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Summary

Type 1 diabetes mellitus (T1DM) is one of the chronic diseases seen in children. Due to the chronic
and complex nature of the disease and its management, it affects both the child and their family
and their day-to-day quality of life. The researcher has tried to explore the role of technology and
a specialised educator in making a shift from traditional care to child-centred one. With new ap-
proach, the treatment is directed towards self-management tailored according to the needs and
preferences of the child without compromising optimal growth and development and quality of
life and promoting shared decision-making and incorporating the technology in the management

of children with T1 DM.

Key words: : Diabetes mellitus, Diabetes nurse educator, Glycaemic control

Type 1 Diabetes Mellitus (T1DM) is one of
the chronic diseases seen in children. The
disease may be diagnosed in the emergency
department when a child comes with an acute
complication of the disease, mainly diabetic keto-
acidosis (DKA). India is the second largest coun-
try with T1DM with an estimated prevalence of
10.2 cases/ 100,000 children (Lohiya et al, 2021;
Kumar et al, 2008). Some hospital-based studies
done in different parts of the country suggest that
children with TIDM are around 1-4 percent of the
total diabetic population (Kumar et al, 2008; May-
er-Davis et al, 2017; Kalra et al, 2017). T1DM is
a quite complex and challenging disease requiring
daily regular monitoring of blood glucose concen-
trations, intake of calculated carbohydrates, ad-
ministration of insulin and regulating the dose of
insulin according to the diet taken, management
of hypoglycaemia, physical activity and special
care during sickness (Kumar et al, 2008).

Due to the chronic and complex nature of the
disease and its management, it affects both the
child and their family and their day-to-day quality
of life. TIDM patients often have acute complica-
tions such as hypoglycaemia and diabetic ketoac-
idosis. These children also carry the risk of long-
term micro- and macro-vascular complications
affecting various body organs. Compliance with
the recommended intensive treatment regimens
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is stressful for T1DM children and adolescents
and their caregivers (Kumar 2015). Any acute
illness like fever, mental stress due to academic
activities, mental and emotional stress due to
peer group influence and normal physiological
changes such as growth spurt, and menstrual
cycles may adversely affect glycaemic control
and render the patient susceptible to both acute
and chronic complications. Thus, TIDM patients
often require continued medical supervision for
effective glycaemic control.

Background

T1DM occurs mainly due to the inability of the
child’s body to produce insulin resulting in high
blood glucose levels. Some exogenous factors like
stress, non-compliance with insulin and diet, and
inadequate physical activity can further aggra-
vate blood sugar levels. The foundation of diabe-
tes management lies in nutritional intake. Ear-
lier it was thought to be a physician-prescribed,
calorie-restricted exchange diet. Now with better
insulin preparations, there has been a paradigm
shift in the nutritional management of TIDM. It
is possible to plan a patient’s diet individually
considering his likes and dislikes and cultural
background. Self-blood glucose monitoring and
the physical activity of the child are recognised
as anchors to glycaemic management along
with dietary control. There has been a shift from
traditional care to child-centred, in which the
treatment is directed towards self-management
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tailored according to the needs and preferences
of the child without compromising optimal growth
and development and quality of life and promot-
ing shared decision-making (Sharma et al, 2019;
Heise et al, 2019).

Need for Specialised Person

Education is an integral component of the
self-management of any chronic illness like T1DM.
The appropriate dissemination of information
from the health care team to a patient with TIDM
represents the beginning of a lifelong process re-
sulting in successful self-care. Motivating a child
and their parents to take control of T1DM requires
a unique set of skills on the part of the diabetic
nurse educator (DNE). The child as well as the
parents are empowered and encouraged to be ac-
tive participants in the care of the child. Diabetes
self-management education (DSME) plays a key
role in overcoming the knowledge gaps between
children and their parents in the management of
T1DM. It is an intensive, collaborative and ongoing
process initiated by the health care team, where a
specialised nurse liaises between the Endocrinol-
ogist and the child and their parents.

The DNE is the central pillar of the healthcare
team. She is given the responsibility of interacting
with T1DM children and their parents and prepar-
ing them for the care of the child. The DNEs can
subserve a crucial role in a developing country
like India for the management of TIDM. The DNE
provides care to improve the quality of life and
ensures optimal metabolic control of the child and
helps in reducing the stress of the family mem-
bers because of her proximity and easy availabil-
ity. The behavioural change in the child and their
parents are brought about by the DNE through
assessment, goal setting, planning, implementa-
tion, evaluation and documentation of the care re-
ceived. The interventions by the DNE help identify
and address the barriers to compliance with the
treatment regimen. Children and their parents can
practice the skills required for the management of
T1DM like self-administration of insulin and glu-
cose monitoring. The DNE also helps in dispelling
the myths related to dietary restrictions, side ef-
fects of insulin, considering a child with T1DM as
a sick child, inability to marry and have children
etc. As the child enters the adolescent phase, one
has to face many challenges in one's life. This is a
period of risk-taking behaviour. Adolescents with
T1DM may try experimenting with drugs, alcohol
or smoking under peer group influence, which
may adversely affect their general well-being. So,
counselling by the DNE on safe sexual practices,
avoidance of harmful substances, and handling
stress during exams and job searches may be of
paramount importance.

Intensive insulin therapy is the standard of
care for the management of type 1 diabetes for en-
suring glycaemic control (DCCTRG, 1994). These
children are also at risk of severe hypoglycaemia,
which may be manifested as seizures that can be
life-threatening leading to coma or death unless
managed promptly. According to the American
Diabetes Association (ADA), the recommended
glycosylated haemoglobin (HbAlc) for children
like adults should be less than 7 percent to de-
crease the risk of both macro-vascular and mi-
cro-vascular complications (Heise et al, 2019). To
achieve the recommended targets, children must
be monitored meticulously with multiple blood
glucose testing (5-6 times a day), closely, often
called self-monitoring of blood glucose (SMBG).

