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Adverse mental health outcomes are arguably 
now the leading ‘complication’ of Type 1 dia-
betes (T1D) during childhood and adolescence. 
Whereas contemporary microvascular and auto-
immune comorbidities occur at rates of only 
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 � Screening for psychological disorders in youth with Type 1 diabetes should be an integral part of 
‘gold‑standard’ clinical practice.

 � Who to screen: preferably an all‑of‑clinic approach should be used given the high prevalence; however, 
priority should be given to younger children exhibiting externalizing behavior disorders or adolescents 
exhibiting chronic poor metabolic control or emotional disorders.

 � When is screening likely to be most efficacious: screening should be carried out at any time, but if 
resources are constrained, either shortly after diagnosis or in midadolescence, it should be 2–3 years 
prior to transition to adult services.

 � What disorders to screen for: in younger children, parent–child conflict should be investigated; in 
adolescents, affective disorders (depression and anxiety) and eating disorders are the most likely 
psychological problems.

 � How best to screen: there are a number of validated self‑report questionnaires including the Child 
Behavior Checklist for younger children and the Youth Self Report for adolescents.
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0–6% [1,2], there are numerous reports of either 
mental health disorder or self-reported mental 
health referral in as many as 20–50% of youth 
and young adults with diabetes [3–9], although 
not all studies report significant elevations in 

Summary Psychological morbidity is significantly more common in youth with 
Type 1 diabetes than microvascular and autoimmune complications. As such, mental health 
problems represent a considerable burden to both the individual and the public health 
system. Risk factors for psychological distress in youth with this disease are identified and the 
long‑term adverse consequences of poorly controlled diabetes are highlighted. A practical 
and cost‑effective case is made for clinic‑based screening at key time points to identify 
troubled youth and to facilitate timely intervention for this ‘at risk’ population.
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psychopathology (e.g., [10]). A recent meta-
analysis [11] confirmed an overall elevated risk for 
parent-reported psychological distress (medium 
effect size of 0.6) in children with T1D with a 
lower, but still significant, increase of self-reported 
depression (medium effect size of 0.4). We have 
previously advocated that such a high prevalence 
rate merits routine screening [12]. Given that a 
minority of pediatric diabetes centers have dedi-
cated psychology support [13,14], a shift to a mental 
health focus in diabetes complications screening 
has substantial implications for care and service 
delivery. It would be highly desirable if routine 
mental health screening was integrated into usual 
diabetes care, but in the context of the almost uni-
versal experience of limited resources, the ques-
tion remains as to how this is best achieved. In 
this paper, we provide a template to help clinicians 
recognize early symptoms of psychological dis-
tress and to be alert to times of increased vulner-
ability for their young patients. We suggest practi-
cal and cost-effective approaches to clinic-based 
screening for mental health problems to facilitate 
the goal of timely intervention before problems 
become entrenched and secondary sequelae of the 
initial problem (e.g., school absence, family con-
flict, social withdrawal and poor metabolic con-
trol) result in greatly increased morbidity. Such 
an approach assumes that mental health expertise 
and resources are an integral part of the treating 
team, but are at least available on a referral basis. 
In essence, the critical issues for such interven-
tion are: who to screen?; when is screening likely 
to be most efficacious?; what disorders to screen 
for?; and how best to screen?

Who should be screened for psychological 
dysfunction?
There has been much research into identifying 
the antecedents and markers of psychological 
distress in youth with T1D. This has allowed us 
to predict who is likely to be at risk of develop-
ing or currently having a psychological disorder. 
Adjustment problems that commonly occur at 
or around the time of diabetes diagnosis [15], have 
been found by several groups to predict later 
psycho logical difficulties [4,16,17]. Prospective, 
longitudinal research by our group from the time 
of diagnosis to the age of neuromaturation is sup-
portive of these research findings. Externalizing 
behaviors (oppositional defiant behavior and 
conduct problems) already evident at diagnosis, 
were associated with a significantly greater likeli-
hood of a Diagnostic and Statistical Manual of 

Mental Disorders (4th Edition) diagnosis during 
adolescence [7], and greater need for mental health 
services at some point over the course of the ill-
ness when followed up 12 years post-diagnosis 
[9]. These findings are not unique to the context 
of childhood diabetes and are consistent with 
the developmental psychopathology literature 
in general [18–20], which suggests that untreated, 
early-onset behavior problems tend to persist and 
generalize into broader and more serious forms of 
psychopathology.

