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Abstract

Purpose of Review The manuscript reviews the extant literature on suicide-related thoughts and behaviors among youth
and young adults with pediatric diabetes. This evidence is presented within the context of current theories of the etiology
of suicidal behavior to highlight how diabetes may contribute to suicide risk, and to support providers in understanding the
interplay between pediatric diabetes and suicide risk. The manuscript also reviews evidence-based approaches to suicide
prevention suitable for use in pediatric healthcare settings, with suggestions for their application to this unique population.
Recent Findings Several recent studies identify heightened rates of suicidal ideation, suicide attempts, and suicide among
youth and young adults with pediatric diabetes, as compared with their peers without diabetes. Evidence-based suicide
prevention approaches frequently emphasize the importance of reducing suicidal youths’ access to potentially lethal means
for suicidal behavior. This approach may require special considerations for youth with pediatric diabetes, due to their need
to carry sufficient quantities of insulin and the dangers of inaccurate insulin dosing and/or overdose. Suggestions for suicide
prevention for this population include risk screening as part of routine diabetes care, early prevention, education for youth
and families, and provider awareness of risk factors, warning signs, and implications for diabetes care.

Summary Youth and young adults with diabetes reported elevated rates of suicide-related behaviors as compared with
their peers without diabetes. Existing suicide prevention approaches may require substantial adaptation for use with youth
and young adults with diabetes. Further research is needed to examine how to best prevent suicidal behaviors among this
population.

Keywords Pediatrics - Diabetes - Type 1 diabetes - Suicide - Suicide attempt

Suicide-related behaviors are a serious public health con-
cern. Suicide is the 2nd leading cause of death among youth
and young adults, ages 10-34, in the USA and accounted
for more than 14,000 deaths among children and ado-
lescents between 2010 and 2019 [1]. During that same
period, the rate of suicide among 10-17 year olds increased
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approximately 65%, from 2.98 per 100,000 in 2010 to 4.91
per 100,000 in 2019 [1]. In addition, data from the nation-
ally representative Youth Risk Behavior Survey indicate that
18.8% of high school students have seriously considered sui-
cide in the previous 12 months and 8.9% made a suicide
attempt over that same period [2]. Rates of adolescent sui-
cidal ideation and suicide attempts also appear to be more
elevated during the COVID-19 pandemic, as compared with
pre-COVID-19 rates [3].

Data indicate that suicidal ideation and attempts are ele-
vated among youth and young adults with chronic health
conditions [4, 5]. In particular, suicide attempts and other
behavioral health diagnoses appear to be elevated among
youth with type 1 diabetes (T1D) [6, 7]. Furthermore, behav-
ioral health concerns in youth with T1D are associated with
higher HbAlc levels, less engagement in self-management
behaviors such as blood glucose monitoring, and lower
quality of life [8—11]. As evidence of increased behavioral
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health concerns among youth with T1D has emerged, there
have been increased efforts to implement routine screening
for psychosocial issues, including depressive symptoms, in
pediatric diabetes clinics [12—19]. Suicide risk screening is
also becoming more common in healthcare settings, based
on recommendations from the Joint Commission and suicide
prevention organizations [20-24]. As a consequence, clinic
staff and providers are increasingly in a position of needing
to understand and respond to behavioral health concerns,
including suicide risk, quickly and effectively in a range of
healthcare settings.

Increased Risk of Suicide-Related Behaviors
Among Youth and Young Adults with T1D

With respect to suicidal ideation, a nationally representa-
tive study of Canadian adolescents and adults reported that
individuals with T1D had a higher lifetime prevalence of sui-
cidal ideation (15.0%) as compared with people without T1D
(9.4%) [25]. Similarly, Goldston and colleagues [26, 27]
reported an elevated rate of suicidal ideation among children
and adolescents with T1D, with 29.5% reporting suicidal
ideation within 2-3 weeks of their diagnosis and 46% report-
ing suicidal ideation over a 12-year follow-up period. With
respect to suicide attempts, in a Swedish population-based
case cohort study, children and adolescents with T1D were
1.7 times more likely to make a suicide attempt, as compared
with matched controls [6]. Young adults who have been hos-
pitalized for diabetic ketoacidosis are also at increased risk
for suicide attempt (2.2% vs. 0.5% among those not hospi-
talized for diabetic ketoacidosis, in the 12 months following
hospitalization) [28e].

