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Abstract
Aim Wearable activity trackers (wearables) are increasingly popular intervention tools for increasing child and adolescent 
physical activity (PA) levels. However, the large-scale habitual use of wearables in children and adolescents is unknown. 
This study investigated the prevalence of wearable use in children and adolescents, and what factors impact their use.
Subjects and methods This study utilised a cross-sectional survey and the ‘Capability, Opportunity, Motivation and Behav-
iour’ (COM-B) model was applied to explore what child/adolescent and parental characteristics impact wearable use. Parents/
guardians of 5- to 17-year-olds were invited to complete the survey. The survey was open internationally, and consisted of 
between 19 and 23 questions, depending on child/adolescent wearable use. Multinomial logistic regression analyses were 
conducted to explore variables impacting wearable use, in children (5 to 9 years) and adolescents (10 to 17 years).
Results The survey was completed by 652 parents, representing 831 children/adolescents. Most children/adolescents had 
never used a wearable (n = 429; 51.6%), and 252 (30.3%) and 150 (18.1%) currently or had previously used a wearable, 
respectively. Child age and sex, capability, opportunity and motivation for PA were associated with wearable use, and dif-
ferences were present between child (5 to 9 years) and adolescent (10 to 17 years) wearable use.
Conclusions This study offers a novel contribution to the understanding of child and adolescent habitual wearable use, and 
what impacts wearable use in these age groups.

Keywords Child · Adolescent · Wearable activity trackers · COM-B model · TDF

Background

Physical activity (PA) during childhood and adolescence is 
associated with health benefits such as lower risks of obe-
sity and improved well-being (da Silva et al. 2019; Mark 
and Janssen 2011; Poitras et al. 2016; Talarico and Janssen 
2018). However, current estimates suggest that less than half 
of children and adolescents are participating in the recom-
mended 60 minutes of moderate-to-vigorous-intensity PA 

(MVPA) on average every day (Colley et al. 2011; Cooper 
et al. 2015). On the other hand, technology use (e.g. mobile 
phones, social media) in children and adolescents is more 
prevalent (Ofcom 2019). Consequently, there is growing 
interest in how technology can be used to promote child and 
adolescent health and well-being, such as PA (Rose et al. 
2017).

Technology-based interventions, such as apps, pedom-
eters, and motivational text messaging, can increase step 
counts (Langarizadeh et al. 2021; Lau et al. 2011), time 
spent in light- and moderate- PA (Lau et al. 2011) and total 
PA levels in children and adolescents (He et al. 2021). Since 
2016, there has been growing interest in the use of wear-
able activity trackers (wearables) as intervention tools for 
PA behaviour change (Creaser et al. 2021; Ridgers et al. 
2016). Wearables (e.g. Fitbit, Garmin) are commercially 
available devices that track momentary PA to provide incre-
mental and long-term feedback, going beyond a traditional 
‘step-only’ display (Creaser et al. 2021; Ridgers et al. 2016). 
Although wearable use in intervention studies is of interest, 
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the habitual use of wearables in children and adolescents is 
unknown. Understanding the large-scale use will provide 
initial insights into their ability to combat population-level 
health concerns, such as child inactivity and obesity (Arm-
strong et al. 2020; Hales et al. 2019).

Previous research has explored the habitual use of weara-
bles in adult populations and found that individual charac-
teristics, such as body mass index and how the wearable 
was received (e.g. as a gift) influenced whether adults used 
a wearable (Friel and Garber 2020). What impacts wearable 
use in children and adolescents is currently unknown. This 
study applied the Capability, Opportunity, Motivation and 
Behaviour (COM-B) model (Michie et al. 2011), as well 
as demographic data (e.g. age, sex, parental education), to 
explore factors impacting wearable use in children and ado-
lescents. The COM-B model suggests that capability (physi-
cal or psychological), opportunity (physical or social) and 
motivation (automatic or reflective) interact with behaviour 
(e.g. PA), in a bi-directional manner (Michie et al. 2015). 
The COM-B model can be further refined into components 
outlined by the Theoretical Domains Framework (TDF) 
(Atkins et al. 2017). The TDF is a comprehensive framework 
consisting of 14 domains, derived from 33 psychological 
theories of behaviour change, which align with components 
of the COM-B model (Atkins et al. 2017). The COM-B 
model/TDF has previously been used to explore families’ 
acceptance of wearables (Creaser et al. 2022), but its use 
in this study can provide key insights into whether child/
adolescent, or their parents, capability, opportunity and 
motivation, and its sub-components (TDF), impacts habitual 
wearable use.

This study used a cross-sectional survey, based on 
the COM-B model and TDF, to explore the prevalence 
of wearable use, and what impacts wearable use, in 5- to 
17-year-olds.

Methods

Design

This study utilised a cross-sectional survey to investigate the 
prevalence of wearable use, in 5- to 17-year-olds. The ‘Capa-
bility, Opportunity, Motivation and Behaviour’ (COM-B) 
model and ‘Theoretical Domains Framework’ (TDF) were 
applied to explore what child/adolescent and parental char-
acteristics impact child and adolescent wearable use.

