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RESEARCH ARTICLE Open Access

“Having diabetes shouldn’t stop them”:
healthcare professionals’ perceptions of
physical activity in children with Type 1
diabetes
Helen Quirk1, Holly Blake2*, Beatrice Dee3 and Cris Glazebrook4

Abstract

Background: Healthcare professionals (HCP) working with children who have Type 1 Diabetes Mellitus (T1DM) have

an important role in advising about and supporting the control of blood glucose level in relation to physical activity.

Regular physical activity has known benefits for children with T1DM, but children with chronic conditions may face

barriers to participation. The perceptions of HCPs were explored in an effort to understand what influences physical

activity in children with T1DM and to inform the practice of those working with children who have T1DM.

Methods: Semi-structured interviews with 11 HCPs involved in the care of children with T1DM in the UK were

conducted. Interviews were recorded, transcribed verbatim and data were analysed using thematic analysis.

Results: The factors perceived to influence participation in physical activity are presented as five major themes and

eleven sub-themes. Themes included the positive influence of social support, the child’s motivation to be active, the

potential for formal organisations such as school and diabetes clinic to support physical activity, the challenges faced

by those who have T1DM and the perceived barriers to HCPs fulfilling their role of promoting physical activity.

Conclusions: Healthcare professionals recognised their role in helping children with T1DM and their parents to

incorporate physical activity into diabetes management and everyday life, but perceived barriers to the successful

fulfilment of this role. The findings highlight the potential for clinical and non-clinical supportive systems to be

sensitive to these challenges and facilitate children’s regular participation in physical activity.

Keywords: Type 1 diabetes mellitus, Qualitative research, Child, Motor activity, Health personnel

Background

Regular physical activity for children and young people

with Type 1 Diabetes Mellitus (T1DM) has been associ-

ated with improvements in glycaemic control, lipid pro-

file and body composition [1]. Despite its potential to

delay the onset of cardiovascular disease [2, 3], figures

suggest that, in common with the general child popula-

tion, children with T1DM are not meeting the recom-

mended 60 minutes of moderate-to-vigorous physical

activity per day [4–6]. Healthcare professionals (HCPs)

potentially have an important role in encouraging children

with T1DM to engage in regular physical activity. How-

ever, little is known about how HCPs view this role and

factors influencing physical activity in this population.

Fear of hypoglycaemia has been identified as a barrier to

physical activity in adults with T1DM [7], children with

T1DM [8] and their parents [8–10]. Provision of support

and guidance from HCPs is important for managing the risk

of hypoglycaemia and alleviating associated worries [8],

warranting the need to explore HCPs’ perceptions of the

factors influencing physical activity in this population.

Theoretical models provide a framework for under-

standing these influential factors [11]. Bandura’s Social

Cognitive Theory (SCT) suggests that the environment

and the individual affect one another in a process of re-

ciprocal determinism to bring about any given behaviour
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[12]. At the heart of SCT, self-efficacy refers to the belief

in one’s ability to accomplish specific behaviours [12].

Although HCPs may not be able to alter the physical en-

vironment, they can be sensitive to the social influences

involved in helping or hindering children’s participation

in regular physical activity.

Furthermore parents of children with T1DM identify

diabetes HCPs as an important influence on children’s

physical activity. MacMillan and colleagues [6, 13] ex-

plored the perceptions of diabetes professionals together

with teachers, youth with T1DM and their parents in

Scotland to inform guidelines on how to improve physical

activity support for young people with T1DM through

diabetes care and the school setting. However, previous re-

search has not distinguished HCPs’ beliefs from the views

of other stakeholders, nor has there been an in-depth ex-

ploration of HCPs’ perceptions of the factors influencing

the physical activity levels of children who have T1DM.

Therefore, the purpose of this study was to understand

HCPs’ perceptions of their role in relation to supporting

physical activity for children with T1DM and their under-

standing of factors influencing levels of physical activity

for children with T1DM in an effort to inform those work-

ing with children who have T1DM.

Methods

Data were collected by semi-structured interview with

HCPs involved in the care of children with T1DM. This

study was informed by interrelated concepts of interpreti-

vism and reflexivity, balanced with pragmatism and trans-

parency. This was achieved by seeking to understand the

perceptions of HCPs whilst demonstrating practical impli-

cations for those working with children who have T1DM.

The research was reviewed and approved by the University

of Nottingham Medical School Ethics Committee in Janu-

ary 2013 (Reference No: B10012013 SNMP).

Participants were recruited between February 2013 and

March 2014 using a purposeful sampling approach with

snowball techniques [14], whereby participants suggested

colleagues who might be eligible. A recruitment poster

was distributed amongst paediatric diabetes clinical net-

work members and delegates at a professional diabetes

conference. The poster contained a web link to a survey

site [15] where potential participants could read about

the study and provide their contact details confidentially.

Those who provided their contact details were contacted

by the lead researcher and eligible HCPs were provided

with the study information sheet and a consent form.

The number of HCPs recruited to this study was based

on the number needed to achieve theoretical data satur-

ation [16]. With each interview, the researcher judged

whether any new data were emerging that would satisfy

the purpose of the research. Nineteen HCPs expressed

an interest in being interviewed and no new data

emerged during the tenth and eleventh interviews, at

which point recruitment ceased.

The eleven participants were recruited from eight dif-

ferent paediatric diabetes centres across the UK, four

participants were recruited from the same centre, but

held different roles (Dietician, Clinical Lead Dietician,

Consultant and Specialist Nurse). The sample consisted

of four Consultants, six Dieticians and one Specialist

Nurse with an average 7.2 years of experience working

in paediatric T1DM (mean = 7.2 years, range = 1 –

17 years) among them. Interview length ranged from 18

to 85 minutes and the mean duration was 40 minutes.

