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Article points

1. Studies show that despite
advances in medical treatments,
most children and young
people with diabetes do
not meet glycaemic control
targets, and regimen adherence
problems are common.

2. Key psychosocial issues that
increase risk for glycaemic
control problems include
inadequate blood glucose
monitoring and problem-solving,
insulin misuse, depression
and eating disorders, family
conflict and inconsistent contact
with the healthcare team.

3. A patient-centred, collaborative
model of interdisciplinary team
diabetes management that
recognises young person and
family autonomy and promotes
and supports family teamwork is
a skillful approach to improving
diabetes self-management in
children and young people.
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Despite advances in medical treatments and technologies, most children and young
people with type 1 diabetes do not attain optimal glycaemic control, many are not
on intensified insulin regimens and regimen adherence problems are common.

A number of controlled studies have demonstrated the efficacy of behavioural
interventions to improve regimen adherence and glycaemic control in this group. This
article describes an ecological model for understanding glycaemic control difficulties
and identifies key psychosocial issues related to diabetes management. High-risk
demographics and situations include: ethnic minority and low-income family status;
inadequate blood glucose monitoring and problem-solving skills; insulin misuse;
depression and eating disorders; family conflict; and inconsistent contact with the
healthcare team. The patient-centered chronic care model is described as a skilful
approach to increasing the probability of successful team management of diabetes in
children and young people. Opportunities for future research are identified.

ype 1 diabetes in children is increasing in
incidence worldwide and being diagnosed
at earlier ages (Gale, 2002; Patterson et
al, 2009). In recent years, there have been many
advances in medical treatments for diabetes,
including: new fast-acting insulins; efficient and
accurate blood glucose (BG) monitoring meters;
continuous glucose monitoring systems and smart
insulin pumps with capability to download data to
computers for the analysis of patterns of BG; basal
and bolus administrations; and carbohydrate intake.
Despite these technological advances, optimal
glycaemic control is attained by relatively few
children and young people with diabetes.
It is well known that HbA _ levels near to
normal reduce the long-term health complications
associated with diabetes, yet the translation of the

results of the Diabetes Control and Complications

Trial (DCCT) to routine clinical practice remains a
challenge for healthcare teams nearly 20 years after
its publication (DCCT Research Group, 1993;
1994). For example, research findings indicate that
less than one-third of children and young people
have an HbA _less than recommended targets in
the USA (Petitti et al, 2009) and in Europe (de
Beaufort et al, 2007; Hanberger et al, 2008), and
many have poor glycaemic control (>75 mmol/mol
[9%]). Data from the National Diabetes Audit
Paediatric Reporr 2009-2010 (NHS Information
Centre, 2011) showed that in the UK just 14.5% of
young people had an HbA <58 mmol/mol (7.5%),
and over 30% had an HbA, >80 mmol/mol (9.5%).

This article describes an ecological model for
understanding factors associated with glycaemic
control in children and young people with type 1

diabetes, reviews research related to key psychosocial
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issues, identifies high-risk situations for poor
glycaemic control, discusses clinical implications for
successful team management of diabetes in children

and identifies opportunities for future research.

Ecological model of glycaemic control

It is helpful to use an ecological model to understand
factors influencing glycaemic control outcomes in
children and young people with diabetes. There
are many factors to consider, each of which can be
visualised as rings around the centre concept of the
young person’s glycaemic control (Figure I), which
comprise:

e Young person’s characteristics.

@ Parent, family and social factors.

e Medical system characteristics.

Young person’s characteristics

Studies indicate that later age, female gender and
longer diabetes duration are associated with higher
HbA _ (Petitti et al, 2009). It is also clear that
child demographic factors are important to consider,
as studies show that children from lower-income,
ethnic minority families and children who do not
speak the language of the majority culture and
have greater difficulty communicating with the
healthcare team are at greater risk for glycaemic
control problems (Delamater et al, 1999; de Beaufort
et al, 2007; Petitti et al, 2009). There is also evidence
that more frequent self-monitoring of BG (SMBG)
and use of insulin pumps is associated with improved
glycaemic control (Paris et al, 2009); however, it is
also clear that not all children and young people who
check their BG frequently and use insulin pumps
attain optimal glycaemic control.