Participants and procedure

This study received ethical approval from the Loughbor-
ough University Ethical Approvals (Human Participants) 
Sub-Committee (REF 2021-4326-3975). Parents and 

guardians of 5- to 17-year-old children were invited to com-
plete an online survey. Parental report was required for all 
age groups, due to all age groups being under the age of 18 
years. The survey was hosted by ‘Online Surveys’ (https:// 
www. onlin esurv eys. ac. uk/), and a convenience sample was 
used to recruit parents/guardians via advertisements on 
social media (e.g. authors’ Twitter and Facebook profiles 
and parent forums). The survey was open internationally 
(and hence why a convenience sample was used), but only 
available in English. Parents/guardians were provided with 
information about the survey (e.g. aims, eligibility, right to 
withdraw, how their personal information will be stored and 
processed) via an information sheet within the online survey 
platform, and parent/guardian eligibility was assessed (‘Are 
you a parent/guardian (you must be 18 years or older to com-
plete this survey) of a child, aged between 5 and 17 years?’). 
Parents/guardians provided consent by selecting a check box 
to confirm they agree with the information provided and 
were happy to participate in the study. Respondents com-
pleted one survey per child, with the option of completing 
a survey for up to three children. Respondents were entered 
into a prize draw to win one of three £20 online shopping 
vouchers. The survey took approximately 20 minutes to 
complete and was available between May and August 2021 
(68 days).

Measures

Before the survey began, respondents were provided with the 
following statement, to provide clarity on the term ‘wear-
able activity tracker’: ‘This survey uses the term “wearable 
activity/fitness tracker(s)”. This refers to devices that can 
be worn on the body (most commonly on the wrist like a 
watch) that measures how much physical activity you have 
done. This may include how many steps, or miles you have 
walked. Some wearable activity/fitness trackers also meas-
ure how quickly your heart is beating, how much you sleep, 
and may remind you to be active. They include devices such 
as Fitbit, Garmin, Misfit, Apple iWatch, or other similar 
devices’. This was paraphrased (to ensure it was lay-friendly) 
from a previous systematic review’s definition of wearables 
(Creaser et al. 2021).

Supplementary Table S1 displays the survey questions 
and response options. The survey consisted of between 19 
and 23 items (including demographic questions), depending 
on whether the child; (1) currently (n = 21), (2) previously 
(but no longer) (n = 23), or (3) had never (n = 19) used 
a wearable. Questions were developed based on previous 
research using the same theoretical underpinnings (TDF, 
COM-B model) (Creaser et al. 2022; Eddy et al. 2021), and 
were derived based on the recommendations and terminology 
outlined by Michie et al. (2015) (e.g. using examples from the 
‘COM-B self-evaluation questionnaire’; Michie et al. 2015)

https://www.onlinesurveys.ac.uk/
https://www.onlinesurveys.ac.uk/
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The face validity of the survey items was evaluated by 
a multi-disciplinary team (n = 5), who provided critical 
insights into the appropriateness of the items, compared to 
the definitions outlined by Michie et al. (2015). This is a 
previously used method for assessing the face validity of 
surveys using the COM-B model as a theoretical underpin-
ning (Bennett et al. 2022).

Data cleaning

Consistent with previous research (Parsons et al. 2022; Shin 
and Hickey 2021), responses for ‘strongly agree’ and ‘agree’, 
and ‘strongly disagree’ and ‘disagree’ were combined, 
alongside ‘neither agree nor disagree’ (depending on the 
direction of question). Ages 15, 16 and 17 years were re-cat-
egorised into the age group ‘15 to -17 years’, due to a smaller 
number of responses in these age groups. Other responses 
were also re-categorised (e.g. parent’s education, correct or 
incorrect definition of MVPA, parent’s understanding of PA 
guidelines; <60 minutes or ≥60 minutes). A lack of response 
variation (at least one response contributed to <10% of over-
all responses) remained for ‘child ethnicity’ (demographics), 
‘child physical abilities to be active’, ‘child technology skills 
to use a wearable’ (physical skills), ‘child access to Wi-Fi’ 
and ‘child access to a smart device’ (environmental context 
and resources), and they were unable to be included in the 
regression analyses (see ‘data analyses’ section).

Data analyses

The frequency (n, %) of responses are presented, including 
the prevalence of child and adolescent wearable use. Two 
enter multinomial logistic regression analyses were con-
ducted to explore the impact of child/adolescent and par-
ent demographics, capability, opportunity and motivation 
variables on child and adolescent wearable use (currently, 
previously or never used). Analyses were stratified by age 
group: children (5- to 9 years) and adolescents (10 to 17 
years), based on the World Health Organization’s defini-
tions (World Health Organization 2021). The analyses were 
stratified in this way to detect any potential differences based 
on age groups, given previous research has reported differ-
ences in technology use between younger and older children 
(e.g. smartphones) (Spina et al. 2021). An enter model was 
used based on the theoretical underpinnings of the COM-B 
model, in that behaviour is a result of all its components 
in combination (capability, opportunity and motivation) 
(Michie et al. 2015). The number of surveys each parent/
guardian completed (one (0) or multiple (1)) were included 
in the regression models as a co-variate to account for any 
biases in responses. The reference group for both regression 
analyses was ‘never used a wearable’. The regression analy-
ses were conducted using Statistical Package for the Social 

Sciences (SPSS, IBM, Chicago, U.S.A) version 25, and the 
significance level set at p ≤ 0.05.

Results

A total of 652 parents/guardians completed the survey, with 
160 completing a survey for more than one child (n = 19 for 
three children). This resulted in responses for 831 children.

Respondent demographics

Parent and child demographics are presented in Table 1. 
Respondents lived across 21 countries, with most from the 
United Kingdom (n = 525; 80.5%), followed by the United 
States of America (n = 50; 7.7%), Australia (n = 27; 4.1%), 
Canada (n = 12; 2%) and New Zealand (n=4; 0.6%). Other 
respondents were from countries in Europe (n = 22; 3.4%), 
Asia (n=7; 1.1%), Africa (n = 2; 0.3%) and North America 
(n = 1; 0.2%). Two did not specify their country of resi-
dence. Most respondents were mothers (n = 599; 91.9%) 
(followed by fathers (n = 42; 6.4%) and guardians (n = 11; 
1.7%)), had an undergraduate degree or above (n = 468; 
72%) and currently used a wearable (n = 380; 58.3%). Chil-
dren had an average age of 9.5 years (SD: 3.37), and most 
children were white ethnicity (n = 725; 87.2%), and 51.9% 
were males (n = 431).

