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Abstract 

Background  Many children and adolescents with Type 1 Diabetes Mellitus (T1DM) don’t meet the recommended 
levels of physical activity. Healthcare professionals (HCPs) have a key role in supporting and encouraging children 
and adolescents with T1DM to be physically active. This study aims to understand the perspectives of HCPs in relation 
to supporting physical activity and implementing guidelines relating to physical activity.

Methods  An online mixed methods survey was circulated to HCPs in pediatric diabetes units in England and Wales. 
Participants were asked about how they support physical activity in their clinic and their perceptions of barriers/ena-
blers of providing physical activity support to children and adolescents with T1DM. Quantitative data were analysed 
descriptively. An deductive thematic approach was applied to the free text responses using the Capability Opportu-
nity Motivation model of Behaviour (COM-B) as a framework.

Results  Responses were received from 114 individuals at 77 different pediatric diabetes units (45% of pediatric dia-
betes units in England and Wales). HCPs surveyed felt that the promotion of physical activity is important (90%) and 
advised patients to increase levels of physical activity (88%). 19% of the respondents felt they did not have sufficient 
knowledge to provide support. HCPs reported limited knowledge and confidence, time and resources as barriers to 
providing support. They also felt the current guidance was too complicated with few practical solutions.

Conclusion  Pediatric HCPs need training and support to be able to encourage and support children and adoles-
cents with T1D to be a physical activity. In addition, resources that provide simple and practical advice to manage 
glucose around exercise are needed.
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Introduction
Type 1 Diabetes Mellitus (T1DM) is one of the most 
common chronic conditions in children and adoles-
cents [1]. The management of T1DM requires the 
administration of exogenous insulin, the dose of which 
is adjusted according to blood glucose values and die-
tary intake [2]. Regular physical activity is also impor-
tant in the management of T1DM and is associated 
with improvements in metabolic control, body compo-
sition, quality of life, and mental wellbeing, as well as 
protecting against future development of cardiovascu-
lar disease and premature mortality [3–5]. As a conse-
quence of these benefits, physical activity is explicitly 
mentioned in National Institute for Health and Care 
Excellence (NICE) guidance for the management of 
children and young people with T1DM. Despite the 
benefits and clinical recommendations, studies suggest 
that up to 70% of children and adolescents with T1DM 
are not meeting the recommended 60  min of moder-
ate to vigorous physical activity per day [6] and are less 
physically active compared to peers without T1DM [7]. 
Children and adolescents with T1DM are likely to find 
physical activity recommendations harder to achieve 
than those without T1DM due to the unique difficul-
ties associated with the management of their condition, 
particularly fear of hypoglycemia around exercise, lack 
of knowledge on how to manage blood glucose during 
exercise, and the need to check blood glucose levels 
during exercise [8].

Behaviour is not just influenced by the individual and 
changing behaviour requires change in multiple domains. 
Healthcare professionals (HCPs), such as senior doctors 
and specialist nurses working within paediatric diabetes 
clinics have a central role in ensuring recommendations 
around physical activity are supported and encouraged 
and help with behavioural change. The need for this sup-
port is highlighted by the International Society for Paedi-
atric and Adolescent Diabetes (ISPAD), who have issued 
consensus guidelines for exercise in children and adoles-
cents with T1DM [9]. These recommendations include 
clinical guidelines around supporting physical activity in 
clinics. It is currently not known if paediatric clinics in 
England and Wales are aware of these recommendations. 
Nor do we know what factors affect HCPs support for 
physical activity in their patients.

Theoretical models can provide a framework for under-
standing influences on behavior. The Capability, Oppor-
tunity, and Motivation model of Behavior (COM-B) 
presents human behavior as resulting from interactions 
between ‘capability’ (physical and psychological), ‘oppor-
tunity’ (physical and social), and ‘motivation’ (autonomic 
and reflexive) [10]. Detailing factors influencing behav-
iours falling under the three COM-B components can be 

used to understand potentially modifiable factors to tar-
get in an intervention.

Previous research has explored factors affecting chil-
dren and adolescents with T1DM from the perceptions 
of HCPs [8], with a focus on barriers for children and 
adolescents and not necessarily factors which may influ-
ence the support HCPs can provide. The purpose of this 
study is to build on this previous work to understand the 
factors which influence HCPs’ ability to support physical 
activity and implement ISPAD guidance.

