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Abstract
Successful management of type 1 diabetes (T1D) requires not only optimal glycemic outcomes, but also a holistic app,

diabetes care every 4 years since 1995, coverlng more and more topics. For optlmal metabolic outcomes di a to follow these
this review, in
the light of ISPAD 2018—2022 guidelines and clinical experiences, "10 Key Recommendations", emph4 i tance of teamwork

and the use of technology, current type 1 diabetes treatment is described for practical applications.
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Introduction
Today, the management of type 1 diabetes (T1D) in children
adolescents. In many countries, mean/median HbAlc level
extends beyond glucose control. Achieving successful treat
as well as addressing lifelong needs and aspirations.
on evidence-based recommendations. Otherwise,
such as complex mathematical calculations or i
When diabetes teams lack current practice reco

o and above (1). However, effective diabetes management
holistic approach that encompasses optimal glycemic outcomes,
ledge on treatment needs to be made practical and explicit based

and leads to a gradual move away
However, important practices su,
be encouraged to be an active pa i i ljustments and nutritional management from the very beginning. Ragnar Hanas, who has
worked for many years as a 1 etologist combining clinical practice with science, describes this approach as "becoming an expert
on your own diabetes"
Guidelines, Exempla
The International Soci

, and Advancements
and Adolescent Diabetes (ISPAD) has been publishing guidelines on various aspects of diabetes in

continuous
inequalities,

ing (sensors), automated insulin delivery systems (AID), technology, groups/regions with limited resources,
ants of health, cultural awareness, person-centered care/personalized care are prominent (4).

, attributed to target settings (HbAlc target 6.5% since 2017) the nationwide practices, quality control programs, team
Iso benchmarking (5,6). Reportedly, in Sweden, the percentages of individuals with T1D whose HbAlc levels below 6.5%
elow 7.3%, and above 8.6% at the country level in 2022 were 43.3%, 76.7%, and 4.5%, respectively (7). Table 1 outlines
eatures and leading practices observed in both the Sweden and Australia programs.

ime, the authors of this review have been implementing a program similar to the Sweden and Australia recommendations, the
components of which are the "10 Key Recommendations", teamwork and the use of technology, which we will be detailed in this

. The authors have seen 1870 children with T1D and their families since 2016 through a clinical implementation program including a
our pediatric endocrinology visit, a 2-hour basic principles diabetes training by a diabetes educator, and 3-session nutrition training by a
utritionist. The 1-hour pediatric endocrinology visits, address the topics such as individual treatment recommendations, glucose targets,
insulin dose calculations (insulin / carbohydrate ratio and insulin correction/sensitivity factor), rules to be followed at bedtime, dawn/reverse
dawn phenomenons and their management, hypoglycemia management, correction dose timing, optimal carbohydrate amount, and the role
of families especially fathers. All these recommendations are given to the caregivers as a printed an "Individual Treatment Plan", which is
prepared for each child, tailored to the age and characteristics of the child.

So far, 60.4% of the children admitted to our department use CGM and 20% use insulin pump therapy (CSII, Continuous Subcutaneous
Insulin Infusion) (44.7% of these are Minimed 780G) treatment. In an evaluation of 543 children with regular follow-up in our center
between 2018-2022, the median HbAlc was 7.1%, 45% of the children had HbA 1c <7%, and only 7% had HbAlc above 9%. Although these



children might have had a better social and echonomical status, one also may think that the comprehensive training, teamwork, "10 Basic
Recommendations" that set the basic goals, and the use of technology in our clinic are effective in achieving these glycemic targets.

Given the absence of a national diabetes registry in our country, the availability of metabolic control data remains limited. A 2013 study
encompassing 1032 cases across various national centres, revealed a mean HbA Ic level of 8.5%. Similarly, a 2016 study involving 498 cases
at the national level reported an average of 8.6% (8,9.) In these studies, the percentage of children with an HbAlc level >9% was 36.9% and
35.7%, respectively. A more recent cohort study, spanning from 2018 to 2023 and comprising 2730 children from 42 centers, reported a
median HbA Ic of 8.4% (10). These statistics underscore that the average HbA lc in our country surpasses recommended targets,
demonstrating a lack of improvement over the past decade. Particularly concerning is the persistently high proportion of children with an
HbA1c above 9%, a threshold associated with increased risk of complications. Notably, these numbers reflect the status of approximately
30,000 children with type 1 diabetes in our country, urging the necessity for new national initiatives.

This review article will focus on the main recommendations based on the ISPAD 2018-2022 guidelines (4), Ragnar Hanas' book (3) and the
authors' clinical experiences to bring to the attention of pediatric diabetes teams and to be the basis for a new countrywide program.