Prevalence of wearable use

Table 2 displays survey responses for child and adoles-
cent wearable use and non-use. Most children and ado-
lescents had never used a wearable (n = 429; 51.6%), and 
252 (30.3%) and 150 (18.1%) currently or had previously 
used a wearable, respectively. Most children/adolescents 
used a wearable multiple times a day, and for either 1 to 
2 years (currently 26.6–32%) or 1 to 5 months (previously 
38.1–41.5%). Most children and adolescents used a wearable 
to track or monitor their PA levels (currently 64.5–69.5%, 
previously 37.7–53.6%) or because of interest in new tech-
nology (currently 33.6–35.5%, previously 53.6–58.5%). Dif-
ferences in using wearables for weight loss were apparent 
between those who currently use a wearable (3.6%) and had 
previously used a wearable (42.7%), with slightly more ado-
lescents (45.4%) previously using a wearable to aid weight 
loss than children (37.7%). The most reported reason for 
discontinuing use was loss of interest, for both children and 
adolescents (43.4–60.8%), and the most common reasons for 
children and adolescents having never used a wearable was 
expressing no interest (29–49.3%) and wearables being too 
expensive (24.7–33%). More parents of children reported 
their child did not use a wearable as they did not need to 
increase their PA levels (28.7%) than adolescents (13.3%).
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Variables impacting wearable use – regression 
analyses

Supplementary Table S2 displays the survey responses for 
parent and child capability, opportunity and motivation.

Children (5 to 9 years) Table 3 displays the odds ratio tests for 
child and parent demographics, capability, opportunity and 
motivation for PA impact on child (5 to 9 years) wearable 
use. The multinomial regression analysis found that including 
child and parent demographics, capability, opportunity and 
motivation data into the model provided a better fit for wear-
able use than the intercept only model (χ2 (36) = 209.8, p < 

0.001). Children aged 5 years (demographics) were less likely 
to currently use a wearable, than have never used a wearable 
(compared to their reference groups; Table 3). Children who 
understood what a wearable is (psychological capability) and 
children who do not enjoy being active (automatic motivation) 
were more likely to currently use a wearable than have never 
used a wearable. Children with parents who currently use a 
wearable (social opportunity) were more likely to currently 
and have previously used a wearable (compared to children 
with parents who have never used a wearable), and children 
with no or little understanding of the term ‘MVPA’ (psycho-
logical capability) were less likely to have previously used a 
wearable than have never used a wearable.

Table 1  Respondent demographics, n (%)

a  Total number of parent respondents n = 652, but responses have also been sub-divided based on child wearable use (n = 252, 150 and 429)

Currently uses (n = 252) Previously used (n 
= 150)

Never used (n = 429) Total
(n=831)

Child’s gender
   Male
   Female
   Other

119 (47.2%)
132 (52.4%)
1 (0.4%)

84 (56%)
65 (43.3%)
1 (0.7%)

228 (53.1%)
200 (46.6%)
1 (0.2%)

431 (51.9%)
397 (47.8%)
3 (0.3%)

Child’s age
   5 years
   6 years
   7 years
   8 years
   9 years
   10 years
   11 years
   12 years
   13 years
   14 years
   15 years
   16 years
   17 years

8 (3.2%)
25 (9.9%)
23 (9.1%)
34 (13.5%)
38 (15.1%)
36 (14.3%)
21 (8.3%)
18 (7.1%)
16 (6.3%)
9 (3.6%)
9 (3.6%)
9 (3.6%)
6 (2.4%)

4 (2.7%)
10 (6.7%)
8 (5.3%)
16 (10.7%)
35 (10%)
16 (10.7%)
19 (12.7%)
17 (11.3%)
12 (8%)
11 (7.3%)
10 (6.7%)
5 (3.3%)
7 (4.7%)

88 (20.5%)
66 (15.4%)
48 (11.2%)
42 (9.8%)
35 (8.2%)
19 (4.4%)
25 (5.8%)
21 (4.9%)
28 (6.8%)
19 (4.4%)
14 (3.3%)
14 (3.3%)
10 (2.3%)

100 (12%)
101 (12.2%)
79 (9.5%)
92 (11.1%)
88 (10.6%)
71 (8.5%)
65 (7.8%)
56 (6.7%)
56 (6.7%)
39 (4.7%)
33 (4%)
28 (3.4%)
23 (2.8%)

Child’s ethnicity
   White
   Asian
   Hispanic
   Middle Eastern
   Black
   American Indian
   Mixed
   Rather not say

235 (93.3%)
5 (2%)
4 (1.6%)
1 (0.4%)
1 (0.4%)
0
6 (2.4%)
0

138 (92%)
0
3 (2%)
2 (1.3%)
0
0
7 (4.6%)
0

352 (82.1%)
19 (4.4%)
6 (1.4%)
4 (0.9%)
3 (0.7%)
1 (0.2%)
42 (9.8%)
2 (0.5%)

725 (87.2%)
24 (2.9%)
13 (1.6%)
7 (0.8%)
4 (0.5%)
1 (0.1%)
55 (6.6%)
2 (0.2%)

Parent highest educational  qualificationa

   No schooling
   Primary Education
   Secondary Education
   Advanced Subsidiary Level
   Advanced Level
   Undergraduate Degree
   Professional Degree
   Master’s Degree
   Doctoral Degree
   Unable to classify