It has been well documented that regimen
adherence and glycaemic control declines from
childhood to adolescence (Johnson et al, 1992;
Helgeson et al, 2010a). Weissberg-Benchell et al
(1995) showed that low rates of SMBG were
reported by many young people, and 30% admitted
to fabricating BG results; only 22% reported never
making up a BG result. Wysocki et al (2008) found
that even if young people checked their BG, many
did not use the results for problem-solving.

Insulin misuse is also common among young
people. Research has shown that only 40% of
adolescents report never missing an insulin dose
(Weissberg-Benchell et al, 1995), up to 30% of
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Figure 1. Ecological model of predictors of glycaemic control in children and young people

with diabetes. SES=socioeconomic status; SMBG=self-monitoring of blood glucose.

adolescent girls under-dose to control their weight
(Neumark-Sztainer et al, 2002) and missed meal
boluses are common (Burdick et al, 2004). It is
challenging for many young people to understand
the composition of the foods they eat in terms of
grams of carbohydrate, protein and fat, and then
to calculate the optimal insulin bolus to cover the
food they are about to consume or have consumed.

Children and young people with diabetes do not
differ from those without diabetes, in that they are
not getting enough regular physical activity. This
is important, not only because physical activity
improves cardiovascular and muscular fitness, but
also because increased physical activity is associated
with improved insulin sensitivity (Schmitz et al,
2002), a factor important to good glycaemic control.

Cognitive and psychological factors are also
importantconsiderationswhen trying to understand
adherence and glycaemic control difficulties.
Healthcare professionals are concerned with HbA
results and in helping patients attain targets for
optimal glycaemic control. However, Patino-
Fernandez et al (2009) examined young people’s
understanding of the HbA, _testand itsimplications,
and reported that few could accurately define the
test and even fewer understood the BG ranges

associated with various HbA _levels. McNally et
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Page points

1. Eating disorders and disordered
eating are additional
psychological factors that
have important implications
for diabetes management;
disordered eating has been
associated with insulin
omission, higher HbA,
and later increased risk of
microvascular complications.

2. Adolescence is often a period
of increased stress as young
people struggle with normal
developmental tasks of self-
identity, peer relationships and
plans for adulthood; having
diabetes makes this already
complicated developmental

period even more challenging.

W

. Many studies have shown that
family conflict is associated with
decreased regimen adherence
and poor glycaemic control,
while parental support, clear
communication and increased
monitoring of regimen
behaviour is associated with
improved regimen adherence
and glycaemic control.

al (2010) showed that executive functioning skills
are associated with better regimen adherence and
glycaemic control, and that adherence mediates
the relationship between executive functioning
and glycaemic control. Early studies showed that
better adherence and glycaemic control could
be predicted by self-efficacy (Grossman et al,
1987), specific health beliefs (Brownlee-Duffeck
et al, 1987) and cognitive maturity (Wysocki et al,
1996). These are important factors, but it is helpful
to note that many young people underestimate
their own risk for diabetes-related complications
despite acknowledging others’ risks (Patino et al,
2005).

Regarding psychological factors, studies indicate
that depression and anxiety are associated with
decreased SMBG and higher HbAlc (Hood et al,
2006; Herzer and Hood, 2010; McGrady and
Hood, 2010). From the SEARCH study, a multi-
site, population-based study of diabetes among
young people in the USA (Lawrence et al, 2006),
14% of young people reported mild depression,
8.6% reported moderate to severe depression, with
more gitls reporting depressive symptoms than
boys, and depression was associated with higher
HbA,_and increased diabetes-related admissions to
accident and emergency departments. Fortenberry
et al (2011) showed that perceived control buffered
the association between negative affect and poor
self-care, indicating that effective cognitive coping
abilities may attenuate the adverse effects of negative
emotions on diabetes care.

Eating disorders and disordered eating are
additional psychological factors that have important
implications for diabetes management. Research
has shown that at least 10% of teenage girls with
diabetes have an eating disorder (Jones et al, 2000),
17% have disordered eating behaviour (Engstrom
et al, 1999) and 38% have unhealthy weight-
control behaviour (Neumark-Sztainer et al, 2002),
a problem that is increasingly being recognised in
boys. This is significant because disordered eating
has been associated with insulin omission, higher
HbA,_ and later increased risk of microvascular
complications (Rydall et al, 1997). Disordered
eating behaviour can be predicted by body image
problems and depression (Olmsted et al, 2008),
risk factors that healthcare teams should monitor

in young people.