Current goals in the care of children with T1D

Current goals in the management of T1D include not only better glycemic values and closer glycemic values to those without diabetes

also the quality of life and life expectancy similar to their peers, prevention of long-term complications, no severe hypoglycemia, mild
hypoglycemia not being a burden, alleviating the fear of hypoglycemia, facilitating glucose management during/after meals,
comfortable/fearless sleep for families and children, implementing CGM monitoring, ensuring adequate diabetes managemes

oses above 145
cial, ensuring clear
articulation of proposed glycemic targets with a uniﬁed voice. Aligning the goals of the ¢ : i i of the diabetes team is

imperative, fostering overlapping objectives for optimal management.
Several topics concerning the management of T1D and the '10 Key Recommendati
In this section certain themes related to the management of T1D will be addressed pro

al'glucose profile

rstones of T1D management. Except for fatty
-20 minutes before meals, aiming for a

ly during breakfast, considering the lower insulin
ecretion at the onset of the meal. It remains applicable
plementation could be more challenging. This is also

Administering meal bolus insulin 15-20 minutes before the meal for the
The mastery of matching the effect of insulin with the effect of n
meals and instances of slow eating, it is recommended to adminis
physiologically appropriate bolus delivery. This practice is particu
sensitivity until 10 am (13). Additionally, this practice helps in s
even in preschool-aged children, although the timing might
recommended for individuals using an AID system like the
The selection, dose, and timing of basal insulin
Basal insulin requirement is higher between 10 pm and . ily basal insulin rate is not more than 50% with exceptions
including adolescence (honeymoon period, low ca i us exercise) (13,16). When the basal insulin rate is higher than 50%
of TDD (total daily dose) when using injection auses an increased frequency of hypoglycemia during the fasting period (a kind of
slope effect, which can be defined as the directi i
rement in young children is 25-30% of the total daily insulin dose (12). If an
sulin glargine (Lantus) at 7 or 10 pm to benefit from its relatively strong effect in
the first 12 hours. It should be kept ifi i t the effect of insulin glargine begins 3 hours after administration. Some clinicians state that

for doses of 15U or less, splittinggi en in the morning and evening provides better coverage and less risk of fasting
hypoglycaemia, and that two dos itration for the desired glycaemic effect (3)

In pre-adolescents and young dministering insulin glargine at 7 pm before dinner can help reduce hyperglycemia occurring
between 9 pm and 12 ag dawn phenomenon' after falling asleep. For adolescents, administering insulin glargine at 10 pm

. However, it can be given in the morning in very young children having hypoglycemia late at night
etemir (Levemir) has 18% less receptor affinity (17) and therefore lower potency, it is usually not
lin effect with one dose/day. Insulin glargine 300 U/mL (Toujeo) or Tresiba may be preferred in

can prevent hyperglycg
(between 3 and 6 am).

duration longer and the duration longer. The dose may be increased by 10-18% in the transition.

ertrophy and recommended insulin injection sites regarding insulin types

lipohypertrophy remains a prevalent issue. To prevent lipohypertrophy, it's essential to rotate injection sites for
acement or injections, ensuring a minimum distance of 1 cm between each injection point. In Turkey, the common
ing around the lower abdomen and both sides of the navel originates from the era of longer needle tips. However, using the
more accurate, as there is approximately 4 mm of fat tissue almost everywhere in the abdomen. Therefore, using both the
d lower parts of the abdomen as injection sides is advisable. Lipohypertrophy tends to develop more easily in the arms of young
dministering fast-acting insulins to the abdomen and arms while opting for slow-acting insulins in the hips and thighs is

mended (13). In Sweden, arms are not normally recommended for injections, except for Omnipod (3).

corrections with small doses of insulin

roving time spent within the target range enhances insulin sensitivity. It's advisable to initiate corrections early and with smaller doses.

is approach not only increases Time In Range (TIR) but also mitigates the risk of hypoglycemia associated with larger corrective doses.
When the glucose level exceeds >145 mg/dL (equivalent to 6.5% in terms of HbA 1c) two hours after the last bolus dose, and if the sensor
glucose trend shows no decline while the insulin sensitivity factor (ISF) allows for correction, an additional insulin dose should be
administered promptly. It's not advisable to wait for values exceeding >250 mg/dL before considering an additional insulin dose. Conversely,
if glucose levels range between >220-270 mg/dL, it may be appropriate to administer a corrective dose according to the individual correction
factor (ISF, insulin sensitivity factor). However, a correction dose should normally not exceeded 0.1 U/kg but can be repeated after 2 hours if
needed. The target glucose range for this correction should be taken between 100-120 mg/dL (18). For corrections made after 10:00 PM,
particularly in children aged 10 years and older, it's recommended to administer half of the daytime calculated insulin dose to minimize the
risk of nighttime hypoglycemia. When a correction dose is given before bedtime, glucose monitoring should be conducted around 2-3 AM.



In preschool-aged children, there is a heighted glucose concern between 9 PM to 12 AM due to the 'reverse dawn phenomenon.' Therefore,
correctional dosing should align with daytime practices until midnight. Some centres recommend correcting the night in the same way as the
day for all age groups and thus expect less variability during the night (5). Another approach is to start with a half dose correction at night
and then adjust individually.