With respect to suicide deaths, a meta-analysis of more
than 50 studies reported that individuals with T1D have a
risk of suicide 2.25 times that of those without T1D [29e]. A
systematic review published in 2014 concluded that patients
with T1D were at elevated risk for suicide-related behaviors,
though the extent of that increased risk was unclear based
on the existing evidence [30]. In that review, the rate of sui-
cide deaths among adults with T1D was approximately 43.1
per 100,000 people [30-36], as compared with a globalized
suicide rate of approximately 10.5 per 100,000 [37]. Among
youth, the suicide rate was approximately double that, at
87.2 per 100,000 people [30, 38—43]. However, results have
not been uniform, with perhaps the largest study to date, an
evaluation of over 28,000 youth with T1D in 12 European
nations, reporting no significant elevations in suicide deaths
as compared with controls without T1D [39]. The reason for
these discrepant findings is unclear and further population-
level studies are needed. Furthermore, youth with T1D are
also at increased risk for a range of psychiatric disorders,
including mood, anxiety, and eating disorders, substance
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misuse, and other behavioral disorders [6, 8], each of which
have been associated with suicide risk among youth [44, 45].
Youth with T1D also experience elevated rates of family
conflict [46], stress [47], social and peer pressure [48], and
school difficulties [49], all of which have been associated
with suicide risk in youth [50-56]. Taken together, these
studies indicate that youth with T1D are at elevated risk
for suicide-related behaviors, including suicidal ideation,
suicide attempts, and death by suicide, as well as a range of
factors associated with suicide-related behaviors.

Theoretical Frameworks for Understanding
Suicide-Related Behaviors in Youth
and Young Adults with T1D

Given the elevated rate of suicide-related behaviors among
youth with T1D, it is important that medical and behavio-
ral health providers have a conceptual understanding of the
development of suicide risk among children and adolescents.
Understanding the etiology of suicide-related behaviors
and recognizing warning signs can aid providers in identi-
fying at-risk individuals and directing them to appropriate
resources or interventions. Several theories of the etiology
of suicide risk have received substantial empirical support
in recent years [57-60]. These theories of suicidal behavior
share a common approach to understanding suicide within
“ideation-to-action” frameworks [58]. Ideation-to-action
frameworks separate the development of suicide risk into
two distinct causal processes, the first are processes that lead
to suicidal ideation (e.g., as a result of unmet psychological
needs) and the second are processes that enable individuals
with suicidal ideation to engage in suicidal action (i.e., seri-
ous suicide attempts or death by suicide) [58].

The interpersonal-psychological theory of suicide (IPTS)
[57, 59] has received considerable attention and empirical
support in recent years [61-63]. The IPTS proposes that the
desire for death (i.e., suicidal ideation) results from the joint
presence of two proximal risk factors: thwarted belonging-
ness and perceived burdensomeness [59]. Thwarted belong-
ingness is a perception of social isolation, loneliness, or
disconnection from others [57] and has been operational-
ized as chronically strained relationships with family, close
friends, and romantic partners, as well as a lack of social
support or relationships, all of which have been associated
with more severe suicidal behaviors in adolescence [64, 65].
Perceived burdensomeness is primarily conceptualized as
the belief that one has become a burden on others or that
one’s existence is a drain on the resources of others [57].
In youth, perceived burdensomeness frequently manifests
as a perception of being a financial drain on parents and
family, of being a disappointment to others, or of letting
others down [66]. The IPTS also proposes that the shift from
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suicidal ideation to serious suicidal behavior occurs in the
presence of the acquired capability for suicide. The acquired
capability refers to an individual’s ability to overcome the
fear of pain and death, a necessary component to engaging
in serious suicidal behavior [57]. Required capacity results
from repeated exposure to painful or provocative events,
essentially building up tolerance for pain, discomfort, and
self-harm [57].

