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Preface

The International Society for Pediatric and Adolescent
Diabetes (ISPAD) strongly supports compliance with legal
protections for children and adolescents with type 1 dia-
betes (T1D) to attend school, to be safe at school, and to
receive optimal medical management during all school-
associated activities [1]. ISPAD’s Clinical Practice Con-
sensus Guidelines [2-7] provide clinicians with concepts
and standards for best clinical practice. To implement best
clinical practice while the student is in the custody of the
school requires understanding, respect, and compliance
with the relevant legal frameworks [1-3]. The task is to

execute medically complex management in a workplace
designed for education. In recognition of the unique
workplace requirements, ISPAD first commissioned the
ISPAD Position Statement on Type 1 Diabetes in Schools in
2018 [1] to assist schools to implement the Clinical Practice
Consensus Guidelines’ concepts [2]. This 2024 Position
Statement aims to clearly inform education authorities,
schools, school personnel, parents and policy-makers on
defined roles, legal responsibilities, human rights, and
stakeholder obligations for the benefit of all students with
T1D. Implementing best practice while students with T1D
are in compulsory custody of a school has life-saving po-
tential and reduces the risk of short- and long-term harm to
enable the student to experience a rich and supportive
academic environment [2-6]. ISPAD’s primary role is to
deliver advocacy and leadership [7] to ensure that children
and young people with T1D are provided with a safe and
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secure learning environment in school and address con-
fusion regarding roles and obligations that exist within
school systems. This revised ISPAD Position Statement,
authored by members of the ISPAD Diabetes in Schools
Special Interest Group [8], contains globally applicable
principles and fundamentals [9, 10].

Definitions

Child

Parent
Medical team

School personnel

School
Student

Glucose levels
Medical orders

T1D education

T1D training

Requisite training

Delegation

a person under the age of 18 who is not yet
sufficiently mature and capable of making
and putting into effect their own decisions
parent(s), legal guardian(s), or carer/
caregiver(s)

the usual health care team treating the
student with T1D

school nurses, teaching staff, and other
school employees or contractors who may
be involved with the care of the student
with T1D

primary and secondary schools

students of the requisite ages attending
school

blood glucose or sensor glucose levels
diagnostic or treatment directives
prescribed by a physician or equivalent
provider regarding the specific activities
to be performed or delivered as part of a
diabetes management plan for a child
with T1D while in the custody and care of
a school

gaining of knowledge and perspective
about T1D

skill development and practical
application of the education on the
student with T1D

training required to qualify and authorize
the performance and safe execution of
necessary tasks, skills, and responsibilities
in accordance with local jurisdictional
requirements

physician requesting another health care
professional to provide care on behalf of
the physician while the requesting
physician retains responsibility for
patient care

1. Background

1.1 T1D is a complex chronic medical condition that
requires skilled medical and psychosocial manage-
ment with a multidisciplinary team approach [1-6].
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1.2 There is overwhelming evidence supporting the benefits

of spending maximal time in normoglycemia and the
harms associated with spending time outside that target
range [1-6]. The aim should be to maintain glucose
targets as close as possible to normoglycemia during the
school day and other school sponsored activities.

1.3 Intensive insulin therapy (IIT) is the reccommended

therapy for young people with T1D because it leads
to improved health outcomes and reduced risk of
short-term and long-term complications. Intensive
insulin therapy usually comprises frequent glucose
monitoring, carbohydrate quantification, insulin
dose calculation, insulin administration with meals,
and insulin and nutrition adjustments for physical
activity [1-6].

1.4 ISPAD recognizes that those living with T1D across the

globe face a wide variation in access to modern insulins,
advanced technology devices, glucose control material
and proficient and skilled diabetes education resources.
This results in different levels of clinical care interna-
tionally. Individual management is also influenced by
unique family circumstances and personal or parental
skill levels [1-6].

1.5 ISPAD acknowledges that these principles will apply

to other forms of diabetes that require administration
of insulin whilst the student is in the custody of the
school.

2. T1D Management at School

2.1 ISPAD advocates that the absolute minimal level of

T1D care at school in all countries abides by the
following principles:

e The student with T1D has the right to safely
attend school.

o The student with T1D has the right to experience
equal opportunity, obtain equal education and
participate equally in activities with their peers,
including physical exercise and other extracur-
ricular activities, with trained school personnel
providing needed care [1-3].

2.2 A student with T1D may spend more than half of their

waking hours in the custody and care of school, in-
cluding time spent away from the security of home
participating in after-school activities, school sports
days, field trips, excursions, school camps, and
commuting to and from school [1-3].

2.3 Time at school often presents as the most challenging part

of the day for glucose levels to stay in target range. The
usual school day comprises many variables that influence

Goss et al.
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glucose levels, such as sedentary learning times, physically
active times, meal and snack times, and emotional var-
iation including excitement and stress [1-6, 11-15].

3. Student and Family Emotional Health

3.1 T1D causes substantial impact on the student’s life, as
well as that of their siblings, family relationships, and
parental working lives. Each family will have different
access to physical, emotional and support resources,
coping skills, economic circumstances, and medical
education and support [1-3].

3.2 The emotional health of the student with TID is
optimized by a positive, proactive approach to all
challenges of T1D, especially at school. The student
should be supported by peers and school personnel to
do anything their peers can do and not be restricted or
limited in activities. The student should be provided
with as little special care as possible, but as much as
necessary [1-3, 11-15].

3.3 Parents are obliged to advocate for their child,
knowing the short-term and long-term safety issues
and the risk of complications or shortened life span
which may result from inappropriate care [1].

3.4 If the parent considers the student is not yet suffi-
ciently mature and capable of making and putting
into effect their own decisions, the student will re-
quire assistance and/or supervision [1].

3.5 While the development of self-management skills is
encouraged, the student should not experience disad-
vantage because of their ability to independently manage
T1D. Students may be capable but should never be solely
responsible for their management at school [1-3, 11].

3.6 Schools should not expect that young students will
“learn responsibility” for self-managing T1D by
leaving them unsupported during school hours.
Schools should also understand that the duration the
student has lived with T1D does not determine their
ability to be self-sufficient [1-3].

3.7 The privacy and confidentiality of the student’s T1D
diagnosis and management must be respected, ac-
knowledged by the school, discussed with the student
and parent, and protected by the school [1-3].