1 (0.4%)
2 (0.8%)
23 (9.1%)
7 (2.8%)
44 (17.5%)
71 (28.2%)
39 (15.5%)
43 (17.1%)
21 (8.3%)
1 (0.4%)

1 (0.7%)
0
13 (8.7%)
7 (4.7%)
24 (16%)
41 (27.3%)
28 (18.7%)
18 (12%)
18 (12%)
0

6 (1.4%)
5 (1.2%)
34 (7.9%)
22 (5.1%)
49 (11.4%)
143 (33.3%)
83 (19.3%)
49 (11.4%)
38 (8.9%)
0

Total n = 652
6 (0.9%)
6 (0.9%)
49 (7.5%)
29 (4.4%)
93 (14.3%)
213 (31.7%)
84 (12.9%)
117 (17.9%)
54 (8.3%)
1 (0.2%)
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Adolescents (10 to 17 years) Table 4 displays the odds ratio 
tests for adolescent and parent demographics, capability, 
opportunity and motivation for PA impact on adolescent (10 
to 17 years) wearable use. The multinomial regression analy-
sis found that including adolescent and parent demographics, 
capability, opportunity and motivation data into the model 
provided a better fit for wearable use than the intercept only 
model (χ2 (38) = 94.79, p < 0.001). Male adolescents were 
less likely than females, and 10-year-olds were more likely 
than 15- to 17-year-old adolescents (demographics), to cur-
rently use a wearable. Adolescents with some understanding of 
the term ‘MVPA’ and who were active without thinking about 
it (both psychological capability) were less likely to currently 

use a wearable (compared to their reference groups; Table 4). 
Adolescents with a parent who currently uses or has previously 
used a wearable (social opportunity) were more likely to both 
currently use or have previously used a wearable.

Discussion

This is the first study to use parental report to investigate 
the use of wearables and what impacts their use, using 
the COM-B model (Michie et al. 2011) and TDF (Atkins 
et  al. 2017), in 5- to 17-year-olds. Child/adolescent 

Table 2  Survey responses for wearable use and non-use, n (%)

Children (5 to 9 years) Adolescents (10 to 17 years)

Currently uses 
(n = 128)

Previously 
used (n = 53)

Never used
(n=279)

Currently uses 
(n = 124)

Previously 
used (n = 97)

Never used
(n=150)

Frequency of use
   Multiple times a day
   At least once a day
   At least once a week
   At least once a month
   At least once a year
   Less than once a year
   Unsure

55 (43%)
36 (28.1%)
26 (20.3%)
10 (7.8%)
1 (0.8%)
0
0

25 (47.2%)
9 (17%)
10 (18.9%)
4 (7.5%)
3 (5.7%)
2 (3.8%)
0

n/a 66 (53.2%)
31 (25%)
21 (16.9%)
3 (2.4%)
3 (2.4%)
0
0

37 (38.1%)
36 (37.1%)
18 (18.6%)
0
1 (1%)
3 (3.1%)
2 (2.1%)

n/a

Duration of use
   <1 month
   1–5 months
   6–11 months
   1 year – 2 years
   >2 years
   Unsure

9 (7%)
36 (28.1%)
30 (23.4%)
41 (32%)
12 (9.4%)
0

20 (37.7%)
22 (41.5%)
4 (7.5%)
6 (11.3%)
1 (1.9%)
0

n/a 6 (4.8%)
27 (21.8%)
30 (24.2%)
33 (26.6%)
28 (22.6%)
0

13 (13.4%)
37 (38.1%)
22 (22.7%)
20 (20.6%)
4 (4.1%)
1 (1%)

n/a

Stopped using
   <1 month ago
   1-5 months ago
   6-11 months ago
   1 year – 2 years ago
   >2 years ago
   Unsure

n/a 4 (7.5%)
24 (45.3%)
14 (26.4%)
10 (18.9%)
1 (1.9%)
0

n/a n/a 5 (5.2%)
23 (23.7%)
32 (33%)
26 (26.8%)
11 (11.3%)
0

n/a

Reason for  usea

   Interest in new technology
   Track/monitor PA
   Increase PA
   Track health unrelated to PA
   Aid weight loss
   Peer(s) uses a wearable(s)
   Fashionable
   Unsure

43 (33.6%)
89 (69.5%)
24 (18.8%)
25 (19.5%)
0
43 (33.6%)
35 (27.3%)
0

31 (58.5%)
20 (37.7%)
8 (15.1%)
5 (9.4%)
20 (37.7%)
12 (22.6%)
0
1 (1.9%)

n/a 44 (35.5%)
80 (64.5%)
28 (22.6%)
29 (23.4%)
9 (7.3%)
39 (31.5%)
23 (18.5%)
2 (1.6%)

52 (53.6%)
57 (58.8%)
16 (16.5%)
18 (18.6%)
44 (45.4%)
27 (27.8%)
2 (2.1%)
1 (1%)

n/a

Other:
   Used as a watch
   Gift
   Parent(s) uses a wearable(s)
   Way of contact (text, calls)
   Location/GPS
   Study/Research project
    Otherb

8 (6.3%)
2 (1.6%)
3 (2.3%)
3 (2.3%)
2 (1.6%)
0
0

0
0
2 (3.8%)
1 (1.9%)
1 (1.9%)
2 (3.8%)
1 (1.9%)

3 (2.4%)
0
0
3 (2.4%)
1 (0.8%)
0
0

2 (2.1%)
0
0
0
0
0
0
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demographics, capability, opportunity and motivation for 
PA influenced child and adolescent wearable use. Differ-
ences were present between children (5 to 9 years) and 
adolescent (10 to 17 years) wearable use.