Another ideation-to-action model, the 3-step theory of
suicide (3ST) proposes that suicidal ideation begins with the
experience of pain (either physical or emotional), coupled
with a sense of hopelessness about the future [58]. Suicidal
ideation becomes more intense when an individual experi-
ences low connectedness, similar to the concept of thwarted
belongingness in the IPTS. Finally, the 3ST proposes that
progression from suicidal ideation to suicidal behavior
occurs when an individual has the capacity to engage in
suicidal behavior. The 3ST model provides a broad defini-
tion of capacity that includes acquired elements (i.e., the
acquired capability from the IPTS), dispositional elements
(e.g., pain sensitivity), and practical elements (e.g., access
to firearms, medications).

Specific aspects of living with and managing T1D have
implications for how these theories translate to risk in youth
and young adults with T1D. Perhaps most notably, youth
with T1D have a high degree of access to potentially lethal
means of suicide, via their access to insulin, which has been
reported as a method of suicide attempt among youth with
T1D [67]. However, removing access to such medication
raises additional concerns, as youth with T1D might also
skip medication doses, with the intent to trigger diabetic
ketoacidosis, a potentially lethal outcome. The medications
and supplies for T1D management (e.g., insulin, glucagon,
management devices) are also expensive [68, 69], and com-
pleting the many complex tasks of daily TID management
requires substantial accommodation to youth and family rou-
tines [70-72]. Together, these basic requirements of T1D
management may lead youth to perceive themselves as a
burden on family time and financial well-being. In a study
of youth and young adults with T1D who screened positive
for suicide risk, 65% reported that they felt like a burden on
their families, with T1D being a common reason for this
perception, and 47% reported a low fear of death [73].

Youth with T1D also frequently report poor social sup-
port and low connectedness, particularly youth from lower
socioeconomic backgrounds [74, 75]. Youth with T1D may
thus experience elevations in both perceived burdensome-
ness and thwarted belongingness. Further, management
of T1D often involves repeated engagement in potentially
painful self-management tasks (e.g., frequent blood glucose
checks and insulin injections, site changes for continuous
glucose monitors and insulin pumps). This repeated expo-
sure to mild pain and the sight of blood may contribute to

the development of the acquired capability for engaging in
suicidal behaviors. Repeated hypoglycemic experiences may
also serve as a means for building tolerance to the discom-
fort associated with hypoglycemia, resulting in an acquired
capability for insulin overdose, a high-risk method of suicide
for people with T1D. Finally, consistent with the 3ST model,
the knowledge that T1D is a chronic, lifelong condition,
paired with difficulties in diabetes self-management, may
lead youth with T1D to experience a sense of hopelessness
about being able to achieve glycemic goals (e.g., in-range
HbAc, avoiding serious complications) [76].

Taken together, the experiences of youth with T1D,
including loneliness and social disconnection, burden-
someness related to the demands of T1D management,
high cost of treatment and required accommodations, the
increased rate of other mental and behavioral health con-
ditions, increased experiences with pain, and increased
access to potentially lethal medication, may contribute to
the increased risk of suicide-related behaviors seen among
this population (see Fig. 1).

Preventive Interventions for Suicide-Related
Behaviors Among Youth and Young Adults

The past decade has seen substantial advances in the empiri-
cal evidence-based for suicide prevention in the general pop-
ulation [77-80]. A range of preventive interventions now
exist with empirical support for their efficacy, including edu-
cation-based universal prevention programs (e.g., Question,
Persuade, Refer), brief safety-focused interventions (e.g.,
means safety interventions, safety planning, crisis response
planning), and psychosocial interventions (e.g., The Col-
laborative Assessment and Management of Suicidality,
dialectical behavior therapy, cognitive behavioral therapy
for suicide prevention) [81-91]. There is also emerging evi-
dence for the use of pharmacological treatment for suicide
risk, via the use of single-dose intravenous ketamine, though
large-scale clinical trials are needed before pharmacological
treatment can be widely implemented [92-94].