Of course, not all patients will be diagnosed 
in childhood; therefore, adolescent markers are 
equally desirable. Poor adherence to diabetes-
related tasks is commonly associated with poor 
mental health – particularly depression and eat-
ing disorders [21–23]. For example, in one study 
of youth aged 8–21 years, 56% of those with 
psychiatric disorders, compared with only 17% 
without a disorder, failed to comply with their 
medical regimen [24]. Compromised adherence 
in youth with psychological problems is, in turn, 
associated with poor metabolic control. Treating 
HbA1c values as a continuum, one study of youth 
with diabetes showed that for each rise in HbA1c 
of 1%, there was a 27% increased probability of 
depression [23]. Alternatively, using a threshold 
HbA1c, another study showed that youth with 
HbA1c levels above 9.0% were twice as likely to 
exhibit higher levels of aggression, delinquent 
behaviors and attention problems [25]. Depression 
and behavior problems have also been associated 
with increased risk of multiple diabetes-related 
hospitalizations [16,26,27]. However, associations 
between psychological maladjustment and poor 
metabolic control in youth with diabetes are not 
straightforward. While some individuals experi-
ence stress-related neurohormonal changes that 
may adversely influence metabolic control directly 
through endocrine pathways [28–30], in other 
individuals, high anxiety and other internalizing 
symptoms are associated with better adherence 
and better glycemic control [31–34]. Of course, 
association implies neither cause nor effect, and 
these findings are consistent with neurotic symp-
toms either contributing to, or resulting from, 
obsessive preoccupation with the demands of the 
diabetes treatment regimen or, indeed, both. In 
a study of 235 children with diabetes, structural 
equation modeling indicated that metabolic con-
trol was underpinned by adherence to diabetes-
related tasks, which in turn was associated with 
executive functioning (planning, organization 
and problem solving skills) and behavior [35]. This 
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linear model, however, does not allow for the pos-
sibility of poor metabolic control impacting upon 
executive skills and behavior.

A constant supply of glucose to the brain is 
critical for normal cerebral metabolism, with 
both hypoglycemia and hyperglycemia affecting 
activity, survival and function of neural cells in 
in vitro and in vivo models [36–39]. Furthermore, 
we have recently shown that fluctuating glycemia 
in an in vitro model redolent of unstable diabe-
tes, may be more neurotoxic than either sustained 
hyper- or hypo-glycemia [40]. In children, acute 
hyperglycemia is associated with higher levels of 
externalizing behavior problems, low mood [41,42] 
and impaired cognition [43,44]. Long-term glyce-
mic instability, during childhood (and neuro-
development) is associated with impaired cogni-
tion, with both severe hypoglycemic events [45–48] 
and chronic hyperglycemia [46,49–51] implicated 
in this association. Even at the time of diagnosis 
(with or without diabetic ketoacidosis), impaired 
mental state is associated with a significantly 
lower full scale IQ in the medium term [52]. 
Subtle cognitive deficits, often poorly recognized 
and remediated, are likely to contribute to poorer 
school performance evident in children with dia-
betes [9,53], which in turn increases risks for low 
self-esteem, anxiety and behavioral difficulties. 
Thus, glycemic instability and poor metabolic 
control in childhood appear to be injurious to 
the brain with impacts upon cognition, affect 
and behavior. Whilst mediating factors such as 
coping style, locus of control, social supports and 
parental psychopathology may contribute to the 
inconsistent relationship between mental health 
and metabolic control, the weight of the litera-
ture supports the notion of a neurobehavioral 
feedback ‘double jeopardy’ relationship between 
psychological and physiologic well being.

When resources allow, it would be preferable 
to screen all children and youth with diabetes for 
mental health disorders; however, when resources 
are constrained, a more focused approach can be 
adopted. Young children exhibiting adjustment 
and oppositional behaviors, or older youth exhib-
iting obvious psychopathological signs, poor cop-
ing strategies or problems with adherence and/or 
metabolic control should be considered at greater 
risk of an overt or latent psychological disorder. 
One might also include children with very ‘tight’ 
control as targets for screening, as over-diligent 
preoccupation with the treatment regimen may be 
masking covert anxiety or depression. Finally, cli-
nicians should be aware of contextual events, such 

as family breakdown, or physical or mental ill 
health in parents or other family members, as pre-
viously well-adjusted children may decompensate 
in the face of these additional stresses.

When should screening be undertaken?
This question can be addressed by either assessing 
the likelihood of yield (detecting incident cases) 
or the gravity of clinical consequence. Fortunately 
in the context of T1D in youth, these two impera-
tives often coincide. Good clinical care demands 
that symptoms of psychological distress should 
be responded to on an ‘as needed’ basis whenever 
they are present. However, current evidence sug-
gests two key periods when routine screening of 
the diabetes clinic population may significantly 
reduce individual and family distress, and pro-
vide a window of opportunity to offer evidence-
based interventions. In turn, this approach should 
reduce longer-term psycho logical and physical 
health morbidity, with obvious benefit both to the 
individual, as well as to the public health budget.