Interviews were arranged for a mutually convenient

time and location; telephone interviews were offered if a

face-to-face interview was not feasible. Two interviews

were conducted face-to-face at the local institution, nine

were conducted by telephone. The interviewer received

consent from the participant in writing (if interviewed in

person) or verbally (if interviewed via telephone) prior

to the interview. Both interviewers were aged between

20 and 25 years, were female, and were trained in quali-

tative methods and interview techniques. HQ was a PhD

researcher with a background in Sport and Exercise

Psychology and BD was a medical student. With the

participant’s consent, interviews were recorded using an

Olympus Dictaphone. All interviewees were asked to

speak freely and were assured that the interviews

remained confidential.

The interviewers aimed to create a free-flowing discus-

sion directed by the interviewee. An interview guide sought

to explore HCPs’ perceptions of physical activity for chil-

dren who have T1DM with open questions such as: How

do you think children with T1DM feel about taking part in

physical activities?; How do you think having T1DM

influences participation in physical activity? What could be

done to help children with T1DM be more active?.

Interviews were transcribed verbatim into Microsoft

Word (Microsoft, Redmond, WA, USA), which facili-

tated early familiarisation with the data. Transcript ana-

lysis was an iterative process using thematic analysis

[17]. This involved identifying codes, patterns (themes)

and common threads across all transcripts. Codes were

meaningful groups of data that captured the essence of

the data. NVivo version 10 [18] was used to facilitate the

organisation of codes and themes, and has been used

previously in similar research [19].

Codes were derived primarily from the data (inductive)

but could also be theory-derived (deductive) [17]. Codes

arose through a deductive approach when the theoretical

understanding found in the literature review allowed the

researcher to be sensitive to certain topics that may

arise in the data [16]. Examples of a priori codes were

‘occurrence of hypoglycaemia’, ‘children’s concerns about

hypoglycaemia’ and ‘parental fear of hypoglycaemia’, as
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previous research has suggested that hypoglycaemia

could be a potential barrier to physical activity. Induct-

ive codes emerged from data and thus not anticipated

in advance of data analysis. Data analysis began with an

inductive approach. Deductive codes relating to specific

areas of interest were then looked for in the data, but

analysis was iterative rather than a rigid linear process.

Several approaches were used throughout the study

to ensure methodological trustworthiness [20]. The

researchers showed sensitivity, commitment and rigour

(to theory, participants and data), transparency (e.g. be-

ing explicit with research decisions) and sought findings

that would have practical implications. This was in

addition to utilising a rigorous approach to establish the

consistency and replicability of the themes [21]. A code-

book was developed which included a brief background to

the study, a label for each theme, a theme and sub-theme

description and example extracts that did and did not

illustrate each theme [21]. Quotes belonging to each theme

were given to a second coder to code blind using the code-

book. Boyatzis recommends that percentage agreement be-

tween two coders above 70 % demonstrates acceptable

reliability [21]. The agreement was 89.5 %, indicating that

the themes were consistent and reliable to a recommended

standard [21].

Through reflective practice, the researcher was careful

to acknowledge personal biases, values and judgements

explicitly in a diary prior to and during the research

process [17]. During data collection, the researcher made

notes about the interview, including insights about the

interview, participant and emerging points of interest. In

the early stages of data analysis, the researcher noted

impressions, ideas and initial interpretations of the data.

This aided the generation of themes and served as a

means for documenting the rationale for any changes or

reassignment of codes and themes.

Results

The purpose of this study was to explore HCPs’ percep-

tions of what influences physical activity for children

with T1DM in an effort to inform those working with

children who have T1DM. Factors believed to influence

participation are presented as five major themes and

eleven corresponding sub-themes. Verbatim quotes are

provided to demonstrate themes, labelled with the par-

ticipant’s professional role.

Theme 1 Social support is a positive influence on

children’s participation in physical activity

Social support was the most commonly identified influ-

ence on children’s physical activity, with parents and

peers being perceived as important sources of practical

and emotional support.

Parental responsibility and support is believed to be the key

to children’s participation in physical activity

The majority of HCPs perceived parents as a powerful

source of support for their child’s physical activity.

Parental support encompassed parents being encour-

aging and demonstrating a positive attitude toward phys-

ical activity, for example:

“I think parental responsibility, so communicating

with their children to say look, [physical activity] is

important for you, for your development, to continue

being social with your friends, obviously good for

your health. So I think that parental role is extremely

important, that supportive structure around them”

(P09, Dietician)

Parental support was believed to be emotional (e.g.,

encouragement) and/or logistical (e.g., providing trans-

port, “they would need their parents to take them to the

activity, Mum to drive them” (P02, Consultant)). Some

HCPs believed that it helped if parents were active and

others believed an active parental role model was not

necessary, for example, “I don’t think necessarily that

parents have to be really sporty to get the children to be

sporty, but they encourage them to be sporty and take

them to their hobbies and support them” (P01, Dietician).

Overall, parents were perceived as the key to children

being provided the opportunity to be active.

“I suppose parents’ lifestyle influences…whether they

have those opportunities to be active or whether their

parents want to get on with other things and leave

them to watch TV or play on the PlayStation”

(P11, Dietician).

The parents believed to be less engaged and supportive

were perceived as “likely to be the most reluctant” (P01,

Dietician) to encourage their child to be physically active

and less likely to prioritise the importance of physical

activity:

“The main problem you're likely to face is not

diabetes, it’s just, when are we [the family] going to fit

this [physical activity] into our busy lives and is it

really a priority?” (P03, Consultant).

