosocial measures
at baseline and 3months post-diagnosis and had at least
two measures of A1C recorded in their medical record.
For this subsample included in our analyses, the majority
of the sample was female (56.8%), White (92%), and on
average, M¼13.21years old (SD¼2.08). Approximately
51% (as reported by parents) had a family income above
$100K. On average, patients enrolled on study 11.5days
following diagnosis, on average and approximately 60%
completed baseline surveys while inpatient at T1D onset.
If we conceptualize moderate to high distress as having a
score of 70 points or above on this version of the PAID-T,

then 12 patients (32%) had moderate to high distress at
3months (Hagger et al., 2017). See Table I for sample
characteristics.

Those with full data compared to those without
were not statistically different in regard to sex, age,
race, or DKA (p’s > .05). However, those with full
data (M¼4.12) compared to those without
(M¼ 3.05) were approximately one quintile higher in
regard to their income, t(51) ¼ 2.65, p ¼ .012.

Change in A1C over Time
First, we estimated a simple Level 1 model to describe
A1C change over time. Here, the sample evinced a sig-
nificant increase in A1C per year (B10 ¼ .50,
SE¼ 0.15, p < .001). At baseline, participants had an
average A1C at year 1 of 7.33 (intercept, B00 ¼ 7.33,
SE¼ 0.27, p < .001).

Diabetes Distress and A1C Increase per Year
Next, we estimated trajectories of A1C as predicted
by diabetes distress. Our analyses indicated that—
when controlling for age at diagnosis, DKA, sex, in-
come, and baseline stress—higher distress at 3 months
uniquely predicted a larger linear slope coefficient, in-
dicating that higher diabetes distress at 3 months pre-
dicted a larger yearly increase in A1C over years 1–3
post-diagnosis (B ¼ .02, SE¼0.01, p ¼ .036). In other
words, a 10-point increase in diabetes distress
3 months following diagnosis was associated with a
.40 increase in A1C between years 1 and 3 following
diagnosis (Table II; Figure 1).

Self-Reported Resilience and A1C Increase per
Year
Similarly, we estimated a model exploring whether
self-reported resilience as measured at 3 months fol-
lowing diagnosis predicted a smaller or larger yearly
increase in A1C. We tested the hypothesis that higher
resilience at 3 months following diagnosis predicted a
smaller A1C increase over time. Our analyses indi-
cated that—when controlling for age at diagnosis,
DKA, sex, income, and baseline resilience—higher

Table I. Sample Characteristics

M SD Range

Age at diagnosis 13.21 2.08 10.07–17.32
Stress at baseline 4.11 2.46 1.00–10.00
Diabetes distress at 3 months 58.86 26.28 26.00–124.00
Resilience at baseline 29.22 4.74 14.00–38.00
Resilience at 3 months 27.89 6.17 15.00–40.00
Average A1C (N ¼ 401 data points) 8.32 1.92 3.10–14.00
Time from diagnosis to approach for enrollment (days) 11.54 12.47 0.00–37.00
Patient sex (% male) 43.2%
Patient race (% White) 92.0%
Patient diagnosed with DKA (% yes) 21.6%
Caregiver education (% high school or less) 46.0%
Family income (% greater than $100K) 51.0%
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resilience at 3 months uniquely predicted a smaller lin-
ear slope coefficient, indicating that higher resilience
predicted a smaller yearly increase in A1C over years

1–3 post-diagnosis (B ¼ –.08, SE¼0.04, p ¼ .035). In
other words, a 10-point lower resilience score
3 months following diagnosis was associated with a
1.60-point increase in A1C between years 1–3 follow-
ing diagnosis (Table II; Figure 2).

Discussion

This study aimed to explore whether resilience and di-
abetes distress scores at 3 months post-diagnosis af-
fected A1C trajectories over time. In separate models,
we found that higher 3-month distress and lower 3-
month resilience uniquely predicted yearly increases in
A1C, controlling for resilience and acute stress at diag-
nosis. Our findings suggest that targeting resilience
and distress within 3 months following diagnosis has
implications for the yearly rate of A1C increase up to
3 years following diagnosis.