Methods
A 14-question cross-sectional survey hosted by Jisc Online 
survey software (https://​www.​onlin​esurv​eys.​ac.​uk) was 
developed using a mixture of closed and open questions. 
The survey aimed to ascertain perceived barriers to HCP, 
support of meeting, recommended physical activity tar-
gets, and patients’ engagement in this. Demographic data 
were also collected on the size and location of the pediatric 
diabetes clinic and the professional role of the people com-
pleting the survey. Participants were asked to rate state-
ments on a five-point Likert scale from ‘strongly agree’ to 
‘strongly disagree’ on a range of themes designed to ascer-
tain their views about their role as professionals in sup-
porting young people with diabetes to be more active, the 
barriers to supporting them, their awareness of guidance 
informing best practice, and their views on what would 
facilitate increased physical activity in their patient popu-
lation. A copy of the survey is included in Supplementary 
materials.

The content of the survey was based on the recommen-
dations from ISPAD on physical activity for young people 
with T1DM and building on previous unpublished work 
in adults with T1DM by members of the study team. 
The survey was piloted by five independent HCPs prior 
to circulation, who suggested changes in structure and 
wording.

Sample
Survey data were collected from September 2019 to June 
2020. All 173 pediatric diabetes units in England and 
Wales were invited to participate via email from regional 
representatives of the National Children and Young Peo-
ple Diabetes Network. This was supplemented by social 
media posts and snowball sampling amongst colleagues. 
The participants were a convenience sample of consented 
participants from those units. All HCPs working in pae-
diatric diabetes units were eligible to participate. Because 
of the nature of participant recruitment, it was not pos-
sible to determine the total number of HCPs approached 
to take part in this study.

https://www.onlinesurveys.ac.uk
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Data analysis
Survey responses were downloaded from survey software 
and anonymised. Quantitative responses were exported 
into SPSS (version 22.0, Chicago, USA) and analysed 
descriptively. Where relevant, categorical data were pre-
sented as frequencies. Survey responses were checked 
by the first author to ensure they met the inclusion crite-
ria of being adequately filled out (< 10 missing items) by 
HCPs treating children and adolescents with T1DM. No 
responses were excluded.

Survey responses for the open-ended qualitative ques-
tions were analysed using a deductive thematic analysis 
using the COM-B behavior change framework [10]. The 
thematic approach suits questions relating to experi-
ences, views or perceptions and is a commonily used 
methods for identifying and reporting within qualitative 
data [11].

Free text responses were imported into NVivo (version 
12) for analysis. Two researchers (EC, EW) initially famil-
iarized themselves with the free text responses before 
independently coding responses to the COM-B domain 
that they were judged to represent. Similar responses in 
the same COM-B domain were grouped and given a label 
which summarised the factors influencing behaviour. 
Each stage of analysis was conducted independently by 
two researchers (EC & EW) with uncertainties resolved 
through discussion.. Key factorss were described as 
either barriers; problems, issues, challenges, and/or dif-
ficulties with physical activity participation or support; or 
enablers; programmes, interventions, or factors that may 
improve physical activity participation or support.

Findings from quantitative and qualitative open ended 
responses were synthesized to evaluate targets for change 
to improve how HCPs can support physical activity. The 
sysnthesis was guided by the COM-B and Theoretical 
Domains Framework (TDF) to facilitate organization of 
influencing factors and potential intervention functions.

Results
Sample characteristics
One hundred fourteen responses were received from 
HCPs working at 77 different paediatric diabetes units 
(45% of paediatric diabetes units in England and Wales 
[34% (n = 39) specialist nurses, 27% (n = 31) dieticians, 
31% (n = 35) senior doctors, 7% (n = 8) psychologists, 1% 
(n = 1) associate specialists].

44% (n = 50) of participants worked in clinics with over 
200 patients on their caseload. Another 22% (n = 25) of 
the respondents worked in clinics with 150–199 patients 
and 24% (n = 27) in clinics with 100–149 patients. Only 
11% of professionals worked in smaller clinics with 51–99 
patients. Clinics were spread across different regions with 

the highest number of responses were from HCPs work-
ing in the Southeast of England (26%, n = 30) and the 
Northeast and Yorkshire (21%, n = 25).The distributions 
of respondents split by county are shown in Fig. 1.