The DNE teaches the child and the parents
about the technique of blood glucose monitoring,
carbohydrate counting and its importance in the
management of T1IDM and also helps the child and
the parents with carbohydrate counting in meal
planning. The DNE considers various physiologi-
cal factors such as physical activity, illness of the
child or stress while planning meals and insulin
dose titration. The DNE for effective counselling
has to continuously update her/ his knowledge
about the continuous glucose monitoring system
(CGMS), and flash glucose monitoring system
(FGMS). The DNE should also be well-versed with
insulin pumps, I-port devices, various software
programmes etc.

Use of Technology

Recent advancements in the management of chil-
dren with T1DM like CGMS and FGMS, which
measure the interstitial glucose and estimate
the plasma glucose levels every 5 to 15 minutes
(based on the device used) have brought a sig-
nificant change in the management. Both are
externally applied devices useful in analysing
glycaemic patterns and assist the health care
team in therapeutic decision-making. A CGMS
is the most recent technological development
seen in the management of TIDM. The use of the
technology intends to improve measurement ac-
curacy and overall glycaemic control in children
with uncontrolled blood glucose levels. The CGMS
does the interstitial glucose monitoring to display
glucose concentrations throughout the day, mi-
nimising the barriers to self-glucose monitoring
and disease complications and also leading to im-
proved quality of life. The glucose trends provide
immediate feedback and are useful in identifying
the problems and providing early interventions
to children with T1DM. A strong correlation has
been observed between the frequency of glucose
monitoring and the lower HbAlc concentrations.
Moreover, CGMS use reportedly decreased the

THE NURSING JOURNAL OF INDIA



overall stress and psychological burden of the
child and his parents and the worry about the
child’s wellbeing. Nowadays, there are office and
home-based CGMS devices available for manag-
ing children with T1DM. These devices can help
fine-tune insulin doses depending upon the glu-
cose variability and are also useful in document-
ing hypoglycaemia unawareness among children
and their parents, and treating them timely and
appropriately.

Insulin Pump Technology (IPT) has occupied
a special position in paediatric diabetes manage-
ment in recent years. Insulin pump technology
necessitates having a diabetic nurse educator in
the health care team. The decision of starting the
insulin pump therapy by the physician is highly
individualised, based on the child’s blood glucose
variability, the preference of the parents, the need
for flexibility in insulin dosing due to the child's
activity levels, and overall attention to self-care.
A systematic review and meta-analysis of 25 ran-
domised controlled trials comparing the glycaemic
control between multiple daily insulin injections
(MDIs) and continuous subcutaneous insulin in-
fusion (CSII) were found to cause a statistically
significant reduction in HbAlc in children using
CSII (Beck et al, 2017). One of the advantages of
using the IPT is that it automatically adjusts in-
sulin delivery based on the blood glucose value
obtained from the CGMS.

Combining Expertise and Technology

Rapid-acting insulin analogues like Aspart, Lis-
pro, Glulisine etc. and ultra-rapid-acting insulin
such as fast-acting aspart insulin (FIASP), provide
greater flexibility to children with T1DM. The dose
of these insulin analogues can be easily adjusted
according to the number of carbohydrates ingest-
ed (Hirsch, 2005).

The DNE teaches the currently available insu-
lin delivery modalities including multiple daily in-
jections using either an insulin syringe or pen and
the insulin pump. A new smart pen technology
pairs the pen with a patient's smartphone, helps
patients easily calculate and keep a record of in-
sulin administration. The record can be used by
the treating team to decide the adjustment of the
insulin regimen. An insulin pump helps in deliv-
ering a continuous infusion of insulin via a plas-
tic cannula placed in the subcutaneous tissues.
The advantage of this technology is that it keeps
track of insulin and adjusts its calculated doses.
Both the pump and the MDI result in similar
levels of glycaemic control in children (DCCTRG,
1994). However, pump therapy obviates the need
for multiple daily injections of insulin. Another
new technology is the automated insulin delivery

(AID) device also known as the artificial or bion-
ic pancreas. It uses the real-time measurement
of glucose fed in a control algorithm. The device
after reading the real-time glucose value adjusts
the rate of subcutaneous delivery through an in-
sulin pump. A threshold is set in the device that
automatically suspends the delivery of insulin if
the glucose value is below the threshold value.
So the duration of a hypoglycaemic event can be
shortened and timely measures can be taken to
make the patient stable (El1 Khatib et al, 2017).
The use of the technology and the DNE work hand
in hand help the Endocrinologists in synthesising
the information about the child and planning the
adjustment with insulin therapy. The DNE can
be a ray of hope for all children with TIDM and
their parents. Her words of guidance can play a
very crucial role in shaping the future of these
children helping them in the attainment of their
highest potential.

Strength of the article

A diabetic nurse in her day to day practice pro-
vides a crucial element of interaction to children
with T1DM and their parents/ caregivers, who
can make them feel at ease in managing a chronic
disease. The present article will motivate nurses
to take up the specialised role, a move towards
shaping up the role of a nurse practitioner. A
specialised nurse would be able to handle the
problems of growing children with TIDM in an
effective manner. She would further bring aware-
ness among the children with T1DM and their
caregivers about the available new upcoming
technologies and the nursing experts’ knowledge.

Conclusion

Enforcement of diabetes technology by the DNE
promises a better future for children with T1DM
patients by decreasing the burden of the disease
among the patients and their families. However,
more research evidence is required in future to
explore the long-term benefits of these devices on
the quality of life of these children and glycaemic
control.
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