Adolescence is often a period of increased stress as
young people struggle with normal developmental
tasks of self-identity, peer relationships and plans
for adulthood; having diabetes makes this already
complicated developmental period even more
challenging. Increased life stress and maladaptive
coping have been documented correlates of decreased
self-care behaviour and poor glycaemic control
(Delamater, 2009). Berg et al (2009) have shown
that coping effectiveness is related to less depression,
more self-efficacy and better adherence. In another
study (Helgeson et al, 2010b), stressful life events
predicted psychological distress, decreased adherence
and higher HbA _over time.

Diabetes also affects the neurocognitive
development of children and young people. In a
meta-analysis, Naguib et al (2009) found that some
children with type 1 diabetes had a variety of mild
cognitive impairments and slightly reduced overall
intellectual functioning. In a prospective study
from Australia, Lin et al (2010) demonstrated that,
12 years after diagnosis, participants with diabetes
performed more poorly on working memory;
additionally, early onset and a history of significant
hypoglycaemia or hyperglycemia were related to
poorer attention, learning and mental efficiency.
Other work in this area (Patino-Fernandez et al,
2010) has shown that hyperglycaemia is associated
with decreased neurocognitive abilities among pre-
school-aged children with type 1 diabetes.

Parent, family and social factors

There is a substantial research base documenting the
importantrole of social factorsin diabetes management,
including parental and family functioning as well as
peer relationships and support (Delamater, 2009).
For example, family sociodemographic factors such
as low income and single parenthood are associated
with greater risk for glycaemic control problems
(Thompson et al, 2001). Many studies have shown
that family conflict is associated with decreased
regimen adherence and poor glycaemic control, while
parental support, clear communication and increased
monitoring of regimen behaviour is associated with
improved regimen adherence and glycaemic control
(Wysocki, 1993; Miller-Johnson et al, 1994; Anderson
et al, 1997; 1999). Family conflict and negative affect
related to BG monitoring has also been associated
with depression in children (Hood et al, 2006).
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Better diabetes outcomes are associated with
general functioning in the family, such as
more structured family routines, cohesion and
authoritative parenting style (Davis et al, 2001;
Greening et al, 2006; Shorer et al, 2011). Having a
collaborative relationship between the parent and
the young person with shared responsibilities for
diabetes management is particularly important,
and is associated not only with better regimen
adherence but also with improved emotional
adjustment (Berg et al, 2008; Helgeson et al,
2008). Studies focusing on parental functioning
indicate that maternal depression may undermine
care-giving effectiveness, and perceived parental
burden of diabetes management is associated with
poor glycaemic control in children (Cunningham
et al, 2011; Wiebe et al, 2011).

Peer relationships are also important in diabetes
management, as children and young people may
receive considerable emotional support from their
friends (La Greca et al, 1995). When young
people attribute negative peer reactions to their
self-care, they are more likely to have adherence
difficulties and increased diabetes stress, which
in turn worsen glycaemic control (Hains et al,
2007). On the other hand, when peers are trained
about diabetes in the school setting, children with
diabetes report a better quality of life (Wagner et
al, 2006). Helgeson et al (2009) showed that poor
peer relations were related to decreased regimen
adherence and worse glycaemic control, while
more family support predicted better glycaemic

control.

Medical system and community factors

Studies indicate that young people who have
inconsistent and infrequent contact with the
healthcare team are more likely to have glycaemic
control problems (Jacobson et al, 1997; Kaufman
et al, 1999). In a prospective study (Helgeson et al,
2010a), poor glycaemic control was predicted by
missed clinic visits, peer conflict, negative affect
and decreased levels of BG monitoring. There is a
large body of literature indicating that the quality
of relationship between healthcare provider and
patient is an important determinant of regimen
adherence in chronic illness care (Delamater, 2006),
although few studies have focused on children and

young people with diabetes.