The recommended total daily carbohydrate intake and optimal amount of carbohydrate in meals

In the last 15 years, recommendations regarding the percentage of daily energy derived from carbohydrates (CHO) have evolved. While the
previous recommendation was to obtain 55% of energy from CHO, recent guidelines from ISPAD advocate for CHO to constitute
approximately 40-50% of daily energy intake. Furthermore, the updated recommendations propose fats to account for <35% of energy
(<10% from saturated fats) and proteins to make up 15-25% of daily energy (19). Explaining this change through calculation, consider a 6-
year-old boy. If 40% of his energy intake is derived from carbohydrates, this would amount to 147 grams of carbohydrates per day. In
contrast, adhering to the former recommendation of 55% from carbohydrates would necessitate an intake of 202 grams of carbohydrates—a
significant difference. Consistent with this current recommendation carbohydrate intake should be tailored based on the child's specific
circumstances, such as whether they are an athlete or not, while ensuring that daily energy intake from carbohydrates does not fall beloy
40% threshold. In general, consuming more than 60 grams of carbohydrate in a single meal (different amounts may be recommended
different age groups) may lead to difficulties in achieving optimal insulin-carbohydrate matching (20). When more carbohydrate is co
at a meal, increasing insulin doses to prevent postprandial blood glucose spikes may lead to a risk of hypoglycaemia before the ne
recently published study investigating varied carbohydrate amounts (20, 50, 100, and 150 grams) at breakfast revealed that th
most closely resembling the effect of fast-acting insulins was observed with 50 grams of carbs. Participants given 20 or 150

employed by traffic authorities on certain roads. Namely, aiming for a total carbohydrate intake of around 60 gra
more favorable postprandial glucose curve.

Low Carbohydrate Diets

If carbohydrate intake is to be reduced, this should be discussed with the dietitian and endocrinologist in

given in Table 3 (22). Ketones will occur when carbohydrate and therefore energy intake
starvation in the body. For a growing child, it's recommended that blood ketone levels re
in healthy children—to avoid any negative impact on growth. In young adults who have reae

carbohydrate, high-fat diets (LCHF) are not recommended for people with T1D as no sf
carbohydaﬁe lntakes Typically, blood ketone levels exceed 3 mmol/l during ketoac1d0 wals strictly following a Low Carb

abetes, this narrow margin increases the

likelihood of ketoacidosis, a potentially life-threatening condition, partlcula dren. The most important potentially
negative effect of low carbohydrate nutrition is on growth (23). Giyen that i fimportant effect on growth, once children with T1D
are compelled to follow a low-carbohydrate diet paired with inad: a marked slowdown in growth in a short period of
time.

at children and adolescents have with food. Over time,
d restricton can cause disordered eating which can lead to
. scenario can be likened to an overstretched spring, losing
a low-carbohydrate diet, encounter difficulties reverting to their

Diets with low to very low carbohydrate intake can disturb the n.
these diets can gradually impact the child’s relationship with,
binge eating, potentially leading to the development of diso,
its tension and functionality. Some adolescents, after an ext
previous diet and may face challenging issues like dep

The conventional method for calculatlng the i ins dzate ratio (ICR) has been dividing the number 500-450 by the total daily insulin
dose (TDI) asan empmcal practlce for a lo; i ecent reports highlight that this formula often results in insufficient bolus dose
ore effective to utilize the average number 315 for this calculation (25).

to divide by 330 or 250 for young the case of preschool children, a division by 150 is advised during breakfast (12,13).
Typically, insulin sensitivity dec; i i
dose into a smaller number for my
recommends using the formula at breakfast and 400/ TDI at other meals in preschool children and 300/TDI at breakfast and 500/
lescents for empirical ICR calculation (3). Ideally, these empirical calculations should be
ohydrate intake. Breakfast typically involves a high carbohydrate intake, posing a challenge to
ch without the risk of hypoglycemia. Hence, it might be prudent to recommend a lower carbohydrate
other meals. Additionally, a concern arises regarding the ICR to apply when waking up later than usual.
occurs at a specific time daily, yet if one stays up late, the cortisol response upon waking will happen

ith a very delayed breakfast, it's recommended to use the breakfast ICR (3).

Time to sta e counting and use of ""Carbohydrate-Bolus Calculator Application"

rate counting is crucial for calculating the bolus doses. However, the primary challenge families encounter in
often determining the appropriate food portions. Carbohydrate counting allows for more flexible carbohydrate intake
tanding that there is a mathematical basis for insulin dose calculation. It's inaccurate to claim, as often suggested, that

rate counting is premature or overly challenging at the time of diagnosis. Carbohydrate counting ought to be introduced

e time of diagnosis and ideally during hospitalization. Many mothers, closely linked to food management, find valuable assistance
Carbohydrate-Bolus Calculator App to navigate this process (26). The "sliding scale method" for determining the insulin doses
ding to glucose value ranges based on fixed carbohydrate administration prevents families from participating in and mastering insulin
alculations from the onset. The sliding scale method falsely implies that the insulin dose is determined solely based on the glucose

el. Determining the pre-meal insulin dose primarily depends on the carbohydrate amount. The sliding scale method resembles fastening

e first button incorrectly, hindering the proper understanding and adjustment of insulin doses.

