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Study Synopsis

	Title:
	The Impact of an interprofessional exercise program on improving glycaemic management in children and adolescents with type 1 diabetes 

	Short Title:
	T1DM & Exercise 

	Study Sites:
	Tweed hospital
SCU gymnasium, Bilinga NSW 4225

	Study Aims/Objectives/Hypothesis:
	The aim of this research is to answer the following two research questions;
1.	Does participation in an interprofessional exercise program reduce the incidence of exercise induced hypoglycaemia and nocturnal hypoglycaemia?
2.	Does participation in an interprofessional exercise program, improve the confidence of individuals and families to manage T1DM?


	Study Design: 
	Pre/post intervention trial

	Study Outcome Measures:
	Problem Areas In Diabetes (PAID) (Welch, 1997)
Diabetes Distress Scale (DSS) (Fenwick, 2018)
Physical Activity Questionnaire for Children and Young People (Kowalski, 2004) 
Incidence of exercise induced hypo/hyperglycaemia 
Nocturnal hypoglycaemia.

	Study Population:
	children and young people between the age of 12 to 18 with T1DM, who are current clients of our Paediatric and Young Adult Diabetes Outpatient clinics

	Number of participants:
	Due to the focus of this study, recruitment will target 12- to 18-year-olds, who attend the Tweed hospital for management of T1DM. We currently see 70 children/young people for T1DM management.  On average, over the last two years, 10 children/young people are new to the service each year.   We estimate a convenient sample size of approximately 20 to 25 participants from our paediatric and young person’s diabetes service will be eligible to participate.

	Translation to Clinical Practice:
	Development of protocol for exercise physiologists to support children and young people with T1DM to maintain physical activity through the life span.

	Key Ethical and Safety Considerations:
	Management of hypo/hyperglycaemia, trips/slips and falls and developing their confidence in maintaining lifelong exercise.  Working with children and young people and ensuring that consent is informed and appropriate based on age.





Glossary of abbreviations, terms, and acronyms

	Abbreviation, term, acronym
	Definition (using lay language)

	BGL
	Blood Glucose Level.

	Insulin
	Hormone that allows energy (glucose) to enter cells of the body

	Glucose
	Preferred energy for the brain and cells and muscles in the body.

	Hypoglycaemia 
	Blood glucose levels of less than 4.0 mmols/L

	Nocturnal hypoglycaemia 
	Low blood glucose readings that occur during sleeping or overnight

	Hyperglycaemia 
	Blood glucose levels above 10mmols/L

	Time in Range
	Blood glucose levels that fall between 4 to 10 mmols/L are considered to be safe.

	Basal insulin
	Long-acting insulin that is injected once or twice a day.

	Bolus insulin 
	Short acting insulin that is injected prior to eating a main meal or to bring down a BGL level that is too high

	Exercise induced hypoglycaemia 
	Low blood glucose levels during or after engaging in exercise.

	CGMS
	Continuous glucose monitoring system

	Insulin pen
	Pen designed to allow the user to inject the correct amount of insulin

	Pen needle
	4 to 5 mm needle that is attached to the insulin pen.

	CSII 
	Insulin pump that delivers continuous small amount of insulin under the skin.

	CHO
	Carbohydrate

	PA&E
	Physical activity and exercise.

	SD
	Standard Deviation

	CE
	Co-efficient

	AGP
	Average Glucose Profile

	ICR
	Insulin/Carbohydrate Ratio – amount of insulin needed to cover 15 grams of carbohydrate.

	ISF
	Insulin Sensitivity Factor – amount of insulin needed to bring BGL down to target.

	BG Target
	Blood Glucose Target that is individualised to each person.







Background and Rationale
The Tweed/Byron Diabetes Service provides best practice multi-disciplinary care to residents of Northern New South Wales and Southeast Queensland who are diagnosed with diabetes mellitus. Our catchment area is large and covers Currumbin Creek (Qld) in the North to Byron Shire (NSW) in the South. The service offers multidisciplinary care for clients and patients admitted with a primary or secondary diagnosis of diabetes. The Tweed Paediatric Diabetes service has been successful in developing a model of care following evidence-based practice for paediatric and young adults with type 1 diabetes (T1DM). National Diabetes Service Scheme (NDSS) data indicates Northern New South Wales Local Health District (NNSWLHD) has significantly higher levels of T1DM in children and young adults than the national average. Prevalence of T1DM is much higher in the local health district when compared to the national average.  This has a direct outcome on the health needs of this population and the services that will need to be provided now and into the future.  The reason for this increase in rates of T1DM is unknown, to date there has been no research into this increased rate. The current prevalence rate for Tweed/Byron intake area is 9.8% for Tweed and 19.4% for Byron compared to the national average of 8.4% - within all registrants (NDSS, diabetes map 2022). 


This growing population of children and adolescents with T1DM has significant health implications associated with the increasing levels of independence and increased risk-taking behaviour. Intensive support from the multidisciplinary team is required to ensure best practice outcomes as the young person moves into adulthood. Our paediatric and young adult clinics have identified gaps in current service offerings and in current literature around T1DM and physical activity and exercise (PAE).  A significant gap identified relates to how the adolescent and young adult with T1DM can increase their involvement in exercise and gain confidence in self-management of T1DM during and following exercise.

Current management within the unit 

The Tweed/Byron Diabetes Service utilises evidenced-based practice in the education of children and adolescents with T1DM in the management of PAE (Goss 2018).
This education is provided at diagnosis, during the development of endorsed school plans, and throughout the many clinics and follow-up appointments that are involved in teaching self-management 

The International Society for Paediatric and Adolescent Diabetes (ISPAD) consensus guidelines 2018: Exercise in children and adolescents with diabetes (Adolfsson & Riddell, 2018) indicate that use of technology in the management of exercise can be beneficial. However, as most of the studies have involved adults as the participants, it is recommended that all diabetes education involving exercise needs of children and adolescents be individualised to the participant (Adolfson 2018).