Perhaps most critical for use within medical settings,
such as diabetes care clinics, are brief safety-focused inter-
ventions, including means safety and safety planning inter-
ventions. Means safety refers to interventions that involve
temporarily restricting an individual’s access to items that
may be used for suicide, in order to deny or delay access to
those items in the event of a suicidal crisis. As suicidal crises
are typically brief, with rapid onset and rapid de-escalation
[95, 96], reducing access to lethal methods can prevent sui-
cidal behavior long enough for de-escalation to occur. In
the general population, use of means safety interventions
is associated with changes in safety-related behaviors and
increased safe storage of firearms and medications [97-101].
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Risk Factors for Suicide T1D Considerations

Ideation
Perceived Daily diabetes management
Burdensomeness demands on family, T1D costs

Thwarted Belongingness Social isolation, T1D stigma

Hopelessness Difficulty achieving glycemic

targets, no cure for T1D

Risk Factors for Suicide T1D Considerations

Attempts and Suicide

Acquired capability —
increased pain tolerance,
fearlessness of death

Acclimation to painful
actions (e.g., fingersticks,
injections, site changes)

Access to lethal means Insulin

Physical pain/discomfort Frequent fingersticks, blood
draws, injections, site changes,

symptoms of hypoglycemia

Emotional distress,
mental/behavioral health
concerns

Elevated risk for depression,
diabetes distress/burnout

Suicide Suicide
"l |deati ; » Attempts
eation and Suicide

Fig. 1 Hypothesized associations between type 1 diabetes and suicide risk among youth and young adults within an ideation-to-action frame-

work

Counseling on Access to Lethal Means (CALM), a brief
means safety intervention, includes providing education to
individuals at elevated risk for suicide (including the par-
ents of at-risk youth) regarding the importance of safe stor-
age of lethal means, an explanation of why safe storage is
important, and helping individuals identify safe storage steps
based on their personal risks and environment. Specifically,
CALM highlights the safe storage of firearms, as firearm
suicides account for 50% of all suicide deaths in the USA,
and medications, as intentional overdose is the most com-
mon method of suicide attempt [102, 103]. CALM can be
implemented in as little as 10 min, making it particularly
useful in fast-paced medical settings or where provider
time and resources are limited, such as emergency depart-
ments or pediatric primary care clinics. With brief training,
CALM can be implemented by a range of providers, and is
frequently administered by nursing staff or discharge coun-
selors [100, 104].

Suicide safety planning is a preventive intervention
designed to assist individuals who experience suicidal idea-
tion in maintaining safety during a suicidal crisis [105].
Safety planning is frequently included as an element in cog-
nitive-behavioral interventions for suicide prevention or may
be used as a standalone intervention [88]. Safety planning is
an interactive process in which a provider and client identify
a series of action steps to be taken in the event the client
experiences suicidal ideation, arranged in order of increasing
response intensity. When conducted with youth, parents may
be included in the development of a safety plan or the plan
may be shared with parents upon completion. Perhaps the
most widely adopted, manualized version of safety planning,
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the Safety Planning Intervention, includes identifying (a)
warning signs or triggers that typically precede a suicidal
crisis, (b) internal coping strategies (e.g., distracting activi-
ties), (c) social contacts or locations that may provide dis-
traction, (d) supportive contacts who can provide assistance
in a crisis, (e) emergency resources (e.g., therapist phone
numbers, hotlines, hospital emergency room locations), and
(f) limiting access to lethal means of suicide (i.e., safety
planning includes a means safety intervention) [105]. Mul-
tiple studies now demonstrate the efficacy of safety planning
as a standalone, brief intervention [106—-108, 109e, 110]. Of
note, safety planning is distinct from so-called no-suicide
contracts, in which youth sign a paper agreeing not to engage
in suicidal behavior. No-suicide contracts are generally not
recommended, as they have not been found to be efficacious
and raise a number of clinical and ethical concerns [111,
112]. In contrast, safety planning is recommended as a part
of routine clinical care for individuals at risk for suicide-
related behaviors [21, 113]. In practice, suicide safety plan-
ning can be completed in approximately 30-40 min. While
more time-intensive than a simple means safety intervention,
safety planning is brief enough to be utilized in a range of
medical settings and is frequently implemented in the con-
text of social work or psychology consult services.