While research has identified strong associations
between mental health symptoms and A1C in youth
with T1D (Hilliard et al., 2016), less is known about
when the psychosocial symptoms begin mattering for

Table II. Level 2 Predictors of A1C

Predictor Unstandardized coefficient SE p

A1C modeled by 3-month diabetes distress (robust SEs)
One year (intercept)

Constant 7.47 0.41 <.001
Age –0.24 0.14 .083
DKA 1.60 0.65 .021
Sex 1.63 0.83 .062
Income –0.38 0.33 .255
Baseline stress 0.33 0.20 .116
Three-month diabetes distress –0.05 0.02 .036

Linear trajectory over years 1–3 (linear term)
Constant 0.38 0.26 .150
Age 0.05 0.07 .488
DKA –0.63 0.40 .126
Sex –0.53 0.41 .206
Income –0.06 0.19 .735
Baseline stress –0.11 0.10 .271
Three-month diabetes distress 0.02 0.01 .036

A1C modeled by 3-month resilience (robust SEs)
One year (intercept)

Constant 6.25 0.68 <.001
Age –0.30 0.12 .015
DKA 1.24 0.54 .029
Sex 0.74 0.70 .302
Income –0.27 0.30 .375
Baseline resilience 0.01 0.10 .906
Three-month resilience 0.07 0.06 .288

Linear trajectory over years 1–3 (linear term)
Constant 1.48 0.46 .003
Age 0.11 0.06 .099
DKA –0.60 0.37 .114
Sex –0.11 0.38 .773
Income –0.07 0.15 .654
Baseline resilience 0.03 0.05 .570
Three-month resilience –0.08 0.04 .035

Note. In Level 1 models, the outcomes were predicted from time (coded in years from diagnosis). Sex was coded as 1 (Male) or 0 (Female).

DKA was coded as 1 (Yes) or 0 (No). All other variables were grand-mean centered.

Figure 1. A1C modeled by time for 25th, 50th, and 75th per-
centile 3-month diabetes distress scores.
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A1C outcomes. Three months following diagnosis is
an important time point for determining whether resil-
ience and diabetes distress matter for long-term A1C
trajectories, particularly given that higher A1C levels
shortly after diagnosis is a major risk factor for subop-
timal glycemic control during the early years after di-
agnosis in children (Paes et al., 2020). The 3-month
mark following diagnosis also represents a crucial
time point regarding the development of diabetes self-
care habits, the establishment of diabetes care, and the
heightened risk for the development of clinically sig-
nificant mental health disorders (American Diabetes
Association, 2021; Butwicka et al., 2015; Kovacs
et al., 1985; McGill et al., 2018; Rechenberg et al.,
2017). Here, we found that resilience and distress as
early as 3 months post-diagnosis, even when control-
ling for resilience and stress at baseline, following di-
agnosis predicted yearly increases in A1C. Certainly,
there is variability in each patient’s experience. Some
will develop clinically significant mental health disor-
ders past this window (Bernstein et al., 2013), and dia-
betes care per ADA guidelines may take longer to
establish or be of varying quality due to health care
disparities (Valenzuela et al., 2014). However, given
the established literature framing the early months fol-
lowing diagnosis as important for these reasons, we
focused on the 3-month time point.

Many psychosocial intervention studies in youth
with severe chronic illness often list inclusion criteria
as having had the diagnosis for several months prior
to enrollment (Duncan et al., 2013; Nansel et al.,
2012). However, our findings suggest that boosting re-
silience and decreasing distress early following diagno-
sis (i.e., 3 months) should be considered. The
psychological adjustment period following diagnosis
has been characterized as normative, with symptoms
subsiding by the 1-year mark following diagnosis

(DeCosta et al., 2020). Our results suggest that while
perhaps normative, early resilience and diabetes dis-
tress do have long-term implications for A1C. As
such, researchers and clinicians should re-think this
adjustment period as crucial for early intervention to
prevent suboptimal A1C.

Youth who can cultivate resilience resources and re-
duce distress early in their illness experience may be
better prepared for adhering to regimented health
behaviors necessary for maintaining more optimal
A1C levels (Hilliard et al., 2015). Those who take lon-
ger to build resilience resources and reduce distress
may be more at risk for suboptimal diabetes self-care.
It is also possible that better resilience and lower dis-
tress are also protective for biological processes associ-
ated with disease management and/or progression
early in disease course. For instance, inflammatory
processes inherent to some types of mental health
symptoms (Slavich et al., 2020) may contribute to
more rapid pancreatic beta cell dysfunction shortly
following diagnosis (Weaver et al., 2012).