3.8 Because of the relentless public demands of man-
aging T1D, and the ongoing public discussion about
“diabetes,” students may be exposed to stigma and
experience anxiety, depression, and social isolation.
These feelings may lead to reluctance to effectively
self-manage, especially during adolescence [1, 2, 8,
16, 17].

ISPAD Position Statement on T1D in
Schools

4. Medical Orders for T1ID Management in Schools

4.1 ISPAD recommends the student’s medical orders
comprise of the following:
4.1.1 A concise emergency response plan (ERP) outlining
recognition and individualized treatment protocols
for low glucose levels and for high glucose levels [1-3].

4.1.2 Detailed individualized medical orders, also known as
the diabetes management plan (DMP) consented by the
parent or student and signed by the prescribing phy-
sician or delegated medical team member. The DMP
outlines the physician’s medical instructions for that
student at school. The DMP should specify what dia-
betes responsibilities can or cannot be undertaken by
the student based on the student’s age, diabetes self-care
abilities, and cognitive maturity. These include blood
glucose checking, insulin administration, meal planning
and adjustment, and adjustments for exercise [1-3, 18].

4.1.3 No other party can be a signatory to prescribed and
consented medical orders [1, 19].

4.2 The student’s individualized medical orders (DMP)
and ERP cannot be altered by a third party under any
circumstances without the consent and authorization
of the parent and physician [1, 18, 19].

4.3 The school’s obligation to execute measures to ac-
commodate the student’s medical needs while the
student is in the school’s custody does not result
from the physician delegating those responsibilities
to the school or school personnel. The physician is
not responsible for the school’s actions that are
adopted to fulfil the duty of care owed to the student
(18, 19].

4.4 Parents are the final arbiters of whether their child can
self-manage certain aspects of T1D, including glucose
monitoring and self-administration of insulin. The
medical team should guide and support parents to
ensure the student is not subject to inappropriately
unrealistic expectations [1].

4.5 The medical team should advise on the content of
training required to best execute the medical orders and
include these requirements in the order (DMP) [1-3].

4.6 Schools, in conjunction with the parent (and student),
should develop a written accommodations plan on
how the student’s medical orders are implemented.
This document is known in various jurisdictions as a
“504 Plan” (USA), “Health Support Plan” (Australia)
and “Individual Care Plan” (Canada) [1-3, 11-18].

4.7 A parent cannot be expected to “fill the gap” of school
resources and provide their child’s medical manage-
ment during the school day and school-sponsored
activities [1-3].
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4.8 Schools must permit students with T1D to monitor
their glucose levels, administer insulin, and treat both
low glucose and high glucose levels according to the
medical orders (DMP) and written accommodations
plan, in an appropriately safe place chosen in col-
laboration with the student and parent [1-3, 18].

4.9 T1D management should occur with minimal dis-
ruption to normal class routines and activities [1-3].

4.10 Students with T1D have the right to be encouraged
and enabled to participate in physical activity with
the appropriate adjustments for safety and optimal
performance clearly outlined in the student’s
medical orders (DMP) [1-3, 11-15].

4.11 Managing nutrition during school hours, including
calculation of carbohydrate content of school meals, is
an important requirement of optimal T1D manage-
ment. It requires a defined approach between parent,
student, and school personnel. Whoever (parent or
school personnel) is responsible to provide/calculate/
check the carbohydrate content of meals and snacks
should be identified in each case and in each cir-
cumstance, both on-campus and off-campus [1-3].

4.12 Schools should establish processes regarding the use
and handling of diabetes equipment including
lancets, syringes, or needles, and used test strips.
Jurisdictional requirements and workplace safety
should inform schools on the requirements to
manage sharps and biological waste to minimize
risks to both students and school personnel. It is
recommendable that parents should provide the
necessary resources such as sharps containers or
other means of disposal, depending on local cir-
cumstances [1-3].

4.13 When sitting an examination, students with T1D are
entitled to appropriate adjustments and provisions, in-
cluding access to glucose self-monitoring devices (which
may include a smart phone or other electronic device for
CGM), access to low-glucose treatment, access to insulin,
access to water, access to toilet, and be granted extra time
if required. Education programs to assist school per-
sonnel to safely execute the appropriate adjustments
during exams should be readily accessible [1-3].

5. Communication Requirements

5.1 The parent (and student where appropriate) should
clearly define how to execute the student’s medical
orders at school, both on and off campus, and the school
should clearly define how they will execute the student’s
medical orders at school, both on and off campus.

4 Horm Res Paediatr
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5.2 Communication strategies for the student with T1D
should be clear, respectful, timely, and simple. Parents,
and the student’s medical team (with parental consent),
should be accessible points of escalation for school
personnel. For continuity of care, the medical team
contact should be identified for each student [1-3].

5.3 Positive outcomes for the student can be achieved with
a mutually supportive approach with effective com-
munication between parents and school, augmented by
modern communication technology if available [1-3].

6. The School Workplace and T1D

6.1. Schools are workplaces, subject to workplace safety
legislation in many jurisdictions. Schools are obliged to
manage the risks to the health and safety of all par-
ticipants in their workplace. This includes ensuring
schools provide safe systems of work, do not endanger
the health of their students, and ensure their employees
have the skills, knowledge, abilities, and appropriate
standard of training to perform duties [18, 20-23].

6.2. ISPAD recognizes and acknowledges that school
personnel comprise a diverse range of education pro-
fessionals [23], whose primary expertise is in educating
young people. They are not lay persons but a profes-
sional class of employees [23]. School personnel are
entitled to education and training to work safely [17].

6.3. Most school personnel have no medical qualifications,
no medical training, and no medical experience [23].

6.4. Some school personnel may be uncomfortable with
health-related information and procedures [1-3, 11].
Various resources exist, and tools have been devel-
oped and evaluated [8, 19], to educate and train
school personnel.

6.5. The contributions made by school personnel to ap-
propriately assist the student with T1D should be
acknowledged and appreciated by all stakeholders
involved in the student’s care [1-3].

7. International Legal Rights for T1D

7.1. Legal frameworks and medicolegal obligations for safe
and optimal management of T1D at school provide
clarity of roles and purpose that can be successfully used
to promote best medical practice to serve the best in-
terests of the student, family, school personnel, and
school [1-3, 5, 17, 18, 24].

7.2. The World Health Organization recognizes T1D
as a disability. Many countries recognize
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7.3.

74.

7.5.

7.6.

7.7.

7.8.

T1D under common law as a disability [1, 16,
25-30].