Going to bed with a normal glucose level and fear of hypoglycemia

Several factors contribute to the challenge of achieving optimal control, such as the lack of residual beta cell function, non-physiological
insulin treatments, burnout, increased strain on families, outdated methodologies, limited access to technology, disparities (27). In addition,
fear of nocturnal hypoglycaemia may lead families to ignore their goals, given that more than 50% of severe hypoglycaemic episodes in
children and adolescents occur during sleep (28). The fear of hypoglycemia often leads people with T1D to consume unnecessary
carbohydrates and go to bed with high glucose levels (sometimes exceeding 250 mg/dl). However, it is a more accurate approach to enter the
night with normal glucose (>120 mg/dl is safe for the preschool period, and >90 mg/dl is safe for older children) (11). If glucose levels
exceed 160-180 mg/dl, it is advisable to administer an additional dose, provided that there is no downward trend in the glucose level. The

individualized and rev;
administer sufﬁc1ent i
intake during




previous suggestion to avoid administering an extra dose of insulin at bedtime was due to the possibility that the extra dose might coincide
with the NPH effect and result in low blood glucose levels 4-5 hours later. However, this issue is not anticipated in individuals using insulin
glargine or an insulin pump. Between the hours of 3 and 6 am, the amount of insulin requirement decreases (12), which can lead to a risk of
hypoglycemia. To avoid this, it is important to allow certain hormones like glucocorticoids, adrenaline, and glucagon to be activated when
they are needed during this period. This helps to maintain a normal balance in the body. It is not advisable to rely on unnecessary
carbohydrates before bedtime to protect against hypoglycemia during the night. This approach can lead to high glucose levels in the first half
of the night. This is especially true for young children, who may experience the "reverse dawn phenomenon" between 9 pm and midnight.
When a person sleeps with high glucose levels at night, insulin sensitivity decreases due to hyperglycemia, which can lead to high glucose
levels both during the night and in the morning. This same problem can also occur after 4 pm, or during afternoon nap time, which is called
the "dusk" phenomenon.

Routine/obligatory snacks and milk before bedtime

In the past, using NPH and regular insulins together increased the risk of hypoglycemia. As a result, it became a routine to have snacks
between the main meals, three times a day. Using multiple injections of rapid-acting insulin or an insulin pump reduces the need for snae
between meals. These types of insulins have a similar effect to the way blood glucose increases after a meal, resulting in lower insulin
between meals. Therefore, it is suggested to minimize snacking throughout the day and only consume snacks if necessary. (19). Unreg
snacking habits often lead to the consumption of high-glycemic index carbohydrates without insulin, causing elevated glucose le
the day (5, 29). In preschoolers, frequent or irregular snacking can cause early fullness, making it difficult to predict the requi
carbohydrates in their main meals. Similar concerns arise with nighttime snacks, particularly the "milk feed" before bedti
carbohydrates in milk, slowed by fats and proteins, cause a glucose curve that insulin doesn't effectively match. This
insufficient bolus or any food/liquid consumed after dinner with MDI. This impact is noticeable at all times but mor:

before bedtime, whenever feasible.
The impact of fats on insulin sensitivity and the issue of problematic foods
High-fat meals are one of the major causes of post-prandial glucose elevation and even AID systems a;

32). This leads to the problem of inability to manage "problematic foods" such as pizza, pas
glucose levels (33). High glucose levels due to fats leads to decreased insulin sensitivity caus

pving postprandial glucose control is
at prioritize reducing fats by avoiding
"problematic foods"(35).
Diabetes care at school

counting and insulin dosing at lunch is crucial for successful academic ¢and preventing complications. Diabetes care should be
maintained at the same high standard at home and school, wi od glucose targets regardless of the setting (36). Besides
national programs, pediatric diabetes teams should provide ent Plan for School" for each child and make diabetes care
at school a part of their routine practice. Recently, it has be e that the glucose levels are kept within the target range for a
full 24 hours, not just at home but also when they are this, pediatric diabetes teams need to be complemented by
"diabetes teams at home (the family or caregiver:
(https://okuldadiyabet.meb.gov.tr/anasayfa).
Diabetes Technologies

Insulin pump therapy should be presente cessity, and sensors should always be prioritized (37). The authors do not
start insulin pump therapy before the e eriod, with exceptions for preschool children with small doses, however, they
encourage the use of sensors from i diagnosis. Striving for equitable access to diabetes technologies is crucial and education
programs should be as short and sible. The teams should strive for the training programs to be outpatient and individualized.

Continuous communication and rovided to technology users, and the establishment of groups on online platforms should
be encouraged for learning and.¢

The “My friend diabet,
diabetes (38). Numerol
themselves as
experiences families who have children with diabetes. The "My Friend Diabetes Family Camp" has been organized
since 2018

organized in Iznik (Tiirkiye) since 1997 to improve the education and health of children with
send their children to these camps express that they would like the camps to be organized for

parents and non-diabetic siblings can participate in this camp.

ildren and families to find a new "normal", to be hopeful and to be friends with diabetes, and to create versatile
“Being friends with diabetes is the first step of living with diabetes; it is not to magnity the difficulties that come with
xhaust themselves with worries. Once diabetes is encountered, it is best to leave the past behind, look to the future, and live

term, technology and behaviors will largely determine the treatment of T1D. Therefore, the "10 Behaviors to Avoid" that complement
Key Recommendations" are important as well.