In addition to brief safety-focused interventions, youth
identified as at-risk for suicide-related behaviors in medical
settings can be referred to outpatient mental or behavioral
healthcare providers for ongoing therapy. Suicide risk is a
transdiagnostic phenomenon and may be present in the con-
text of a range of other co-occurring mental and behavioral
health diagnoses. As a result, outpatient therapy may target
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suicide-related behaviors specifically, such as in the Collabo-
rative Assessment and Management of Suicidality (CAMS-
Care) [84], or may target other relevant concerns, such as
depression, anxiety, or substance abuse issues. Finally, when
youth are at imminent risk for engaging in suicidal behav-
ior, inpatient psychiatric hospitalization may be necessary to
ensure youth remain safe until a crisis has de-escalated and
they may be safely discharged to outpatient therapy.

None of these interventions has been evaluated specifi-
cally in youth with T1D. Given that youth with T1D typi-
cally have access to insulin for self-management of their
blood glucose and that insulin overdose is a serious health
risk, special considerations are needed for suicide preven-
tion in this population. Removing access to insulin may be
problematic, particularly for youth and young adults who
need to complete diabetes management tasks at school or
work and in other settings outside of parent/adult oversight.
Consequently, providers may need to adapt existing inter-
ventions to better address the needs of this population. For
example, it may be necessary in some cases for parents or
other adults (e.g., school nurses) to temporarily manage all
insulin access and administration for youth and young adults
with T1D at elevated risk of suicide. For individuals with
suicidal ideation who use insulin pumps, switching to insulin
injections may be considered, as a means to limit youth’s
insulin access. However, these approaches may severely
limit the youth’s independence and social engagement and
youth may perceive these changes as a punishment for their
suicidal ideation. Given the complexity and effort involved
in adult management of youth’s insulin and to avoid pun-
ishing youth for opening up about suicidal ideation, these
options should be taken only after careful consideration of
alternative solutions. When youth have not considered insu-
lin as a method of suicide attempt and have sufficient coping
skills for managing suicidal ideation, it may be appropriate
for them to continue to have access to insulin, with or with-
out additional adult oversight. Decisions regarding insulin
access and pump use should be informed by youth, parents,
the medical team, and a behavioral health professional with
experience in suicide risk assessment and management.
Given the complexity of issues such as the need to possess
potentially dangerous quantities of insulin, preventing sui-
cide in youth with T1D must also emphasize preventing sui-
cidal thoughts altogether, through early prevention and care
for behavioral health concerns.

Recommendations for Providers

There are several practical steps for advancing suicide pre-
vention among youth and young adults with T1D in hospital,
outpatient, and primary care settings. Solutions range from
simple, low-cost efforts like enhancing provider education

and training with respect to suicide prevention, to more com-
plex efforts to increase the availability of integrated behav-
ioral health services within diabetes specialty care clinics.

Enhance Staff Training in Recognizing
and Responding to Suicide Risk

Training medical and administrative staff in diabetes care
settings to recognize warning signs of suicide or to respond
to youth in crisis can help increase awareness and destig-
matize the topic of suicide and suicide prevention. Educa-
tion can help dispel myths about suicide, such as the con-
cern that asking about suicide results in increased suicidal
ideation or can “put the idea in someone’s head,” a concern
which has been repeatedly contradicted in empirical research
[114-116]. Recommended resources for training in recog-
nizing risk factors and warning signs of suicide include the
Question, Persuade, Refer program [87, 117, 118], Safe-
TALK [119], At Risk in Primary Care [120], or Recogniz-
ing and Responding to Suicide Risk in Primary Care [121].

Implement Routine Screening and Brief
Interventions for Suicide Prevention

Routine screening in diabetes clinics for suicidal ideation
can help detect youth at risk, identify needed safety interven-
tions, and direct them toward appropriate behavioral health
services. Furthermore, making mental health and safety
screening a routine part of medical care may help reduce
stigma and increase acceptability of speaking about these
topics—youth and parents may feel less “singled out” if they
are informed that everyone is routinely screened, and screen-
ing may make it easier for medical providers to introduce
these topics during appointments.

