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ABSTRACT

Type 1 diabetes (T1D) is an autoimmune disease
leading to an insulin deficiency that causes hyperglycemia
and associated symptoms. It is considered the most
common type of diabetes, with the 4Ts (going to the toilet
a lot, being really thirsty, feeling more tired than usual,
losing weight or looking thinner than usual) being the
most prevalent symptoms. Non-specific signs and
symptoms are also possible, and delaying or missing the
diagnosis can have a devastating effect on a child’s health.
Children with a definitive diagnosis of diabetes often
require medical treatment for problems such as
ketoacidosis, hypoglycemia and hyperglycemia. To reach
glycated hemoglobin (HbAlc) values of 48 mmol/mol,
lifetime rigorous monitoring and management of blood

Hongju Dai, BD; Qiurong Chen, BD; Hongyu Huang, MD;
Kaili Wu, BD; Department of Pediatric Hematology and
Oncology Nursing, West China Second University Hospital,
Sichuan University; Key Laboratory of Birth Defects and
Related Diseases of Women and Children, Sichuan University.
Xue Yang, MD; Key Laboratory of Birth Defects and Related
Diseases of Women and Children, Sichuan University;
Department of Pediatrics, West China Second University
Hospital, Sichuan University, Chengdu, China.

Corresponding author: Xue Yang, MD
E-mail: yangxue08312017@126.com

INTRODUCTION

T1D is a chronic autoimmune illness, which is defined
by elevated levels of blood glucose (hyperglycemia) due to
insulin insufficiency caused by pancreatic p-cell dysfunction.
T1D is one of the most prevalent pediatric endocrine and
metabolic disorders. The loss of B-cells is the effect of T1D on
the autoimmune system in the great majority (70% to 90%)
of patients, as it is linked with T1D and systemic auto-
antibodies. No immune response or autoantibodies can be

glucose levels via insulin replacement treatment is needed
in T1D.

Physical and psychosocial issues arise frequently with
a diabetes diagnosis, resulting in poor management.
Nurses play a significant role in detecting diabetes in a
number of healthcare settings, resulting in quick diagnoses
and prompt initiation of treatment. Not only do they
provide critical assistance to help children and their
families with the diagnosis, they also place particular
emphasis on managing difficult days and common
problems with ongoing management. Nurses can provide
invaluable assistance managing this chronic condition by
coping with day-to-day challenges. (Altern Ther Health
Med. 2022;28(1):107-113)

found in a smaller percentage of patients."” The reason for
B-cell destruction in idiopathic type 1 or 1b diabetes is not
understood. The development of autoantibodies is related to
T1D several months or years before the symptoms manifest.
Such autoantibodies are not considered pathogenic but act as
indicators for autoimmune development. Target insulin,
65 kDa glutamic acid decarboxylase (GAD65; also known as
glutamate decarboxylase 2), insulin-associated protein 2 (IA
T2) or zinc transporting body 8 are auto-antibodies
characteristically linked with T1D (ZNT8). Individuals with
particular HLA genotypes, ie, HLA-to-DR and HLA-to-to-
TDQ (HLADR-DQ), are more likely to develop 2 or more
autoantibodies and type 2 diabetes.** The first p-to-target
auto-antibodies are often targeted against insulin or GAD65
(anti-insulin or anti-GADG65 auto-antibodies) during early
childhood, although these auto anti-antibodies can both be
present, while the IA or ZNT8 auto-antibodies are seldom
seen initially. This issue is being studied in numerous trials in
children who have been monitored since birth. The initial
manifestation of B-cell targeted auto-antibodies is not
apparent. T1D etiology was postulated as a continuum
separated into phases related to antibody detection and
development of B biscuit degradation, dysglycemia and
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ultimate hyperglycemic symptoms. Etiology of cell-to-cell
autoimmunity, which presumably comprises an environment-
genetic combination of variables that trigger or enable an
autoimmune reaction from B-cells, is yet to be defined.>” This
occurs many years before dysglycemia and symptoms
eventually arise.

In this study, we were looking at T1D, particularly
autoimmune T1D, and the etiology, pathogenesis and post-
progression phases.