Assuming that one can gauge their glucose level solely based on how they feel, without glucose testing: This behavior is
ore common in adolescence and leads to a gradual neglect of diabetes management, avoidance of confronting glucose values and doing
what is necessary, ignoring the facts, self-deception and eventually a "vicious circle". Children who exhibit such behavior usually have high
HbA1c values and are at a greater risk of being hospitalized with severe hypoglycemia or ketoacidosis. Managing diabetes without glucose
data, including fasting and postprandial glucose values, is like walking blindfolded or driving a car with the speedometer, fuel gauge, and
warning lights turned off. It's important to have access to 24-hour sensor data to get a complete picture of glucose levels and manage diabetes
effectively.
2. "Skipping or forgetting to take pre-meal rapid-acting insulin doses and administering it after the meals'': Understandably,
diabetes treatment can lead to fatigue and disruption of routines over time. However, if diabetes is neglected, it will not simply disappear. It
is important to remember that missing or forgetting to take fast-acting insulin doses (also known as bolus doses) before a meal or taking them




after a meal can lead to poor glucose management during the meal, insulin resistance caused by elevated glucose levels, and eventually, a
prolonged period of high glucose levels throughout the day. Diabetes management relies on successfully managing fasting and post-prandial
periods separately; getting enough basal insulin cannot compensate for problems caused by skipping bolus doses, as is sometimes assumed.
3. Irregular sleeping habits, going to bed late and waking up late: The dawn phenomenon, which causes high blood glucose
levels in the morning, can be prevented to some extent by maintaining a regular sleep schedule. On the other hand, lack of sleep can lead to
reduced insulin sensitivity, making diabetes management more challenging. It's also essential to avoid lying in bed until late morning, as this
can result in skipping the morning bolus doses that help overcome the dawn phenomenon. This may cause elevated glucose levels and a
difficult start to the day, even when fasting.

4. Irregular eating: Although meals can be managed with accurate carbohydrate counting and appropriate insulin doses, eating at
short intervals complicates diabetes control. The high-dose insulin/excess carbohydrate intake behavior leads to weight gain. Insulin is the
comerstone of diabetes treatment, but diet is the key to successful glucose control. It is of most importance not to skip meals and to eat meals
at most of time similar times every day. In addition, gluten-free diets should be avoided, in the absence of celiac disease, and practices
promoted as "alternative medicine", such as very low-carbohydrate or ketogenic diets, should be avoided as well. Furthermore, adolesc
should avoid behaviors such as not eating and not taking insulin to lose weight or using unhealthy dietary supplements with unclear
ingredients, such as unlabelled protein powders for body-building.

S. Living a life without exercise: Inactivity and prolonged screen time reduce insulin sensitivity, negatively affect fat meta

cause weight gain, and decrease vitality and happiness. It is healthy for everyone, particularly children, to spend time in na
playing games, spending time with friends, reading books, and helping others. It is crucial to keep in mind that life is a gift.
welcome every sunny day and every beautiful cloud with joy."

6. Hiding diabetes: If you have diabetes, it is better to be open about it and explain it to others. Answerin;
briefly by saying "I have type 1 diabetes and I use insulin" will help you lead a more comfortable life. Trying to hi

requirements, which can negatively impact your glycemic control.

7. Ignoring diabetes: When diabetes is ignored, it reminds itself with hypoglycemia or hyperg]
makes the person feel bad, and these negative emotions can push the person further away from their diél
important to accept the condition, take necessary measures, and move forward. This process can be describ

access to the necessary materials for measuring blood glucose, insulin, and hypoglycemia
8. Not collaborating for diabetes management: Managing diabetes is a continuous

help, hiding information from relatives, and pushing them out of diabetes management & ifgditficult and lead to negative outcomes.
In addition, such behaviors can upset, disempower and depress parents whose k e g for their children. Life is bigger than
diabetes, and the way to make more time for oneself and one's life is to red e's diabetes through cooperation. Making
diabetes management as easy and enjoyable as possible depends dolescents (and their parents), who are gradually
achieving self-control in many areas of life, need to understand th
Try to distinguish between diabetes parenting and diabetes coachi
9. Refusing to embrace certain technologies by statin, orporate anything into my body"': Today, sensors
quality of life for people dealing with T1D. Sensors
1abetes management. Taking the right steps towards a

tes a "positive feedback loop" and diabetes management becomes
positive cycle and turning point for individuals living with

to give them a chance and try them out for a while. Eliminating the

diabetes management goal, such as maintaining normal glu
easier. Diabetes technologies, especially sensors are o

> of the device.
10. Scaring children with compli Ami m for blood glucose levels that are not in the targeted range: Parents

Such threats are not productive an a sense of hopelessness in children. Instead, parents should try to motivate their children to

think carefully about their actio i Constantly blaming children for high or low glucose levels can lead to feelings of
inadequacy and failure. It is not r e the words "good glucose" and "bad glucose" as it can be emotionally distressing
Instead, it is better to use !'slucose on target", "high glucose", and "low glucose". It is essential to remember that almost every
day, despite all the effog expec glucose levels can occur, and it may not be possible to prevent this completely. It is the long-

term average glucose, i Alc that count in the long run.
Conclusions
The primary fi ving good glycemic control from the diagnosis of diabetes, and maintaining HbAlc levels at or below
6.5% in all v
each center mendations such as the ”10 Essential Recommendations" used by the authors. In the long run, maintaining a
between 70-140 mg/dl should be more emphasized. It's crucial to note that the use of appropriate technology
achieving this goal. More effort should be performed to provide support and adherence to goals at school, keeping
nd mentoring/guidance programs make a difference. Emphasizing and creating opportunities to learn from each

ctes teams, children/young people living with T1D, and their families are crucial. An open national registry should be set up
of data from the centers and finally, efforts should be made to ensure that fathers are involved from the beginning (39).
ledgement: The authors would like to thank to the Journal of Clinical Research in Pediatric Endocrinology editorial board for their

Anderzén J, Hermann JM, Samuelsson U, Charalampopoulos D, Svensson J, Skrivarhaug T, Frohlich-Reiterer E, Maahs DM,
esson K, Kapellen T, Fritsch M, Birkebaek NH, Drivvoll AK, Miller K, Stephenson T, Hofer SE, Fredheim S, Kummernes SJ, Foster N,
min R, Hilgard D, Rami-Merhar B, Dahl-Jorgensen K, Clements M, Hanas R, Holl RW, Warner JT.