Narendran and Quann (2019), found that levels of PAE in children and adolescents with T1DM were lower than their counterparts without diabetes. This reduced PAE has a significant, detrimental effect on the paediatric and adolescents’ health, glycaemic management and significantly increases the risk of diabetes-related complications, both macrovascular and microvascular.

In part, the reduced level of PAE, can be attributed to the complexity of managing hypoglycaemia (low blood glucose) and hyperglycaemia (high blood glucose) as an outcome of exercising as well as the increased risk of nocturnal hypoglycaemia (hypoglycaemia that occurs while the individual is asleep) (Coolen & Aalders, 2021).

By contributing to the current research in the management of T1DM and exercise, it is anticipated that health professionals involved in diabetes management will feel more confident to address this complex area of need. Future projects could include a learning resource to support self-management of diabetes related complications associated with exercise.

This research will follow an interprofessional team approach to ensure that each profession, that of diabetes education, dietetics, exercise physiology, and medicine, will bring their “unique disciplinary knowledge for service to individuals and families who are living particular health challenges” (Parse 2014)

Our interprofessional collaborations with colleagues from Southern Cross University will allow our service to offer intensive support with the addition of exercise physiology expertise. The Tweed/Byron diabetes education and dietetics team will support changes associated with insulin adjustment, carbohydrate (CHO)/protein loading and overall management via the oversight of our paediatricians. 

Our plan is to offer eligible participants the opportunity to engage in a ten-week intensive exercise programme at the Southern Cross University gym, located on the Gold Coast Campus, Bilinga, QLD. The programme will be facilitated by a multidisciplinary team of health professionals including diabetes educators, exercise physiologists, dietitians, and paediatricians. 

Exercise and the impact of exogenous insulin is very complex due to the action and timing of modern insulins.  Basal insulins have a duration of 12 to 24 hours and rapid insulin have a duration of 3 to 5 hours (novonordisk).  Once the insulin has been injected subcutaneously it will continue to work despite the needs of the person with T1DM.  As a result, the only levers to affect the action of the insulin is dosing, food consumption and treatment of low blood glucose levels.  Modern technology has allowed for algorithms to assist in predicting low and high levels and the development of CSII pumps also allow for rapid adjustment of insulin.  Despite all the advances in management of T1DM, exercise is still one of the most challenging aspects of living with T1DM (Direcnet, 2006).

The unwanted side-effect of hypoglycaemia during and after exercise, as well as the increased risk of nocturnal hypoglycaemia, is a challenge for the child and adolescent with T1DM.  It is envisaged that with individualised education the child/adolescent will be more likely to engage in regular exercise with confidence.  

A normal physiological response to exercise in the general population includes the involvement of the pancreas, liver and the adrenal glands. The endocrine system works through a negative feedback system that allow for checks and balances for insulin/glucagon and adrenaline and cortisol.  These hormones provide the ability for the body to allow rapid escalation of energy in the form of glucose and glucagon, insulin to allow the energy to be up taken by the muscles and cells and adrenalin/cortisol to provide a stress response needed to engage in increased movement. (Direcnet, 2006)

To date the service has not had access to exercise physiology professionals, despite this speciality being available for other chronic diseases such as cardiac rehabilitation.  It is envisaged that at the completion of this research project the data will clearly demonstrate the need for this discipline to be part of our ongoing management of T1DM in children and adolescent clinics.




Research question and Aims/Objectives/Hypothesis
The aim of this research is to answer the following two questions;
1.	Does an interprofessional exercise program reduce the incidence of exercise induced hypoglycaemia and nocturnal hypoglycaemia?
2.	 Does participation in an interprofessional exercise program, improve the confidence of individuals and families to manage T1DM?

Methods
Study Design
A pre/post intervention trial will be conducted. 

The trial will include the following time points;

1. Pre intervention – review of retrospective data for the previous three months – this data is collected as part of our Diabetes Paediatric Service and will be available for all clients who are recruited to the trial.  Permission will be sought to gain access to this data via the eMR records of everyone.
2. Intervention – 12 weekly exercise sessions under the supervision of exercise physiologist via the rehabilitation gym, SCU, Gold Coast Campus, Bilinga NSW.
3. Post intervention – review of ongoing data up to three months post the intervention.

The benefit of using this approach is no control group is required and all eligible clients of the service will be offered the intervention.

The study will be registered with the Australian and New Zealand Clinical Trial Registry (ANZCTR).  The request Id number is 385913.

Outcome Measures
· Biomedical data glycated haemoglobin (HbA1c), 
· height, 
· weight, 
· body mass index (BMI), 
· Time in range (TIR) and
· incidence of hypoglycaemic events
· To determine participants current exercise patterns the Physical Activity Questionnaire for Children and young people (PAQ-C) will be administered pre and post intervention (Kowalski 2004). The PAQ-C is a self-administered questionnaire designed for children between the ages of 8 and 14. It asks about a child's activity level during the past 7 days, including school, leisure, and sports activities.
·  Confidence to exercise safely in all settings will be measured via the use of the Problem Areas in Diabetes Scale (PAID) (Welsh, 1997) and
·  Diabetes Distress Scale (DDS)  (Fenwick 2018) will measure whether there has a be a decrease in the amount of perceived stress associated with diabetes management.