There are a number of suicide screening tools available,
such as the C-SSRS [122, 123] or the Ask Suicide Screening
Questions toolkit [124, 125]. Data show that routine screen-
ing of suicidal ideation in diabetes clinics is feasible within
routine T1D care appointments [73]. Of course, if a diabetes
clinic institutes a suicidality screening effort, it is critical
to have a protocol in place, including trained staff, to score
and interpret screeners and then implement more thorough
suicide risk assessments and brief interventions (e.g., suicide
safety planning, CALM) with youth identified as at-risk. The
ZeroSuicide institute offers an array of resources for provid-
ers looking to implement suicide prevention in healthcare
settings [126e¢]. Based on our clinical experiences, devel-
opment of clear protocols and workflows with suggested
language for introducing suicide risk screens and interact-
ing with youth and families can help to facilitate smooth
implementation of suicide risk screening and intervention
in healthcare settings. Reviewing protocols and workflows
with the entire medical and support staff, ensuring roles and
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responsibilities are clear, and ensuring all procedures and
policies are accurately documented may also help to reduce
staff concerns about implementing suicide prevention efforts
in healthcare settings such as a diabetes clinic. Clinics may
choose to have medical professionals, such as medical assis-
tants or nurses, complete screenings as part of the routine
checking-in process to further normalize these assessments,
with follow-up from physicians or social workers as needed
for at-risk individuals.

Adopt an Integrated Care Model

Behavioral healthcare providers often have experience with
assessing and managing suicide-related behaviors, as well
as in supporting families as they address complex issues.
As such, providing co-located, integrated behavioral health
services or a behavioral health consultation service may be a
valuable resource for supporting youth and families with co-
occurring medical and behavioral health concerns, such as
suicidal ideation. Integrated care also ensures that all mem-
bers of the treatment team have access to a shared medical
record and can easily and openly communicate concerns as
they arise, thereby improving the quality care for youth with
T1D. For youth with T1D, behavioral healthcare providers
who are familiar with T1D basics and the behavioral, psy-
chological, and family issues related to T1D management
may be particularly well suited to address suicidality in this
population.

Enhance “Upstream” Prevention Efforts

Given the complexity of managing suicide-related behaviors
among youth with T1D, it is imperative that providers place
an increased emphasis on identifying and addressing social
and emotional difficulties before suicidal ideation develops.
That is, by addressing risk factors for suicide early, it may
be possible to prevent development of suicidal ideation.
As such, providers should be cognizant of suicide risk fac-
tors and take steps to address behavioral health difficulties
early. Expressions of perceived burdensomeness or thwarted
belongingness, depressive symptoms, anxiety, high levels of
stress, or poor social connection (e.g., few friends) may be
met with referrals for evaluation or supports by behavioral
health providers, ideally with expertise in T1D. Respond-
ing to a range of behavioral health concerns is critical to
suicide prevention. From a psychiatric standpoint, suicide is
a transdiagnostic phenomenon and may occur in the context
of a wide range of psychiatric conditions. As such, referring
youth to behavioral healthcare for depression, anxiety, sub-
stance misuse, or other concerns can contribute to suicide
prevention. However, it is important to note that access to
behavioral healthcare, both for psychiatric medication and
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psychosocial therapy, may be limited based on location or
insurance status, and substantial waitlists are common.

Reducing Diabetes Distress

From a clinical diabetes management standpoint, elevated
diabetes distress is associated with lower quality of life,
lower engagement in diabetes self-management behaviors,
suboptimal glycemic outcomes, and behavioral health issues
[127, 128], all of which can contribute to suicidal ideation.
Using diabetes management devices (e.g., continuous glu-
cose monitors, insulin pumps, sensor-augmented insulin
pumps) may reduce everyday diabetes burdens and increase
quality of life in youth with T1D and parents [129-131].
Therefore, talking to youth and their parents to identify the
most stressful parts of diabetes and considering a transition
to advanced diabetes technologies if appropriate may help
to reduce perceptions of burdensomeness.