International benchmarking in type 1 diabetes: Large difference in childhood HbA1c between eight high-income countries but similar rise
during adolescence-A quality registry study. Pediatr Diabetes. 2020 Jun;21(4):621-627. doi: 10.1111/pedi.13014.

2. Corathers SD, DeSalvo DJ. Therapeutic Inertia in Pediatric Diabetes: Challenges to and Strategies for Overcoming Acceptance of
the Status Quo. Diabetes Spectr. 2020 Feb;33(1):22-30. doi: 10.2337/ds19-0017.

3. Hanas R, Type 1 Diabetes in Children, Adolescents and Young Adults (How to become an expert on your own diabetes). Preface
to eighth edition, pages Xil, Class Publishing Ltd, 2022, London

4. Bruggeman BS, Schatz DA. The ISPAD Clinical Practice Consensus Guidelines 2022: how far we have come and the distance
still to go. Lancet Diabetes Endocrinol. 2023 May;11(5):304-307. doi: 10.1016/S2213-8587(23)00083-9.



S. Phelan H, King B, Anderson D, Crock P, Lopez P, Smart C. Young children with type 1 diabetes can achieve glycemic targets
without hypoglycemia: Results of a novel intensive diabetes management program. Pediatr Diabetes. 2018 Jun;19(4):769-775. doi:
10.1111/pedi.12644.

6. Albanese-O'Neill A, Grimsmann JM, Svensson AM, Miller KM, Raile K, Akesson K, Calhoun P, Biesenbach B, Eeg-Olofsson K,
Holl RW, Maahs DM, Hanas R. Changes in HbAlc Between 2011 and 2017 in Germany/Austria, Sweden, and the United States: A Lifespan
Perspective. Diabetes Technol Ther. 2022 Jan;24(1):32-41. doi: 10.1089/dia.2021.0225.

7. Annual Report of the Swedish National Diabetes Registry NDR 2022. https://www.ndr.nu/pdfs/Arsrapport NDR 2022.pdf.

8. Simsek DG, Aycan Z, Ozen S, Cetinkaya S, Kara C, Abal1 S, Demir K, Tung O, Ugaktiirk A, Asar G, Bas F, Cetinkaya E, Aydin
M, Karagiizel G, Orbak Z, Siklar Z, Altincik A, Okten A, Ozkan B, Ocal G, Semiz S, Arslanoglu I, Evliyaoglu O, Bundak R, Darcan S.
Diabetes care, glycemic control, complications, and concomitant autoimmune diseases in children with type 1 diabetes in Turkey: a
multicenter study. J Clin Res Pediatr Endocrinol. 2013;5(1):20-6.

9. Hatun S, Demirbilek H, Darcan S, Yiiksel A, Binay C, Simsek DG, Kara C, Cetinkaya E, Uniivar T, Ugaktiirk A, Tiitiinciiler F
Cesur Y, Bundak R, Saglam H, Simsek E, Bereket A; Turkish Pediatric Diabetes Research Group. Evaluation of therapeutics managemg
patterns and glycemic control of pediatric type 1 diabetes mellitus patients in Turkey: A nationwide cross-sectional study. Diabetes Re

Pract. 2016 Sep; 119:32-40.

10. Sahin NM. Tiirkiyede Cocuk ve Ergen Tip 1 Diyabet Kohort Calismasi1 2018-2023 Verileri. 3.Cocuk ve Adolesan Dj
Sempozyumu, 2023
11. de Bock M, Codner E, Craig ME, Huynh T, Maahs DM, Mahmud FH, Marcovecchio L, DiMeglio LA. ISPAD ¢
Consensus Guidelines 2022: Glycemic targets and glucose monitoring for children, adolescents, and young people withedi
Diabetes. 2022 Dec;23(8):1270-1276.

12. Sundberg F, deBeaufort C, Krogvold L, Patton S, Piloya T, Smart C, Van Name M, Weissberg-Bench

13. Cengiz E, Danne T, Ahmad T, Ayyavoo A, Beran D, Ehtisham S, Fairchild J, Jarosz-Chobot P, 2
ISPAD Clinical Practice Consensus Guidelines 2022: Insulin treatment in children and adolescents with d
Dec;23(8):1277-1296.
14. Piras de Oliveira C, Dellva MA, Bue-Valleskey J, Chang AM, Liao B. Fasting and postprandia
hemoglobin Alc and time in range in people with diabetes on multiple daily injection in
PRONTO-T2D clinical trials. J Diabetes Complications. 2023 Nov 16;38(1):108648.