Wearable use

Children and adolescents most commonly used wearables 
to track or monitor their PA levels (37.7–69.5%). Children 
and parents often underestimate their own/their child’s PA 
levels, and it is suggested that increasing awareness of PA 
levels may encourage behaviour change (Corder et al. 2010). 

However, despite the high prevalence of physical inactiv-
ity in children and adolescents (Colley et al. 2011; Cooper 
et al. 2015), fewer children and adolescents used a wear-
able to increase their PA levels (15.1–22.6%). In particular, 
more parents of children (5 to 9 years), than adolescents (10 
to 17 years), reported their child did not need to increase 
their PA levels. A previous systematic review found that 
PA levels decline by an average of 3.4% to 5.3% per year 
from the age of 3 years to 16 years (Farooq et al. 2020), 
suggesting that using tools to increase PA may occur later 
in childhood/adolescence. As well as monitoring PA lev-
els, wearables were used due to interest in new technology; 

Table 2  (continued)

Children (5 to 9 years) Adolescents (10 to 17 years)

Currently uses 
(n = 128)

Previously 
used (n = 53)

Never used
(n=279)

Currently uses 
(n = 124)

Previously 
used (n = 97)

Never used
(n=150)

Reason for stopping  usinga

   Lost interest
   Device broke
   Lost the device
   Did not accurately track PA
   Did not increase PA
   Did not aid weight loss
   Did not enjoy
   Unfashionable
   Peers stopped using
   Unsure

n/a 30 (43.4%)
7 (13.2%)
5 (9.4%)
2 (3.8%)
0
0
4 (7.5%)
0
0
0

n/a n/a 59 (60.8%)
18 (18.6%)
8 (8.2%)
2 (2.1%)
2 (2.1%)
0
3 (3.1%)
4 (4.1%)
7 (7.2%)
6 (6.2%)

n/a

Other:
   End of study/challenge
   Unable to wear at school
   Technology issues/burden
   Discomfort/irritation
   Negative health outcomes
    Otherc

2 (3.8%)
3 (5.7%)
2 (3.8%)
5 (9.4%)
1 (1.9%)
2 (3.8%)

1 (1%)
2 (2.1%)
5 (5.2%)
1 (1%)
2 (2.1%)
4 (4.1%)

Reason for not  usinga

   Too expensive
   No interest in using
   Uses another way to track PA
   Unfashionable
   Would not enjoy
   Does not need to increase PA
   Does not know what a wearable is Unsure

n/a n/a 82 (33%)
81 (29%)
0
2 (0.7%)
25 (9%)
80 (28.7%)
52 (18.6%)
12 (4.3%)

n/a n/a 37 (24.7%)
74 (49.3%)
13 (8.7%)
3 (2%)
13 (8.7%)
20 (13.3%)
6 (4%)
10 (6.7%)

Other:
   Too young
   Not a good way to increase PA
   Concerns over negative outcomes
   Limiting technology use
   Considered, but not yet purchased
   Never considered
   Unable to wear/use at school
    Otherd

34 (12.2%)
7 (2.5%)
8 (2.9%)
4 (1.4%)
5 (1.8%)
3 (1.1%)
3 (1.1%)
10 (3.6%)

1 (0.7%)
0
7 (4.7%)
0
3 (2%)
2 (1.3%)
2 (1.3%)
11 (7.3%)

a Respondents could select more than one answer. b Other reasons included required to by sports coach, charity challenges. c Other reasons 
included unable to wear for sport (considered jewellery), ‘obsession’ with sleep tracking, no parental controls. d Other reasons included fears 
wearables can reduce children’s ability to be a ‘child’, no need for their child to use one (but did not specify why)
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however, discontinuation of use and disuse were reportedly 
due to loss of or no interest in using a wearable. Interest in 
technology has also been reported as a key reason for adult 
wearable use (Friel and Garber 2020). Thus, for some chil-
dren and adolescents, initial interests in using wearables may 

stem from their technology and ability to monitor behaviour, 
rather than change behaviour. Despite interest, research has 
found that wearables have a ‘novelty effect’, where children 
and adolescents reduce their wearable use at approximately 
2–4 weeks (Creaser et al. 2021; Ridgers and Drehlich 2021). 

Table 3  Odds ratios for COM-B variables influence on child (5 to 9 years) wearable use (currently, previously, never)

Ref= child has never used a wearable
Bold p ≤ 0.05

Child currently uses Child previously used

b (SE) OR (95% CI) Wald χ2 p b (SE) OR (95% CI) Wald χ2 p

Demographics
  Parent’s education
    <Undergraduate degree
    Undergraduate degree
    >Undergraduate degree

–0.16 (0.36)
-0.45 (0.34)
ref

0.85 (0.42–1.71)
0.64 (0.32–1.25)
ref

0.21
1.73
ref

0.65
0.19
ref

0.37 (0.44)
–0.05 (0.45)
ref

1.45 (0.61–3.45)
0.95 (0.40–2.28)
ref

0.72
0.01
ref

0.40
0.92
ref

  Child’s gender
    Male
    Female

–0.42 (0.29)
ref

0.66 (0.38–1.15)
ref

2.17
ref

0.14
ref

–0.36 (0.36)
ref

0.70 (0.35–1.40)
ref

1.02
ref

0.31
ref

  Child’s age
    5 years
    6–years
    7–years
    8–years
    9–years

–1.13 (0.57)
–0.40 (0.44)
0.04 (0.44)
0.32 (0.41)
ref

0.32 (0.11–0.99)
0.67 (0.29–1.57)
1.05 (0.44–2.46)
1.38 (0.62–3.09)
ref

3.88
0.86
0.01
0.61
ref

0.05
0.35
0.92
0.44
ref

–0.53 (0.72)
–0.14 (0.56)
–0.07 (0.56)
0.61 (0.50)
ref

0.59 (0.14–2.40)
0.87 (0.29–2.60)
0.93 (0.31–2.81)
1.84 (0.69–4.88)
ref

0.55
0.06
0.02
1.50
ref

0.46
0.81
0.90
0.22
ref

Capability
  Parent’s definition of MVPA
    Correct
    Incorrect

–0.30 (0.30)
ref

0.74 (0.41–1.34)
ref

0.98
ref

0.32
ref

–0.08 (0.38)
ref

0.93 (0.44–1.94)
ref

0.04
ref

0.84
ref

  Parent’s understanding of PA guidelines (minutes of MVPA)
    <60 mins
    ≥60–mins