The Intervention
Clients of the Tweed/Byron Diabetes Service will be offered the opportunity to engage in a supervised exercise program at the Southern Cross University Fitness Centre, Gold Coast Campus, Bilinga QLD 4225.

The intervention involves a 12-week supervised, age-appropriate exercise program, designed to meet the needs of an adolescent cohort. Please see appendix 1 and 2 for infographic on type of exercises.

All participants will utilise real time continuous glucose monitoring systems (rtCGMS). The Dexcom G6 will be the preferred rtCGMS as it does not require participants to calibrate, has a 10-day wear time and provides real time data to the user.  As several of our patients currently use hybrid continuous subcutaneous insulin infusion (CSII) or insulin pumps, we will not require the exclusive use of Dexcom G6 as the other systems provide the outcome measures of interest.  

Specialist diabetes dietitians will guide the CHO/protein loading pre- and post-exercise to reduce any adverse events such as hypoglycaemia as per evidenced-based practice and as supported in the ISPAD 2018, 2022 guidelines.

Specialist diabetes educators will review all data collected via the rtCGMS to assess individual patterns, trends, and incidence of hypoglycaemia/hyperglycaemia with the support of experts in CGMS interpretation.  This information will then be relayed back to the participants on a weekly basis to improve confidence and self-management as per best practice.  Best practice in diabetes management is based on insulin titration being set by the Paediatrician/Endocrinologist and the diabetes educators working with patients to improve glycaemic management through increasing confidence in self-management skills.

The paediatrician and Endocrinologist will assist with insulin prescription changes that may be required based upon the rtCGMS data (pre, during and post exercise).   This is best practice and is to optimize glycaemic management and aid in reducing hypoglycaemia and hyperglycaemia that occurs based on the type and duration of exercise (Adolfson 2018).

To support ongoing development and confidence in exercise management all participants will be offered to opportunity to be registered for ongoing health coaching via the Get Healthy website at the completion of the trial as well as being provided with appropriate websites to support their emerging confidence to exercise.

Exercise intervention
The exercise intervention will be the completion of a circuit-based exercise program which is based upon the work by Han and Colleagues (Han, Lee & Shin 2021) designed for adolescents. As participants will have varying levels of fitness, the specialist exercise physiologists will tailor the program based upon the participant’s initial testing, including a cardiorespiratory fitness (Beep test) assessment. The exercise intervention progression plan is based upon 10 weeks, however for participants whose fitness is higher than the expected starting level (see Table 1 below) will progress to the next “week” (i.e., higher dose of aerobic exercise). Each participant will utilize heart rate monitors, supplied by SCU, which display their real-time exercise heart rate (colour coded to exercise intensity) on a large TV screen in the exercise training facility to allow for continual adjustments in exercise intensity therefore allowing the participant to maintain their prescribed exercise training zone and to ensure their safety.
The resistance exercises (labeled as “strength” and “power”) included in the program improve the participants’ muscular strength which will afford them similar benefits associated with traditional weight training, however, minimize the risk of epiphyseal injury as they only incorporate a fraction of the participants’ body mass (depending upon the specific exercise).
We have purposely chosen not to include traditional resistance training (using the selectorized pin-loaded equipment and free weight available in our clinic) as it has long been recognized (Milone et al., 2013) there is a major risk of epiphyseal plate injury (due to shearing and avulsion forces) (Maffulli and Baxter Jones, 1995), which is unique to the child-adolescent cohort.   Specifically, any injury to the region of the epiphyseal plate leads to early epiphyseal closure.  The injury typically results in the separation of the epiphyseal plate referred to as Salter-Harris type 1 fracture.  Any injury to the epiphyseal region has the potential for deformity and can lead to early closure which results in limb length anomalies as the non-injured limb (if a unilateral injury) results in leg length discrepancy which results in further musculoskeletal injuries.

Caine et al., (2014) reported among cohort studies, the range of epiphyseal injuries was 1 to 30 percent as epiphyseal fractures in paediatric groups.  Furthermore, approximately 14 percent of the injuries were acute epiphyseal injuries.  Given the documented risk of potential injury, the decision was made to not include resistance training and utilize an aerobic-based training program that included calisthenic body weight exercises. The National Electronic Injury Surveillance system has identified increased trends of epiphyseal injuries in youths completing resistance training (Benton 1982; Ryan et al., 1976); Gumbs et al., (1982; Weiss and Sponseller, 1989.
However, if you inspect the exercise training program that we are utilizing with the participants, you will see that 


[image: ]
Table 1. Circuit training exercise format. (Han, Lee & Shin 2021)











Study sites/settings 
The study participants will attend booked consults via Tweed Outpatient Department as per their normal regime for multidisciplinary team review.

The study site for the individualised exercise program, will be located at the Gold Coast Campus of the Southern Cross University, Bilinga QLD 4225. To ensure safety at all times each participant will have 1 supervisor and 2 EP students to support them at each session.  Safety will be maintained via the use of Myzone – a tool that provides real time heart rate monitoring of each participate while exercising in the rehabilitation gym.   Each participant will have real time continuous glucose monitoring to ensure that they are within a safe range while participating in the activity.  Data will be reviewed by the Multidisciplinary Diabetes Team (MDT) at TTH on a weekly basis to allow for any adjustments in insulin, diet and exercise requirements. 

Study Population (including eligibility/inclusion and exclusion criteria)
Study population
Individuals (male and female) aged 12 to 18 years old inclusive with a diagnosis of T1DM.
Participants will need a referral for the exercise intervention from their treating specialist.

We will be recruiting directly from our current client base that attend our service.  A flyer has been developed to highlight the project (See Appendix 1).  