15. Karakus KE, Yesiltepe Mutlu G, Gokge T, Eviz E, Can E, Muradoglu S, Hatug
Correction Insulin Delivery in Advanced Hybrid Closed-Loop System: 4193 Days' Rea]
Groups. J Diabetes Sci Technol. 2022 Jun 30:19322968221106194. doi: 10.1177/19321
16. Lal RA, Maahs DM. Optimizing Basal Insulin Dosing. J Pediatr. 2019 Dec
17. Wallace JP, Wallace JL, McFarland MS. Comparing dosing of basa i

0se contributions to
2 PRONTO-T1D and

unit and dose-per-dose?. Ann Pharmacother. 2014 Mar;48(3):361-368.
18. Sperling MA, Laffel LM. Current Management of Glygemia in
24;386(12):1155-1164.

19. Annan SF, Higgins LA, Jelleryd E, Hannon T, Rose S,

Practice Consensus Guidelines 2022: Nutritional management in cscents with diabetes.

Pediatr Diabetes. 2022 Dec;23(8):1297-1321.

20. Marran KJ, Davey B, Lang A, Segal DG. Expo prandial blood-glucose exposure with increasing
carbohydrate loads using a linear carbohydrate-to-insulin r. J. 2013 Apr 10;103(7):461-463.

21. Cordon NM, Smart CEM, Smith GJ, Davi old R, Burckhardt MA, King BR. The relationship between meal

diabetes: A randomized crossover trial. Diabet 339(2):e14675. doi: 10.1111/dme.14675.

22. Seckold R, Fisher E, de Bock M, . The ups and downs of low-carbohydrate diets in the management of Type
1 diabetes: a review of clinical outcomes .

23. de Bock M, Lobley K, And Ponaghue K, Pappas M, Siafarikas A, Cho YH, Jones T, Smart C. Endocrine and
metabolic consequences due to restuiti ohydrate diets in children with type 1 diabetes: An illustrative case series. Pediatr Diabetes.
2018 Feb;19(1):129-137.

24. Hart M, Pursey K, Sn; . ydrate diets in eating disorders and type 1 diabetes. Clin Child Psychol Psychiatry. 2021
Jul;26(3):643-655.

25. Cemeroglu A
children, adolescents, and adults with type 1 diabetes mellitus on continuous subcutaneous insulin infusion (CSII): effects of age and
puberty. Endocr Pract.
26. 0 uradoglu S, Can E, Eviz E, Mutlu GY, Hatun s. “My Friend Diabetes Carbohydrate-Bolus Calculator”:
User Experi ulating Carbohydrate Counting Mobile App for People with Type 1 Diabetes. Clinical Diabetology 2023;
12; 1:53-59

217.
Ay

bman I, Maahs DM, Lyons SK, Saraco M, Reusch J, Rodriguez H, DiMeglio LA. The Evolution of Hemoglobin
Type 1 Diabetes: Rationale and Supporting Evidence. Diabetes Care. 2021 Feb;44(2):301-312.
tomated Insulin Delivery in Children with Type 1 Diabetes. Endocrinol Metab Clin North Am. 2020 Mar;49(1):157-

GT, Fink K, Maffeis C, Jannet S, Sari KV, Elizabeth D, Przemystawa JC, Yash P, Carmel S. Variation in nutrition
practices in SWEET pediatric diabetes centers-an international comparison. Pediatr Diabetes. 2021 Mar;22(2):215-220.
. Nicolajsen T, Samuelsson A, Hanas R. Insulin doses before and one year after pump start: children have a reversed dawn
omenon. J Diabetes Sci Technol. 2012 May 1;6(3):589-94.
3 Gokge T, Yesiltepe Mutlu G, Can E, Eviz E, Muradoglu S, Hatun Siikrii. Tip 1 Diyabetli Okul Oncesi Dénem Cocuklarda
madan Once Siit igmenin Gece Glukoz Seyrine Etkisi: Vaka Sunumlari. Bes Diy Derg [Internet]. 23 Ekim 2020 [a.yer 19 Kasim
023];48(2):109-18. Erisim adresi: https://www.beslenmevediyetdergisi.org/index.php/bdd/article/view/1391.

32. Lovejoy JC. The influence of dietary fat on insulin resistance. Curr Diab Rep. 2002 Oct;2(5):435-40.

33. Smart CE, Evans M, O'Connell SM, McElduff P, Lopez PE, Jones TW, Davis EA, King BR. Both dietary protein and fat increase
postprandial glucose excursions in children with type 1 diabetes, and the effect is additive. Diabetes Care. 2013 Dec;36(12):3897-902

34. Maguolo A, Mazzuca G, Smart CE, Maffeis C. Postprandial glucose metabolism in children and adolescents with type 1 diabetes
mellitus: potential targets for improvement. Eur J Clin Nutr. 2023 Oct 24. doi: 10.1038/s41430-023-01359-8.

35. Smith TA, Blowes AA, King BR, Howley PP, Smart CE. Families' reports of problematic foods, management strategies and

continuous glucose monitoring in type 1 diabetes: A cross-sectional study. Nutr Diet. 2021 Sep;78(4):449-457.



36. Lawrence SE, Albanese-O'Neill A, Besangon S, Black T, Bratina N, Chaney D, Cogen FR, Cummings EA, Moreau E, Pierce JS,
Richmond E, Mahmud FH. ISPAD Clinical Practice Consensus Guidelines 2022: Management and support of children and adolescents with
diabetes in school. Pediatr Diabetes. 2022 Dec;23(8):1478-1495.