79% (n = 90) of participants were aware of ISPAD 
guidance around supporting physical activity, of which 
67% (n = 76) found the guidance useful. 61% (n = 70) of 
respondents had received a type of training around sup-
porting physical activity. This varied from formal aca-
demic qualifications (e.g., MSc degree), conferences 
(such as EXTOD and PEAK), and informal advice and 
support from colleagues.

HCP’s attitude towards supporting physical activity
HCPs attitudes towards supporting physical activity are 
shown in Table  1, responses split by role are shown in 
Supplementary file 1. Most respondents felt that support-
ing (94%) and promoting (89%) physical activity in their 
patients was part of their clinical role. 12 respondents 
(11%) were neutral or disagreed that promoting physi-
cal activity was important. 96% of said that blood glucose 
management plans during exercise were part of an ongo-
ing education programme for patients (96%) with advice 
generally given even when unprompted by patients. Most 
respondents (80%) felt they had sufficient knowledge to 
provide advice around physical to their patients. How-
ever, 22 respondents (19%) did not feel they have suffi-
cient knowledge to advise children and adolescents with 
T1DM about physical activity.

Factors affecting physical activity support in clinic
Responses to questions relating to factors affecting physi-
cal activity support in clinic are shown in Table 2. Most 
respondents (82%) felt confident in giving advice to their 
patients, but a large proportion of respondents (44%) felt 
there was a lack of educational opportunities for HCPs 
relating to supporting physical activity in their patients. 
Only 52% thinking that the current provision of educa-
tional materials for patients was appropriate.

Barriers and enablers of supporting physical activity
From the free text survey responses, we identified a a 
number of factors within each COM-B domain.thefre-
quency, whether they are barriers or enablers, along with 
supporting quotes are presented in Table 3 and summa-
rised in Fig. 2.

HCP barriers/enablers to supporting physical activity
Psychological capability
Two barriers to HCP support for physical activity were 
identified: (1)  knowledge and skills and (2) complicated 
guidance. Knowledge and skills related to the HCPs abil-
ity and confidence in providing support for young people. 
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Fig. 1  Distribution of respondents by county

Table 1  HCPs views and attitudes towards supporting physical activity in clinics. N = 114

item Strongly 
agree, n 
(%)

Agree, n (%) Neither agree 
nor disagree, 
n (%)

Disagree, n (%) Strongly 
disagree, n 
(%)

Helping children and adolescents with type 1 diabetes to be physi-
cally active is part of my clinical role

74 (65%) 33 (29%) 5 (4%) 2 (2%) 0 (0%)

Promoting physical activity in children and adolescents with type 1 
diabetes is seen as important in the clinic that you work in

65 (57%) 37 (32%) 10 (9%) 2 (2%) 0 (0%)

I don’t advise children and adolescents with type 1 diabetes about 
physical activity unless specifically asked by the patient

1 (1%) 6 (5%) 5 (4%) 53 (46%) 49 (43%)

I don’t advise children and adolescents with type 1 diabetes about 
physical activity unless the patient reports difficulties with physical 
activity

0 (0%) 6 (5%) 4 (4%) 57 (50%) 47 (41%)

I have sufficient knowledge to advise children and adolescents with 
type 1 diabetes about physical activity

30 (26%) 62 (54%) 15 (13%) 5 (4%) 2 (2%)

I try to encourage children and adolescents with type 1 diabetes to 
increase their physical activity levels

42 (37%) 58 (51%) 11 (10%) 3 (3%) 0 (0%)

When physical activity is discussed, advice is given to children and 
adolescents with type 1 diabetes on managing blood glucose

81 (71%) 30 (26%) 3 (3%) 0 (0%) 0 (0%)

Blood glucose management during exercise is included as part of the 
ongoing education programme for children and adolescents with 
type 1 diabetes

76 (67%) 33 (29%) 4 (4%) 1 (1%) 0 (0%)
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Table 2  HCPs views on factors affecting physical activity support in clinic

item Strongly 
agree, n 
(%)

Agree, n (%) Neither agree 
nor disagree, 
n (%)

Disagree, n (%) Strongly 
disagree, n 
(%)

I do not have enough time to discuss physical activity with children 
and adolescents with type 1 diabetes

0 (0%) 16 (14%) 25 (22%) 54 (47%) 19 (17%)

Educational materials about physical activity are inappropriate for 
children and adolescents with type 1 diabetes

4 (4%) 18 (16%) 33 (29%) 44 (39%) 15 (13%)