According to American College of Sports Medicine (ACSM) all children need to have access to appropriate and fun exercise for at least sixty minutes a day.  ACSM has developed guidelines to support equal access for children with additional needs, T1DM would fall into this category.  Our study will include children who are meeting the recommendations and children who are not, i.e., Sixty minutes a day of exercise.  The focus of this study is to support confidence and reduce the risks associated with exercise and T1DM. (acsm.org)

Inclusion criteria
This study is specific to children and adolescents with type 1 diabetes mellitus (T1dm), between the ages of 12 to 18.  These children and young people are current clients of our diabetes service.  

· Age – 12 to 18 years.
· T1DM 
· Prior attendance to our multidisciplinary paediatric clinics. 
· Participants will need to agree to wear a rtCGMS three months prior to the commencement of the exercise intervention, duration of the study and up to three months post completion so that ongoing data can be collected.  
· All participants will need to agree to share their data with the study investigators so that fine tuning of insulin and review of dietary prescriptions can occur on a continuous basis during the study period.

Exclusion criteria
Participants will be deemed not safe to participate the Paediatrician recommends that they are not suitable to partake in the intervention.  Those participants unwilling to wear rt CGMS will not be eligible to participate in the intervention as we will be unable to monitor their sensor glucose levels.  Wearing of the rt CGMS is a critical component of this intervention.  The majority of potential participants are currently being monitored by the Paediatrician using the rt CGMS, this data will be used to determine the suitability of participants to participate by the Paediatrician.

Exclusion criteria will include;
· Children under 11 or over 18 years 
· Children who do not have T1DM
· Participants not willing to wear rt CGMS for the three months prior to the study, duration of the exercise intervention and then the following 3 months post the intervention.
· Participants deemed not safe to participate in the exercise intervention by their Paediatrician/Endocrinologist.
· Children who are deemed medically unfit, by their Paediatrician or Endocrinologist, based on the ACSM criteria.

Recruitment: 
Recruitment will be based on voluntary participation of children and young people between the age of 12 to 18 with T1DM, who are current clients of our Paediatric and Young Adult Diabetes Outpatient clinics.

A patient information sheet has been designed to provide information on what is involved in participating in this research.  This document meets the standard requirements for health literacy which is based on a reading age of 11 to 13 years.  Straight forward language is used to ensure that each participant can understand what is involved in the research project. The PIS has been reviewed by the health literacy team at NNSWLHD.  
The Tweed diabetes team (nurses, dietitians, paediatricians) will inform the clients about the project and invite them to participate. Clients who indicate an interest will be provided with a project package that will include the participant information statement, consent form and study questionnaires. The CI will then contact the potential participants providing further project information and the opportunity for the clients to ask any further questions. The CPI will make an appointment with those clients indicating an interest in the study at which time the consent form will be signed and study questionnaire will be completed. 
· Completion of PAQ - Primary School or the PAQ – High School to assess current exercise patterns, as well as  the PAID and T1 DDS questionnaire pre and post exercise intervention – with the help of a carer or from a caregiver prospective for our younger participants.  Due to the complex nature of diabetes management, parents/carer giver/guardians often attend to all decision making in diabetes management for children.
· Recruitment will occur via our weekly Tweed/ Byron MDT paediatric diabetes clinics.

Consent: 
Informed consent will be sought from parent/carer/guardian on behalf of any child or young person who are potential participants.  Participation information sheets have been developed to ensure that the parent and the child/young person are able to understand what is involved in the study.  As the majority of the participants will be under the age of 18, consent will be given by a parent/carer/guardian. Consent is to be attained from caregivers and participants for access to biomedical data, and to collect retrospective data for the previous 3 months.  Biomedical data will look at the historical and current management of T1DM for each participant, incidence of hypoglycaemia, current levels of exercise, as well as HbA1c, TIR, and any other potential risks that may be identified by the interprofessional team. This is required to assess the incidence of hypoglycaemia prior to attending the exercise intervention.  CGMS data will continue to be reviewed by the research team for 3 months post completion of the exercise intervention. Consent will be sought to grant and maintain access to rt CGMS, three months prior to the intervention, over the study period and then for three months post the completion of the exercise intervention.

The investigators will also respect the developing capacity of children and young people to be involved in the decision about participation in research.  The researcher will also be cognisant of possible coercion of parents and peers.
[bookmark: _Hlk153966636]Assent will be assumed while the participants are involved in the research trial unless notification if provided to the Principal investigator.
The National Statement on Ethical Conduct in Human Research (2007) (National Statement (2007), and as updated, consists of a series of guidelines made in accordance with the National Health and Medical Research Council Act 1992, this will be adhered to.


Main study factors/outcomes and assessment time points

The first objective of this study is to identify if a supervised exercise intervention reduces the incidence of exercise induced hypoglycaemia and nocturnal hypoglycaemia.  Outcome variables from the data obtained during the study via real time CGMS and the incidence of hypoglycaemic events will support the 1st objective. Refer to table below.

The observations to be conducted will be monitoring the participants heart rate, reviewing BGL prior to and during the exercise intervention, reviewing of rtCGMS data and looking at measures of TIR, glucose variability and hyperglycaemia as a result of the intervention, within 3 days of the exercise, documenting changes to insulin/CHO/protein intake prior to next session.

[bookmark: _Int_eMeToy9D]The Second objective of this study is to show that the confidence of individuals and families in self-management of T1DM when exercising, improves following participation in a supervised exercise program.  This will be measured by changes to the scores of the PAID, DSS and PAQ-C – a decrease in the PAID and DSS and increase in physical activity will indicate if there is a measureable improvement. Refer to table below.