37. Sherr JL, Schoelwer M, Dos Santos TJ, Reddy L, Biester T, Galderisi A, van Dyk JC, Hilliard ME, Berget C, DiMeglio LA.
ISPAD Clinical Practice Consensus Guidelines 2022: Diabetes technologies: Insulin delivery. Pediatr Diabetes. 2022 Dec;23(8):1406-1431.
38. Yesiltepe-Mutlu G, Gokce T, Can E, Muradoglu S, Hatun S. "I'm not alone"-my take-away message from the My Friend Diabetes
Camp. Pediatr Res. 2020 Dec;88(6):838-839.

39. Boman A, Povlsen L, Dahlborg-Lyckhage E, Hanas R, Borup IK. Fathers of Children With Type 1 Diabetes: Perceptions of

a Father's Involvement From a Health Promotion Perspective. J Fam Nurs. 2014 Aug;20(3):337-354.

Table 1. The Characteristics of the S Child Diabetes Programs*

Sweden | Australia
° Improvement of loc . Team approach instead of individual (clinician-based) practices, reviewing
guidelines. team recommendations at least once a year, providing them as a written document to
° Lowering g} patients.
target 6.5% (48 mmg . While insulin pump is recommended for all children <5 years of age,
° imi multiple daily injection doses at the time of diagnosis, transition to insulin pump
according to family and clinician’s recommendations.
. Glycemic targets, correction boluses, and structuring meals are
recommended.
. NICE Guidance targets (< 6.5%) instead of ISPAD targets
. NORMAL glucose is targeted as much as possible across all age groups.
. Blood glucose measurement at least 5 times a day.
. While constant snacking and snacking habits used to be assumed normal in
young children until 2004, now regular main meals, minimum snacks as much as
Carbohydrate counting education possible, and no need for snacks before bedtime have been adopted.
ients from the onset of T1D. . Postprandial insulin was administered for children who refused to eat until
Use of injection aids (i-Port) for 2004, now always pre-meal insulin is recommended.
g children from the onset of diabetes. . Previously, determination and adjustment of insulin doses were done by
CSII for preschool children and medical and nursing staff and insulin adjustment education was given after diagnosis
encouraging CSII use in all age groups. when parents were "ready”. Now, Insulin Sensitivity Factor and Insulin/Carbohydrate
° Downloading pump and CGM at ratio are taught at the time of diagnosis, families are given easy dosing schemes/cards.
each visit and promoting active use of the (] Mini- dose glucagon is taught.
digital glucose logbook at home.
° Improved technology training.
° Encouragement of exercise.

*adapted from the reference 3 and 5.



Table 2. '10 Key Recommendations’ for children with T1D
1. Administering meal bolus insulin 15-20 minutes before the meals (by deleting the last digit of the pre-meal glucose value- e.g.
162 mg/dl 16 minutes before a meal). Using abdomen and arms as injection sites for the fast-acting insulins and buttocks and thighs for
slow-acting insulins.

2. Going to bed with a normal glucose level (>120 mg/dl for pre-schoolers, >90 mg/dl for older children), avoiding unnecessary
carbs with the fear of hypoglycemia.

3. Avoiding snacks unless necessary, to consume carbohydrates in a moderate amount during main meals. Preschoolers may
need a small snack without insulin at midmorning to avoid pre-lunch hypoglycemia.

4. Calculating the bolus dose carefully according to the carbohydrate ratio and the glucose value at the time, increasing doses if
necessary to take into account the effect of fats and proteins.

5. Avoiding milk intake at night before bedtime, taking into account the glucose spike between 9pm and 12am after falling
asleep ("reverse dawn phenomenon") in the young children; shifting milk intake to daytime active hours.

6. Using a sensor as soon as possible and an insulin pump (better yet, AID systems) as soon as possible after diagnosis if
finances permit.

7. Administering correction boluses promptly, if the Insulin Sensitivity Factor (ISF) permits when the blood gluc

mg/dl

8. Limiting problematic foods that may pose challenges, such as pizza and hamburgers.

9. Incorporating exercise into daily routine and taking it as a therapeutic tool, akin to a 'third type of insuli
10. To continue diabetes treatment according to the principle of doing our best, without turning it into a sf
diabetes in a peaceful (friendly) way.

and to

Table 3. The high, moderate, low, and very low carbohydrate intake in childhood*

(Carbohydrate (g/day) Carbohydrate (g/day
1-6 years 6-10 years

High carbohydrate diets (>55% energy

from carbohydrates) 170 g 230 g

IModerate carbohydrate diets (45%

energy from carbohydrates) 140 g 280 g
ILow carbohydrate diets (<26% energy
from carbohydrates) <80 g 150 g
\Very low carbohydrate diets (<10%
energy from carbohydrate) <30 g 60 g
*adapted from the reference 22
Table 4. The objectives of diabet
. To make children wattidi their families competent in diabetes care and treatment and to enable them to cope
L]
. ents and technologies
. share their experiences with each other and feel less alone
. eir future life more positively and confidently
. nt in which democratic parenting attitudes are valued over neglectful, authoritarian or permissive
parenting

ilies of children with diabetes to better understand and manage the changes/problems their children
ence.
the training of pediatric diabetes teams and other camp participants, to provide an environment where they