Active friends are a positive influence on children’s physical

activity

Active friends were deemed an influential support net-

work for providing socialisation opportunities and model-

ling active behaviour. One HCP believed that participation

in physical activity depended on, “who they make friends

with and whether they are into [physical activity], if they’ve
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got friends who play football they’ll go join them and play

football after school” (P11, Dietician).

Theme 2 Characteristics of the child that enable

participation

Specific characteristics of the child were thought to

facilitate participation in physical activity. Whilst some

biological factors were cited, such as age and gender, the

most pertinent characteristic referred to the child’s

motivation.

Individual motivation to be physically active is the main

influence on children’s level of physical activity

Around half of the HCPs identified the child’s motiv-

ation to be physically active as the main influence on

children’s participation in physical activity. Some HCPs

believed that children are driven by “what they’re

interested in and what they feel they’re good at” (P08,

Dietician), implying that the motivation is intrinsic and

participation in physical activity is likely to be for enjoy-

ment and satisfaction. Others conceded that it is difficult

to know what motivates some children: “We don’t really

know what it is that drives some people into it [physical

activity] and others into couch potatoes” (P11, Dietician).

Children involved in structured activity or organised

sports were described as being the most motivated and

committed, e.g., “Taking part in competitive sport re-

quires discipline anyway so you find that the patient and

the family tend to be quite motivated and disciplined

and that reflects on their diabetes control” (P02, Consult-

ant). Being active prior to T1DM diagnosis was per-

ceived to coincide with the perceived ability of children

to overcome barriers to physical activity, e.g., “The ones

that have always been active carry on and find a way to

do that with the diabetes” (P04, Nurse). The same nurse

went on to say that these active children, “know what

they get out of the exercise already” (P04, Nurse), which

implies that experiencing some reward from previous

participation can motivate children to be active after

diagnosis.

Theme 3 Formal organisations have the potential to

support physical activity

The child’s school and healthcare team were identified

as having the potential to influence children’s participa-

tion in physical activity.

Schools are believed to have a “wonderful opportunity”

(P10, Consultant) to promote physical activity

School teachers were believed to have an important role

in the facilitation of physical activity for children with

T1DM. As a mandatory part of the school curriculum,

Physical Education (PE) was believed to be an accessible

opportunity for all children to be active “whether they

like it or not” (P09, Dietician). For teachers supervising

children with T1DM, “the priority is safety” (P09,

Dietician) and HCPs perceived that it is the role of the

diabetes team to ensure that schools are adequately

informed and prepared to supervise and support pupils

with T1DM via training and school visits.

“That has occasionally been an issue, where teachers

haven’t understood or are frightened about what

might happen and children are prevented from

participating…well often the diabetes nurses can be

quite helpful in those situations, going out to the

school and talking to teachers, finding out their

concerns and addressing those issues” (P03,

Consultant).

Healthcare professionals’ role to educate and advise

around physical activity

The majority of HCPs believed that it was their role to

educate and support children with advice and guidance

around physical activity; “to give them the skills to be

able to manage their diabetes to the best of their ability

and perform that activity” (P07, Dietician). They be-

lieved they should reassure parents that physical activity

is safe when diabetes management plans are in place

e.g., “it’s important that we have a role …we reassure

them that anything is possible as long as they’re willing

to commit to what we say” (P09, Dietician). And believed

they were in a position to normalise the experience of

hypoglycaemic episodes:

“We do tell the parents that having a couple of hypos

a week is actually a sign of good control, as long as

the child can recognise hypo symptoms…so it is

normal as long as they’re just checking blood sugars

and know how to treat them” (P01, Dietician).

Healthcare professionals described their tendency to

discuss physical activity with specific children; over-

weight children e.g., “if it’s a child who’s got a weight

problem as well then we might address it” (P02, Consult-

ant) and children who were regularly active prior to

diagnosis e.g., “We talk about exercise if they’re sporty”

(P01, Dietician). Furthermore, some HCPs identified

themselves or specific colleagues as being more inclined

or suitable to give advice around physical activity. One

HCP described their centre as being proactive in offering

exercise advice to children; “I think compared to other

centres we are probably quite proactive in advising on

exercise in diabetes” (P04, Dietician) and a colleague in

the same centre explained, “I think it’s driven more by

our personal interests as much as anything else” (P03,

Consultant).
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Professional expertise supports the child’s existing lifestyle

rather than promoting increased physical activity

The HCPs perceived that they were better placed to

support the management of existing structured activities

rather than promoting an increase in day-to-day physical

activity. The management strategies described were

individualised management plans, activity diaries and

ongoing clinic discussions:

“With most patients you can find a pattern to say

look the child tends to go a bit hypo maybe two hours

after the activity, so we need to make sure that we

give them a good carbohydrate meal, we cut down the

insulin or work out a strategy that works” (P02,

Consultant).

A minority of HCPs did promote lifestyle physical ac-

tivity, describing how they encourage day-to-day activ-

ities such as walking to school and playing outside. One

dietician perceived it easier to discuss physical activity

with children who already had an interest being active,

because then the HCP’s role was “to support [the child’s]

chosen lifestyle, but it’s very different to actively promot-

ing physical activity in a group of people that you know

will have problems” (P11, Dietician). Another dietician

acknowledged; “people forget about anything that may

just be sort of everyday activities…, walking to school say,

and we concentrate a lot more on what we call ‘exercise’”

(P07, Dietician).