	Outcome (Primary/secondary or covariate)
	Outcome measure
	Definition
	Data source
	Data collection time points

	 PAID and DDS 1 questionnaires
	reduction in 
score for 1 or the other of the questionnaires
	Less diabetes distress and improved confidence in self-management of T1DM
	Participant self-report 
	Baseline, 6 and 10 weeks

	Reduction in rate and duration of hypoglycaemia
	CGMS data
Time In Range
Standard Deviation
Co-Efficient
	Improved TIR with less swings in sensor glucose readings 
	CGMS data 
	Weekly over 12 weeks of exercise intervention

	Reduction in rate and duration of hyperglycaemia
	CGMS data
TIR
SD
CE
	Improved TIR with less swings in sensor glucose readings
	CGMS data
	weekly over 10 weeks of exercise intervention

	Increase in TIR data over duration of exercise intervention
	AGP
	Data plot as close as possible to the mean indicates less variability
	CGMS
	Baseline, week 5 and week 10 of exercise intervention.

	Heart Rate

	monitoring the participant’s heart rate
	Decrease in resting heart rate is an indicator of fitness.
	My-zone telemetry monitoring 
	Baseline, week 5 and week 10.

	Glucose Variability
	reviewing BGL prior to exercise intervention,
	Less variability in pre-exercise BGL 
	BGL meter
	Each session 

	Outcome measures post each exercise session
	reviewing of rtCGMS data within 24 hours of the exercise, documenting changes to insulin/CHO/protein intake prior to next session.

	Changes in individual management of each participant
	CGMS
	Each session

	Observations.
	Blood Pressure
Pulse
Oxygen stats
Blood glucose levels.

	Stability or improvement in blood pressure and resting pulse.
	My-zone telemetry
Oxygen saturation monitor.
	Each session



Data Governance
Data collection procedures
· Participants will be required to complete the three Questionnaires (PAID, DDS, and PAQ-C), at base line, then two questionnaires (PAID and DSS) week 6 and week 12 of the exercise intervention.  It is anticipated that completion of the questionnaires should not be any longer than 15 minutes each. We will use an individual code for all participants, this will be randomly generated by the CI and applied to all data collected.CGMS data will be available to the research team with minimal impact on the participants as they have consented to wear CGMS for the duration of the study and up to 3 months following the completion of the study.
· We plan to provide ongoing information to the parents and/or legal guardians in the form or verbal and written updates through the research project so that any questions or concerns can be addressed in a timely manner. The participants will also have continual access to their own data, and we will be reviewing these results with the participants and their care givers/guardians on a weekly basis.  
· All data is de-identified; however, the participants will be provided with the opportunity on the consent form to let the CI know that they would like a copy of the results.
· The results of this study may be published in a peer-reviewed journal and presented at conferences, but only group data will be reported. participants will be provided with the opportunity to provide an email address (without any other personal information) if they would like to receive a summary of the findings of the study.
· We have submitted the Patient information statement, flyer and the consent form to our health literacy service for review on readability.

Data management and access procedures
All data collected for the purposes of this study will be retained for 15 years in accordance
with NSW Health HREC and the State Records Authority of NSW (non-clinical study). All data
will be stored in the office of CI Helen Rojas Tweed Office and/or on a password-protected
local area network.                                

[bookmark: _Hlk137727951]A systematic de-identified code will be applied to each participant by the CI.  The code will be applied to information collected on the electronic Medical Record (eMR) and questionnaires. i.e., Identifying information on participant data obtained from the eMR will be coded by the CI for de-identification purposes. The codes will be aligned to the corresponding questionnaires sent to the participants. This name sensitive information will be kept on a secured password protected NNSWLHD server, only the CI will have access to the password and will not be available to other investigators.  Participants will not be required to provide identifying information on the questionnaires. All questionnaires will be coded for tracking subsequent questionnaire responses and for anonymity on the database.  A master sheet will be developed with each participants name and corresponding de-identified code.  This will be kept on a secure password protected server and only accessible by the CI.
IRB - Residency Research Manual - MWU Library at Midwestern University

Once the consent form is complete all personal data will be stored in a password secure database. De-identified codes will be added to each questionnaire, to ensure that the correct details are aligned with the correct participant. 

Data storage and security 
[bookmark: _Hlk137728081]All data will be stored in the office of the chief investigator, Helen Rojas, at NNSWLHD on a password protected local area network. Data will be kept for 15 years and then discarded and destroyed by the CI as per The National Statement on Ethical Conduct in Human Research 2007 (updated 2018). The CI will ensure that identifiable information about the participants will not be disclosed and every attempt to try and protect the identity of the research participants through the various study process will be observed. 


[bookmark: _Hlk148016604]Statistical considerations
Sample size and statistical power

The expected convenient sample will be around 20 to 25 participants from our paediatric and young person’s diabetes service. 

A bio-statistician from Queensland Cyber Infrastructure Foundation (QCIF) will support the analysis of this research. 

The statistical methods will include analysis of variance (ANOVA), t-tests and chi-square tests. The research analysis will be guided by QCIF.


Statistical Analyses: All statistical analyses will be performed using IBM SPSS Statistics (Ver
28.0, IBM, Armonk, NY, USA) software available through Southern Cross University. 

Ethical Considerations

The ethical consideration for this research project is based on section 4.2 of the National Statement in Ethical Conduct in Human Research.

Research that involves children and young people must be based on the principles of safety, well-being, and ensure that their individual rights are protected. To achieved this, we will follow the processes outlined here;

Informed Consent:
As children and young people may not have the skill set to effectively provide informed consent, we will ensure that the information provided in the Patient Information Statement is in plain English and age appropriate.  We will use pictures to assist understanding where possible.  We have also submitted this document to our health literacy department for review and assessment. Consent will be gained from both the child or young person and their parent or legal guardian. 