LITERATURE SEARCH

The documents included in our study were obtained via
a systematic electronic database search on Medline, EMBASE,
CINAHL, PsycINFO and Web of Science. We created a
search strategy with a professional medical library that uses
current literature and combines the phrases and keywords of
medical subject management (MeSH) related to our goal,
population and technique. The SPIDER strategy to discover
qualitative literature and search phrases was also shared with
our surveys (sample, phenomena of interest, design,
evaluation, kind of research). In order to find more
information for inclusion, we examined the benchmarks of
the included trials and pertinent reviews. Our search was
confined to articles published after 2002, when flexible
intensive insulin regimens were utilized extensively in regular
clinical treatment.

ETIOLOGY

T1D is characterized by the immunologic destruction of
islet B cells over months to years, ultimately resulting in an
absolute insulin deficiency. Although the actual etiology is
unknown, scientists propose that it is caused by a genetic
predisposition linked to specific HLA (DR and DQ) alleles,
namely DRB10401-DQB10302H and DRB103-DQB10201.
Heritability is also determined by a number of additional
genes.®” Without a family history, the chance of having T1D
is approximately 0.4%; offspring of affected parents, 30%;
children of affected fathers, 3% to 8%; and kids of affected
mothers, 1% to 4%. The probability of inheriting T1D in
identical twins over the first 10 years after the first twin’s
diagnosis is 30%, and lifetime risk is roughly 65%.'°

The presence of circulating pancreatic auto-antibodies’
indicates that a person is at risk of developing or has already
developed T1D. Antibody against insulin (IAA), glutamate
decarboxylase (GAD65), pancreatic islet cell cytoplasmic
antibody (ICA), protein tyrosine phosphatase antibody (IA-2)
or insulinoma related 2 and zinc transporter 8 (ZnT8) are
present in the antibodies.!! The chances of T1D development
are directly proportionate to the number and titer of
antibodies detected.

Viruses and other environmental factors are purported
to induce apoptosis of autoimmune [ cells in at risk
individuals. T1D is more common in infants born to mothers
who had coxsackievirus or another enterovirus during
pregnancy according to many studies, which shows that toxic
substances present in the environment also have an impact

on T1D development. According to the hygiene hypothesis,
better sanitation is linked to a higher frequency of
autoimmune-mediated illness.’>'* It has been claimed that a
lack of appropriate immune system development occurs as a
result of reduced early exposure to infectious microorganisms;
dietary factors are also being considered as potential triggers.
Consumption of bovine milk protein enhanced pancreatic
islet autoimmunity development in study patients with low to
medium risk HLA-DR genotypes, but there was no significant
increase in risk in patients with high-risk genotypes.'®

EPIDEMIOLOGY

T1D is reported to be most common chronic disease in
children, although it can develop in anyone at any age. The
incidence and prevalence of T1D is steadily increasing.
Between 2001 and 2009, the prevalence of T1D increased by
21% in individuals younger than age 20 years.'* The most
common age at symptom onset is from 4 to 6 years to age of
precocious puberty (10 to 14 years). In the United States,
there are an estimated 1.24 million patients with T1D, with
the highest prevalence in non-Hispanic whites of both
genders equally, and the number is expected to rise to
5 million by 2050."7* There is a lot of geographic variance in
the occurrence of T1D around the globe. Finland and other
Nordic nations have the highest number of recorded cases,
which is almost 400 times greater than China and Venezuela,
which have the lowest."

PATHOPHYSIOLOGY

Development of T1D is a 3-step process. Normal glucose
tolerance, normal fasting blood glucose levels and the
presence of 2 or more pancreatic auto-antibodies indicate
stage 1, which is asymptomatic. The presence of 2 or more
pancreatic auto-antibodies along with glycemic abnormalities
such as impaired glucose tolerance (140 to 199 mg/dL
2 hours post-prandial glucose level), fasting glycemic disorder
(100 to 125 mg/dL glucose) or emoglobin A _between 5.7%
and 6.4%, are all diagnostic criteria for stage 2 T1D and an
individual will still be asymptomatic.**?' Diabetes or
hyperglycemia, along with its clinical signs, and 2 or more
pancreatic auto-antibodies is considered to be stage 3 T1D*
(see Figure 1).