The time around diagnosis of T1D in a child is 
likely to be associated with high levels of contact 
with the treating team. Both the child and family 
experience a period of considerable adjustment 
to the new challenge of managing a demanding 
chronic illness, which draws heavily on the fam-
ily’s capacity to establish organized routines, to 
communicate and problem solve effectively and 
to provide high levels of emotional support. A pre-
existing history of oppositional behavior problems 
in the younger child is an obvious risk factor for 
poor adjustment and heightened levels of par-
ent–child conflict around diabetes management 
tasks. It is clear from our own findings [7,9], and 
from the developmental psychopathology litera-
ture in general, that externalizing behaviors in the 
young child tend to persist and generalize into 
internalizing symptoms by adolescence. In addi-
tion, parental motivation to address problems and 
make changes is likely to be high around the time 
of diagnosis, thus routine screening and targeted 
intervention at this time is likely to be met by a 
positive response from families.

Adolescence is a period where there is an 
increased mental health burden in youth with 
chronic illness [54]. Youth with diabetes contribute 
to this increase in prevalence, having referral rates 
for mental health services that are approximately 
twice the rate of healthy controls [9]. The clinical 
imperative of detecting mental health disorders 
in adolescents with diabetes cannot be overstated. 
Apart from the immediate-term double jeopardy 
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association of poor metabolic control with poor 
mental health, there are equally significant longer-
term associations. First, mental health difficul-
ties in late adolescence are associated with lower 
rates of work/study participation and higher rates 
of unsuccessful transition to adult diabetes care 
[9]. Second, the decade of greatest risk of sudden, 
unexplained diabetes-related death is between 20 
and 30 years of age [55]. A past history of men-
tal health disorder in adolescence increases the 
odds ratio of sudden death 4.6-fold [55]. Finally, 
untreated mental health issues do not resolve 
spontaneously. Mental health issues in adoles-
cence persist into midadulthood and are associ-
ated with poorer metabolic control throughout 
life [6,56]. Allowing for the above points, it appears 
reasonable to select adolescence as a key time to 
screen for latent or overt mental health issues. 
Obviously, serial screening during this time 
would be optimal; however, if one were to screen 
for mental health issues on only one occasion dur-
ing this period, a strong case can be made for a 
time point in mid adolescence, 2–3 years prior to 
transition. This fulfils the imperatives of yield and 
clinical significance, whilst allowing sufficient 
time for intervention to occur prior to leaving 
pediatric care.

What psychological disorders should be 
screened for?
Given the high demand for effective fam-
ily communication in diabetes management, 
parent–child conflict and oppositional behavior 
in the younger child with diabetes are obvious 
foci of screening programs early in the natural 
history of the disease. This is critical, as there is 
empirical evidence in the developmental psycho-
pathology literature that behavior problems in 
the child can be effectively treated if interven-
tion occurs early [18–20]. Enhancing parenting 
skills and reducing family conflict appears to 
increase the effectiveness of early intervention to 
address behavior problems in the younger child 
[57] and may reduce the risk of a secondary or 
comorbid internalizing disorder in adolescence. 
Furthermore, externalizing behaviors are easily 
and reliably identified by parents using simple 
and cost-effective standardized questionnaires 
that lend themselves to administration within a 
diabetes outpatient clinic.

Developmental transitions, such as the onset of 
puberty, offer new challenges, as well as oppor-
tunity for positive change. In addition, in youth 
with diabetes, adolescence marks an important 

transition to increased autonomy in disease 
management. Optimal control requires a focus 
on long-term goals, as well as intact executive 
functions, which are not fully mature in many 
adolescents [35]. This mismatch between the ado-
lescent’s desire for autonomy and a still evolv-
ing capacity for foresight and sound judgment 
is likely to increase parental anxiety and may 
exacerbate parent–child conflict. Multiple infor-
mants and comprehensive screening measures are 
required for this age group, as symptom expres-
sion covers a broad spectrum, with increased risks 
for affective and eating disorders, sometimes not 
known to parents, as well as conduct problems 
[7,54]. In addition to reducing mental health 
symptoms in this age group, there is a need to 
proactively enhance self-esteem and coping skills. 
That is, effective intervention with youth requires 
a focus on both symptom reduction, as well as 
screening and proactive enhancement of adaptive 
coping skills to support good mental health and 
to equip the adolescent to meet the new chal-
lenges of greater independence and autonomy in 
daily life and disease management. Thus, there 
is a clear need for a multidimensional view of 
psycho logical well being in this age group and 
a flexible response to problems when they pres-
ent, either opportunistically in routine clinical 
care or through more formal screening. Our own 
clinic [Serlachius A. The best of coping: a randomised 

trial to improve glycaemic control and psychosocial 

well-being in adolescents with Type 1 diabetes (2012), 

Unpublished Data], and others [58], have demon-
strated the efficacy of clinic-wide preventative 
or skill-enhancing interventions. Other children 
with more serious psychopathology and those 
presenting against a background of family dys-
function, will require a multidisciplinary team 
approach and an individualized treatment plan.