In addition to the PIS participants will be informed about the research using videos  - showing the types of exercises that will be used in the intervention, therefore, providing clear and accurate information on the research project.

We plan to provide ongoing information to the parents and/or legal guardians in the form or verbal and written updates through the research project so that any questions or concerns can be addressed in a timely manner. The participants will also have continual access to their own data, and we will be reviewing these results with the participants and their care givers/guardians on a weekly basis.  

Parents and/or legal guardians as well as their children and young people will be advised that they can withdraw from the study at any time without consequence. If the parent/legal guardian and or child decide to leave the research study, the researchers will not collect any more information. The researchers will request to retain the de-identifiable information that has already been collected.  However, the parent can withdraw the information collected if it is prior to data analysis. A withdrawal form will be completed.


To ensure that we are always following the principles of beneficence and non-maleficence, a risks assessment and review to determine any potential hazards or risk and then set up mitigation processes to ensure that the safety and wellbeing of the trial participants is always maintained.  We will regularly check in with the participants to ensure that they are not experiencing any adverse physical or psychological affects because of the trial.  If any affects are reported we will ensure safety first, then offer support to appropriate services within the health service.  The CI will organise for a referral to the appropriate resource, ie. Social worker, medical officer or physiotherapist.

All efforts will be made to remove or reduce any potential risks to the participants, as discussed above.  The use of a pilot study will allow the team to have a “run through” without the impact of diabetes and will highlight any potential risks with the trial.  Please refer to the study protocol for further information.

The research design and purpose has been carefully considered and expert advised has been sourced via a biostatistician to ensure that the outcomes of the study are achieved.  The results of this study will have the potential to change the way that exercise and T1DM are managed, improve skills and confidence in children and young people as well as their caregivers and/or legal guardians to continue to engage in regular exercise.  The benefit of maintaining exercise in T1DM results in a reduction of the long-term health risks associated with this health condition.

The research team will provide feedback and opportunities for debriefing throughout the trial by directing any concerns, complaints or enquiries to a specific email account that has been set up for the trial.  The CI will have the responsibility of monitoring and answering any queries that are sent via email.

Upon completion of the trial results of the study will be made available to participants and their families.  We will endeavour to provide age-appropriate feedback on these results and allow for any debriefing and or concerns to be addressed at this time.

The CI will be responsible for the security and confidentiality of all data collected throughout the trial. This data will be maintained on a secure password protected NNSWLHD server and only the CI will be access to this data.

Upon completion of the study, results will be presented in a way that respects the privacy and dignity of all participants.  These results will be peer reviewed prior to being submitted for publication and presentation at appropriate conferences.
This research is based on improving rates and duration of exercise in children and young people with T1DM as evidence shows that this cohort is engaged in less exercise than their non T1DM peers.
As this research is looking at a specified age group – children and young people between the ages of 12 to 18 it is not possible to complete it by substituting an older cohort.

All efforts to ensure understanding and informed consent have been made by providing age-appropriate participation information sheets that include infographics of the type of exercise that will take place during the intervention.

Assessment of suitability and risk will be determined prior to acceptance into the research exercise intervention.  Mitigation of any potential risk will be carried out by the interprofessional research team, and all steps will be taken to ensure safety for each participant.

Any incidental or adverse findings will be referred to the treating medical officer to discuss with the participant and their parent or legal guardian.

Risk mitigation procedures

Potential risk and risk mitigation include;
· Hypoglycaemia – during, after and overnight
· Trips, slips and falls while participating in the exercise intervention.
· Hyperglycaemia – before, during, after and overnight because of participating in
the exercise intervention.

Hypoglycaemia
Ensure that each participant has a complete hypokit that includes;
· quick acting carbohydrate in the form of gel, jellybeans, or juice (participants choice).
· Working blood glucose meter
· Glucose and ketone strips that are in date.
· Low GI snacks to help maintain appropriate carbohydrate levels during the exercise.
· intervention.
· BGL to be checked via meter before exercising.
· If BGL via meter is less than 7 mmols/L then participant to have 1 serve of low GI Carbohydrate.

Hyperglycaemia
All participants to check BGL via meter prior to participating in exercise intervention.
· If BGL is over 13.3 mmols/L then participant to check for ketones.
· Client to have access to rapid acting insulin for completion of a correction dose/s as required.
· If ketones are 0.6 or less no further action is required, and participant can complete exercise intervention.
· If ketones are over 0.6 to 1.0 mmols/L then participant to given insulin correction dose based on their sick day management plan.
· If ketones are persisting, then client is not safe to participate in exercise.

Trips, slips and falls.
· Prior to participating in the exercise intervention each participant to be orientation to the location of gym, safe equipment uses and how to seek assistance.
· As this program is fully supervised by accredited exercise physiologists there will be less overall risk associated with the intervention.

All exercise physiology staff will be educated and deemed proficient in managing
hypoglycaemia. Tweed Community health to supply SCU with two hypokits that are fully
stocked.

As per ESSA requirements student EP and Supervisors are qualified in first aid on an annual basis. The focus of the EP's will be to develop a therapeutic relationship with each participant, in an effort to provide a safe and enjoyable experience for the duration of the trial.