Recognition of T1D as a disability should be accu-
rately represented to patients and stakeholders, ac-
knowledging that such terminology does not define
the person. Rather it provides the legal framework
obligations for optimal management and equal op-
portunity. Disability should not equal exclusion and
can be managed with inclusive interaction [25].
Accordingly, legal frameworks exist in many coun-
tries to protect children and adolescents with T1D
against discrimination. Those frameworks affirm the
student’s legal and human rights to have an equal
opportunity to participate in all aspects of school life
on the same basis as their peers [1, 4, 5, 11-15, 18].
International human rights law lays down the obli-
gations of governments to act in certain ways, or to
refrain from certain acts, to promote and protect
human rights and fundamental freedoms of indi-
viduals or groups. The rights of children with dis-
abilities are specifically recognized in the United
Nations Convention on the Rights of the Child and the
United Nations Convention on the Rights of Persons
with Disabilities (CRPD) [1, 25-29].

Most countries, including less resourced countries,
are signatories or parties to the CRPD, which should
protect young people with T1D from discrimination.
This may be direct discrimination, for example,
refusing school enrolment, or indirect discrimina-
tion, such as schools refusing to allow self-care in
school or provide appropriately trained personnel to
enable the child to participate in school life on an
equal basis with their peers [1, 24].

In countries where legislative protections to support
students with T1D are not expressly defined, ISPAD
advocates that those countries adhere to their obli-
gation under the CRPD [1].

All students with T1D should be allowed to attend
school in a safe and supportive environment that
enables best practice of management of T1D with
trained staff in accordance with international legal
principles [1-3, 11-15, 18, 22].

8. Reasonable Adjustments or Accommodations

8.1.

A common form of disability and discrimination
legislation obliges schools and education authorities
to make reasonable adjustments or accommodations
to facilitate prescribed complex T1D medical care,
including the provision of appropriately trained

ISPAD Position Statement on T1D in
Schools

8.2.

8.3.

personnel while the school maintains custody and
care of the student [1-3, 16, 17, 23, 30-32].

In such legislative contexts, reasonable adjustments
for a student with T1D may include insulin or
glucagon administration where prescribed. In some
countries, it may also include, where prescribed with
parental consent in the medical orders (DMP),
complex diabetes management relating to the re-
quirements of optimal use of advanced diabetes
technology including insulin pumps, continuous
glucose monitors, and automated insulin delivery
systems [1-3].

In settings where regular blood glucose checks and
glucagon are not readily available, ISPAD advocates
for the most optimal interventions possible, in-
cluding basic first aid management of hypoglycemia
with adult supervision of the student until full re-
covery. Optimal management also includes allowing
and supervising insulin administration during school
hours when prescribed. Schools’ obligations have
been clarified in various courts and are consistent
across jurisdictions [1-3, 7, 22, 23].

9. Schools’ Duty-of-Care Obligations to Protect from
Foreseeable Harm

9.1.

9.2.

9.3.

94.

Where government education systems require com-
pulsory school attendance, authority over the student
is delegated to the school. This creates a positive duty
for schools to proactively take steps to protect students
from foreseeable harm [1, 2, 18].

Generally, under common law and comparable sys-
tems of law, all school students, irrespective of their
medical diagnosis, are legally protected through the
schools’ duty-of-care obligations. Schools are required
to take care to protect students from harm that is
reasonably foreseeable. The legal concept of negligence
imposes duties and responsibilities to avoid injury to a
person, whom, it can be reasonably foreseen, might be
injured by an act or omission [1-3, 18].

There is foreseeable harm for the student with T1D
experiencing out-of-target glucose levels. By executing
prescribed medical orders, the school gives the student
the best opportunity to maintain target glucose levels
[1-6, 10, 17, 22].

There is foreseeable harm for the student with T1D
experiencing discrimination, bullying and stigmati-
zation that impacts self-esteem, motivation, and
emotional health [1, 4, 5, 16, 19].
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9.5. In countries with legislative obligation for parents to
send their child to school, the standard of care re-
quired of schools is high. The duty-of-care obligations
for schools consider the vulnerability of students and
require schools and school personnel to act positively
to best ensure against the risk of injury. This includes
protecting students from harm caused by themselves
or others [1, 26, 33].

9.6. It is important that school personnel are informed
about the seriousness of T1D and the school’s ob-
ligations while they have custody and care of the
student [23]. The school’s custodial role for students
ensures that the obligations to the student with T1D
are not diminished or relinquished by a student being
deemed to be “self-managing” [1, 23].

9.7. To assist the school and education authority to meet
their duty-of-care requirements and legal obligations
for a student with T1D, those schools and education
authorities should:

9.7.1 Educate all school personnel about T1D and the
need to actively respond to emergency situations
[1-3, 11-15, 18, 23].

9.7.2 Educate and train school personnel who have su-
pervisory responsibilities for the student on first aid
management. The individual nature of such edu-
cation and training requires parental and student
input [1-3, 11-15, 18, 23].

9.7.3 Provide trained staff, which may include a school
nurse or other trained staff member, who can ex-
ecute complex individualized T1D medical care,
including insulin administration [1-3, 11-15,
18, 23].

10. Stakeholder Roles and Responsibilities

10.1. Individualized, person-centered care is the preferred
approach to the planning, delivery and evaluation of
health care that is grounded in mutual understanding,
cultural awareness and partnerships between the
accountable medical team, students and their families,
and school personnel [1-3].

10.2. The responsibilities of the
stakeholders are:

o Parents are ultimately responsible for the medical
decisions made on behalf of their child. There-
fore, the parents’ informed consent and decisions
regarding the health and wellbeing of their child
are paramount. It is imperative that parents re-
main engaged as part of the team even when the
student with T1D reaches adolescence [1, 22].

three main
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o The student’s physician or nurse practitioner is
responsible for prescribing medications. The
medical team is responsible for outlining in detail
the recommended medical orders for that stu-
dent. The medical team usually comprises a
doctor and diabetes educator and preferably also
includes dieticians, psychologists, social workers,
and exercise specialists who work directly with
the student and family [1].

e School and the education authorities are re-
sponsible for executing the medical orders and
parental guidance for the student’s individualized
care requirements. Schools are responsible for
education and training of school personnel to
ensure that they meet the requirements and are
competent to execute medical orders provided by
the parent and medical team including complex
care and drug administration [1].

11. Education and Training for School Employees

11.1 To meet their obligations to an enrolled student with
T1D, schools have a responsibility to provide edu-
cation and requisite training for their staff.