Theme 4 Type 1 Diabetes presents specific challenges to

physical activity

There was consensus among HCPs that T1DM “shouldn’t

really interfere” (P01, Dietician) with day-to-day physical

activities, but that structured, prolonged exercise and

competitive sport participation need a diabetes manage-

ment plan in place to ensure that participation is safe and

performance is optimal. The current level of activity in

children with T1DM was believed to be similar to their

peers without diabetes. Nevertheless, HCPs recognised

that diabetes presents unique challenges to children with

T1DM engaging in active lifestyles.

Problems maintaining stable blood glucose control

Blood glucose control was perceived as a challenge for

children with T1DM and their parents due to the extra

demands of monitoring and managing fluctuating blood

glucose levels around times of physical activity. The

majority of HCPs perceived one of the main challenges

to be the frequent testing of blood glucose level, which

they sympathised as being “difficult” (P07, Dietician),

“boring” (P04, Dietician), “interfering” (P01, Dietician)

and “a lot of effort” (P01, Dietician). One HCP acknowl-

edged that, “I think our expectations of testing so

frequently during physical activity are very difficult for

people to keep up” (P07, Dietician). Swimming and

spontaneous activities were specific situations perceived

to be problematic for maintaining a stable blood glucose

level. Spontaneous activities are sporadic and typically

unplanned, making it difficult for families or HCPs to

pre-empt changes in blood glucose level:

“You’ve got a child…who suddenly decides to go out

and bounce on the trampoline for half an hour and

then their blood sugars go low and then it’s the

parents that worry about sudden unpredicted exercise

because that can make their sugars drop quickly”

(P03, Consultant).

Parental concern regarding hypoglycaemia limits children’s

physical activity

Every HCP interviewed accepted the negative impact

that hypoglycaemia had on participation in physical ac-

tivity for children with T1DM and agreed that the main

challenge was the worry of hypoglycaemia, rather than

its actual occurrence. Parental concern and worry about

hypoglycaemia was the most commonly cited barrier to

physical activity. One Consultant referred to parental

worry as a normal response and “part and parcel” of

being a parent of a child with T1DM, rather than a “patho-

logical worrying state” (P02, Consultant). However, the

same Consultant acknowledged; “that [parental concerns

about hypoglycaemia] will definitely limit the child’s partici-

pation” (P02, Consultant). Nocturnal hypoglycaemia was

identified as a specific cause of worry for parents:

“When they do become a bit sporty, they do struggle,

especially with getting hypos, their blood sugars drop

at some point in the evening after the activity and

parents worry a lot about hypos in the evening or at

night and that can be something that deters them

from doing activities” (P02, Consultant).

A small number of HCPs perceived the child’s con-

cerns about hypoglycaemia to be a potential barrier to

physical activity; “maybe it is that some of them are less

confident because of the fear of hypos” (P01, Dietician),

but the general consensus was that “it’s the parents that

worry a lot more than the children” (P08, Dietician).

Some HCPs offered hypotheses for the cause of paren-

tal concerns about hypoglycaemia; parental worries due

to a historical emphasis on the risk of exercise-induced

hypoglycaemia, negative past experiences of hypoglycaemia,

being newly diagnosed or parents worrying instead of the

child; “the younger kids, they probably just don’t have the

awareness to worry about it [hypoglycaemia], so their par-

ents worry on their behalf“(P02, Consultant). No consistent

reason was offered, but there was some agreement that
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most concerns are likely to follow an episode of

hypoglycaemia, with the consequences for children be-

ing embarrassment or losing confidence and for parents

having the lasting memory of the episode; “[parents]

have got the real scary situation in their head” (P04,

Specialist Nurse) and “haunted them a long time later”

(P05, Dietician).

Four HCPs indicated that parents might avoid

hypoglycaemia during or after physical activity by keep-

ing blood glucose higher than is recommended, termed

‘maladaptive hypoglycaemia avoidance behaviour’. Amongst

these HCPs, there was consensus that it was the role of the

HCP to promote adequate levels of blood glucose rather

than high levels:

“Often parents like to have their children have

relatively high blood glucose levels and we try to

listen to those concerns and empathise with them,

but at the same time, we try to have them, rather

than highs, we try to promote adequate levels”

(P09, Dietician).

Concerns about diabetes being used as an excuse not to be

active

Five HCPs believed that the extra effort required when a

child with T1DM participates in physical activity could

be used as an excuse not to participate, particularly by

children who do not have a keen interest in being active;

“Sometimes the diabetes can be used as a nice convenient

excuse but you usually find out that these were children

who never did anything beforehand” (P03, Consultant).

Theme 5 Perceived barriers to healthcare professionals

fulfilling their role to promote physical activity

The majority of HCPs could readily identify barriers to

the successful promotion of physical activity in children

with T1DM.

Healthcare professionals perceive difficulty implementing

physical activity guidelines

Healthcare professionals confided that physical activity

was not always a priority for discussion during clinic ap-

pointments, where time was prioritised to other aspects

of diabetes care. The reasons suggested for not prioritis-

ing physical activity included; “there’s quite a bit to it”

(P10, Consultant), and “you only get a small amount of

time” (P09, Dietician). Healthcare professionals found it

difficult to translate physical activity information into a

comprehensible format e.g., “difficult trying to translate

that information into a digestible form for children”

(P11, Dietician). Two HCPs suggested that the limited

time available during routine clinic appointments meant

that details around physical activity promotion and man-

agement were often omitted. Also, it was acknowledged

that the effective implementation of guidelines was

dependent on there being commitment from the child

and family:

“If people are really going to manage their diabetes

well during exercise that takes a lot of commitment in

terms of what we may ask people to do. We might ask

them to take blood glucose before and then every 20-

30 minutes during activity and every hour afterwards”

(P07, Dietician).