To address the risk of psychological distress as a consequence of participating in the clinical trial, access to social work via Tweed Community Health will be available on request.  
Participation in the trial is free, however the research team acknowledges that there may be some costs associated with travel and time to participate in the trial.
There are inherent bias risks associated with the use of a pre/post trial design such as selection bias, and bias associated with the staggered rollout of the research.  All effects will be made to ensure that these potential risks of bias are either mitigated or acknowledged during the trial. (Hemming 2020)

Outcomes and Significance

Translation to clinical practice
To date, there are few documented supervised individualised exercise programs managed via an interprofessional approach with children and adolescents with T1DM, that focus upon the incidence of hypoglycaemia as well as the confidence of families to manage this risk.

It is envisaged that the results from this study may benefit other MDT paediatric diabetes
services and provide a framework for incorporating a supervised exercise program as a part
of standard service delivery.

As a large amount of data will be collected during the trial we will have the opportunity to review this data retrospectively to look at trends and outcomes that may warrant retrospective analyses of the data in the future.

Incorporating exercise physiology as part of the interprofessional team is essential to achieve meaningful and sustainable learning that may increase the likelihood of participation in exercise.

We expect the results from this research may assist parents/guardians of children and
adolescents with T1DM increase their confidence in their child/young person’s ability to
safely participate in regular PAE.

Potential changes to service delivery may have a national significance as the rates of T1DM in children and young people are increasing globally.

Dissemination plan
Where do you plan to disseminate the findings of the project: (check all that apply and provide details as appropriate)
☐ Internal report (please provide details): ________________________________
☐ External report (please provide details): ________________________________
☒ Presentation (please provide details e.g., unit/department/organisation level, scientific conference):  NNSW LHD Nursing and Midwifery Research and Innovation Symposium
☒ Publish in a peer-reviewed journal (please provide details): Diabetes Care
☐ Other (please provide details): ________________________________________




Timeline
[image: ]

Funding and resources
Nursing and midwifery innovation scholarship to the value of $15000 to be use within the financial year of 23/24.
The majority of these funds will be used to provide backfill so that the CI can have 8 hours a week to coordinate this research project.QCIF for support around research design and review of results 
NSW Health literacy to review consent, flyer, Patient Information Statement.
References

Adolfsson, P., Riddell, M. C., Taplin, C. E., Davis, E. A., Fournier, P. A., Annan, F.,
Scaramuzza, A. E., Hasnani, D. &amp; Hofer, S. E. (2018). ISPAD Clinical Practice
Consensus Guidelines 2018. Pediatric Diabetes, 19, 205-226. doi:
10.1111/pedi.12755.

Al Khalifah, R. A., Suppère, C., Haidar, A., Rabasa‐Lhoret, R., Ladouceur, M. &amp; Legault,
L. (2016). Association of aerobic fitness level with exercise‐induced
hypoglycaemia in Type 1 diabetes. Diabetic Medicine, 33 (12), 1686-1690.
doi: 10.1111/dme.13070.

Arutchelvam, V., Heise, T., Dellweg, S., Elbroend, B., Minns, I. &amp; Home, P. D. (2009).
Diabetic Medicine, 26 (10), 1027-1032. doi: 10.1111/j.1464-
5491.2009.02807. x.

Benton JW. Epiphyseal fracture in sports. Phys Sportsmed 1982;10:63-71. 

Brown, C.A, Lilford R.J., (2006). The stepped wedge trial design: a systematic review. BMC Medical Research Methodology, 6:54, doi:10.1186/1471-228-6-54

Caine, D., Purcell, L. & Maffulli, N. The child and adolescent athlete: a review of three potentially serious injuries. BMC Sports Sci Med Rehabil 6, 22 (2014). https://doi.org/10.1186/2052-1847-6-22

Coolen, M., Aalders, J., Broadley, M., Aanstoot, H., Hartman, E., Hendrieckx, C., Nefs,
G. &amp; Pouwer, F. (2021). Hypoglycaemia and diabetes‐specific quality of life in
adolescents with type 1 diabetes. Diabetic Medicine, 38 (8), e14565. doi:
10.1111/dme.14565.

Fenwick, E. K., Rees, G., Holmes-Truscott, E., Browne, J. L., Pouwer, F., &amp; Speight, J.
(2018). What is the best measure for assessing diabetes distress? A
comparison of the Problem Areas in Diabetes and Diabetes Distress Scale:

results from Diabetes MILES-Australia. Journal of health psychology, 23(5),
667–680. https://doi.org/10.1177/1359105316642006

Goss P.W., Middlehurst A. (Co-Chairs), 2018 ISPAD Position Statement on Type 1
Diabetes in Schools Microsoft Word - ISPAD position Statement t1d in school
FINAL 200718 (ymaws.com)

Guillot, F. H., Jacobs, P. G., Wilson, L. M., Youssef, J. E., Gabo, V. B., Branigan, D. L.,
Tyler, N. S., Ramsey, K., Riddell, M. C., &amp; Castle, J. R. (2020). Accuracy of the
Dexcom G6 Glucose Sensor during Aerobic, Resistance, and Interval Exercise
in Adults with Type 1 Diabetes. Biosensors, 10(10), 138.
https://doi.org/10.3390/bios10100138

Gumbs VL, Segal D, Halligan JB, et al. Bilateral distal radius and ulnar fractures in adolescent weight lifters. Am J Sports Med 1982;10:375-9. 10.1177/036354658201000612 

Han, Y., Lee, B., &amp; Shin, S. (2021). Setting Criterion for Adolescent Circuit Exercise
Program. International Journal of Environmental Research and Public Health,
18.