In the SEARCH study, Paris etal (2009) found that
prescriptions for more intensified insulin regimens
including pump therapy were associated with family
demographics, including higher socioeconomic
status and parental education; additionally, children
from ethnic minority groups were less likely to be on
insulin pump therapy. Valenzuela et al (2011) also
found that children from ethnic minorities were less
often prescribed insulin pump therapy, and that the
intensity of the insulin regimen was related to the
physician’s perceptions of family functioning and
child competence. However, research demonstrates
that young people should not be denied access to
regimen intensification based on perceptions of
limited competence, as even young people with low
self-management competence have been shown to
improve with intensive insulin therapy (Wysocki et
al, 2003). A report from the Hvidoere Study (Swift
et al, 2010) indicated that setting glycaemic targets
with young people and their parents was associated
with improved glycaemic control.

School policies relating to diabetes management
are another factor in the ecological model that may
affect diabetes outcomes in children and young
people. Some parents report that school policies
often restrict optimal diabetes self-care activities;
Wagner et al (2006) have shown that training
teachers about diabetes management and having
flexible policies for diabetes self-care in school is

associated with improved glycaemic control.

Clinical implications
Given the significant role of psychosocial factors in
the management of type 1 diabetes in children and
young people, guidelines issued by international
professional organisations such as the International
Society for Paediatric and Adolescent Diabetes
(Delamater, 2009; ISPAD, 2009) have focused on
comprehensive care provided by interdisciplinary
healthcare teams. It is recognised that successful
team management of diabetes in children requires
specialist physicians, nurses and dietitians, as
well as professionals with expertise in mental and
behavioural health, including psychologists, social
workers and psychiatrists (Thompson et al, 2012).
In order to increase the probability of successful
team management, the team should strive to maintain
consistent contact with patients and families and use

other modalities of communication when visits are
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1. When young people attribute

2.

negative peer reactions to
their self-care, they are more
likely to have adherence
difficulties and increased
diabetes stress, which in turn

waorsen gly(;aemic control.

School policies related

to diabetes management

are another factor in the
ecological model that may
affect diabetes outcomes in
children and young people;
some parents report that school
policies often restrict optimal
diabetes self-care activities.

. In order to increase the

probability of successful team
management, the team should
strive to maintain consistent
contact with patients and
families and use other modalities
of communication when visits
are missed, such as telephone,
text and email contacts.
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“While there may be no
substitute for intensive
clinical interventions
for young people with
significant psychosocial
disorders and

diabetes management
problems, electronic
health (‘e-Health’)
interventions show
promise for reaching
young people that may
benefit from increased
monitoring and
support.”

missed, such as telephone, text and email contacts.
The interdisciplinary healthcare team should regularly
screen for the presence of several key psychosocial risk
factors, such as: depression; eating disorders; other
significant emotional, behavioural or body image
problems; family conflict or lack of appropriate
involvement in diabetes management; inadequate
BG monitoring and problem-solving skills; and
insulin misuse. Risk factors for poor glycaemic
control, such as low family income, ethnic minority
status and single parenthood, should prompt careful
assessment of diabetes management knowledge, skills
and behaviour. In particular, it is reccommended that
family interaction around diabetes management tasks
be routinely assessed.

When parents allow children to have self-care
autonomy without cognitive and social maturity,
there are more problems with diabetes management
(Wysocki et al, 1996). The ISPAD guidelines for
psychological care of children and young people
with diabetes detail specific strategies for successful
diabetes management (Delamater, 2009). These are
also consistent with the needs of parents, who are
concerned not only with their child’s HbA, _levels,
but also with their child’s developmental progress in
all areas and their child’s quality of life. Therefore,
assessment of quality of life during routine clinic visits
may help identify areas of concern. There is evidence
that such an approach can improve psychosocial well-
being in young people over time (de Wit et al, 2008).

A skilful approach by healthcare professionals is
to provide autonomy support to children and young
people with diabetes to enhance self-management
over time, as they and their parents are essentially in
control of diabetes management decision-making on
a daily basis. In collaborative team care, consistent
with the chronic disease model (Wagner et al, 2001),
healthcare providers talk with the young person
with diabetes, set mutually agreed upon goals
and provide support over time. Cooperation and
respect are an essential feature of the relationship
between young people and the healthcare team. This
empowerment approach to diabetes management has
been consistently associated with improved outcomes
in adults (Funnell and Anderson, 2004). Successful
healthcare team management of diabetes therefore
requires a philosophical approach that recognises and
supports young people with diabetes and their family

autonomy.