There is a lack of educational opportunities for health professionals 
regarding physical activity in children and adolescents with type 1 
diabetes

8 (7%) 42 (37%) 24 (21%) 37 (32%) 3 (3%)

Children and adolescents with type 1 diabetes are unlikely to be 
motivated to follow advice to be more active

1 (1%) 17 (15%) 34 (30%) 47 (41%) 15 (13%)

I feel confident giving children and adolescents with type 1 diabetes 
advice on managing blood glucose with physical activity

36 (32%) 57 (50%) 12 (11%) 15 (13%) 3 (3%)

Table 3  Summary of COM-B themes classified and Barriers and Enablers for health care professionals

COM-B component Factor Barrier/enabler Frequency Sample Quote

Psychological Capability Knowledge and skill Barrier 15 “no support/programmes/resources to support children with physi-
cal activity”
“no formal qualification. unsure of ability to suggest insulin dose 
changes”
“A lack of training around how to manage blood glucose levels 
with activity—this is not standard training given to psychologists”

Complicated guidance Barrier 4 “No explicit guidance is given around the practicalities of what 
exercise to promote and when and how to review this in a profes-
sional capacity”

Education Enabler 50 “Better training and local diabetic networks to work on agreed 
consensus”
“National guidance—e.g. flow chart or info sheet to provide to 
families Making it auditable as to whether it is discussed.”
“opportunity to network attend education specific to diabetes, type 
1 and CYP”

Physical opportunity Resources Barrier 10 “Making it easier to understand no support/ programmes/ 
resources to support children with physical activity”
“I feel able to offer appropriate advice if they desire it, but if I am 
seeking to persuade them to increase exercise (i.e. change their 
behaviour) this requires intensive coaching-style support which we 
do not have resource to offer.”

Resources Enabler 38 “Places to signpost children and adolescents to—lots of sites avail-
able but not very child focused”
“Simplified instructions Electronic resources to direct patients to” 

Time Barrier 37 “Sometimes there isn’t adequate time in clinic.”
“Having specific time to spend a long discussion in the clinic set-
ting.” 

Time Enabler 15 “Time to discuss these issues,”
“To acknowledge that this topic is required to be discussed as one 
of the important factors and one of the basics of the diabetes care. 
Have available time to support ’fine tuning’ of advice.” 

Social opportunity Colleague support Barrier 6 “lack of support from colleagues and no formal qualification.”
“consistent team approach. support from colleagues and no 
formal qualification. unsure of ability to suggest insulin dose 
changes” 

Reflective motivation Auditing and Tarif payments Enabler 5 “Make this a mandatory part of diabetes care e.g. inclusion 
of PA measurement and support in the National Paediatric 
Diabetes Audit.”



Page 6 of 10Cockcroft et al. BMC Pediatrics          (2023) 23:131 

Several respondents suggested that the lack of formal 
qualifications and training could inhibit their ability to 
provide support: “no formal qualification. unsure of the 
ability to suggest insulin dose changes” (Dietitian). This 
barrier was coupled with current complicated guidelines: 
“No explicit guidance is given around the practicalities of 
what exercise to promote and when and how to review this 
in a professional capacity”. (Psychologist).

The provision of knowledge and education was fre-
quently suggested as an enabler to the provision of sup-
port for physical activity. One HCP stated “Better training 
and local diabetic networks to work with an agreed con-
sensus” (senior doctor) as an approach to improve support.

Physical opportunity
Time and resources were identified as both barri-
ers and enablers to support physical activity. In terms 
of resources, HCPs would value somewhere to direct 
patients to simplified instructions and child-focused 
information. The lack of appropriate resources at pre-
sent was noted as a barrier, for example, one participant 

noted: “Making it easier to understand no support/ pro-
grammes/ resources to support children with physical 
activity” (specialist nurse). The second theme relating to 
physical opportunity was time. It was noted that “there 
isn’t adequate time in clinic” (Dietitian) and that it would 
be beneficial to have “time to discuss these issues” (senior 
doctor) and to “have available time to support the fine tuning 
of the advice” (dietitian).

Social opportunity
Colleague support, was noted as a barrier to support-
ing physical activity. There was a “lack of support from 
colleagues” (dietitian) and wasn’t a “consistent team 
approach” (dietitian).