Educate and Support Families

Educating parents about risk factors and warning signs for
suicide can help ensure that parents recognize and address
warning signs should they arise. Furthermore, education
about mental/behavioral health in general, and specifically
about ways to support youth and minimize risk factors for
suicide, helps to leverage family members in supporting the
mental and behavioral health of youth with T1D. The Ameri-
can Academy of Pediatrics also recommends routine screen-
ing for depression during well child visits beginning at age
12 [132] and routine screening can also help to normalize
behavioral health topics. Normalization of diabetes distress
as a common experience among youth and young adults with
T1D may help reduce stigma around this topic. Providing
education and behavioral support about the importance of
maintaining collaborative family relationships around T1D
management, encouraging strong social relationships with
peers with T1D and others, and recognizing and managing
stress (diabetes distress and other sources of stress) can all
help youth with T1D reduce their risk for serious mental
health concerns including suicidality. This education about
the close relationship between chronic health conditions,
including T1D, and psychological concerns is intended to
help youth and their parents consider the broad range of
issues relevant to good health and high quality of life.

Recommendations for Future Research

The extant literature on the co-occurrence of T1D and
suicide-related behaviors among youth is relatively sparse.
Additional research is needed to explore unique risk and
protective factors associated with suicide-related behaviors
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among this population, as well as factors or experiences that
might contribute to elevated rates of thwarted belongingness,
perceived burdensomeness, hopelessness, or the acquired
capability for suicide. Researchers should develop and evalu-
ate preventive interventions for use among youth with T1D,
including any adaptations or modifications that may improve
their efficacy or effectiveness in this population. In addition
to adapting suicide prevention-focused interventions to be
appropriate for youth and young adults with T1D, it may
be valuable to develop and evaluate broad behavioral inter-
ventions for youth and young adults with T1D that incor-
porate aspects of suicide prevention. For example, given
the increased risk for suicidality in adolescence and early
adulthood and the common gaps in care during the transfer
between pediatric and adult healthcare settings, interven-
tions targeting diabetes transition may benefit from moni-
toring suicidality and integrating suicide prevention strate-
gies. Resilience-promotion interventions for youth with T1D
that target mood symptoms and diabetes distress concerns
[129-131] may be particularly well-suited to address suicide
risk factors and prevention. Given the complexity of man-
agement of T1D and the potentially lethal nature of insulin
overdose, future research should address T1D treatment
challenges when youth are experiencing suicidal ideation.
For example, technology solutions that integrate remote
monitoring functions with other software (e.g., password
dual authentication) could be developed to require secondary
authorization for insulin pumps to administer insulin dose.
In that manner, a caregiver could closely monitor insulin use
for youth at risk of suicide without removing their use of a
pump or reducing their ability to engage in activities away
from home. Alternatively, future research might examine for
which patients insulin restriction is necessary (e.g., identify-
ing which factors predict the use of insulin as a means for
suicidal behavior).

Summary and Conclusions

Despite the elevated prevalence of suicide-related thoughts
and behaviors in youth and young adults with T1D coupled
with the easy access to potentially life-threatening means
(i.e., insulin), there has been relatively little research focused
on the association between pediatric diabetes and suicide-
related thoughts and behaviors. In the context of current
theories and etiology of suicidal behavior, there are many
unique biopsychosocial factors of T1D care and manage-
ment—such as belongingness, burdensomeness, and access
to insulin—that contribute to the elevated suicide risk in
this population. Theories of suicidal behaviors developed in
other populations can serve as a guide to support diabetes
care providers in understanding the interplay between the
challenges of living with and managing pediatric diabetes

and suicide risk within their patients. Evidence-based inter-
ventions for suicidality emphasize the importance of reduc-
ing suicidal youths’ access to potentially lethal means for
suicidal behavior, though there are unique T1D-related treat-
ment challenges to implementing these approaches. Means
safety and safety planning interventions should integrate
diabetes-specific problem-solving and safety planning, spe-
cifically discussions about the dangers of inaccurate insulin
dosing and/or overdose with youth, their parents, and their
diabetes care providers. Suggestions for suicide prevention
for this population would benefit from focusing on provider
psychoeducation on the risk factors and warning signs, rou-
tine universal risk screening within the context of ambula-
tory T1D care, and brief targeted early youth and family
interventions aimed at prevention of suicide behaviors spe-
cific to diabetes management. By way of multidisciplinary
care coordination, referrals to pediatric health psychology
providers serve as an alternative method to screening and
intervention for youth with type 1 diabetes at highest risk
for suicidal behaviors and provide inroads for the delivery
of timely, effective, and lifesaving care.
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