11.2 Education is the gaining of knowledge and per-
spective about T1D.

11.3 Training is the skill development and practical ap-
plication of the education on the student with T1D.

11.4 Education and training implementation must
comply with local jurisdictional requirements and
regulations.

11.5 The ISPAD recommended levels of T1D care, ed-
ucation and training are outlined in the attached
infographic (Fig. 1).

12. Education Requirements for All School
Employees - ISPAD Level 1 Education

12.1 All school personnel have duty-of-care obligations to
a student with T1D. Accordingly, school personnel
should receive appropriate, continual, and updated
(at a minimum annually) foundation education to
develop a clear understanding about school-related
needs for the student with T1D [1, 12, 18, 34]. IS-
PAD refers to this education as Level 1.

12.2 The level 1 education curriculum should include the
principles of T1D and how it impacts on students
and families. This includes the recognition of signs,
symptoms, and urgency to treat low glucose levels,

Goss et al.
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EDUCATION is the gaining of knowledge and perspective about T1D.

LEVEL 1
EDUCATION

All school personnel
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School personnel who interact

LEVEL 2
EDUCATION directly with the student and
are likely to need to respond

AND immediately to medical events:

TRAINING

e In the classroom and

® During other school-based
activities.

LEVEL 3
EDUCATION
AND o Authorised Health
TRAINING Professional (e.g. Nurse)
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* Non-medical personnel with
the appropriate:

Complex care of the student
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1: Education that is student
specific

2: Training that provides the
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jurisdiction
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All school personnel have a duty
of care to apply an appropriate
urgent response to all students,
including those with T1D. The
duty is to:

o Act immediately

o Escalate to a person with
training.
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Schools have a duty:

e To protect the health and
safety of staff and students.

 To ensure staff are educated
and trained.

Student has the right to
immediate access to a person
with T1D specific first aid
skills to keep them free from

foreseeable harm.
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e To provide safe systems of
work and appropriate training
for its personnel.

o To safely facilitate prescribed
complex T1D medical care.

To provide trained and
authorised school personnel
to provide complex medical
care.

To ensure informed parental
consent.

Foundational understanding
of T1D and how it impacts
students and families
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e Low glucose levels,

® High glucose levels if
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Understanding details of the
student's medical orders
(Diabetes Management Plan).

T1D specific first aid training
according to student's
Emergency Response Plan
(Diabetes Action Plan).

* How and when to initiate
treatment for high or low
glucose levels
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whom to call for additional
assistance.

Knowledge of the impact of food
and activity on glucose levels.

Education and training is
specific to the needs of
individual students.

Complex medical care includes
1. Insulin administration

2. Other T1D medical
interpretations and interventions.

Content of Level 3 Education
and Training should be
o Informed by the student's
medical orders (Diabetes
Management Plan)
o Individualised
o Applicable on-campus and
individualised for each off
campus activity.

TRAINING is the skill development and practical application of the education on the student with T1D.
Education and Training must comply with local jurisdictional requirements, standards and regulations.
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the requirements to act if the student is unwell, and
the escalation protocols for that student [1, 4, 5].

12.3 Accordingly, it is important to have current, accessible,

language and culturally appropriate T1D education
materials to enable flexible and rapid education of new
or substitute school personnel, including clear path-
ways of escalation when required [1]. There are several
ISPAD endorsed, culturally appropriate education
materials available [8, 12, 13].

13. First Aid T1D Training and T1D Individualized
Education - ISPAD Level 2 Education and Training

13.1

13.2

13.3

13.4

13.5

Schools have an obligation to protect the health and
safety of all students, irrespective of a T1D diagnosis,
and to protect the health and safety of all staff [23].
This includes providing a First Aid Emergency Re-
sponse, defined as emergency care and/or treatment
given to preserve life, to prevent the condition from
worsening, and to promote recovery. Such assistance
is usually performed by a member of school per-
sonnel with basic first aid training [19, 35-42].
School personnel with day-to-day supervisory re-
sponsibilities for the student with T1D, or those with
greater oversight of the student while in the school’s
custody and care, are likely to need to respond
immediately to medical events or schoolwide
emergencies. Therefore, to assist such school per-
sonnel to discharge their duty-of-care obligations to
the student, they must have T1D First Aid training
as a workplace obligation [1-3].

Those school staff should also have detailed education
on the individual’s strengths, capabilities, challenges,
and prescribed medical orders as outlined in the
student’s individual medical order (DMP) and written
accommodations plan [1-3]. They should also be
educated on the knowledge of the impact of food and
activity on that individual’s glucose levels for planning
for special events in the classroom.

The student with T1D has the right to immediate access
to a person with T1D-specific first aid skills to keep
them free from foreseeable harm [1-3, 11-15, 18].
The T1D first aid response includes recognition and
treatment of hypoglycemia and the escalation of any
complex medical care requirements to qualified
personnel [1-3, 11-15, 18].

13.6 Accordingly, requisite T1D first aid training may

include, subject to local jurisdictional requirements:
e How and when to initiate prescribed individu-
alized treatment for high or low blood glucose
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13.7

levels [1]. This will include treatment without
delay for suspected hypoglycemia if glucose
testing is not available [1-3, 15, 16]. It may in-
clude glucagon administration in some jurisdic-
tions [3, 15, 16, 29].

e Knowing and understanding when and whom to
call for assistance including those school per-
sonnel who have the appropriate authority and
training to undertake complex medical needs,
emergency responders, parents, and medical
team [1-3].

o Competently checking glucose levels (blood or
sensor) if equipment is available and according to
that student’s medical orders (DMP) [1-3,11-16,
18, 20, 41].

The recommended process to complete level 2 ed-

ucation and training is to complete:

1. Level 1 education course

2. Level 2 education course specific to the needs of

that student

T1D first aid training course

4. Individualized education and training by parent.
The medical team may assist individualized
education with parental consent.

»

14. Complex Medical Care of the Student with
T1D - ISPAD Level 3 Education and Training

14.1

14.2

14.3

For a student with T1D, complex medical care in-

cludes administration of insulin and glucagon [1].

Complex care may also require medical interpre-

tations and interventions that could impact the

health of the student [1-3]. These may include but
are not limited to:

e Monitoring glucose levels, including interpreta-
tion to support decision making where
applicable.

e Insulin dose calculation.

o Carbohydrate counting.

e Knowledge of the student’s insulin delivery
device.

e Ketone monitoring.

e Glucagon administration (if not prescribed in
level 2).