Reflective motivation
Auditing and tariff payments were suggested as an ena-
bler for supporting physical activity. “Make this a manda-
tory part of diabetes care, e.g. inclusion of physical activity 
measurement and support in the National Paediatric 
Diabetes Audit” (dietitian).

Fig. 2  Summary of HCP level barriers and enablers to supporting physical activity
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Synthese of findings – interventions suggestions
From the synthesis of findings we identified 5 interven-
tion functions which were relevant for enabling HCPs to 
support physical activity in adolescents with T1DM. The 
synthesis and links between the COM-B model, TDF and 
intervention functions are shown in Table 4.

Discussion
The results from this study provide valuable insight 
into current practice and how children and adolescents 
with T1DM can be better supported to achieve physical 
activity guidelines, as well as how HCPs can be assisted 
to enable this change in behavior. This study used the 
COM-B theoretical framework of behavior to under-
stand the potential barriers and enablers to physical 
activity support from the perspective of HCPs working 
in paediatric diabetes units. In the present study, we 
found that the majority of HCPs valued the importance 
of promoting and supporting their patients to be physi-
cally active, despite highlighting a number of factors 
that influence their ability to support patients with this.

To our knowledge, this is the first study which has 
used the COM-B theoretical framework to understand 
both barriers and enablers to supporting physical activ-
ity from the perspective of HCPs, helping to situate the 
findings within a frameowork of behvioural theory to 
develop an intervention to address the identified bar-
riers. Previous studies have investigated the perspec-
tive of patients [12–15] their families [16–18], and 
HCPs perspectives of children and adolescents’ barri-
ers [19], but not specifically their own barriers to sup-
port. This topic has recently been reviewed by Dash 
and colleagues (2020) [8]. Given the role of HCPs in 
supporting children and adolescents with T1DM [20], a 
theoretical understanding of factors which may inhibit 
and enable better support is vital to try and address the 
current low levels of physical activity within this popu-
lation. Our results highlight a number of factors across 
the COM-B domains which can be targeted in future 
interventions which aim to improve physical activity in 
children and adolescents with T1DM.

The majority of respondents reported that supporting 
and promoting physical activity was part of their clinical 
role (95% and 80% respectively), however approximately 
1 in 5 respondents felt they did’t have sufficient knowl-
edge. These findings are in line with previous work from 
Ilkowitz and colleagues [21] in the USA. In their sample, 
85.5% of providers believed that counselling regarding 
exercise for pediatric patients was a priority. Interest-
ingly, this study also highlighted the limited knowledge of 
providers around physical activity guidelines with 79.3% 
of respondents not able to correctly identify Ameri-
can Diabetes Association guidelines correctly. This goes 

beyond our data which is limited to self-reporting of own 
knowledge and confidence levels instead of more formal 
‘testing’. Data from the present study also suggest that 
80% of HCPs are aware of ISPAD guidelines, with 67% of 
those aware finding them helpful. Given the importance 
of physical activity, it is important to raise awareness of 
the use of this available guidance and work with staff 
to ensure it is in an accessible and helpful format to be 
implemented in clinics.

Despite respondents suggesting they are able to pro-
vide support for children and adolescents with T1DM as 
part of their clinical role, the findings highlight a num-
ber of barriers relating to this support. Acknowledg-
ing these barriers is important as support received from 
professionals has been shown to facilitate participation 
in physical activity [22]. The main aspect of psychologi-
cal capability was the acknowledgement that there were 
limited support and training opportunities for HCPs, 
with no formal qualifications and no explicit guidelines 
around the practicalities of promoting physical activity. 
Only 26% of respondents reported to strongly agree that 
they had sufficient knowledge relating to this and HCP 
education was frequently suggested as an enabler to sup-
porting children and adolescents with T1DM. These find-
ings suggest the importance of developing and providing 
formal training to staff and have clear national guidelines 
to help enable support for children and adolescents with 
T1DM. The suggestion of the importance of education 
has been previously discussed by others [19], but with 
focus on patient and parent education rather than spe-
cifically on HCPs. Given the important role of HCPs in 
supporting patient care, we would argue that both are 
essential components of supporting physical activity.