Healthcare professionals acknowledge the need for further

training and resources

Healthcare professionals believed that standardised guide-

lines for physical activity participation would be beneficial

to educate children with T1DM and their families, how-

ever conceded that “there's not an off-the-peg solution to

anything” (P11, Dietician). Instead, because advice needs

to be tailored to the individual child, its effectiveness de-

pends on the ability of parents to understand how blood

glucose levels respond to physical activity; “It can be quite

individual for the patient and that can be quite over-

whelming” (P07, Dietician).

There was general agreement that resources or refer-

rals were available for children participating in struc-

tured or high level exercise and sport, however a gap

was perceived in the availability of resources to promote

and manage everyday lifestyle physical activities.

“It would be useful to get better resources…a nice

hand-out that we could actually give out UK-wide

would help families get the right support and educa-

tion they need and make sure all centres are giving

the same advice” (P05, Dietician).

Another HCP suggested that a curriculum or resource

aimed at school teachers would be useful, especially PE

teachers, who are “ideally placed to understand” (P10,

Consultant) exercise:

“It might be useful to have a bit of a curriculum that

is clear, directed at teachers for example, with a bit

more for those that do sporting activities…they will be

the ones to have a child go hypo if that’s not properly

planned or monitored” (P10, Consultant).

Two HCPs described initiatives that had been devel-

oped in their respective centres to address this need for

resources and facilitate the discussion and management

of physical activity; i) an algorithm (not yet evaluated)

giving instructions to children depending on their blood

glucose level prior to physical activity and ii) an educa-

tion programme for adolescents making the transition

from paediatric to adult care [22].

Quirk et al. BMC Pediatrics  (2015) 15:68 Page 6 of 10



A small number of HCPs lacked confidence in their

ability to implement physical activity guidelines and

questioned the effectiveness of the guidelines they were

implementing: “I’m not quite sure how effective that edu-

cation is” (P10, Consultant). Some suggested that further

training might facilitate the promotion and management

of physical activity in the clinic setting; “I don’t always

feel I know all I need to know about it…and so I think

educating health professionals is a starting point” (P07,

Dietician), and; “I don’t feel adequately informed, prob-

ably because I haven’t studied [physical] activity” (P11,

Dietician). One dietician described a self-initiated solu-

tion to this lack of mainstream physical activity training

was to attend physical activity conferences:

“We don’t get enough training as a dietician you don’t

get any training in Type 1 Diabetes particularly until

you start doing it let alone on sports and exercise. So

the way I’ve been trained is because I’ve gone to

conferences on specific days and I’ve gone out my way

to do that; it’s not an essential part of the training”

(P05, Dietician).

Discussion

Interviews indicated that HCPs involved in the care of

children with T1DM perceived they had an important

role in providing physical activity advice and support to

children with T1DM and their parents. There was agree-

ment that diabetes should not be a barrier to children

participating in any physical activity, exercise and sport.

Yet challenges were identified that were perceived to

make regular participation problematic for some chil-

dren with T1DM. Themes demonstrated perceived facili-

tators and barriers that are shared with the general

population of young people, including the positive influ-

ence of social support, the child’s motivation to be active

and the potential for formal organisations such as school

to promote and support active lifestyles. Themes alluded

to the specific role of the diabetes team and teachers to

support physical activity among children with T1DM,

the challenges faced by children with T1DM and their

parents, and the perceived barriers to HCPs fulfilling

their role of promoting physical activity.

The findings demonstrate how HCPs perceived paren-

tal support to be an important influence on children’s

physical activity participation. Of particular importance

was parents’ emotional and logistical support. Parental

factors, family life and the home environment have been

shown to influence a child’s physical activity behaviour

[23] and specifically the positive influence of parents’

emotional [24] and logistical [25] support. Parents are

often responsible for the day-to-day management of

blood glucose control in children with T1DM, which

suggests that they may have a unique influence on their

child’s physical activity behaviour. Previous research [13,

26] has identified the important role of parents in the

physical activity participation of children with T1DM.

We have shown that HCPs perceive parents to be one of

the main sources of social support for children with

T1DM engaging in regular physical activity. This sug-

gests that parents should be targeted as influential agents

in any attempt to promote physical activity in children

with T1DM. Similarly, HCPs identified children’s friends

as important for promoting participation in physical ac-

tivity, particularly their active friends. Previous research

suggested that peer support could be an important

component of physical activity interventions for children

with T1DM [13]. Bandura’s SCT [12] proposed that indi-

viduals learn behaviours by observing and imitating

others through vicarious experience and the current find-

ings imply that active friends could serve as important

role models to children and could be targeted in attempts

to promote physical activity in children with T1DM.

We found that children’s individual preference for

physical activity was perceived to be an important

influence on their uptake and maintenance of physical

activity. In particular, HCPs observed how children’s

enjoyment of physical activity was related to their history

of physical activity participation and accomplishment.

This suggests that children might be intrinsically moti-

vated to engage in physical activity. Previous research

identified intrinsic motivation [27] and enjoyment [28]

as positively associated with children’s participation in

physical activity. Mastery experiences, which involve

some previous successful accomplishment, are proposed

to be an antecedent of self-efficacy [12]. Self-efficacy

could be a powerful drive influencing children’s motiv-

ation and has been identified as a psychological deter-

minant of children’s physical activity participation [29].