–0.54 (0.29)
ref

0.58 (0.33–1.03)
ref

3.52
ref

0.06
ref

–0.15 (0.36)
ref

0.86 (0.43–1.75)
ref

0.17
ref

0.69
ref

  Child’s MVPA understanding
    No/little
    Some
    A lot

–0.55 (0.48)
–0.31 (0.44)
ref

0.58 (0.22–1.49)
0.73 (0.31–1.73)
ref

1.29
0.51
ref

0.26
0.48
ref

–1.17 (0.59)
–0.76 (0.52)
ref

0.31 (0.10–0.98)
0.47 (0.17–1.29)
ref

3.96
2.15
ref

0.05
0.14
ref

  Child does PA without thinking
    Agree
    Neither or disagree

–0.81 (0.50)
ref

0.48 (0.17–1.19)
ref

2.62
ref

0.11
ref

0.08 (0.63)
ref

1.08 (0.32–3.69)
ref

0.02
ref

0.90
ref

  Child understands wearable
    Agree
    Neither or disagree

1.48 (0.49)
ref

4.37 (1.68–11.39)
ref

9.11
ref

0.003
ref

0.88 (0.68)
ref

2.40 (0.63–9.12)
ref

1.65
ref

0.20
ref

Opportunity
  Parent’s wearable use
    Currently
    Previously
    Never

2.23 (0.50)
0.55 (0.60)
ref

9.31 (3.53–24.58)
1.73 (0.53–5.59)
ref

20.30
0.83
ref

0.001
0.36
ref

1.33 (0.61)
0.88 (0.69)
ref

3.76 (1.14–12.44)
2.42 (0.63–9.31)
ref

4.72
1.65
ref

0.03
0.20
ref

Motivation
  Child does not enjoy PA
    Agree
    Neither or disagree

2.07 (0.49)
ref

7.94 (3.02–20.87)
ref

17.65
ref

0.001
ref

0.82 (0.50)
ref

2.27 (0.85–6.07)
ref

2.64
ref

0.10
ref

  Child is a physically active person
    Agree
    Neither or disagree

–0.36 (0.64)
ref

0.70 (0.20–2.47)
ref

0.31
ref

0.70
ref

–0.77 (0.74)
ref

0.47 (0.11–1.98)
ref

1.08
ref

0.30
ref
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This study found that although most children and adoles-
cents used the wearable multiple times a day, most children 
and adolescents who had previously used a wearable, used 

the wearable between 1- to 5 months, followed by less than 
1 month, before discontinuing use. This may demonstrate 
a potential novelty effect and loss of interest when using 

Table 4  Odds ratios for COM-B variables influence on adolescent (10 to 17 years) wearable use (currently, previously, never)

Ref= adolescent has never used a wearable
Bold p ≤ 0.05

Adolescent currently uses Adolescent previously used

b (SE) OR (95% CI) Wald χ2 p b (SE) OR (95% CI) Wald χ2 p

Demographics
  Parent’s education
    <Undergraduate 

degree
    Undergraduate degree
    >Undergraduate 

degree

0.10 (0.36)
0.47 (0.36)
ref

0.46 (0.23–0.920
1.11 (0.55–2.24)
ref

0.08
1.76
ref

0.78
0.19
ref

–0.12 (0.37)
–0.47 (0.36)
ref

0.89 (0.43–1.85)
0.63 (0.31–1.26)
ref

0.10
1.74
ref

0.76
0.19
ref

  Adolescent’s gender
    Male
    Female

–0.67 (0.29)
ref

0.51 (0.29–0.91)
ref

5.28
ref

0.02
ref

0.03 (0.30)
ref

1.03 (0.58–1.86)
ref

0.01
ref

0.91
ref

  Adolescent’s age
    10 years
    11–years
    12 years
    13–years
    14–years
    15–17–years

1.44 (0.49)
0.59 (0.49)
0.52 (0.50)
–0.20 (0.47)
–0.25 (0.55)
ref

4.22 (1.62–10.96)
1.81 (0.70–4.69)
1.68 (0.63–4.50)
0.82 (0.32–2.08)
0.78 (0.27–2.28)
ref

8.72
1.47
1.06
0.17
0.20
ref

0.003
0.23
0.30
0.68
0.65
ref

0.19 (0.52)
0.25 (0.48)
0.36 (0.49)
–0.88 (0.51)
–0.31 (0.52)
ref

1.20 (0.44–3.32)
1.28 (0.50–3.26)
1.44 (0.55–3.77)
0.41 (0.15–1.12)
0.73 (0.26–2.02)
ref

0.13
0.27
0.54
3.05
0.37
ref

0.72
0.61
0.46
0.08
0.55
ref

Capability
  Parent’s definition of MVPA
    Correct
    Incorrect

0.36 (0.31)
ref

1.43 (0.77–2.65)
ref

1.31
ref

0.25
ref

0.16 (0.32)
ref

1.17 (0.63–2.19)
ref

0.25
ref

0.62
ref

  Parent’s understanding of PA guidelines (minutes of MVPA)
    <60–mins
    ≥60–mins