Quantitative responses to this survey suggest that most 
HCPs had adequate time, however responses to free text 
questions indicate that HCPs perceive time to be a bar-
rier to providing specific support for children and ado-
lescents with physical activity. The idea of time was often 
related to complex cases and fine tuning advice, rather 
than giving simple generic information. The idea of lack 
of time has previously been described elsewhere in a 
qualitative synthesis of factors that affect participation 
in physical activity among children and adolescents with 
T1DM [8], where it was stated that current deliverers of 
education may have a lack of time to cover all areas. It 
was suggested by a number of participants in our study 
that including an assessment of physical activity in tar-
iff payments or in the National Pediatric Diabetes Audit 
could help to ensure physical activity is supported and 
monitored in clinics. We suggest this could be in an easy-
to–to-implement format of the physical activity ques-
tionnaire or more formal objective measurements of 
physical activity with accelerometers at annual reviews.
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It is important to acknowledge that HCPs promotion 
physical activity and providing advice to children and 
adolescents is part of a complex system of behaviours. In 
isolation improving the support for HCPs is only part of 
the solution and may not alone increase physical activity 
levels of children and adolescents with T1DM. As previ-
ously reported by others [8] factors such as motivation 
of children and adolescents to be physically active, fear 
of hypoglycemia and social support are also important 
factors and need to be considered alongside any HCP 
focused intervention. An additional consideration is the 
complexity of support, with different recommendations 
and lack of evidence based consensus on adjustments 
to insulin (CSII and MDI), carbohydrate intake and the 
effects of different exercise types and intensities of blood 
glucose specifically for children and adolescents [23].

The findings of the current study should be considered 
in light of several limitations. Firstly, the convenience 
sample of this survey means that HCPs were self-selected 
and may not be representative. HCPs with more experi-
ence of supporting physical activity or who value the 
importance of physical activity may have been more 
likely to complete this survey, reducing the generaliz-
ability of the results. However, a range of opinions seem 
to be captured and our sample has highlighted a number 
of barriers which add to the existing body of research in 
this area. Secondly, the use of survey methodology meant 
we could not explore the suggested barriers in depth 
with the researcher unable to follow up ideas and clarify 
issues. However, this methodology has allowed us to gain 
insight into individuals’ perspectives and experiences 
[24] in a relatively large sample of HCPs across England 
and Wales, reaching 44% of paediatric diabetes units.

Conclusions and recommendations
Our findings suggest that HCPs feel that they need more 
specific training and support to enable them to give advice 
to children and adolescents. Findings from this study sug-
gest that developing a HCP focused educational rources 
to help increase knowledge and understanding around 
physical activity and T1DM would be a useful approach to 
help HCPs to provide improved support for children and 
adolescents with T1DM. Future research should develop 
a more indeph understanding of the educational needs of 
HCPs as well as how best to provide this support in terms 
of content, format and implementation considerations 
such as time to undertake any training. Additionally find-
ings suggest the potential impact of developing patient 
friendly resources to help in their support as well as 
incentivisation, for example, by including physical activity 
support as part of the paeadiatric best practive tarif.

Supplementary Information
The online version contains supplementary material available at https://​doi.​
org/​10.​1186/​s12887-​023-​03940-3.

Additional file 1: Table S1. HCPs views and attitudes towards supporting 
physical activity in clinics. N=114. Split my role. Table S2. HCPs views on 
Factors affecting physical activity support in clinic, split by role.

Acknowledgements
Our sincere thanks to all participants who took part in this study and to the 
National Children and Young Peoples Diabetes Network regional lead for help-
ing to share the survey with HCPs. Elements of this paper were presented at the 
American Diabetes Association scientific conference, 2021. Thanks also to Profes-
sor stuart logan for his insight and guidance whilst setting up this project.

Authors’ contributions
E.C and E.W wrote the protocol and survey, collected and analysed the data, 
and wrote the manuscript. P.N., R.D., A.B., C.M., R.C., and R.A., wrote the protocol 
and survey and reviewed and edited the manuscript. E.C was the principal 
investigator, had full access to all data in the study, and takes responsibility for 
the integrity of the data and the accuracy of the data analysis. The author(s) 
read and approved the final manuscript.

Funding
The lead authors time was supported by the National Institute for Health 
Research (NIHR) Applied Research Collaboration (ARC) South West Peninsula 
and subsequently a postdoctoral fellowship from the NIHR School for Primary 
Care Research. The views expressed are those of the authors and not necessar-
ily those of the NHS, the NIHR or the Department of Health and Social Care.

Availability of data and materials
The datasets generated and/or analysed during the current study are not 
publicly available but are available from the corresponding author on reason-
able request.