If replicated, our findings suggest that both diabetes
distress and resilience as reported by patients are
promising candidates for intervention to improve A1C
up to 3 years following diagnosis, especially if targeted
shortly after diagnosis. We did not directly compare
the resilience and distress models to determine if there
was a more “robust” predictor of A1C growth.
However, our results suggest that a 10-point higher re-
silience score was associated with a more optimal tra-
jectory than a 10-point lower distress score. Future
research should better parse out the independent vari-
ance from resilience and distress on A1C trajectories.
However, should future research also identify resil-
ience as a stronger predictor of more optimal A1C tra-
jectories, this could suggest that interventions should
also focus on boosting resources instead of just reduc-
ing distress. Interventions should focus on buffering
factors, such as improving skills regarding emotion
regulation, problem solving, and diabetes manage-
ment (Kichler & Kaugars, 2015). Future research will
also need to examine if the timing of interventions rel-
ative to diagnosis has implications for A1C outcomes.
We did not compare models predicting A1C from dia-
betes distress and resilience at 6 or 9 months following
diagnosis as we were underpowered to do so, and it is
possible that symptoms at these time points could
have similar or stronger predictive power for long-
term A1C. Additional important future directions are
as follows. We focused on A1C as our main dependent
variable indicative of glycemic variability; however,
researchers have also suggested that an important re-
search direction is to consider time in range (Beck
et al., 2019). Also, we relied on patient report on their
perceptions of distress, stress, and resilience to inform
youth-specific interventions as self-report of the

Figure 2. A1C modeled by time for 25th, 50th, and 75th per-
centile 3-month resilience scores.
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youth’s own experiences may be more accurate than a
parent-proxy (Reyes & Kazdin, 2005). We captured
personal perceptions of resilience more broadly using
the CD-RISC measure; however, future research may
consider using a more disease-specific resilience mea-
sure, such as the Diabetes Strengths and Resilience
measure to better inform intervention targets (Hilliard
et al., 2017). Finally, age did not predict the associa-
tion between distress or resilience and A1C in this
analysis. However, future research should consider
how developmental differences at diagnosis may affect
what psychological factors are most important for pre-
dicting A1C trajectories.

Our analysis, while helpful for identifying an opti-
mal intervention window, is not without limitations.
While we employed MLM to utilize all 401 data
points of A1C in this sample to optimize statistical
power, it is also important to maximize the number of
Level 2 units (in this case, patients; Brown, 2015).
This study had significant attrition, which is common
in pediatric chronic illness research (Karlson &
Rapoff, 2009). Additionally, our sample was majorly
White; however, those with full data compared to
those without were not more likely to be White. Those
who enrolled in the study compared to those who did
not were more likely to be White. The history of mis-
treatment of people of color and other marginalized
groups in medical research settings understandably
contributes to mistrust in the medical system, and
lower rates of enrollment (Keegan & Parsons, 2018;
Nuriddin et al., 2020). Future research and evidence-
based recommendations are needed to reduce dispar-
ities in study enrollment. Future research certainly
needs to include a more racially diverse sample, espe-
cially because there are differences in A1C between
White youth and youth of color (Coulon et al., 2017),
which is likely due to social determinants of health
such as systemic racism. Although the sample was ra-
cially homogenous, participants had more socioeco-
nomic variability and 46% of our sample had parents
with a high school education or less. Since data collec-
tion for this study, revised versions of the PAID-T
have been developed. The currently revised PAID-T
uses 14 items (Shapiro et al., 2018), and the child-
specific version of the PAID uses 11 items (Evans
et al., 2019). It is possible that results may differ in fu-
ture samples using updated versions of the PAID-T.
Furthermore, norms for the CD-RISC 10-item mea-
sure (measuring resilience in the current analyses) and
the PAID-T (measuring diabetes distress in the current
analyses) for youth with T1D are not yet established.
It is unclear whether or not our sample was more or
less resilient or distressed than other youth with newly
diagnosed T1D. However, the mean CD-RISC and
PAID-T scores in our sample were similar to other
youth T1D samples more broadly (Rosenberg et al.,

2015; Shapiro et al., 2018). We also did not have reli-
able data regarding technology use (i.e., insulin
pumps) for our sample over the duration of time that
we pulled A1C information from patients’ medical
records and were unable to control for this. Finally,
we utilized dimensional measures of distress and resil-
ience, which encompasses subthreshold symptoms and
a wider range of affect but does not capture implica-
tions of clinically significant mental health disorders
for A1C changes over time.

Despite these limitations, our findings importantly
demonstrate that, when examined separately, diabetes
distress and resilience proximally following diagnosis
may have important implications for glycemic deterio-
ration characteristic of this age group up to 3 years fol-
lowing diagnosis. We demonstrated that both negative
and positive psychosocial factors early following diag-
nosis should be considered in the conceptualization of
glycemic variability.
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