TID in children is characterized by hyperglycemic
symptoms, with diabetic ketoacidosis occurring in one-third
of cases. Symptoms might appear abruptly after diagnosis,
particularly in adolescents, which can lead to the requirement
of emergency medical attention if T1D is not diagnosed and
treated appropriately. Hyperglycemia with polyphagia,
polydipsia are the most prevalent symptoms in patients with
TID. Polyuria is considered a secondary complication of
hyperglycemia-induced osmotic diuresis.”> Infants may have
symptoms including nocturnal enuresis.*** Polydipsia is
attributed to hyperosmolarity and dehydration as a result of
excessive urination. As glucose causes osmotic swelling of the
lenses of the eyes, it can induce blurred vision. In addition,
there is generally a history of weight reduction. Along with
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Figure 1. Pancreas condition in healthy individuals and individuals with diabetes.
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the breakdown of muscle and fat, there is a significant
increase in lipolysis and ketone generation.® Overeating,
lethargy, weakness and muscle wasting are all symptoms of
this condition, and anomalies in electrolytes may also be
observed. Patients will develop diabetic ketoacidosis (DKA)
if these symptoms are not identified, necessitating
hospitalization and intravenous fluids, insulin and potassium
treatment, and continuous careful monitoring.””

In adults, the development of T1D symptoms may be more
varied. Diagnosis of diabetes can be made using either plasma
glucose or HbA _ criteria. If the patient has acute symptoms,
plasma blood glucose should be obtained instead of HbA, _for
diagnosis because the patient’s mean blood glucose level for the
previous 2 to 3 months may not be abnormal. Patients with
characteristic symptoms can be diagnosed with T1D if their
random plasma glucose is >200 mg/dl*® A fasting plasma
glucose level of 2126 mg/dl (excluding water, which is not
consumed orally for at least 8 hours prior to testing) can also be
used to diagnose diabetes. Oral glucose tolerance testing
(OGTT) is uncommon, and a glucose level >200 mg/dl is
required after 2 hours of swallowing 75 g of anhydrous glucose
for diagnosis.* HbA,_  diagnosis criteria are >6.5%, and
Diabetes Control and Complications Trial assays are done in the

laboratory using techniques certified and standardized by the
National Glycohemoglobin Standardization Program (NGSP).
If the patient does not exhibit the usual signs of hyperglycemia
or a hyperglycemic crisis, a second test should be performed to
confirm the diagnosis (see Figure 2).*!

THE ROLE OF THE NURSE IN DIAGNOSIS

Since nurses are in contact with children in many
situations, they play an important role in identifying and
diagnosing childhood diabetes.

Medical History

The key medical history that includes the 4Ts should
be the basis of suspected diabetes evaluation in children.
It should also include other indications, such as headache,
constipation and vulvar thrush.** This is especially
important in babies with underlying diabetes who may have
non-specific symptoms. Because older children may not
want to discuss difficulties like bedwetting or dropping out of
school in front of their parents, it may be better to speak with
them alone (see Table 1).%
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Examination

Diabetes must be recognized as a differential diagnosis
because nurses working in various healthcare systems will
encounter children with varying indications. The tests are
usually performed by a healthcare professional or a hands-on
or emergency medicine nurse. It is vital to record important
variables and check blood glucose levels.***¢ It is not
recommended to wait for a urine sample to test for diabetes,
as this will delay the diagnosis and prevent the development
of DKA. Managing DKA is critical; emergency room nurses
are likely to encounter DKA in children with severe diabetes,
who should be triaged based on their current medical
condition before undergoing routine testing and evaluation:*”

e AVPU: Alert, Voice, Pain, Unresponsive

e Vital signs: temperature, respiratory rate, blood
pressure, heart rate and central capillary refill time

e Record blood glucose and ketone levels

e Pediatric Glasgow Coma Scale (GCS) for thorough
assessment of consciousness level

Dehydration causes a decline in blood pressure in DKA, which
is generally a delayed symptom. Acidosis induces an increase
in respiration and a deepening of the breath. Children who are
unwell need to be urgently evaluated by a pediatrician, and
management of the child should be done according to the
hospital pediatric department’s DKA approach or guidelines of
the British Paediatric Endocrinology and Diabetes Society.®
Fatal complications of DKA include cerebral edema, usually
caused by excessive infusion and manifest by decreased GCS
level, headaches, bradycardia, and disorientation.

THE ROLE OF NURSES IN INVESTIGATIONS

Children with diabetic indications should have their blood
glucose levels checked on a regular basis. When blood sugar
levels reach 11 mmol/L (with no other cause) (National Institute
for Health and Care Excellence [NICE], 2016), diabetes is
diagnosed. When testing blood sugar, the child’s hands must be
completely cleaned and dried before obtaining a drop of blood
in order to obtain an accurate measurement.” It is critical not to
wait for the child’s glucose tolerance test and fasting blood
glucose level since during this period DKA may develop.