Declarations

Ethics approval and consent to participate
The study was conducted according to the ethical guidelines of the Declaration of 
Helsink. The study approval was obtained from the University of Exeter Research 
Ethics Committee prior to recruitment and distribution of the survey (No. Aug19/
B/209Δ1).. Before completing the survey, HCPs were provided with an information 
sheet and Informed consent was obtained from all the participants.

Consent for publication
Not applicable.

Competing interests
All the authors declare that they have no competing interest,financial or 
otherwise.

Author details
1 University of Exeter Medical School, Exeter EX1 2JP, UK. 2 Department of Pae-
diatrics, Royal Devon University Healthcare NHS Foundation Trust, Exeter EX2 
5DW, UK. 3 Department of Diabetes, University Hospitals Birmingham NHS 
Foundation Trust, Birmingham, UK. 4 Institute of Immunology and Immuno-
therapy, University of Birmingham, Birmingham, UK. 5 Department of Endocri-
nology and Diabetes, Birmingham Children’s Hospital, Birmingham Women’s, 
and Children’s NHS Foundation Trust, Birmingham, UK. 6 Children’s Health 
and Exercise Research Centre, Sport and Health Sciences, University of Exeter, 
Exeter EX1 2JP, UK. 7 Department of Diabetes, Taunton and Somerset NHS 
Foundation Trust, Taunton, UK. 

Received: 11 November 2022   Accepted: 2 March 2023

https://doi.org/10.1186/s12887-023-03940-3
https://doi.org/10.1186/s12887-023-03940-3


Page 10 of 10Cockcroft et al. BMC Pediatrics          (2023) 23:131 

•
 
fast, convenient online submission

 •
  

thorough peer review by experienced researchers in your field

• 
 
rapid publication on acceptance

• 
 
support for research data, including large and complex data types

•
  

gold Open Access which fosters wider collaboration and increased citations 

 
maximum visibility for your research: over 100M website views per year •

  At BMC, research is always in progress.

Learn more biomedcentral.com/submissions

Ready to submit your researchReady to submit your research  ?  Choose BMC and benefit from: ?  Choose BMC and benefit from: 

References
	1.	 Jin MW, An Q, Wang L. Chronic conditions in adolescents (Review). Exp 

Ther Med. 2017;14(1):478–82.
	2.	 DiMeglio LA, Acerini CL, Codner E, Craig ME, Hofer SE, Pillay K, et al. ISPAD 

Clinical Practice Consensus Guidelines 2018: Glycemic control targets 
and glucose monitoring for children, adolescents, and young adults with 
diabetes. Pediatr Diabetes. 2018;19:105–14.

	3.	 Reddigan JI, Riddell MC, Kuk JL. The joint association of physical activity 
and glycaemic control in predicting cardiovascular death and all-cause 
mortality in the US population. Diabetologia. 2012;55(3):632–5.

	4.	 Aljawarneh YMPMCBRN, Wardell DWPRNW-BC, Wood GLPRNF, Rozmus 
CLPRN. A systematic review of physical activity and exercise on physi-
ological and biochemical outcomes in children and adolescents with 
type 1 diabetes. J Nurs Sch. 2019;51(3):337–45.

	5.	 Janssen I, LeBlanc AG. Systematic review of the health benefits of physical 
activity and fitness in school-aged children and youth. Int J Behav Nutr 
Phys Act. 2010;7(1):40.

	6.	 Czenczek-Lewandowska E, Leszczak J, Baran J, Weres A, Wyszyńska J, Lewan-
dowski B, et al. Levels of physical activity in children and adolescents with 
type 1 diabetes in relation to the healthy comparators and to the method of 
insulin therapy used. Int J Environ Res Public Health. 2019;16(18):3498.

	7.	 Valerio G, Spagnuolo MI, Lombardi F, Spadaro R, Siano M, Franzese A. 
Physical activity and sports participation in children and adolescents with 
type 1 diabetes mellitus. Nutr Metab Cardiovasc Dis. 2007;17(5):376–82.

	8.	 Dash K, Goyder EC, Quirk H. A qualitative synthesis of the perceived 
factors that affect participation in physical activity among children and 
adolescents with type 1 diabetes. Diabet Med. 2020;37(6):934–44.