As noted above, clinicians should also be 
aware of the possibility of cognitive impairment 
that may be associated with adverse behavioral 
and emotional outcomes. In adults with T1D, 
elevated prefrontal cortical glutamate-glutamine-
γ-aminobutyric acid levels detected on magnetic 
resonance spectroscopy were associated with 
poorer cognitive outcomes and mild depression 
[59]. Subtle impairments in verbal and full-scale 
IQ, as well as deficits in executive skills, memory 
and attention have been reported in pediatric 
cohorts, particularly in children diagnosed with 
diabetes early in life [46,48,49]. There is an increas-
ing body of evidence highlighting morphologic 
and spectroscopic brain changes with [60,61] and 
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without [62–65] cognitive assessment in children 
and adolescents with diabetes, although direct 
associations between these changes and emo-
tional status are yet to be reported. Morphologic 
findings have varied within the diabetic cohorts 
studied; however, most groups found associations 
between a history of severe hypoglycemia and 
regional gray matter volumes [60–62,65]. Given the 
relatively high rates of coexisting cognitive and 
emotional pathology in diabetic youth, it is not 
unreasonable to assume that there may be asso-
ciations. Thus, it may prove to be the case that 
some patients who have been repeatedly exposed 
to extremes of glycemia and acidosis with appar-
ent psychopathology, may be best approached 
using a neurodisability, rather than a primarily 
behavioral/emotional paradigm.

How is screening best performed?
One of the great benefits of tertiary diabetes care 
in most pediatric centers is continuity of care. 
This allows for repeated review of patients and for 
age- and developmental stage-appropriate care to 
be delivered. The process of ongoing review also 
allows for screening tools to be used that may 
have a lower sensitivity than would otherwise 
be necessary, as questionnaire responses can be 
combined with clinician knowledge, based on an 
ongoing relationship with the child and family. 
Parent report of childhood behavior problems 
using standardized pencil and paper question-
naires, such as the Child Behavior Checklist [66], 
the Behavior Assessment System for Children [67] 
or the Strengths and Difficulties Questionnaire 
[68], have proven reliable and valid, as well as being 
cost effective and easy to administer within a 
diabetes clinic. Broad-spectrum measures such 
as these can be followed by more targeted clinical 
assessment and clinical intervention for any prob-
lems identified, thus facilitating the most effective 
use of scarce and expensive clinical resources.

Adolescence marks an important developmen-
tal transition when self-report of symptoms is crit-
ical to reliably ascertain mental health difficulties, 
particularly internalizing symptoms that may go 
unnoticed by parents. The Behavior Assessment 
System for Children and the Strengths and 
Difficulties Questionnaire have self-report forms 
normed for the adolescent age group and there 
are upward extensions of the Child Behavior 
Checklist, namely the Youth Self-Report and the 
Young Adult Self Report that can be used alone 
or in conjunction with a parent report. The Beck 
Youth Inventory assesses symptoms of depression, 

anxiety, anger, disruptive behavior and self-
concept in a measure targeted specifically for the 
adolescent age group [69]. Consideration might 
also be given to screening diabetes-related qual-
ity of life in this age group to identify negative 
feelings and barriers to treatment adherence.

conclusion
Any clinician involved in the care of children and 
adolescents with T1D can attest to the difficulties 
in managing intercurrent emotional, psychiat-
ric and behavioral problems. Some of these dif-
ficulties will arise from a lack of resourcing of 
psychological support, a lack of consensus as to 
defined psychological assessment pathways or to 
a lack of training for physicians in the recogni-
tion of mental health difficulties. The possibility 
of associated cognitive impairment, specifically 
in the areas of memory and attention, which 
are critical areas for successful participation in a 
learning environment, further adds to diagnos-
tic and management complexity. However, not-
withstanding variability in cultural and clinical 
contexts, it is possible to define potential starting 
points – the ‘who’, ‘when’, ‘what’ and ‘how’ of a 
psychological screening program.

Future perspective
As a starting point, we argue for basic training in 
the recognition of psychological difficulties for all 
clinicians involved in front-line care of children 
with T1D, a targeted and systematic approach 
to clinic-based screening and access to mental 
health expertise to interpret screening measures. 
Specific models of mental health service delivery 
to support clinical care of children with T1D, the 
treatment modalities most efficacious for particu-
lar problems and the barriers to treatment remain 
significant challenges to be addressed, as a matter 
of some urgency, if we are to significantly reduce 
the well-documented psychological morbidity 
associated with this disease and its implications 
for optimal metabolic control in the future.
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