Nurses can assist by coordinating additional
investigations:

¢ Blood glucose levels: Required to establish whether
blood glucose levels have risen or fallen, and also the
level of diabetes present.

¢ Plasma and urine ketone levels: Can help distinguish
DKA from hyperosmolar disease, which is treated
differently.

e Blood gas: To detect the blood acidity level, and
important for identifying whether or not DKA is
present.

e Complete blood count and C-reactive protein:
Performed to rule out the possibility of infection.

Table 1. The Four Ts of Diabetes

Toilet Polyuria is the need to use the restroom more often, which is
the most prevalent sign of diabetes in children. Because
bedwetting recurrence is rather prevalent in older children,
and because children and/or parents may not readily offer

information, the nurse should approach the child personally.

Thirsty | Polydipsia is the desire to consume excess liquids. This may
be a difficult-to-diagnose symptom; for example, consuming
extra water in hot weather may be considered normal, and
grownup independent children may be unaware of an

alteration in their drinking habits.

Tired Still feeling tired after enough sleep. Individuals may awaken
several times during the night to urinate. People will feel tired
if insulin is lacking as glucose cannot enter the muscle cells.
Children may start to miss school or stop participating in

organized sports and exercise.

Thinner | Weight loss can be difficult to quantify. However, parents may
be able to determine whether a child has lost weight by their

clothes becoming looser.

Gastroenteritis, lung infections and urinary tract
infections can all be misdiagnosed as childhood
diabetes.

e Urea and electrolytes: Evaluates kidney function; is
likely to be abnormal in dehydrated individuals.

e Celiac disease screening and thyroid function
testing: Identifies additional autoimmune disorders
that may be present.

e Screening of diabetes-specific auto-antibodies or
C-peptide titres: can be done later if the pediatric
diabetes experts think it's necessary.*

Treatment

Children with recently diagnosed diabetes or DKA
should be treated in the hospital pediatric ward, or if more
serious in a pediatric intensive care unit (PICU) or high
dependency unit (HDU). The primary objective of diabetes
treatment is to stabilize blood sugar levels with vigorous
insulin therapy and, if the child is in DKA, to restore fluid
and electrolyte balance. Hospital nurses are usually involved
at this management stage,** when repeat blood tests and the
recording of important parameters (blood pressure, heart
rate, body temperature and respiratory rate), blood sugar and
ketone management, insulin and intravenous fluids
management is needed (NICE, 2016).

The purpose of long-term management is to measure
blood glucose levels when the HbA _is <48 mmol/mol
and get it as close to normal as possible (NICE, 2016). This
requires diabetes education for both the children and their
families, including insulin management, carbohydrate
counting and maintenance of a healthy lifestyle.* From the
time of diagnosis, social and psychological support is vital, as
diabetes is a life-changing illness not only for the patient but
for the whole family. Children who are struggling to control
their blood sugar levels also need other help and support. The
overall goal of therapy is to allow patients to manage their
disease in a way that has the least impact on their quality of
life.#®
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Diabetes Education

Once pediatric diabetes is diagnosed, the child and their
family should be able to start managing their condition
immediately after leaving the hospital and returning home.
To begin the process, they need to learn about insulin usage,
carbohydrate counting and blood sugar and ketone
monitoring.** Recently diagnosed patients, after admission,
should be sent to a well-trained pediatric diabetes nurse
specialist (PDSN) as soon as possible for initial instructions
and also for frequent future blood glucose joint examinations.
Families need to learn the “sick day” rules: (1) continue
taking insulin and diabetes medications as usual, (2) test
blood sugar every 4 hours and keep a record of the results,
(3) drink extra calorie-free liquids and try to eat normally
and (4) weigh the child every day.

Insulin

Insulin can be administered by subcutaneous injection
multiple times a day, or by continuous subcutaneous injection
via insulin pump. Multiple daily injections are used to restore
healthy pancreatic function by supplying a baseline amount
of insulin plus an extra bolus before meals to help regulate
blood sugar levels.*” Insulin can be administered via injection
into the abdominal wall of the buttocks, the outer thigh or
the upper outer quadrant. Safe injection procedures must be
taught to both children and their parents. Although better
blood sugar control can be achieved by continuous infusion,
the pump may present practical challenges leading to
hyperglycemia or hypoglycemia, so the child’s health and
fitness should also be evaluated regularly.* It is important for
the child/parents to change the insulin injection site for each
dose as repeated use of the same site can cause fat tissue to
clump in the scar tissue. Insulin absorption in these areas is
unstable, leading to poor blood sugar control.