	9.	 Adolfsson P, Riddell MC, Taplin CE, Davis EA, Fournier PA, Annan F, et al. 
ISPAD clinical practice consensus guidelines 2018: exercise in children and 
adolescents with diabetes. Pediatr Diabetes. 2018;19(Suppl 27):205–26.

	10.	 Michie S, van Stralen MM, West R. The behaviour change wheel: A new 
method for characterising and designing behaviour change interven-
tions. Implement Sci. 2011;6(1):42.

	11.	 Braun V, Clarke V. Using thematic analysis in psychology. Qual Res Psychol. 
2006;3(2):77–101.

	12.	 MacMillan F, Kirk A, Mutrie N, Moola F, Robertson K. Building physical 
activity and sedentary behavior support into care for youth with type 1 
diabetes: patient, parent and diabetes professional perceptions. Pediatr 
Diabetes. 2016;17(2):140–52.

	13.	 MacMillan F, Kirk A, Mutrie N, Moola F, Robertson K. Supporting partici-
pation in physical education at school in youth with type 1 diabetes: 
Perceptions of teachers, youth with type 1 diabetes, parents and diabetes 
professionals. Eur Phys Educ Rev. 2015;21(1):3–30.

	14.	 Ryninks K, Sutton E, Thomas E, Jago R, Shield JPH, Burren CP. Attitudes to 
exercise and diabetes in young people with type 1 diabetes mellitus: a 
qualitative analysis. Plos One. 2015;10(10):e0137562.

	15.	 Sparapani VdC, Jacob E, Nascimento LC. What is it like to be a child with 
type 1 diabetes mellitus? Pediatr Nurs. 2015;41(1):17–22.

	16.	 Blake H, da Silva L, Glazebrook C. " They don’t see it as priority if the kid’s 
not sporty": parents’ perceptions of clinic communication around physi-
cal activity to children with type 1 diabetes and their families. Adv Pediatr 
Res. 2018;5(22)1–14.

	17.	 Quirk H, Blake H, Dee B, Glazebrook C. “You can’t just jump on a bike and 
go”: a qualitative study exploring parents’ perceptions of physical activity 
in children with type 1 diabetes. BMC Pediatr. 2014;14:313.

	18.	 Wennick A, Lundqvist A, Hallstrom I. Everyday experience of families three 
years after diagnosis of type 1 diabetes in children: a research paper. J 
Pediatr Nurs. 2009;24(3):222–30.

	19	 Quirk H, Blake H, Dee B, Glazebrook C. “Having diabetes shouldn’t stop 
them”: healthcare professionals’ perceptions of physical activity in chil-
dren with Type 1 diabetes. BMC Pediatr. 2015;15:68.

	20.	 Tully C, Aronow L, Mackey E, Streisand R. Physical activity in youth with 
type 1 diabetes: a review. Curr Diab Rep. 2016;16(9):85.

	21.	 Ilkowitz JR, Wu F, Chen Y, Gallagher MP. Perspectives on the role of 
exercise in the treatment of pediatric type 1 diabetes. Pediatr Diabetes. 
2020;21(3):466–72.

	22.	 Wilkie L, Mitchell F, Robertson K, Kirk A. Motivations for physical activity 
in youth with type 1 diabetes participating in the ActivPals project: a 
qualitative study. Pract Diabetes. 2017;34(5):151–5.

	23.	 Riddell MC, Gallen IW, Smart CE, Taplin CE, Adolfsson P, Lumb AN, et al. 
Exercise management in type 1 diabetes: a consensus statement. Lancet 
Diabetes Endocrinol. 2017;5(5):377–90.

	24.	 Alderman AK, Salem B. Survey research. Plast Reconstr Surg. 
2010;126(4):1381–9.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.


	Factors affecting the support for physical activity in children and adolescents with type 1 diabetes mellitus: a national survey of health care professionals’ perceptions
	Abstract 
	Background 
	Methods 
	Results 
	Conclusion 

	Introduction
	Methods
	Sample
	Data analysis

	Results
	Sample characteristics
	HCP’s attitude towards supporting physical activity
	Factors affecting physical activity support in clinic
	Barriers and enablers of supporting physical activity
	HCP barriersenablers to supporting physical activity
	Psychological capability
	Physical opportunity
	Social opportunity
	Reflective motivation

	Synthese of findings – interventions suggestions

	Discussion
	Conclusions and recommendations
	Anchor 24
	Acknowledgements
	References