Karla Hemming , Monica Taljaard, Reflection on modern methods: when is a stepped-wedge cluster randomized trial a good study design choice?, International Journal of Epidemiology, Volume 49, Issue 3, June 2020, Pages 1043–1052, https://doi.org/10.1093/ije/dyaa077

(https://www.prismsports.org/UserFiles/file/PAQ_manual_ScoringandPDF.pdf)


Kordonouri O, Riddell MC. Use of apps for physical activity in type 1 diabetes: current
status and requirements for future development. Therapeutic Advances in
Endocrinology and Metabolism. January 2019.
doi:10.1177/2042018819839298

Kowalski, K. C., Crocker, P. R., & Donen, R. M. (2004). The physical activity questionnaire for older children (PAQ-C) and adolescents (PAQ-A) manual. College of kinesiology, university of saskatchewan, 87(1), 1-38.

Lumb, A. N. &amp; Gallen, I. W. (2009). Diabetes management for intense exercise.
Current Opinion in Endocrinology, Diabetes and Obesity, 16 (2), 150-155. doi:
10.1097/MED.0b013e328328f449.

Milone MT, Bernstein J, Freedman KB, et al. There is no need to avoid resistance training (weight lifting) until physeal closure. Phys Sportsmed 2013;41:101-5. 10.3810/psm.2013.11.2041

Maffulli N, Baxter-Jones AD. Common skeletal injuries in young athletes. Sports Med. 1995 Feb;19(2):137-49. doi: 10.2165/00007256-199519020-00005.

Narendran, P., Quann, N., Nagi, D., Gallen, I., Gorton, J., Daly, H., . . . Andrews, R. C.
(2019). Rationale and methods for the exercise for type 1 diabetes education
program: A pilot randomized controlled trial of an education program to
support adults with type 1 diabetes mellitus (T1DM) to undertake exercise.
BMJ Open Diabetes Research &amp; Care, 7(1) doi:
http://dx.doi.org/10.1136/bmjdrc-2019-000693

Ni, Y., Liu, S., Li, J., Dong, T., Tao, L., Yuan, L., &amp; Yang, M. (2019). The Effects of Nurse-
Led Multidisciplinary Team Management on Glycosylated Hemoglobin,
Quality of Life, Hospitalization, and Help-Seeking Behavior of People with
Diabetes Mellitus. Journal of diabetes research, 2019, 9325146.
https://doi.org/10.1155/2019/9325146

Nicole C W van der, Ven, Weinger, K., Yi, J., Pouwer, F., &amp; al, e. (2003). The
confidence in diabetes self-care scale: Psychometric properties of a new
measure of diabetes-specific self-efficacy in Dutch and U.S. patients with type
1 diabetes. Diabetes Care, 26(3), 713-8. doi:
http://dx.doi.org/10.2337/diacare.26.3.713

Piotrowicz, A. K., McGill, M. J., Overland, J., Molyneaux, L., Johnson, N. A., &amp; Twigg, S.
M. (2019). An on-line support tool to reduce exercise-related hypoglycaemia.
and improve confidence to exercise in type 1 diabetes. Journal of Diabetes and its Complications, 33(9), 682-689. doi: http://dx.doi.org/10.1016/j.jdiacomp.2019.05.011

Ryan JR, Salciccioli GG. Fractures of the distal radial epiphysis in adolescent weight lifters. Am J Sports Med 1976;4:26-7. 10.1177/036354657600400105

Seiffge-Krenke I. (1998). The highly structured climate in families of adolescents with
diabetes: functional or dysfunctional for metabolic control? Journal of
pediatric psychology, 23(5), 313–322.
https://doi.org/10.1093/jpepsy/23.5.313

Turner et al, Resources to Guide Exercise Specialists Managing Adults with Diabetes,
sports Medicine – Open (2019) 5:20

Weiss AP, Sponseller PD. Team physician #5. Salter-Harris type I fracture of the distal radius due to weightlifting. Orthop Rev 1989;18:233-5. 

Welch GW, Jacobson AM, Polonsky WH. The problem areas in diabetes scale: an evaluation of its clinical utility. Diabetes Care 1997; 20: 760 – 766.

Zaharieva, D. P., Turksoy, K., McGaugh, S. M., Pooni, R., Vienneau, T., Ly, T., &amp;
Riddell, M. C. (2019). Lag Time Remains with Newer Real-Time Continuous
Glucose Monitoring Technology During Aerobic Exercise in Adults Living with
Type 1 Diabetes. Diabetes technology &amp; therapeutics, 21(6), 313–321.
https://doi.org/10.1089/dia.2018.0364

NovoRapid Penfill 3 mL CMI_v16.0.pdf (novonordisk.com.au)

IRB - Residency Research Manual - MWU Library at Midwestern University – source for data collection.

Pre-Exercise Screening Systems (essa.org.au)

	HREA386 2023/ETH02292 Research Protocol v4, dated 06/02/2024	2

image1.png
21.6
2 25 15 18 3 2 21.6
B} 25 10 18 3 2 21.6
4 20 10 18 3 2 21.6
5 20 15 18 3 3 324
6 25 15 18 3 3 324
7 30 15 18 3 3 324

8 30 15 18 3 2 21.6




image2.png
Research Projection

submission of ethics application to REGIS. 8%  10/20/23 11/30/23
Recruitment for project 0% a/1/2a  11/30/24
ial intake, biometric data and review of currentma 0% a1y 11/10/24
Completion of PAID and DDS surveys 0% 6/30/24 11/30/2024
Exercise program at SCU gym (rolling entry) a/10/24  10/11/24
collation of data 2/1/25  3/10/25
Review of data and statistical outcomes 10/4/25  10/8/25
il research paper 10/2/25  3/11/25
peer review 3/1/26  3/3/26

publish results in appropriate journal 10/04/2026 1/07/2026




image3.jpeg
NSW

GOVERNMENT