–0.25 (0.29)
ref

0.78 (0.44–1.37)
ref

0.75
ref

0.39
ref

–0.33 (0.29)
ref

0.72 (0.41–1.29)
ref

1.22
ref

0.27
ref

  Adolescent’s MVPA understanding
    No/little
    Some
    A lot

–0.53 (0.56)
–0.69 (0.33)
ref

0.59 (0.20–1.79)
0.50 (0.26–0.96)
ref

0.87
4.28
ref

0.35
0.04
ref

–0.30 (0.58)
–0.23 (0.34)
ref

0.74 (0.24–2.32)
0.79 (0.40–1.56)
ref

0.26
0.46
ref

0.61
0.50
ref

  Adolescent does PA without thinking
    Agree
    Neither or disagree

–0.75 (0.37)
ref

0.47 (0.23–0.96)
ref

4.24
ref

0.014
ref

–0.35 (0.38)
ref

0.71 (0.34–1.48)
ref

0.85
ref

0.36
ref

  Adolescent understands wearable
    Agree
    Neither or disagree

2.16 (1.26)
ref

8.71 (0.73–103.66)
ref

2.93
ref

0.09
ref

1.81 (1.17)
ref

6.12 (0.62–60.66)
ref

2.40
ref

0.12
ref

Opportunity
  Parent’s wearable use
    Currently
    Previously
    Never

1.74 (0.36)
1.35 (0.48)
ref

5.69 (2.81–11.50)
3.84 (1.49–9.93)
ref

23.41
7.72
ref

0.001
0.005
ref

0.95 (0.35)
1.68 (0.44)
ref

2.58 (1.30–5.12)
5.38 (2.27–12.76)
ref

7.29
14.59
ref

0.007
0.001
ref

Motivation
  Adolescent does not enjoy PA
    Agree
    Neither or disagree

0.34 (0.36)
ref

1.40 (0.70–2.82)
ref

0.90
ref

0.34
ref

0.48 (0.37)
ref

1.61 (0.78–3.33)
ref

1.67
ref

0.20
ref

  Adolescent is a physically active person
    Agree
    Neither or disagree

0.34 (0.44)
ref

1.41 (0.60–3.34)
ref

0.61
ref

0.44
ref

–0.08 (0.45)
ref

0.92 (0.38–2.22)
ref

0.03
ref

0.86
ref
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wearables. On the other hand, between 37.7% and 45.4% 
of children and adolescents, who had previously used 
a wearable, used the wearable for weight loss. This may 
reflect wearables use to achieve shorter term goals (weight 
loss) than longer term sustained goals, such as PA. Future 
research would benefit from exploring the initial interest of 
wearables further and consider how interest of using weara-
bles can be maintained overtime in children and adolescents 
and differ dependent on the behaviour desired to be changed 
(weight loss vs increase PA). Another reason for non-use 
was the cost of wearables, and this must be investigated 
further to consider whether wearables may increase child 
health inequalities in PA levels (e.g. considering whether 
household income impacts wearable use).

Demographics

Child and adolescent age were associated with wearable use. 
Children aged 5 years, compared to 9 years, were less likely 
to currently, than never, use a wearable, but adolescents aged 
10 years, compared to 15 to 17 years, were more likely to cur-
rently, than never, use a wearable. More parents of children 
than adolescents reported their child was ‘too young’ to use 
a wearable (12.2% versus 0.7%), which may explain some 
of these findings. Most research using wearables as part of 
intervention or feasibility studies have targeted adolescents 
(10 to 19 years) versus children (e.g. <10 years, see systematic 
review by Creaser et al. 2021). The current study’s findings 
provide some justification for exploring the use of wearables 
as intervention tools in older children or younger adolescents. 
Male adolescents (but no association was found in children), 
compared to females, were less likely to currently, than never, 
use a wearable. Typically, males are more active than females 
(Crespo et al. 2013; Ruiz et al. 2011; Verloigne et al. 2012), 
and this finding provides insights into the potential accept-
ability of using wearables for increasing girls’ PA levels. 
Future research may wish to further explore these findings 
by investigating reasons behind child sex and age differences 
in wearable use.

Capability

Most parents had good knowledge of the term MVPA 
and the recommended amount of MVPA children should 
achieve per day (≥60 minutes). Most parents also reported 
their child had some or a lot of understanding of the term 
MVPA, understood what a wearable is and had the technol-
ogy skills to use a wearable. Nearly all children/adolescents 
had the physical abilities to be active and reportedly did PA 
without thinking about it. Therefore, this study’s sample 
had high levels of capability to be active and use a wear-
able. Child and adolescent’s knowledge of PA (MVPA) 
was associated with wearable use, with less understanding 

associated with less likelihood of currently or previously 
using a wearable. No other studies have explored the asso-
ciation between child/adolescent’s understanding of PA 
and wearable use. Owing to the cross-sectional nature of 
this study, cause and effect cannot be determined, and it 
is unclear whether such knowledge was a result of using 
a wearable. However, previous research has found that 
wearables are limited in their ability to improve parent’s 
understanding of child PA recommendations (Creaser et al. 
2022), but it is unclear how this translates to child/ado-
lescent knowledge and how these results may have been 
mediated by other socio-economic factors. Unsurprisingly, 
children who understood what a wearable was were more 
likely to currently use or have previously used a wearable, 
than have never used a wearable (but this was not found in 
adolescents). This may reflect that by simply understanding 
what a wearable is may be a key reason for wearable use in 
children, but not adolescents, and motivation for using a 
wearable may be more complex in adolescents. This study 
also found that adolescents who did PA without thinking 
about it were less likely to currently, than never, use a 
wearable. As adolescents in this sample were more likely 
to use wearables to monitor their PA levels, than increase 
their PA levels, adolescents who do not consciously think 
about being active may already be aware of their PA levels, 
and do not need to utilise a wearable to support this aware-
ness. However, being a ‘physically active person’ did not 
predict wearable use in children or adolescents.