Complex care of the student with T1D, including

administration, or careful supervision of insulin

administration via injections or insulin pump,
requires school personnel to be specifically trained
and legally authorized to then obtain informed

parental consent [1-3, 16, 18].

Goss et al.
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14.4 Most school personnel are not medically autho-
rized to execute complex medical care. While those
personnel have duty-of-care obligations to provide
first aid assistance, they are not obliged to be
trained to execute complex medical care [1,4,5, 11,
12, 16, 18].

14.5 Schools and education authorities are obliged to
provide personnel who are available and trained to
safely execute and manage the complex medical
needs of a student with T1D to fulfil:

o The duty of care owed by the school to the
student with T1D to keep the student free from
foreseeable harm [1, 16, 18].

o Legal and regulatory requirements for occupa-
tional health and workplace safety that require
schools to provide safe systems of work and
appropriate training of their staft [1, 37, 38].

e Training registration and accreditation compli-
ance requirements [1, 3, 11, 16, 18].

14.6 If a medically authorized health professional (nurse)
is unavailable in the school environment, ISPAD
supports non-medical personnel with the appro-
priate education, recognized training, and authority
to provide consented complex T1D care in accor-
dance with local jurisdictional, legal, and regulatory
requirements [1, 4, 5, 11, 16, 18].

14.7 The content of level 3 education and training

should be student specific, with clear under-

standing of when and how to perform each task
outlined in the student’s medical orders (DMP)
and should incorporate a clear and consented

communication plan [1, 3, 16, 18].

Parental education and training of school

personnel — after the staff have completed level 1

education and level 2 education and first aid

training — assists the school personnel to understand
the medical requirements of that individual. The
parent may engage the student’s medical team, in-
cluding the diabetes educator, to support the advice to

the school on that student’s individual needs [43].

149 The TID education and training of nonmedical
qualified school personnel and school nurses on
complex T1D care is referred to as ISPAD level 3
education and training.

14.10 The recommended process to complete level 3

education and training is to complete:

1. Level 1 and level 2 education courses

2. Requisite T1D first aid training course

3. Level 3 education course specific to the needs of
that student (as informed by consented medical
orders)

14.8
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4. Level 3 requisite training course consistent with
local jurisdictional training, registration and
accreditation compliance requirements that
authorizes the nonmedical staff member to
undertake medical care, including the adminis-
tration of insulin.

5. Individualized education and training on that
student by the parent. This may be supported by
the medical team at parental request.

14.11 While it is the responsibility of the medical team to
provide training to parents and students, it is not the
responsibility of the medical team to provide
training to employees, including school personnel.
Nor is it the responsibility of the medical team to
assess school personnel competence in executing
complex T1D care.

14.12 While the medical team may direct the school to
appropriate educational materials, the medical
team is not responsible for ensuring delivery of the
education or monitoring completion rates.

15. On-Campus versus Off-Campus Requirements

15.1 Prescribed medical orders do not change whether the
student is on campus or off campus [9, 16, 18, 23, 29,
30], though specific adjustments may be made to the
medical orders to address variables in specific cir-
cumstances, for example, physical activity.

15.2 However, the training required for school personnel
may change for off-campus activities to safely ex-
ecute prescribed medical care [23]. The school must
consider and address the risks specific to the off-
campus location, remoteness, access to transport,
communication availability, local language, and
vicinity of medical services [16, 18, 23, 44].

15.3 The circumstance of off-campus activities should
be cooperatively planned in a timely manner
between all parties to assist the school in meeting
its obligations to the student’s safety and well-
being [15, 16, 18, 23, 44].

15.4 To assist with compliance with jurisdictional, legal,
and regulatory obligations, schools should mitigate
risk by considering the worst-case scenario for each
off-campus activity. Schools should ensure level 3
trained school personnel are always available in case
the student becomes incapable of their usual stan-
dard of self-care to deal effectively with diabetic
ketoacidosis, severe hypoglycemia, other medical
conditions that may impair conscious state [23, 44],
and psychosocial challenges.
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15.5 The medical team may advise on the content of
training required to best execute the medical orders
oftf campus, but it is the school’s obligation to im-
plement those medical orders while the student is in
the school’s custody and care [1, 3, 16, 18, 23].

15.6 Parents should provide to the school to accompany
the student on camp:

o The DMP with detailed, written medical orders to
account for physical activity and dietary
requirements.

e The ERP with adequate supplies of prescribed
treatments for low glucose levels (simple carbo-
hydrate, snack, glucagon).

o Parent, medical team, and emergency center
contact details and instructions.

o Supplies specific to that student’s needs including
medical supplies, glucose and ketone monitoring
devices, delivery devices, sharps containers, charging
devices, storage containers, and ensuring supplies are
within their use by date.

o Other specific requirements.

Acknowledgments

The authors are committee members of the ISPAD Schools
Special Interest Group (SIG) [8] who gratefully acknowledge the
input of experienced colleagues, legal experts, parents, young
people living with T1D, and school personnel who have directly or
indirectly contributed to the creation of this ISPAD Position
Statement. The SIG particularly wishes to acknowledge and thank

References

Mr Peter Seidel and Ms Bridgid Cowling of Arnold Bloch Leibler
for their generous pro bono public interest advice and legal val-
idation of the Position Statement to ensure consistency with global
legal frameworks that protect the human and general legal rights of
a student with T1D in the school setting. We thank parent ad-
vocate and ISPAD member Tamara Boyer for her lived experience
in negotiating the legal frameworks in T1D in schools. We thank
Simone Beever for her copyediting expertise. ISPAD also ac-
knowledges the Australian Paediatric Society for funding the
graphics of the Position Statement Table. We gratefully ac-
knowledge the input of Jenny Goss, Angie Middlehurst, Crystal
Woodward ADA, and the Legal Team, Medical Chamber of
Slovenia.

Conflict of Interest Statement

The authors declare that there is no conflict of interest.

Funding Sources

There was no funding for the work on this manuscript.

Author Contributions

PW.G. and G.F. conceptualization, data curation, formal
analysis, investigation, methodology, validation, writing — original
draft, and writing — review and editing; N.B,, LE.C,, R.C-H,, K.L,
S.E.L.,and C.A.M.: conceptualization, data curation, formal analysis,
investigation, methodology, validation, and writing — review and
editing.