Carbohydrate Counting

Assessing food’s carbohydrate content is crucial for both
children and their parents to master, and proper training is
vital. They can use the carbohydrate count to directly match
the child’s insulin dose to the amount of carbohydrates the
child consumes. This providesthe child with more flexibility,
because they can adjust their insulin dose to their desired
diet instead of eating a set amount.” Using the selected
insulin-carbohydrate ratio, pre-meal insulin is adjusted
depending on the predicted insulin-carbohydrate ratio
contained in the diet and snacks (NICE, 2016). For adolescents
and children with T1D, their families and caregivers, daily
use of multiple insulin injection regimens is necessary before
(but not after) taking fast-acting insulin analogs to lower
their blood sugar, help optimize post-prandial levels and
maintain blood sugar control (NICE, 2015).%

Blood Glucose Monitoring

Children should measure blood glucose levels at least
5 times every day, and HbA  should be kept below
48 mmol/mol (6.5%) for long-term blood sugar management

(NICE, 2016). Nurses must be vigilant about children having
difficulty maintaining blood sugar levels, and children may
require more education and intervention for better
management. Continuous blood glucose monitoring may be
required for children who have recurrent episodes of
hypoglycemia or who are unable to verbalize hypoglycemic
episodes owing to cognitive or neurologic impairment.* Kits
for blood ketone monitoring should also be given to children
(or their families) for use during sickness or hyperglycemic
episodes. This enables early detection of DKA symptoms and
prompt treatment (NICE, 2015). The following are the
recommended goal ranges for short-term blood glucose
management in children and young people with T1D and
their family members or caregivers (NICE, 2015):

¢ Upon awakening (fasting condition): 4 to 7 mmol/liter

o At other times of the day before meals
(pre-prandial): 4 to 7 mmol/liter

o After meals (at least 90 minutes) (post-prandial):
5 to 9 mmol/liter

e When driving: =5 mmol/liter

Community Support

Nurses should educate family members about the
numerous types of community support available. The British
Diabetes Association, for example, organizes local support
groups all around the UK where parents can meet and
discuss their diabetes experiences. On weekends, British
Diabetes Association members travel and make presentations
to keep youngsters happy and active while learning more
about diabetes. Children and adults can get insight and peace
of mind from others who have faced similar challenges by
participating in online communities.”

Diet and Exercise

According to studies, regular exercise does not enhance
blood sugar management, but does lessen the risk for future
cardiovascular issues. A diet rich in fruits, vegetables and
low-glycemic carbohydrates is good for blood sugar control
and overall health. Current evidence suggests that the use of
motivational interviews and patient-centred counselling
methods is the most effective method for achieving sustained
lifestyle changes (Scottish Intercollegiate Guidelines Network
[SIGN], 2013).%" It is a good idea to start by understanding
the treatment options that a family thinks can be achieved.
Then, if changes need to be made, the family can be involved
in planning and setting goals, enabling them to be active in
the management of children’s diabetes levels.

Social and Psychological Support

Diabetes therapy includes focusing on mental wellness;
anxiety and depression are more common in children with
diabetes, which can contribute to poor blood sugar
management (NICE, 2016). Various studies suggest that
persistently poor blood sugar management is a potential
factor for inducing psychotic incidents.” Some patients have
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poor blood sugar management, which puts them at a higher
risk for complications. Children with divorced parents, from
underprivileged homes, under the care of children or having
learning difficulties are all examples of children with learning
difficulties. For children who cannot control their blood
sugar levels well, screening for depression and anxiety is
essential. Family members need to understand the support
provided by mental health services and consult them
immediately when needed.

Management of Adolescent Diabetes. This is a challenge
for healthcare providers, because adolescents are at a higher risk
for poor diabetes management owing to changes in their social
interactions, physiology and family dynamics.>® Although it is
critical to begin allowing independence and encouraging young
people to take responsibility for their diabetic condition, various
studies show that patients having difficulty managing their
diabetes are more likely to react to behavioral interventions.
However, as time goes by, this influence tends to diminish, and
the regular support of a PDSN and the use of information
technology may help improve compliance.