Opportunity

Almost all children in this sample had the physical opportu-
nities to use a wearable (access to Wi-Fi and a smart device), 
and over three-quarters of parent respondents either cur-
rently used or had previously used a wearable. Both chil-
dren and adolescents with a parent who currently use or had 
previously used a wearable were more likely to currently use 
or have previously used a wearable. Previous research has 
similarly found that parental screen use is associated with 
child screen use, with parental attitudes towards screen use 
also having an impact (Lauricella et al. 2015). A recent study 
found that providing parents and children with a wearable 
can increase awareness of PA levels and promote PA via 
competition (Creaser et al. 2022), with another study finding 
wearables can prompt families to discuss health with one 
another (Sharaievska et al. 2019). Therefore, parent wear-
able use (current or previous) impacts child/adolescent wear-
able use, and this co-use of wearables may be beneficial, 
such as adopting healthier lifestyles (Creaser et al. 2022) 
and increasing conversations about health (Sharaievska et al. 
2019). Thus, providing both parents and their children with 
wearables may be a useful intervention strategy in future 
work (Creaser et al. 2022).
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Motivation

Most parents reported their child was a physically active 
person and enjoyed being active. Children (but not adoles-
cents) who did not enjoy being active were more likely to 
currently, than never, use a wearable. Qualitative research 
has found that children use wearables for fun (e.g. seeing 
a change in numbers) (Bopp and Vadeboncoueur 2021). 
Therefore, wearables may facilitate and sustain (the finding 
was only significant for children who currently use a wear-
able, than have previously used a wearable) the enjoyment 
of PA, in children who typically do not enjoy being active. 
However, whether children or adolescents were considered 
a ‘physically active person’ did not predict wearable use. 
This contrasts with surveys exploring adult wearable use, 
which have found that inactive adults (self-reported) are less 
likely to use a wearable or pedometer (Alley et al. 2016), 
and active adults are more likely to use a wearable (Friel 
and Garber 2020). Owing to the cross-sectional nature of 
the current study and having not measured child/adolescent 
PA level, it is unclear whether actual PA levels may impact 
initial wearable use in children and adolescents.

Strengths and limitations

This is the first study to explore the large-scale use of 
wearables in children and adolescents and utilise theoreti-
cal frameworks to do so. This, particularly with the study’s 
high response rate, offers insights into whether wearables 
are acceptable for large scale use to change PA behaviours. 
Some limitations of this study reflect the demographics of 
the parents and children who completed the survey. Most 
parents had an undergraduate degree or above, an under-
standing of child PA recommendations and currently or had 
previously used a wearable, and therefore may not be repre-
sentative of the general population. Similarly, most children 
reportedly did PA without thinking about it, were considered 
an active person, enjoyed PA, and had the technology skills 
and environmental resources (Wi-Fi, smart devices) to use 
a wearable, and very few were older adolescents (e.g. 2.8% 
were 17-year-olds). Some of these characteristics may have 
been due to the convenience sampling and methods used to 
recruit parents/guardians (e.g social media; therefore chil-
dren are likely to have access to Wi-Fi). Therefore, the sam-
ple is not representative of the general population, and other 
sampling methods should be considered in future research. 
The international nature of the sample had the potential to 
be a strength in this study, with similar surveys exploring 
wearable use (in adults) limited to American citizens (Friel 
and Garber 2020). However, 81% of the sample were from 
the United Kingdom and most children were of white ethnic-
ity. Therefore, the worldwide prevalence of child and ado-
lescent wearable use cannot be determined, nor the current 

findings generalised to less Westernised countries. Indeed, 
previous research has found differences in technology use 
(e.g. internet usage) between countries (Kardefelt-Winther 
et al. 2020). Furthermore, this study relied on parental report 
and children’s opinions were not collected, due to ethical 
considerations (inability to monitor if parental consent was 
received before the child completed the survey). Previous 
research has highlighted the importance of considering chil-
dren’s, as well as parent’s, opinions on wearable use (Creaser 
et al. 2022). Finally, a limitation of this study was its cross-
sectional nature. Owing to this, this study relied on some 
parents recalling their child’s use of a wearable that may 
have been more than two years ago (previously used), and 
cause and effect cannot be determined. Longitudinal studies 
are required to explore the causational relationship between 
components of the COM-B model and TDF and child and 
adolescent wearable use.

Conclusions

This study is the first study to investigate the prevalence 
of wearable use in children and adolescents and provides 
insights into how parent and child demographics (child age 
and sex) capability (knowledge; memory, attention, and 
decision processes), opportunity (social influences) and 
motivation (emotion) impacts wearable use in children and 
adolescents. These findings offer initial and novel insights 
into wearables potential for combating public health con-
cerns, such as child and adolescent physical inactivity lev-
els. Researchers may wish to utilise this study’s findings by 
considering how to embed wearables into future interven-
tions, such as targeting older children or younger adolescents 
and females, and considering the role of the parent, includ-
ing their own wearable use. Further research is needed to 
understand characteristics impacting the longitudinal use of 
wearables in children and adolescents, and characteristics 
impacting wearable’s ability to change child and adolescent 
behaviour, such as PA levels.
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