—

Goss PW, Middlehurst A, Acerini CL, An-
derson BJ, Bratina N, Brink S, et al. ISPAD
position statement on type 1 diabetes in
schools. Pediatr Diabetes. 2018;19(7):
1338-41. https://doi.org/10.1111/pedi.12781

w

2022: diabetes education in children and
adolescents. Pediatr Diabetes. 2022;23(8):
1229-42. https://doi.org/10.1111/pedi.13418
de Bock M, Codner E, Craig ME, Huynh T,
Maahs DM, Mahmud FH, et al. ISPAD

Available from: https://www.ispad.org/
members/group.aspx?id=247256  (accessed
August 26th, 2023).

Seidel P. Arnold Bloch Leibler PL, Letter to
ISPAD dated 7th Nov 2018.

2 Bratina N, Forsander G, Annan F, Wysocki T, Clinical Practice Consensus Guidelines 10 Available from: https://www.lawinsider.com/
Pierce J, Calliari LE, et al. ISPAD clinical 2022: glycemic targets and glucose moni- dictionary/validation (accessed August 26th, 2023).
practice consensus guidelines 2018: man- toring for children, adolescents, and young 11 Jackson CC, Albanese-O’Neill A, Butler KL,
agement and support of children and ado- people with diabetes. Pediatr Diabetes. 2022; Chiang JL, Deeb LC, Hathaway K, et al.
lescents with type 1 diabetes in school. Pe- 23(8):1270-6. https://doi.org/10.1111/pedi. Diabetes care in the school setting: a position
diatr Diabetes. 2018;19(Suppl 27):287-301. 13455 statement of the American diabetes associa-
https://doi.org/10.1111/pedi.12743 6 Sundberg F, deBeaufort C, Krogvold L, Pat- tion. Diabetes Care. 2015;38(10):1958-63.

3 Lawrence SE, Albanese-O’Neill A, Besangon ton S, Piloya T, Smart C, et al. ISPAD clinical https://doi.org/10.2337/dc15-1418
S, Black T, Bratina N, Chaney D, et al. ISPAD practice consensus guidelines 2022: manag- 12 Lawrence SE, CummingsEA, PacaudD, LynkaA,
Clinical Practice Consensus Guidelines 2022: ing diabetes in preschoolers. Pediatr Diabetes. MetzgerDL. Managing type. 1 diabetes in
management and support of children and 2022;23(8):1496-511. https://doi.org/10. school: recommendations for policy and prac-
adolescents with diabetes in school. Pediatr 1111/pedi.13427 tice. Paediatr Child Health. 2015:20(1):35-44.
Diabetes. 2022;23(8):1478-95. https://doi. 7 Available from: https://www.ispad.org/ https://doi.org/10.1093/pch/20.1.35
org/10.1111/pedi.13432 page/About#:~:text=The%20International =~ 13 Australian Paediatric ~Society. Position

4 Lindholm Olinder A, DeAbreu M, Greene S, 9%20Society%20for%20Pediatric,and%20young statement of diabetes in schools. Available
Haugstvedt A, Lange K, Majaliwa ES, et al. %20adults%20with%20diabetes (accessed from: www.auspaediatrics.com.au/position-
ISPAD clinical practice consensus guidelines August 26th, 2023). statements (accessed August 26th, 2023).

10 Horm Res Paediatr Goss et al.

DOI: 10.1159/000541802

20z Jequiada( 60 U0 3sanb Aq 4pd-Z08 1 ¥S000/€€6.621/2081¥S000/6S | 101 /10p/spd-ajone/diy/wod 1ab1ex//:dBy wol papeojumoq


https://doi.org/10.1111/pedi.12781
https://doi.org/10.1111/pedi.12743
https://doi.org/10.1111/pedi.13432
https://doi.org/10.1111/pedi.13432
https://doi.org/10.1111/pedi.13418
https://doi.org/10.1111/pedi.13455
https://doi.org/10.1111/pedi.13455
https://doi.org/10.1111/pedi.13427
https://doi.org/10.1111/pedi.13427
https://www.ispad.org/page/About#:%7E:text=The%20International%20Society%20for%20Pediatric,and%20young%20adults%20with%20diabetes
https://www.ispad.org/page/About#:%7E:text=The%20International%20Society%20for%20Pediatric,and%20young%20adults%20with%20diabetes
https://www.ispad.org/page/About#:%7E:text=The%20International%20Society%20for%20Pediatric,and%20young%20adults%20with%20diabetes
https://www.ispad.org/page/About#:%7E:text=The%20International%20Society%20for%20Pediatric,and%20young%20adults%20with%20diabetes
https://www.ispad.org/page/About#:%7E:text=The%20International%20Society%20for%20Pediatric,and%20young%20adults%20with%20diabetes
https://www.ispad.org/page/About#:%7E:text=The%20International%20Society%20for%20Pediatric,and%20young%20adults%20with%20diabetes
https://www.ispad.org/members/group.aspx?id=247256
https://www.ispad.org/members/group.aspx?id=247256
https://www.ispad.org/members/group.aspx?id=247256
https://www.lawinsider.com/dictionary/validation
https://www.lawinsider.com/dictionary/validation
https://doi.org/10.2337/dc15-1418
https://doi.org/10.1093/pch/20.1.35
http://www.auspaediatrics.com.au/position-statements
http://www.auspaediatrics.com.au/position-statements
https://doi.org/10.1159/000541802

14

15

16

17

18

19

20

21

22

Diabetes UK. Available from: https://www.
diabetes.org.uk/professionals/position-
statements-reports/specialist-care-for-
children-and-adults-and-complications/
diabetes-care-in-schools

Management of children with diabetes in the
school setting AADE position statement.
Available from: https://www.diabeteseducator.
org/docs/default-source/practice/practice-
resources/position-statements/diabetes-in-the-
school-setting-position-statement_final. pdf
Rapp JA, Arent S, Dimmick BL, Gordon K,
Jackson C. Legal rights of students with diabetes.
Available from: http://main.diabetes.org/dorg/
PDFs/LegalRightsofStudentswithDiabetes.pdf
Available from: https://www.worksafe.vic.
gov.au/resources/occupational-health-and-
safety-ohs-schools-practical-guide-school-
leaders (accessed August 26th, 2023).
Industry Classification (SIC). Manual descrip-
tion for 8211: elementary and secondary schools
| occupational safety and health administration
(osha.gov) (accessed August 26th, 2023).
Bechara GM, Castelo Branco F, Rodrigues
AL, Chinnici D, Chaney D, Calliari LEP, et al.
“KiDS and Diabetes in Schools” project: ex-
perience with an international educational
intervention among parents and school
professionals. Pediatr Diabetes. 2018;19(4):
756-60. https://doi.org/10.1111/pedi.12647
Forsander G. Editorial Legislation can help
children to receive the support they need to
manage chronic health conditions like type 1
diabetes at school. Acta Paediatr. 2018;
107(3):380-01.