Diabetes control will be improved with active family
support and a thorough knowledge of diabetes and its related
implications. Blood sugar control, the potential impact of a
long-term high HbA , the impact of “hypos” and “hypers,”
and information that was developmentally suitable for young
people and their parents was presented in a seminar and was
the subject of a British study of 22 families.>* The study found
that young people like to share ideas and meet other people
with diabetes, and parents like to listen to their children
talking about their knowledge of diabetes (see Table 2).

THE ROLE OF PEDIATRIC DIABETES SPECIALIST
NURSES

PDSNs are critical in the management of diabetic conditions
in youngsters, and have expertise in the management, counseling
and education of children with diabetes and their families.
Without this expertise, it is difficult to deliver a comprehensive
strategy. Clinics managed by PDSNs are increasingly being
shown to be as successful as clinics managed by doctors.
Diabetes management approaches should not just focus on
HbA _levels, but also on coping and motivating tactics, since
this is critical for reaching optimal treatment goals.>>*
Application of psychosocial constructs by PDSNs can assist
children and their parents in better comprehending diabetes on
a social and personal level. This has a favorable impact on the
family’s attitude toward therapy, resulting in better diabetes
management. The proper treatment of pediatric diabetes
requires family-centred treatment based on the childs individual
requirements and lifestyle and a full-time PDSN is responsible
for establishing this.”” With a PDSN’s ongoing assistance, it
easier to keep track of each child’s specific requirements. When
children learn to manage diabetes on their own, they are at the
unstable stage of disease management.”

CONCLUSION

TID is a prevalent chronic condition in children that
requires lifetime care and assistance from a variety of healthcare
professionals. PDSNs can assist in the early diagnosis of
pediatric T1D, as well as long-term management, and to avert
medical emergencies, early diagnosis and treatment of DKA
are critical. 4T awareness is highly useful in detecting early
indicators of diabetes. Education and awareness is essential,

Table 2. The Role of Nurses in the Management of Diabetes in Children and Adolescents

Clinical Setting

Role in Diabetes Management

Emergency
Room Nurses

Note whether children who are diagnosed with T1D have signs of 4T and/or DKA

Request emergency medical evaluations for children with diabetes-related or suspected diabetes-related problems

If the nurse suspects that a child has diabetes, perform a blood sugar test, and if blood sugar is >11 mmol/L, make a quick referral
Support DKA for child recovery and keep family members informed of latest developments

Update the PDSN who will participate in the emergency department in a child with T1D for problems related to diabetes such as a
sudden lack of insulin reserves, hypo- or hyperglycemia

Pediatric Nurses

Recognize the symptoms and indicators of child’s hyperglycemic condition before the onset of DKA

Monitor the vital indicators and Pediatric Early Warning Score (PEWS) of children with DKA

Understand that autoimmune status applies across the board and to be on the alert for celiac disease and hypothyroidism
Support children and their families who have been diagnosed with diabetes and hospitalized

Work closely with the PDSN to optimize diabetes education

School Nurses

Identify the 4Ts and refer child to healthcare professionals as soon as possible

Support the school’s blood glucose monitoring and subcutaneous insulin injection protocol after diagnosis
Emphasize PDSN issues such as low enrollment rate, high blood sugar control and instability

Ask staff, especially physical education teachers, to pay attention to the symptoms of hypoglycemia
Provide support and arrange meetings with school counsellors as needed

Practice Nurses | e

in GP Offices consider the possibility of diabetes

If parents are bringing children in due to bedwetting recurrence, non-specific abdominal pain or increased drinking water intake,

Parents of babies who notice “heavy diapers” (ie, large volumes of urine) should consider diabetes a possibility
Maintain a supply of insulin and other related products to track blood sugar and ketones

Ascertain that both parents and children are aware of the significance of diabetes and blood sugar management
Ascertain that parents and children are aware of the signs and symptoms of hypo-, hyperglycemia and DKA

Abbreviations: DKA, diabetic ketoacidosis; GP, general practitioner; PDSN, Pediatric Diabetes Specialist Nurse; T1D, type

1 diabetes.
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and may be accomplished with the help of a PDSN and other
nurses. The value of motivational interviewing and the use of
psychosocial composition in accomplishing therapeutic goals
is becoming increasingly evident.
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