The research literature on diabetes in children and
young people has provided support for the efficacy
of a number of behavioural interventions to promote
regimen adherence and improve glycaemic control
(Delamater, 2009; Hood et al, 2010). As summarised
by Delamater (2009), family-based behavioural
interventions — such as goal-setting, increased self-
monitoring, social reinforcements, contracts and
supportive parental involvement, psychoeducational
interventions to improve diabetes problem-solving,
coping skills training and interventions to increase
motivation — have also been shown to improve
regimen adherence and glycaemic control. A key
question for healthcare teams is how to deliver these
interventions in routine clinical care.

One approach is to integrate preventive
interventions in routine clinic visits. For example,
there is evidence that an in-clinic intervention
designed to promote family teamwork in diabetes
management can improve health outcomes in
children (Laffel et al, 2003). This seems reasonable
for most children and families and can be
conceptualised as a team practice to prevent poor

for children

and young people with significant glycaemic

diabetes management. However,
control problems, psychological disorders and
family dysfunction, it is unlikely that 20-minute
interventions delivered in-clinic three to four times
per year would be sufficient to have a clinical
impact; these young people require far more
intensive intervention approaches. Thus a key
issue for healthcare teams is how to deliver these
interventions outside of the research setting.

While there may be no substitute for intensive
clinical interventions for young people with
significant psychosocial disorders and diabetes

health

(“e-Health”) interventions show promise for reaching

management  problems, electronic
young people that may benefit from increased
monitoring and support. For example, Mulvaney
et al (2010) demonstrated the initial efficacy of an
internet-delivered, problem-solving intervention that

improved regimen adherence and glycaemic control.

Opportunities for future research

There have been considerable advances in recent years
concerning psychosocial factors and interventions to
improve health outcomes in children and young

people with type 1 diabetes, yet many opportunities
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for future research remain. In particular, there is  promotes and supports family teamwork is a skillful

Page points

1. There is a need for interventions

a need for more longitudinal studies that cover
key developmental periods, including the transition
from childhood to early adolescence and from
late adolescence to early adulthood. Study designs
will benefit by including larger sample sizes that
may require multiple study sites to increase the
generalisability of the findings. A key issue is learning
more about health disparities, and interventions to
reduce these disparities remains a priority.
Intervention research should focus on
effectiveness in clinical settings, rather than efficacy
in controlled research settings. In particular, there
is a need for interventions to: intensify regimens
and improve glycaemic control from diabetes
onset; increase intrinsic motivation and adopt
more intensive regimens in young people with poor
glycaemic control; target more effective boluses
in young people on the insulin pump; reduce
depression and distress; promote effective family
teamwork; prevent the expected deterioration of
regimen adherence and glycaemic control in early
adolescence; and improve the transition of care
in late adolescence. More studies are needed to
learn how children and young people use new
technologies in diabetes care, such as continuous
glucose monitoring and sensor-augmented pump
therapy. More studies are also needed to increase
reach to children and young people through
integrated in-clinic psychosocial interventions, as
well as through innovative “e-Health” interventions
using websites and mobile technology. An important
factor for future intervention research designs is
the incorporation of health economic measures to

demonstrate cost-effectiveness.

Conclusion

Effective management of type 1 diabetes remains
a challenge for many children and young people,
their families and healthcare teams. Despite advances
in medical treatments and technologies, optimal
glycaemic control is not attained by most children
and young people with diabetes. Regimen adherence
problems are common and can be understood through
ecological analysis as being related to modifiable factors
at personal, family, social and medical system and
policy levels. A patient-centred, collaborative model
of interdisciplinary team diabetes management that

recognises young person and family autonomy and

approach to improving diabetes self-management in
children and young people. Effectiveness trials with
health economic measures are needed to improve
adoption and translation to clinical settings, and
“e-Health” interventions show promise for increasing
reach to children and young people with diabetes.
Translation of behavioural interventions into routine
clinical practice settings remains a priority and a

challenge. |
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promote effective family
teamwork; prevent the expected
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and improve the transition of
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