Sarnblad S, Akesson K, Fernstréom L, Ilvered
R, Forsander G. Improved diabetes man-
agement in Swedish schools: results from two
national surveys. Pediatr Diabetes. 2017;
18(6):463-9. https://doi.org/10.1111/pedi.
12418

United Nations convention on the rights of
the child and the United Nations convention

ISPAD Position Statement on T1D in
Schools

23

24

25

26

27

28

29

30

31

32

33

34

on the rights of persons with disabilities ar-
ticles 24, 25. Available from: https://www.
ohchr.org/en/instruments-mechanisms/
instruments/convention-rights-persons-
disabilities (accessed August 26th, 2023).
Available from: https://www.coronerscourt.
vic.gov.au/sites/default/files/2023-12/For%
20publication_Form%2037_Lachlan%
20COOK_2019%205395.pdf (accessed Janu-
ary 17th, 2024).

Equal Opportunity Employment Commis-
sion. Disability defined and rules of con-
struction. 2008 (accessed August 26th, 2023).
Legislation Gov UK. Equality act. 2010 (ac-
cessed August 26th, 2023).

Equalitylaw.eu. European equality law net-
work. 2017.

Australian Government Department of Social
Services. Guide to the list of recognized
disabilities. 2014.

Available from: https://archive.ada.gov/kinder_
care_sa.html (accessed August 26th, 2023).
Available from: https://dralegal.org/case/m-f-
v-new-york-city-department-of-education/
(accessed August 26th, 2023).

Available from: https://dralegal.org/wp-content/
uploads/2023/04/156_Opinion_and_Order_
Granting_Final_Approval_of_Settlement_ACC.
pdf (accessed August 26th, 2023).

Child safe standards 2022. Available from:
https://www2.education.vic.gov.au/pal/child-
safe-standards/policy (accessed August 26th,
2023).

Available from: https://www.medicalboard.
gov.au/codes-guidelines-policies/code-of-
conduct.aspx (accessed August 26th, 2023).
negligence. LII Legal Information Institute.
Cornell Law School. Available from: https://
www.law.cornell.edu/wex/negligence (accessed
August 26th, 2023).

Gregory JW, Cameron FJ, Joshi K, Eiswirth
M, Garrett C, Garvey K, et al. ISPAD clinical
practice consensus guidelines 2022: diabetes

35

36

37

38

39

40

41

42

43

44

in adolescence. Pediatr Diabetes. 2022;23(7):
857-71. https://doi.org/10.1111/pedi.13408
Available from: https://www2.education.vic.
gov.au/pal/first-aid-students-and-staff/policy
(accessed August 26th, 2023).

Available from: https://www.firstaidpro.com.
au/blog/first-aid-for-teachers/ (accessed Au-
gust 26th, 2023).

Available from: https://www.
firstaidforschools.com/first-aid-in-schools/
(accessed August 26th, 2023).

Available from: https://www.safeworkaustralia.
gov.au/system/files/documents/1908/code_of
practice_-_first_aid_in_the_workplace_0_0.pdf
(accessed August 26th, 2023).

Available from: https://content-v2.api.
worksafe.vic.gov.au/sites/default/files/2018-
06/ISBN-OHS-in-schools-2017-06.pdf  (ac-
cessed August 26th, 2023).

Available from: https://www.legislation.vic.
gov.au/in-force/acts/occupational-health-
and-safety-act-2004/043 (accessed August
26th, 2023).

Qureshi FM, Khalid N, Nigah-e-Mumtaz S,
Assad T, Noreen K. Khola N First aid facil-
ities in the school settings: are schools able to
manage adequately? Pak ] Med Sci. 2018;
34(2):272-6. https://doi.org/10.12669/pjms.
342.14766

Bakke HK, Bakke HK, Schwebs R. First-aid
training in school: amount, content, and hin-
drances. Acta Anaesthesiol Scand. 2017;61(10):
1361-70. https://doi.org/10.1111/aas.12958
Smith LB, Terry A, Bollepalli S, Rechenberg
K. School-based management of pediatric
type 1 diabetes: recommendations, advances,
and gaps in knowledge. Curr Diab Rep. 2019;
19(7):37. https://doi.org/10.1007/s11892-
019-1158-x

Australian  Paediatric ~ Society. Position
statement of diabetes in schools: school
camps. Available from: https://www.tld.org.
au/resources (accessed August 26th, 2023).

Horm Res Paediatr

DOI: 10.1159/000541802

11

20z Jequiada( 60 U0 3sanb Aq 4pd-Z08 1 ¥S000/€€6.621/2081¥S000/6S | 101 /10p/spd-ajone/diy/wod 1ab1ex//:dBy wol papeojumoq