These findings suggest that attempts should be made to

uncover what motivates children with T1DM to be

physically active and to foster children’s self-efficacy

for physical activity through fun and enjoyable ways to

keep active.

Schools were perceived to have a valuable opportunity

to enable and promote physical activity among children

with T1DM, but this was dependent on teachers being

trained and prepared to supervise children’s physical ac-

tivity. Previous research highlighted that teachers, youth

with T1DM, their parents and diabetes professionals

valued the importance of teachers’ T1DM knowledge

and training for encouraging children with T1DM to be

physically active in school [6]. Parents, in particular, have

expressed the importance of competent and supportive

school teachers [10]. The HCPs believed that it was the

role of the diabetes team to ensure that training and

safety precautions are in place at school to facilitate

physical activity and sport engagement in children with
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T1DM. However, this would not only rely on healthcare

teams having the capacity to deliver intensive training to

school teachers but whether they feel confident in doing

so. It is arguable as to whether there is a need for specific

training on the management of long-term conditions

such as diabetes as part of teacher training. In addition,

whilst PE in schools was valued by HCPs for its wide-

spread accessibility, it must be acknowledged that classes

may occur infrequently and children may be relatively

inactive during the class. This raises the issue as to

whether schools can do more to promote physical activ-

ity throughout the course of the day [30]. The notion of

school teachers promoting physical activity in children

with T1DM is consistent with MacMillan et al. (2014),

who provide guidance on what teachers can do to

support children with T1DM being active in school [6].

Healthcare professionals perceived themselves and

their colleagues involved in the care of children with

T1DM to be an important source of support for children

with T1DM engaging in physical activity. They described

their role in facilitating the management of children’s

existing activities and sport participation rather than ac-

tively promoting physical activity in children’s daily lives

(e.g., walking to school). Our findings suggest that HCPs

recognised that their role was to reassure children and

parents about physical activity, but admitted that their

influence might be limited to those who were ‘sporty’ or

had an existing interest in physical activity. Paradoxic-

ally, the children who would benefit the most from in-

creased physical activity were perceived as the most

difficult for HCPs to engage in conversation around

physical activity. This goes some way to explain previous

research findings that health professionals do not per-

ceive themselves to be influential in the physical activity

participation of children with T1DM [13]. Health profes-

sionals and policy makers may need to think beyond

traditional sports and activities and consider the promo-

tion of active lifestyles among children, especially those

who may not have been active prior to their diagnosis.

The HCPs appreciated that the demands of managing

blood glucose levels could be a deterrent to physical ac-

tivity, especially in those children who lacked interest in

or motivation for physical activity. Children typically en-

gage in spontaneous, intermittent bouts of activity and

this was perceived to be challenging because the fluctu-

ation in blood glucose level cannot be anticipated or off-

set with pre-planned insulin or dietary adjustments.

Parental fear of hypoglycaemia was a commonly cited

barrier to physical activity perceived by HCPs, but was

not considered a maladaptive worrying state. Given the

potential danger of low blood glucose levels, some de-

gree of fear around hypoglycaemia is considered appro-

priate and adaptive [31]. Health professionals involved in

the care of children with T1DM should seek to uncover

concerns and give children and parents the skills and

confidence to manage hypoglycaemia during and after

physical activity.

The HCPs in this study believed they had a role in

the promotion and management of physical activity,

but identified aspects of their work conditions that

made it difficult to fulfil this role. Some HCPs lacked

confidence in either their own physical activity know-

ledge or the information available to them, which sug-

gests they might be inadequately trained to deliver the

guidance. They also perceived difficulty in implement-

ing physical activity guidelines, and identified barriers

to doing so, such as time constraints, translating the

advice into a digestible format and feeling inadequately

equipped to deliver the advice. The barriers identified

by the HCPs were consistent with those identified by

medical professionals in other health domains, includ-

ing; time constraints [32], their own interests and

health behaviours [33], lack of standard protocols and

lack of financial incentive [33, 34]. This consistency

suggests that our findings may have implications for

the promotion of physical activity across the popula-

tion. Healthcare systems are natural settings for the

promotion of physical activity as they often involve re-

peated contact between HCPs and patients [35]. We do

not understand whether advice to engage in physical

activity given by HCPs is effective in changing chil-

dren’s behaviour. It would not be unreasonable to infer

from our findings that HCPs might benefit from train-

ing opportunities to foster competence in the imple-

mentation of guidelines, promotion and management

of physical activity. Diabetes teams might benefit from

having a staff member who is specifically trained in

physical activity advice and guidance and who has the

confidence to champion physical activity promotion

within the clinic. The effectiveness of this approach

could be explored in future research.

The high consistency of themes supports the credibil-

ity of the findings and ongoing reflective practice en-

hances the methodological rigour. However, the findings

should be considered in light of the following methodo-

logical issues. The HCPs were self-selected and therefore

the study may have reached those with a personal

interest in physical activity. Self-selection, together with

snowball techniques meant that the HCPs in this study

may have held different perceptions to those HCPs who

were not interested or able to talk about physical activity

for children with T1DM. However, a range of opinions

about physical activity seemed to be captured. Also, the

combination of telephone and face-to-face interviews

meant there was methodological disparity which may

have elicited different responses. However, telephone

interviews allowed for a more diversity in participant

type and geographical location.
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Conclusions

The findings raise awareness of the difficulties faced by

children with T1DM in relation to physical activity, and

highlight the potential for clinical and non-clinical

supportive systems to be sensitive to these challenges

and facilitate children’s regular participation.

Endnotes
1The phrase “children and young people” has been re-

ferred to as “children” throughout.

Abbreviations

T1DM: Type 1 diabetes mellitus; HCP(s): Healthcare professional(s); SCT: Social

cognitive theory; PE: Physical education.

Competing interests

The authors declare that they have no competing interests.

Authors’ contributions

HQ conducted the study, collected and analysed the data, and drafted the

paper. BD conducted four interviews. CG and HB were involved in the

design of the study and contributed to the drafting of the paper. All authors

contributed to the study design, drafting, reviewing and approving the

article.

Acknowledgements

This study was conducted as part of a PhD for HQ funded by a DTA

studentship from the University of Nottingham (School of Health Sciences

and Division of Psychiatry and Applied Psychology NIHR CLAHRC). A special

thanks to the healthcare professionals interviewed in this study.

Author details
1University of Nottingham, School of Health Sciences, Institute of Mental

Health, Jubilee Campus, Triumph Road, Nottingham NG7 2TU, UK. 2University

of Nottingham, School of Health Sciences, A Floor, South Block Link, Queen’s

Medical Centre, Nottingham NG7 2HA, UK. 3University of Nottingham,

Medical School, Queen’s Medical Centre, Nottingham NG7 2UH, UK.
4University of Nottingham, Division of Psychiatry and Applied Psychology,

Institute of Mental Health, Jubilee Campus, Triumph Road, Nottingham NG7

2TU, UK.

Received: 19 December 2014 Accepted: 8 June 2015

References

1. Quirk H, Blake H, Tennyson R, Randell T, Glazebrook C. Physical activity

interventions in children and young people with Type 1 diabetes mellitus:

a systematic review with meta-analysis. Diabet Med. 2014;31(10):1163–73.

2. Herbst A, Bachran R, Kapellen T, Holl RW. Effects of regular physical activity

on control of glycemia in pediatric patients with type 1 diabetes mellitus.

Arch Pediatr Adolesc Med. 2006;160(6):573.

3. Trigona B, Aggoun Y, Maggio A, Martin XE, Marchand LM, Beghetti M, et al.

Preclinical noninvasive markers of atherosclerosis in children and

adolescents with type 1 diabetes are influenced by physical activity.

The Journal of Pediatrics. 2010;157(4):533–9.

4. Faulkner MS, Michaliszyn SF, Hepworth JT. A personalized approach to

exercise promotion in adolescents with type 1 diabetes. Pediatr Diabetes.

2010;11(3):166–74. doi:10.1111/j.1399-5448.2009.00550.x.

5. Liese AD, Ma X, Maahs DM, Trilk JL. Physical activity, sedentary behaviors,

physical fitness, and their relation to health outcomes in youth with type 1

and type 2 diabetes: A review of the epidemiologic literature. J Sport Health

Sci. 2013;2(1):21–38.

6. MacMillan F, Kirk A, Mutrie N, Moola F, Robertson K. Supporting

participation in physical education at school in youth with type 1 diabetes:

Perceptions of teachers, youth with type 1 diabetes, parents and diabetes

professionals. European Physical Education Review. 2014.

doi:10.1177/1356336x14534367.

7. Brazeau AS, Rabasa-Lhoret R, Strychar I, Mircescu H. Barriers to Physical

Activity Among Patients With Type 1 Diabetes. Diabetes Care.

2008;31(11):2108–9. doi:10.2337/dc08-0720.

8. Johnson SR, Cooper MN, Davis EA, Jones TW. Hypoglycaemia, fear of

hypoglycaemia and quality of life in children with Type 1 diabetes and their

parents. Diabet Med. 2013;30(9):1126–31.

9. Barnard K, Thomas S, Royle P, Noyes K, Waugh N. Fear of hypoglycaemia

in parents of young children with type 1 diabetes: a systematic review.

BMC Pediatrics. 2010;10(1):50.

10. 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 Pediatrics. 2014;14(1):313.

11. King AC, Stokols D, Talen E, Brassington GS, Killingsworth R. Theoretical

approaches to the promotion of physical activity: Forging a transdisciplinary

paradigm. Am J Prev Med. 2002;23(2, Supplement 1):15–25.

doi:10.1016/S0749-3797(02)00470-1.

12. Bandura A. Social foundations of thought and action: a social cognitive

theory. Englewood Cliffs, NJ: Prentice-Hall; 1986.

13. 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. 2014. doi:10.1111/pedi.12247.

14. Patton MQ. Qualitative evaluation and research methods. Thousand Oaks,

CA, US: SAGE Publications, inc; 1990.

15. University of Bristol. Bristol Online Surveys (BOS) Service.

www.survey.bristol.ac.uk. 2012.

16. Strauss A, Corbin JM. Basics of Qualitative Research: Techniques and

Procedures for Developing Grounded Theory. Thousand Oaks, CA, US: SAGE

Publications; 1998.

17. Braun V, Clarke V. Using thematic analysis in psychology. Qual Res Psychol.

2006;3(2):77–101.

18. NVivo qualitative data analysis software; QSR International Pty Ltd. Version

10, 2012.

19. Veitch J, Bagley S, Ball K, Salmon J. Where do children usually play? A

qualitative study of parents’ perceptions of influences on children's active

free-play. Health Place. 2006;12(4):383–93.

20. Yardley L. Demonstrating validity in qualitative psychology. In: Smith JA,

editor. Qualitative psychology: A practical guide to research methods.

London: Sage Publications; 2008. p. 235–51.

21. Boyatzis R. Transforming qualitative information: Thematic analysis and code

development. Thousand Oaks, CA, US: SAGE Publications, Incorporated;

1998.

22. Eiser C, Johnson B, Brierley S, Ayling K, Young V, Bottrell K, et al. Using the

Medical Research Council framework to develop a complex intervention to

improve delivery of care for young people with Type 1 diabetes. Diabet

Med. 2013;30(6):12.

23. Gustafson SL, Rhodes RE. Parental correlates of physical activity in children

and early adolescents. Sports Med. 2006;36(1):79–97.

24. Pugliese J, Tinsley B. Parental socialization of child and adolescent physical

activity: a meta-analysis. J Fam Psychol. 2007;21(3):331.

25. Lim C, Biddle SJ. Longitudinal and prospective studies of parental correlates

of physical activity in young people: A systematic review. Int J Sport Exerc

Psychol. 2012;10(3):211–20.

26. Fereday J, MacDougall C, Spizzo M, Darbyshire P, Schiller W. "There's

nothing I can't do - I just put my mind to anything and I can do it":

a qualitative analysis of how children with chronic disease and their

parents account for and manage physical activity. BMC Pediatrics.

2009;9:1(1). doi:10.1186/1471-2431-9-1.

27. Sebire S, Jago R, Fox K, Edwards M, Thompson J. Testing a self-

determination theory model of children's physical activity motivation:

a cross-sectional study. Int J Behav Nutr Phys Activ. 2013;10(1):111.

28. Dishman RK, Motl RW, Saunders R, Felton G, Ward DS, Dowda M, et al.

Enjoyment mediates effects of a school-based physical-activity intervention.

Med Sci Sports Exerc. 2005;37(3):478–87.

29. Dishman RK, Motl RW, Saunders R, Felton G, Ward DS, Dowda M, et al.

Self-efficacy partially mediates the effect of a school-based physical-activity

intervention among adolescent girls. Prev Med. 2004;38(5):628–36.

doi:10.1016/j.ypmed.2003.12.007.

30. Dobbins M, Husson H, DeCorby K, LaRocca RL. School-based physical

activity programs for promoting physical activity and fitness in children and

adolescents aged 6 to 18. Cochrane Database Syst Rev. 2013;2:CD007651.

Quirk et al. BMC Pediatrics  (2015) 15:68 Page 9 of 10

http://dx.doi.org/10.1111/j.1399-5448.2009.00550.x
http://dx.doi.org/10.1177/1356336x14534367
http://dx.doi.org/10.2337/dc08-0720
http://dx.doi.org/10.1016/S0749-3797(02)00470-1
http://dx.doi.org/10.1111/pedi.12247
http://www.survey.bristol.ac.uk/
http://dx.doi.org/10.1186/1471-2431-9-1
http://dx.doi.org/10.1016/j.ypmed.2003.12.007


31. Gonder-Frederick L, Nyer M, Shepard JA, Vajda K, Clarke W. Assessing fear of

hypoglycemia in children with Type 1 diabetes and their parents. Diabetes

Manag. 2011;1(6):627–39.

32. Douglas F, Torrance N, van Teijlingen E, Meloni S, Kerr A. Primary care staff's

views and experiences related to routinely advising patients about physical

activity. A questionnaire survey. BMC Public Health. 2006;6:138.

doi:10.1186/1471-2458-6-138.

33. McKenna J, Naylor P, McDowell N. Barriers to physical activity promotion by

general practitioners and practice nurses. Br J Sports Med. 1998;32(3):242–7.

34. McPhail S, Schippers M. An evolving perspective on physical activity

counselling by medical professionals. BMC Fam Pract. 2012;13(1):31.

35. Whitlock EP, Orleans CT, Pender N, Allan J. Evaluating primary care

behavioral counseling interventions: An evidence-based approach.

Am J Prev Med. 2002;22(4):267–84. doi:10.1016/S0749-3797(02)00415-4.

Submit your next manuscript to BioMed Central
and take full advantage of: 

• Convenient online submission

• Thorough peer review

• No space constraints or color figure charges

• Immediate publication on acceptance

• Inclusion in PubMed, CAS, Scopus and Google Scholar

• Research which is freely available for redistribution

Submit your manuscript at 
www.biomedcentral.com/submit

Quirk et al. BMC Pediatrics  (2015) 15:68 Page 10 of 10

http://dx.doi.org/10.1186/1471-2458-6-138
http://dx.doi.org/10.1016/S0749-3797(02)00415-4

	Abstract
	Background
	Methods
	Results
	Conclusions

	Background
	Methods
	Results
	Theme 1 Social support is a positive influence on children’s participation in physical activity
	Parental responsibility and support is believed to be the key to children’s participation in physical activity
	Active friends are a positive influence on children’s physical activity

	Theme 2 Characteristics of the child that enable participation
	Individual motivation to be physically active is the main influence on children’s level of physical activity

	Theme 3 Formal organisations have the potential to support physical activity
	Schools are believed to have a “wonderful opportunity” (P10, Consultant) to promote physical activity
	Healthcare professionals’ role to educate and advise around physical activity
	Professional expertise supports the child’s existing lifestyle rather than promoting increased physical activity

	Theme 4 Type 1 Diabetes presents specific challenges to physical activity
	Problems maintaining stable blood glucose control
	Parental concern regarding hypoglycaemia limits children’s physical activity
	Concerns about diabetes being used as an excuse not to be active

	Theme 5 Perceived barriers to healthcare professionals fulfilling their role to promote physical activity
	Healthcare professionals perceive difficulty implementing physical activity guidelines
	Healthcare professionals acknowledge the need for further training and resources


	Discussion
	Conclusions
	Abbreviations
	Competing interests
	Authors’ contributions
	Acknowledgements
	Author details
	References