https://www.diabetes.org.uk/professionals/position-statements-reports/specialist-care-for-children-and-adults-and-complications/diabetes-care-in-schools
https://www.diabetes.org.uk/professionals/position-statements-reports/specialist-care-for-children-and-adults-and-complications/diabetes-care-in-schools
https://www.diabetes.org.uk/professionals/position-statements-reports/specialist-care-for-children-and-adults-and-complications/diabetes-care-in-schools
https://www.diabetes.org.uk/professionals/position-statements-reports/specialist-care-for-children-and-adults-and-complications/diabetes-care-in-schools
https://www.diabetes.org.uk/professionals/position-statements-reports/specialist-care-for-children-and-adults-and-complications/diabetes-care-in-schools
https://www.diabeteseducator.org/docs/default-source/practice/practice-resources/position-statements/diabetes-in-the-school-setting-position-statement_final.pdf
https://www.diabeteseducator.org/docs/default-source/practice/practice-resources/position-statements/diabetes-in-the-school-setting-position-statement_final.pdf
https://www.diabeteseducator.org/docs/default-source/practice/practice-resources/position-statements/diabetes-in-the-school-setting-position-statement_final.pdf
https://www.diabeteseducator.org/docs/default-source/practice/practice-resources/position-statements/diabetes-in-the-school-setting-position-statement_final.pdf
http://main.diabetes.org/dorg/PDFs/LegalRightsofStudentswithDiabetes.pdf
http://main.diabetes.org/dorg/PDFs/LegalRightsofStudentswithDiabetes.pdf
https://www.worksafe.vic.gov.au/resources/occupational-health-and-safety-ohs-schools-practical-guide-school-leaders
https://www.worksafe.vic.gov.au/resources/occupational-health-and-safety-ohs-schools-practical-guide-school-leaders
https://www.worksafe.vic.gov.au/resources/occupational-health-and-safety-ohs-schools-practical-guide-school-leaders
https://www.worksafe.vic.gov.au/resources/occupational-health-and-safety-ohs-schools-practical-guide-school-leaders
https://doi.org/10.1111/pedi.12647
https://doi.org/10.1111/pedi.12418
https://doi.org/10.1111/pedi.12418
https://www.ohchr.org/en/instruments-mechanisms/instruments/convention-rights-persons-disabilities
https://www.ohchr.org/en/instruments-mechanisms/instruments/convention-rights-persons-disabilities
https://www.ohchr.org/en/instruments-mechanisms/instruments/convention-rights-persons-disabilities
https://www.ohchr.org/en/instruments-mechanisms/instruments/convention-rights-persons-disabilities
https://www.coronerscourt.vic.gov.au/sites/default/files/2023-12/For%20publication_Form%2037_Lachlan%20COOK_2019%205395.pdf
https://www.coronerscourt.vic.gov.au/sites/default/files/2023-12/For%20publication_Form%2037_Lachlan%20COOK_2019%205395.pdf
https://www.coronerscourt.vic.gov.au/sites/default/files/2023-12/For%20publication_Form%2037_Lachlan%20COOK_2019%205395.pdf
https://www.coronerscourt.vic.gov.au/sites/default/files/2023-12/For%20publication_Form%2037_Lachlan%20COOK_2019%205395.pdf
https://archive.ada.gov/kinder_care_sa.html
https://archive.ada.gov/kinder_care_sa.html
https://dralegal.org/case/m-f-v-new-york-city-department-of-education/
https://dralegal.org/case/m-f-v-new-york-city-department-of-education/
https://dralegal.org/wp-content/uploads/2023/04/156_Opinion_and_Order_Granting_Final_Approval_of_Settlement_ACC.pdf
https://dralegal.org/wp-content/uploads/2023/04/156_Opinion_and_Order_Granting_Final_Approval_of_Settlement_ACC.pdf
https://dralegal.org/wp-content/uploads/2023/04/156_Opinion_and_Order_Granting_Final_Approval_of_Settlement_ACC.pdf
https://dralegal.org/wp-content/uploads/2023/04/156_Opinion_and_Order_Granting_Final_Approval_of_Settlement_ACC.pdf
https://www2.education.vic.gov.au/pal/child-safe-standards/policy
https://www2.education.vic.gov.au/pal/child-safe-standards/policy
https://www.medicalboard.gov.au/codes-guidelines-policies/code-of-conduct.aspx
https://www.medicalboard.gov.au/codes-guidelines-policies/code-of-conduct.aspx
https://www.medicalboard.gov.au/codes-guidelines-policies/code-of-conduct.aspx
https://www.law.cornell.edu/wex/negligence
https://www.law.cornell.edu/wex/negligence
https://doi.org/10.1111/pedi.13408
https://www2.education.vic.gov.au/pal/first-aid-students-and-staff/policy
https://www2.education.vic.gov.au/pal/first-aid-students-and-staff/policy
https://www.firstaidpro.com.au/blog/first-aid-for-teachers/
https://www.firstaidpro.com.au/blog/first-aid-for-teachers/
https://www.firstaidforschools.com/first-aid-in-schools/
https://www.firstaidforschools.com/first-aid-in-schools/
https://www.safeworkaustralia.gov.au/system/files/documents/1908/code_of_practice_-_first_aid_in_the_workplace_0_0.pdf
https://www.safeworkaustralia.gov.au/system/files/documents/1908/code_of_practice_-_first_aid_in_the_workplace_0_0.pdf
https://www.safeworkaustralia.gov.au/system/files/documents/1908/code_of_practice_-_first_aid_in_the_workplace_0_0.pdf
https://content-v2.api.worksafe.vic.gov.au/sites/default/files/2018-06/ISBN-OHS-in-schools-2017-06.pdf
https://content-v2.api.worksafe.vic.gov.au/sites/default/files/2018-06/ISBN-OHS-in-schools-2017-06.pdf
https://content-v2.api.worksafe.vic.gov.au/sites/default/files/2018-06/ISBN-OHS-in-schools-2017-06.pdf
https://www.legislation.vic.gov.au/in-force/acts/occupational-health-and-safety-act-2004/043
https://www.legislation.vic.gov.au/in-force/acts/occupational-health-and-safety-act-2004/043
https://www.legislation.vic.gov.au/in-force/acts/occupational-health-and-safety-act-2004/043
https://doi.org/10.12669/pjms.342.14766
https://doi.org/10.12669/pjms.342.14766
https://doi.org/10.1111/aas.12958
https://doi.org/10.1007/s11892-019-1158-x
https://doi.org/10.1007/s11892-019-1158-x
https://www.t1d.org.au/resources
https://www.t1d.org.au/resources
https://doi.org/10.1159/000541802

	ISPAD Position Statement on Type 1 Diabetes in Schools
	Preface
	Definitions
	1. Background
	2. T1D Management at School
	3. Student and Family Emotional Health
	4. Medical Orders for T1D Management in Schools
	5. Communication Requirements
	6. The School Workplace and T1D
	7. International Legal Rights for T1D
	8. Reasonable Adjustments or Accommodations
	9. Schools’ Duty-of-Care Obligations to Protect from Foreseeable Harm
	10. Stakeholder Roles and Responsibilities
	11. Education and Training for School Employees
	12. Education Requirements for All School Employees – ISPAD Level 1 Education
	13. First Aid T1D Training and T1D Individualized Education – ISPAD Level 2 Education and Training
	14. Complex Medical Care of the Student with T1D – ISPAD Level 3 Education and Training
	15. On-Campus versus Off-Campus Requirements
	Acknowledgments
	Conflict of Interest Statement
	Funding Sources
	Author Contributions
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /DEU <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice


