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Abstract
Background Movement behaviours (physical activity, sedentary behaviour, and sleep) are important for pre-school 
children’s health and development. Currently, no tools with appropriate content validity exist that concurrently 
capture these movement behaviours in young children. The aim of this study was to co-design and assess the 
content validity of a novel tool to concurrently measure movement behaviours in pre-school aged children (aged 3–4 
years).

Methods We followed four distinct steps to develop and assess the content validity of Movement Measurement 
in the Early Years (MoveMEY): (1) We conducted an extensive literature search, to identify pre-existing proxy 
measurement tools (questionnaires and diaries) to inform the design of a novel tool, which aimed to effectively 
capture movement behaviour guidelines of pre-school aged children. (2) We facilitated focus group discussions 
with parents and carers of pre-school aged children (n = 11) and (3) a qualitative survey with free text responses was 
completed by topic relevant researchers (n = 6), to co-design the measurement tool. (4) We assessed the content 
validity of the developed tool, MoveMEY, through interviews with parents of pre-school aged children (n = 12) 
following piloting of the tool.

Results We developed an initial version of MoveMEY based on the format of an existing questionnaire and by 
mapping the content of questions to the guidelines. Co-design of MoveMEY resulted in changes to the format (e.g. 
short questionnaire to a seven-day diary) and content (e.g. inclusion of ‘general information’ questions on illness, 
disabilities and sleep disturbances; question on screen time before bed). Content validity assessment demonstrated 
that the items of MoveMEY were relevant and comprehensive for the assessment of children’s movement behaviours. 
MoveMEY was felt to be comprehensible, however, parental suggestions were implemented to finalise and improve 
MoveMEY (e.g. adding examples to questions aiming to detect moderate to vigorous physical activity).

Conclusion MoveMEY is the first co-designed measurement tool that has relevance for assessing the movement 
behaviour guidelines of pre-school aged children. Parent/carer and topic relevant researcher involvement throughout 
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Background
Physical activity (PA), sedentary behaviour (SB), and 
sleep are three important movement behaviours associ-
ated with health and developmental outcomes of children 
in their early years [1–3]. Previously these behaviours 
have been examined independently but recent evidence 
suggests that movement behaviours may interact to influ-
ence health [4]. As such, they should be examined con-
currently rather than in isolation. The importance of 
an integrated approach to promote healthy movement 
behaviours was highlighted by the World Health Orga-
nization (WHO) in their 2017 Report on Ending Child-
hood Obesity [5]. A subsequent WHO report published 
in 2019 provides evidence-based movement behaviour 
guidelines, encompassing PA, SB, and sleep, for children 
in their early years [6]. There is a need to be able to mea-
sure movement behaviours of pre-school aged children 
for the purpose of public health monitoring (including in 
large population samples), to determine compliance with 
the guidelines, and to assess the effectiveness of interven-
tions and initiatives targeting these behaviours [7].

Proxy report measurement tools (e.g. diary or ques-
tionnaire) where a parent/carer reports the movement 
behaviours of pre-school children are generally agreed to 
be a more feasible and affordable method compared with 
other measurement tools, such as device based tools (e.g. 
accelerometers) [8]. Device based tools are more expen-
sive to use at scale [9] and have additional complexities 
when measuring multiple movement behaviours, includ-
ing needing to distinguish between sleeping, SB, and 
removal of the device [10, 11]. Moreover, there is no con-
sensus on the optimal analysis methods of accelerometer 
data in this age group [12]. Although there are limitations 
of proxy reported tools including social desirability and 
recall bias, they provide important contextual informa-
tion on the type of activities undertaken and are use-
ful tools for monitoring and surveillance of movement 
behaviours [13].

To date and to our knowledge, no proxy report mea-
surement tool exists that concurrently captures these 
separate movement behaviours with the ability to assess 
adherence to movement behaviour guidelines in this age 
group [14–16]. A need for further evidence on measure-
ment tools able to assess the movement behaviour of 
young children, to detect compliance with the guidelines, 
and to enable comparisons between studies assessing 
these behaviours, has been reported [6]. Further, most 
studies examining the quality (validity and reliability) of 

tools used to measure movement behaviours do not pro-
vide information on the development of tools or content 
validity [15–19], or very minimally describe these prop-
erties [e.g., 20, 21].

 Content validity is defined as: ‘the degree to which the 
content of an instrument is an adequate reflection of the 
construct to be measured’ [22]. Content validity relates 
to the relevance, comprehensiveness, and comprehen-
sibility of a measurement tool for the construct, target 
population, and context of use. Content validity is central 
to the quality of proxy reported tools; researchers sug-
gest that it is initially the most important measurement 
property to examine, prior to further evaluation of the 
reliability, validity, and responsiveness of a tool [23]. As 
content validity is difficult to assess, it is suggested that 
a thorough development of tool study should be con-
ducted, involving the target population and topic rel-
evant researchers [23, 24]. Content validity is important 
to ensure minimal discrepancies between the behaviours 
that pre-school children engage in and what the mea-
surement tools are assessing [23, 25].

Therefore, the aim of this study was to co-design and 
assess the content validity of a measurement tool ‘Move-
ment Measurement in the Early Years’ (MoveMEY) for 
the purpose of measuring movement behaviour guide-
lines of pre-school aged (3–4 years) children.

Methods
Overview
The development and content validity assessment of the 
MoveMEY measurement tool was conducted using the 
Consensus-based standards for the selection of health 
measurement instruments (COSMIN) guidelines [23, 
25]. COSMIN guidelines have been recommended for 
studies reporting the development and content validity of 
measurement tools used to examine PA and SB [23, 26]. 
The guidelines suggest three main aspects that must be 
assessed to determine content validity; to ensure that this 
study meets these criteria, we use the same terminology 
as suggested by COSMIN throughout this article (See 
Table 1). The COREQ checklist for reporting qualitative 
research was also used [27] (additional file 1).

For this study, four steps were followed (see Fig. 1):
1) Tool initially developed based on extensive searching 

of the literature and mapping questions to global 
movement behaviour guidelines for pre-school 
children (6).

the development process resulted in a seven-day daily reported activity diary that is comprehensive of children’s 
movement behaviours and comprehensible to parents and carers.

Keywords Physical activity, Sedentary behaviour, Sleep, Movement behaviour, Measurement, Diary, Pre-school, 
Co-design, Development, Content validity
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2) Development of MoveMEY through focus groups 
with parents and carers (hereon collectively termed 
‘carers’) of pre-school children using the initial tool 
as a stimulus for discussion (Step 2: data collection 
December 2019 and January 2020)

3) Qualitative survey consultation with topic relevant 
researchers (heron termed ‘researchers’), to aid in 
appropriate development of MoveMEY (Step 3: data 
collection December 2019 and January 2020).

4) Content validity (relevance, comprehensiveness, and 
comprehensibility) assessed through interviews with 
carers of pre-school children following piloting of 
MoveMEY (Step 4: data collection August 2021 and 
January 2022).

Detailed information about (A) Participants, (B) Meth-
ods and procedures, and (C) Data analysis, are described 
in turn below. COSMIN guidelines suggest that sample 
sizes of ≥ 7 participants are required for an optimal rat-
ing in qualitative development of tool studies [23, 25]. 
However, this was not used as a restriction, and partici-
pants were recruited and data collected until sufficient 

and adequate information and understanding had been 
reached at each stage of the development of tool process 
[28].

Participants
For the focus groups (Step 2) and interviews (Step 4), 
participants were parents and carers of pre-school chil-
dren (aged 3–4 years old) recruited through early years 
settings (children’s centres, nurseries, and schools with 
pre-school provision) in the North of England, United 
Kingdom (UK). We aimed to target parents and car-
ers living in the most deprived areas in the UK, due to 
underrepresentation of these groups in measurement 
literature [16]. As such, we used purposive sampling to 
select early years settings (hereon termed ‘settings’) in 
the highest quartile of most deprived areas in the UK, 
obtained by the index multiple deprivation (IMD) score 
[29]. Settings were approached by telephone, e-mail, or 
via the personal network of the researchers. For the focus 
groups (Step 2), an opportunity sampling method was 
used at the participating settings, whereby posters and 
information sheets were provided to carers of the chil-
dren describing the purpose and reasons for conducting 
this research. In one instance, the lead researcher (SMP) 
attended the setting several times to informally chat with 
carers about the research and to build rapport with the 
centre. Children were able to be present during the focus 
group sessions to promote inclusivity. For the qualitative 
survey consultation (Step 3), researchers were recruited 
via the personal network of the first and second author 
of this study and were invited via email. For the content 
validity study (Step 4), all research took place remotely 

Table 1 Constructs and definitions used to determine content 
validity
Construct Definition (directly extracted from [25])
1. Relevance All items should be relevant for the con-

struct of interest within a specific popula-
tion and context of use.

2. Comprehensiveness No key aspects of the construct should be 
missing.

3. Comprehensibility Items should be understood by partici-
pants as intended.

Fig. 1 Overview of Methods and Participants
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due to the ongoing COVID-19 pandemic. Recruitment 
was limited to English speaking carers, due to the study 
materials and diary only being available in English at 
this time. A different group of carers to those involved in 
the development of MoveMEY (Step 2) were recruited 
using an opportunity sampling method, with information 
about the study provided to carers of pre-school children 
through several methods. This involved:

1. The lead researcher (SMP) contacting settings 
through telephone and e-mail, using purposive 
sampling for those in the highest quartile of most 
deprived areas in the UK, as assessed by the IMD 
score [30].

2. A local public health practitioner distributing the 
study poster to nurseries and schools in the area 
(County Durham).

3. Snowballing recruitment whereby existing 
participants provided the study recruitment poster 
to family and friends.

For the content validity study only (Step 4), participants 
received £20 in Love2Shop vouchers upon completion of 
the study and children received ‘MoveMEY’ stickers.

Methods and procedures
Step 1 – Initial development of MoveMEY
The development process for the initial version of the 
MoveMEY measurement tool included: (1) a systematic 
review of measurement tools used to examine PA and SB 
of pre-school aged children [16]; (2) a literature review of 
measurement tools used to examine sleep of pre-school 
aged children, later formalised in the form of a system-
atic rapid review [15]; (3) conducting a new search to 
identify and screen the literature of published journal 
articles examining all three movement behaviours of 
pre-school aged children with a sample of more than 100 
participants, to identify measurement tools used, and (4) 
screening of current worldwide activity surveillance sys-
tems, to identify questions currently being implemented. 
This step resulted in the initial development of the Move-
MEY tool, which was informed by information obtained 
from the multiple methods of literature screening and by 
mapping across to the current (2019) WHO movement 
behaviour guidelines for pre-school aged children [6]. 
When completing additional literature screening of pub-
lished journal articles whereby the movement behaviours 
of pre-school aged children had been examined at scale, 
we initially searched for research including > 1000 chil-
dren, as this is what is often seen in surveillance systems 
as ‘large scale’. However, when scoping the literature, it 
was apparent that there were minimal studies examin-
ing the behaviours collectively in this amount of pre-
school aged children (n = 1). Therefore, it was decided 
that it would be more pragmatic to extend the searches to 

studies that included more than 100 participants in their 
final sample.

Step 2 – Development of MoveMEY with carers of pre-school 
aged children
Focus groups (Step 2) with carers of pre-school aged 
children were conducted to co-design the measurement 
tool, in an available room within the participating set-
ting. The sessions were conducted by the lead researcher 
(SMP), as part of her PhD research, and who was spe-
cifically trained in focus group research. Detailed focus 
group procedures are previously published [31]. Follow-
ing informed consent and completion of a demographic 
information questionnaire, participants were provided 
with the initial version of MoveMEY (developed in Step 
1) to act as a stimulus and help facilitate discussion. The 
purpose of this step was to develop the tool with carers, 
rather than the tool be developed for them. It was made 
clear that the measurement tool could be completely re-
designed, re-formatted, could include different items, 
and that items could be added or removed. The topics of 
the focus group concentrated on the development and 
design, including on the content and format, of a new 
tool to assess movement behaviour of pre-school aged 
children. Discussions centred around identifying what 
kind of tool would be best, what the tool should look like, 
as well as discussions around the types, frequency, and 
duration of activities that their pre-school child engages 
in to ensure that the tool would appropriately capture the 
behaviours.

Step 3 – Development of MoveMEY with topic relevant 
researchers
Qualitative surveys (Step 3) were completed by research-
ers using the same initial tool presented to carers in 
the focus groups (developed in Step 1), in parallel to 
the focus groups (Step 2), to aid development of the 
tool. Researchers were sent a copy of the initial Move-
MEY questionnaire, the scoring sheet, and one free text 
response qualitative survey. Qualitative survey questions 
were devised using a range of references and resources 
[6, 17, 22, 32–34] and included space for any additional 
comments or suggestions.

Step 4 – Content validity assessment with carers of pre-school 
children
Interviews with parents of pre-school aged children 
were conducted by the lead researcher (SMP) following 
piloting of MoveMEY, to assess the content validity (rel-
evance, comprehensiveness, and comprehensibility) of 
the MoveMEY tool. Following informed consent (by way 
of a signed and digitally returned consent form), partici-
pants completed a demographic information question-
naire and the MoveMEY measurement tool over a period 
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of 7 days. Following completion of MoveMEY, semi-
structured telephone interviews were conducted with the 
participant. The questions on the interview guide were 
developed based on the quality criteria for good con-
tent validity outlined by COSMIN [23, 25]. Participants 
returned their completed MoveMEY diary back to the 
lead researcher via post.

For Step 2 and 4 ethical approval was obtained from 
the Department of Sport and Exercise Sciences ethics 
committee at University of Durham, UK.

Data analysis
The focus groups (Step 2) and interviews (Step 4) were 
voice recorded and transcribed verbatim. Whilst some 
field notes were made during both the focus groups and 
interviews, analysis was primarily based on the tran-
scripts from the voice recordings. The lead researcher 
(SMP) conducted data analysis. A thematic analysis 
approach [35, 36] was used in Step 2, 3 and 4 to code the 
data to:

  • Step 2: Summarise the focus group discussions to 
create the first official version of MoveMEY.

  • Step 3: Summarise the responses to the qualitative 
surveys, identify overarching themes, and compare 
coded responses and themes with the responses 
from carers to adapt MoveMEY.

  • Step 4: Summarise the responses from the interviews 
to determine the content validity of MoveMEY. 
Based on the results of the interviews, minor 
amendments were made to MoveMEY.

The final version of MoveMEY was checked by an exist-
ing public engagement group including parents of pre-
school children, who were recruited through Fuse. Fuse 
is a Centre for Translational Research in Public Health, 
based in the North East of England. This public engage-
ment group did not include any participants from Step 2 
or Step 4.

Themes for each section (Step 2, 3, and 4) were sum-
marised under the following categories: (1) Format of 
MoveMEY, (2) Content of MoveMEY, and (3) Scor-
ing of MoveMEY (following the content validity assess-
ment). Any further relevant data that did not fit under 
these categories were included as additional themes. 
The completed MoveMEY diaries (from Step 4) were 
scored by the lead researcher to ensure the scoring sheet 
was appropriate, and the diaries were screened to deter-
mine any additional concerns such as if any questions 
were consistently unanswered that had not been raised 
through the interviews.

Results
Participants
Three focus groups with a total of eleven carers (parents 
and nursery teachers) of pre-school children took place 

in early years settings in the North of England, typically 
lasting between 45 min and 1.5 h (Step 2). Children were 
present in two of the three focus groups, with nursery 
teachers also present in one of these focus groups to care 
for the children. Six topic relevant researchers, working 
in universities in the United Kingdom, participated in 
the qualitative surveys (Step 3). Researchers were in the 
movement behaviour field, including having expertise in 
child public health, measurement tool development and 
evaluation, and physical activity, sedentary behaviour, 
and sleep of young children. Twelve telephone inter-
views with parents of pre-school children took place, 
typically lasting between 25 and 40 min (Step 4). A total 
of 23 parents requested study information, of these, 14 
provided consent, and 12 parents (reporting on 13 chil-
dren) completed the study protocol. Of the two parents 
who provided consent but did not complete the study, 
one reported that both of her children were unwell with 
Covid so could no longer participate, and the other was 
moving jobs and did not arrange the interview. Children 
were often present with their parents during the tele-
phone interviews. Figure 1 provides an overview on the 
participants for each step of the development and con-
tent validity assessment of MoveMEY. Table  2 provides 
information on the demographic characteristics of the 
participants in Step 2 and Step 4 of this research.

Step 1 - Initial development of MoveMEY
The systematic reviews of the literature revealed two 
promising proxy reported tools for measuring PA and 
SB of pre-school aged children [21, 37], however, nei-
ther of these had a format or content that would provide 
appropriate output to assess duration of activities or the 
guidelines. For assessing sleep, only one sleep diary [38] 
demonstrated reasonable quality and validity, which had 
some relevant aspects for the initial tool including ‘lights 
off’ time and morning wake up time to assess sleep dura-
tion. The additional searches revealed only one national 
surveillance system that assessed the movement behav-
iour guidelines collectively, the Canadian Health Mea-
sures Survey, which included accelerometer derived PA 
and parental reported screen time and sleep [39].

Format of MoveMEY
The format of the initially developed tool was based on 
the Early Years Physical Activity Questionnaire (EY-PAQ) 
for the PA and SB questions [40], with questions worded 
as ‘last 7 days’ rather than ‘last month’ due to research 
suggesting this to be more accurate [33]. The question-
naire was separated into sections to capture the three 
main behaviours: PA, SB, and sleep. The sleep section of 
the questionnaire was formatted differently, to be able to 
capture consistent sleep and wake times.
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Content of MoveMEY
The content of MoveMEY was developed by the lead 
researcher (SMP) assuring questions aligned with the 
WHO movement behaviour guidelines [6], to ensure that 
the questions appropriately targeted the guidelines. The 
initial tool, accompanying scoring sheet, and mapping of 
questions to the guidelines can be found in additional file 
2.

Scoring of MoveMEY
The scoring of the initial tool was based on the format of 
the EY-PAQ [40] for the PA and SB questions, as well as 
the questions on nap time and night wakings. Total sleep 
duration was determined using the relevant variables 
(time in bed, time to fall asleep, total minutes awake dur-
ing the night and total nap duration). Questions on bed 
time, wake up time, and time to fall asleep were for what 

Table 2 Demographic characteristics of parent and carer participants (Step 2 and 4)
Demographic characteristics Step 2 Step 4
Number of participants 11 12 reporting on 13 children
Sex of parent (%) Female 100 92

Male 0 8

Ethnicity of parent (%) White British 100 92

Latvian 0 8

Age of parent/carer (years) Median 29 37

Range 21 to 61 27–40

Age of pre-school child (years) Median 3.7 3.8

Range 3.3–4.9 3.1–4.11

Sex of child (%) Female Question not asked 31

Male 69

Parental reported ethnicity of child (%) White British Question not asked 100

Education level (%) Bachelor degree or higher 9 92

A levels or equivalent 9 8

Diploma in higher education/BTEC or equivalent 18 0

GCSE’s or equivalent 27 0

Vocational qualifications 18 0

No formal qualifications 9 0

Did not specify 9 0

Employment status (%) Working full-time 36 34

Working part-time 27 50

Looking after the home 9 8

Not working 27 8

Household income per year (%) < £4,999 0 8

£5,000 - £9,999 9 0

£10,000 -£14,999 9 8

£15,000 - £19,999 18 8

£20,000 - £24,999 18 0

£25,000 - £29,999 18 17

£30,000 - £34,999 0 0

£35,000 - £39,999 9 8

£40,000 - £44,999 0 8

£45,000 - £49,999 0 8

£50,000 - £74,999 0 8

£75,000 - £99,999 0 17

£100,000 or more 0 0

Don’t know 18 0

Prefer not to say 0 8

*Index Multiple Deprivation quintile (%) 1 81 42

(1 = most deprived, 5 = least deprived) 2 9 25

3 0 17

4 0 8

5 9 8
* Step 2 based on 2015 IMD classification [29], Step 4 based on 2019 IMD classification [30].
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is ‘usual’, as such, these applied for every day of the week. 
‘Good quality’ sleep was determined based on sleep effi-
ciency, which included ≥ 85% total sleep time from total 
time in bed to be classified as good sleep quality, based 
on national sleep foundation recommendations [41]. 
Wake and bed times were determined to be ‘consistent’ if 
reported as consistent (classified as within 30 min, based 
on the definition outlined in [42]) for ≥ 5 days, based on 
existing questionnaires using this definition [43].

Step 2 and 3 -Development of MoveMEY with carers of pre-
school aged children and topic relevant researchers
Format of MoveMEY
Key findings on the format of MoveMEY, from both 
carers and topic relevant researchers, are displayed in 
Table  3. Carers consistently reported the importance of 
the tool capturing differences in routine. This included 
space to report for home and nursery activity separately, 
and weekday and weekend activity: ‘Yeah. That’s a week-
day, but then during the weekend it’s- (P4) ‘It’s a bit dif-
ferent like us.’ (P2). Carers suggested that it would be 
difficult to recall previous week activity of their child, due 
to the large number and variation of activities. ‘I think it’s 
a bit too hard for me this, because like she does so much 
each day, like all the different things she does through the 
day, and then you’re having to record them and remember, 
oh, it’s so confusing, I just don’t understand it’ (P3).

Carers and researchers both recommended a diary-
based format with daily reporting to aid recall and to 
capture differences in behaviours between days and rou-
tines (e.g., home and nursery). Carers stated this would 
be much easier and more convenient than retrospective 
reporting: ‘I think maybe like this with different days of 
the week. So you’re not having to sit and work out each 
day what they’ve done, at least you can have it as like 
a daily thing.’ (P5). Researchers stated that due to the 

complexity of measuring movement behaviour of pre-
school children through a proxy report, there may need 
to be a trade-off between brevity of a tool and the num-
ber/type of responses, including that a longer tool may 
be more meaningful for parents to complete as this may 
more accurately represent their child’s behaviour and 
is more likely to provide sufficient and useful data for 
researchers. Carers noted that daily reporting for differ-
ent activities would create ‘more paperwork’ but that ‘in 
the long run it’ll be easier’.

The structure for reporting sleep was regarded slightly 
differently. Carers suggested that stating ‘usual’ bed and 
wake times would work due to having strict and con-
sistent bedtimes for their pre-schoolers, but felt it was 
important to keep space to report differences and reasons 
for the difference. Similarly, researchers stated that it was 
important to distinguish between time in bed and time 
asleep, and to ensure space for parents to supplement 
their responses to the question on consistency of bed and 
wake times to state why times may differ. For nap time 
and night wakings, daily reporting was suggested by both 
carers and researchers to give a more accurate estimate, 
as these behaviours can vary substantially depending on 
the day and different circumstances.

Content of MoveMEY
The content of the initial MoveMEY tool was generally 
well received. Key findings on the content of MoveMEY, 
from both carers and topic relevant researchers, are dis-
played in Table  4. Carers stated that the activities out-
lined were relevant ‘captured most of what they do.’ (P11) 
and comprehensive in terms of the activities that children 
engage in ‘…I think you’ve covered the basic ones.’ (P2).

Similarly, researchers felt that MoveMEY contained 
relevant questions, represented an adequate reflection of 
each of the movement behaviours of pre-schoolers, and 

Table 3 Development of MoveMEY: key findings on the format from carers and researchers
Carers (n = 11) Researchers (n = 6)
Daily reporting Daily reporting

Diary format Tool may have to be longer to be more meaningful (to be 
able to collect sufficient and useful data)

Distinguish between weekday/weekend Distinguish between weekday/weekend

Enable space to report home and nursery activity Ability to capture home and nursery activity

Report nap time / night wakings daily as they differ from physical activity and sedentary 
behaviour, in that sleep is more consistent whereas physical activity and sedentary 
behaviour activities can differ day to day.

Report nap time / night wakings daily as they differ from 
physical activity and sedentary behaviour, in that sleep is 
more consistent whereas physical activity and sedentary 
behaviour activities can differ day to day.

Preferences differed in terms of entering own amount of time for each activity versus 
ticking boxes

Parents to enter own amount of time for each activity may 
make MoveMEY less complex

Sleep section slightly different – sleep routines mean that bed/wake time question 
would not need to be daily

Some behaviours may be reported twice – make clear from 
the start what questions are ahead to avoid this happening

*Empty cells indicate that the same suggestion had not been made
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appropriately targeted the guidelines. It was suggested by 
both carers and researchers that in some instances stat-
ing location of activity may help with recall, such as the 
question on ‘outdoor activities’ including options such as 
‘in the park’, rather than specific activities (e.g. time spent 
climbing). Carers suggested including example activities 
to help understand the question, alongside some blank 
spaces to add any additional activities. ’So we could just 
have examples so people don’t think hmm, what have 
they done?…’ Yeah, but then have the choice to also write 
your own if you can do that.’ (P4). Carers also recom-
mended having ‘additional comments’ sections to explain 
responses and provide detail (e.g. provide context around 
sleeping arrangements, such as child changing bed dur-
ing the night).

Carers suggested that it may be important to distin-
guish between the different types of seated travel, as 
not all were relevant to them. ‘…So we’re in the car quite 
a lot when we go out because my partner drives so we go 
everywhere… So I don’t know if being in a car or on pub-
lic transport would maybe be relevant.’ (P9). Likewise, 
researchers suggested that the question on seated travel 
should either explicitly state ‘restrained’ or be separated 
by the different modes of sedentary behaviour so that 
distinctions could be made between seated activity and 
restrained activity (e.g., seated whilst on the bus, seated 
in the car). Carers reported that they do not always know 
when their child falls asleep, as they may watch TV or 
play on a tablet before sleeping; highlighting that screen 
time before bed may be an important factor to include in 

MoveMEY. Researchers similarly suggested that it may be 
beneficial to capture screen time before bed. Although 
not a current guideline, there is accumulating evidence in 
this area [44], including being recommended by the UK 
guideline expert committee [45]. This also highlights that 
sleep latency may be difficult to assess in this age group 
and, therefore, emphasises the need for clarity in a tool to 
distinguish between bed and sleep time.

The terminology of ‘sweating’ was not appropriate for 
young children: ‘I wouldn’t ask them if she was sweat-
ing….’ (P5). Researchers suggested that ‘out of breath’ or 
‘breathe harder’ may be more relevant terminology.

Space to report ‘general information’ about the pre-
school child was recommended, to help put behaviours 
into context. This included reporting if their child:

1) Is suffering from illness at the time of measurement: 
‘…there should be a box here if they were ill, because 
[child] she never naps now, but if she’s ill she would 
probably sleep nearly all day’ (P10).

2) Has ‘sleep problems’, including night disturbances 
such as night terrors or to report the ‘type of sleeper’ 
that their child is. This question explicitly stated 
‘medical’ sleep problems with space to report 
information about the sleep problem, due to night-
time awakenings being common in pre-school 
children and lack of consensus on what is considered 
an excessive sleep problem versus normal sleeping 
behaviours.

3) Has a disability that may impact on movement 
behaviours.

Table 4 Development of MoveMEY: key findings on the content from carers and researchers
Carers (n = 11) Researchers (n = 6)
Initial tool was relevant and covered most of the ‘basic’ activities that children 
of this age engage in.

Initial tool thought to be relevant, provided an adequate reflection 
of the movement behaviours of this age group, and appropriately 
targeted the guidelines.

Locations of physical activity /active play, rather than specific activities. Locations of physical activity /active play, rather than specific activities.

Distinguish between different types of seated travel (e.g., separate spaces for 
travelling in car, on the bus).

Separate seated travel question to distinguish between different types 
of seated travel and to appropriately capture guidelines.

Space to add some additional activities. Additional activities to be added: ‘scooter’ (for leisure and active travel), 
soft play and puzzles. ‘Bath time’, ‘sitting whilst eating’ and ‘sitting whilst 
on the potty’ should be added, to ensure that these seated behaviours 
were captured.

Term ‘sweating’ not a word parents would use in relation to their pre-school 
child.

‘Out of breath’ or ‘breathe harder’ may be more relevant alternatives to 
the term ‘sweat’ for this age group.

Space to report ‘general information’ such as illness, sleep problems or 
disabilities.

Space to report ‘general information’ such as illness and sleep 
problems.

Children sometimes use screens before bed so unsure on sleep time. Screen time before bed may be important additional factor to capture.

Question on bed/wake time consistency- space to explain why differences 
may be present on certain days.

Question on bed/wake time consistency - space to explain why differ-
ences may be present on certain days.

Allow space for active travel versus walking/cycling for leisure.

Space for ‘additional comments’ to help put the responses into context.

Specific activities for sedentary behaviour and screen time

Report ‘0’ if activity didn’t happen

Add lay definitions of the behaviours to be captured
*Empty cells indicate that the same suggestion had not been made
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Researchers suggested that MoveMEY was comprehen-
sible, but for clarity lay definitions should be added to 
outline the key behaviours. Finally, carers suggested that 
it may be beneficial to be able to input the amount of 
time for each activity, as prescribed and specified times 
may add to the complexity of completing MoveMEY. A 
concern with this approach was researcher burden of 
handling the data. The revised MoveMEY measurement 
tool following this development process outlined in Step 
2 and 3 and accompanying scoring sheet, which was 
then assessed for content validity in the next step, can be 
found in additional file 3.

Step 4 – Content validity assessment with carers of pre-
school children.
Interviews with carers found no major concerns with 
MoveMEY that had been revised following Step 2 and 
Step 3. MoveMEY was stated to contain relevant items, 
was comprehensive to detect the range of children’s 
movement behaviours, and there were no concerns 
with comprehensibility of MoveMEY and instructions. 
Despite this, the content validity study allowed fur-
ther improvements of MoveMEY in line with parental 
feedback, which we describe below. An overview of the 
amendments made to MoveMEY following the content 
validity study can be found in Table 5.

Format of MoveMEY
Parents stated that reporting activity every day was ben-
eficial: ‘But certainly, I think I needed to do it every day 
‘cause otherwise I would forget what we’d done’ (P14), that 
reporting hours and minutes was the best way to recall 
PA and SB activity, and that the weekly overview helped 
to show the reality of their children’s movement: ‘…Erm… 
so, if you just picked like two or three days potentially it 
would have given you more of a skewed reality. Whereas 
the week … it gives more of a chance to show reality…’ 
(P23). The sequence of questions was well received by 
parents: ‘I think they were fairly erm… they flowed pretty 
well to be honest. Erm… so… no, it made a lot of sense that 
the order that you had them in made a lot of sense’ (P12).

 Improvements to MoveMEY included changing the 
sleep section so that all questions had daily response 
options, due to variation in the bed and sleep time of the 
children: ‘I mean normally there can be a bit of fluctua-
tion some days… so, yeah, I think that potentially given 
the option to say each time might have been like more reli-
able’. (P23). Further, it was suggested that some boxes 
were irrelevant and could be removed, for example, 
crossing out ‘home’ boxes when the question was spe-
cific to ‘outdoor play at school’. An example of how to 
complete MoveMEY to improve the clarity on what is 
expected was added based on a parental suggestion.

Content of MoveMEY
MoveMEY was comprehensible, with parents consis-
tently reporting that MoveMEY was ‘easy to under-
stand’, ‘straightforward’, and ‘self-explanatory’ and that 
MoveMEY was ‘well worded’, ‘well structured’, and ‘well 
designed’. Parents felt that MoveMEY was comprehensive 
and relevant, that it covered all ‘age-appropriate activi-
ties’ that their children would engage in: ‘Erm… I think 
it… everything that a child her age does is covered and 
more to be honest…’(P14). Some parents appreciated hav-
ing space to include additional activities, such as ‘friend’s 
party with bouncy castle’ and ‘going to the cinema’. Oth-
ers did not feel it was necessary as they felt everything 
had been covered: ‘…I didn’t put anything in, in sort of 
the ‘Other Activity’ just because everything else had… had 
covered-’ (P17). It was acknowledged that ‘other’ behav-
iours may be missed but would potentially be difficult to 
capture in any tool: ’general kind of toddling about… you 
know, just little things like that obviously you can’t really 
cover that.’ (P22). However, this was represented as a lim-
itation of proxy reported tools.

Improvements to the content of MoveMEY included 
altering the wording of the question targeting higher 
intensity PA. Multiple alternative suggestions for the 
wording of this question were proposed and are included 
in the revised format. Further, during the period of mea-
surement, some participating children were suffering 
from illness that impacted on their usual behaviours. One 
parent interpreted the question to mean long-term illness 
‘I just presumed like an illness, you know, like a long-term 
illness for some reason… I didn’t think that, you know, him 
being poorly for the short spell.’ (P18). As such, this ques-
tion was amended to ensure that short-term illness for 
the period of measurement would also be captured.

Usability of MoveMEY
Parents suggested that MoveMEY was easy to complete 
daily: ‘But yeah, I think it’s all right, it’s not a massive 
task, it’s just a couple of minutes, a few minutes a day, you 
know, just to write a quick diary entry, isn’t it?’ (P18). Par-
ents stated that when children were in the care of other 
family members, they would ask the family member to 
keep a log of the child’s activity and/or would obtain the 
information verbally when collecting their child. When 
children were at nursery, parents used strategies includ-
ing asking nursery if they could complete the diary dur-
ing the day or report to parents at the end of the day, 
extracting information uploaded to social media by the 
nursery, or through information posted on the phone 
applications (Apps) used by the nurseries.

Scoring of MoveMEY
In some instances, the overall reported time exceeded the 
24 h of the day. There are several reasons why this may 



Page 10 of 16Phillips et al. International Journal of Behavioral Nutrition and Physical Activity           (2023) 20:95 

Original question in MoveMEY Concerns Revised question
Part one: General Questions
1. Does your child have any physical, neurodevelopmental, or medical condi-
tion or disability that affects their ability to play and be physically active?

No concerns No amendments made

2. Does your child have any medical sleep problems, such as night terrors? No concerns No amendments made

3. Is your child currently suffering from an illness that may affect their normal 
behaviours, including being active, movement, sitting or sleep?

Question appearing as though it is only 
aimed at long term illness, rather than 
just being unwell during the week of 
measurement

Changed to include more 
example so that even 
short-term illnesses are 
captured. ‘Is your child 
currently suffering from 
an illness, unwell or poorly 
(short or long term) that may 
affect their normal behav-
iours, including being active, 
movement, sitting or sleep?’

Part Two: Physical Activity
4a. Please state how many hours and minutes your child spends actively 
playing outdoors in each of the following (activities may include: running 
around, jumping on a trampoline, climbing, skipping, throw/catch).

Columns for home and nursery activity, 
but specific row was also available for 
‘indoors at nursery’.

Crossed out ‘home’ boxes 
for the ‘outdoor play at 
nursery’ row

4b. Did any of these activities make your child ‘huff and puff’ or breathe 
harder? (Please circle)

Parents did not always feel their child 
would be out of breath or ‘huffing and 
puffing’, but that a range of activities 
would suggest this intensity of activity.

Added more examples of 
higher intensity activ-
ity, including makes child 
breathless, hot and sweaty, 
or need a drink or rest

4c. If yes, please state how many hours/minutes of this activity made your 
child ‘huff and puff’ or breathe harder.

5a. Please state how many hours and minutes your child spends actively 
travelling, which could include travelling for leisure (e.g. to/from school, the 
shops, the park) each day.

No concerns No amendments made

5b. Did any of these activities make your child ‘huff and puff’ or breathe 
harder? (Please circle)

Parents did not always feel their child 
would be out of breath or ‘huffing and 
puffing’, but that a range of activities 
would suggest this intensity of activity.

Added more examples of 
higher intensity activ-
ity, including makes child 
breathless, hot and sweaty, 
or need a drink or rest

5c. If yes, please state how many hours/minutes of this activity made your 
child ‘huff and puff’ or breathe harder.

6a. Please state how many hours and minutes your child spends actively 
playing indoors (activities may include: dancing, running around, rough and 
tumble play, sit and ride push toys).

Columns for home and nursery activity, 
but specific rows were also available for 
‘indoors at home’ and ‘indoors at nursery’.

Removed columns for 
home/nursery, as there 
was a row for each of these 
locations.

6b. Did any of these activities make your child ‘huff and puff’ or breathe 
harder? (Please circle)

Parents did not always feel their child 
would be out of breath or ‘huffing and 
puffing’, but that a range of activities 
would suggest this intensity of activity.

Added more examples of 
higher intensity activ-
ity, including makes child 
breathless, hot and sweaty, 
or need a drink or rest

6c. If yes, please state how many hours/minutes of this activity made your 
child ‘huff and puff’ or breathe harder.

Additional comments on physical activity No concerns No amendments made

Part Three: Sedentary Behaviour
7. Please state how long your child spends in screen based activities whilst 
in a sitting, reclining or lying position.

No concerns No amendments made

8. Please state at what time your child last uses a screen before going to bed 
(e.g. if child watches a film before bed).

Screen time before bed, some children 
do not watch screens after morning, but 
parents still found this self-explanatory.

No amendments made

9. Please state how long your child spends playing and in other activities 
whilst sitting, reclining or lying, including quiet or carpet time.

No concerns No amendments made

10. Please state how long your child spends seated whilst travelling. No concerns No amendments made

Additional comments on sedentary behaviour No concerns No amendments made

Part Four: Sleep
11. Please write your child’s usual bed time and wake up time. Some parents stated variation in bed, 

sleep, wake and out of bed time – daily 
reporting of these factors may increase 
accuracy of tool.

Changed to daily reporting 
of bed time, sleep time, 
wake time, out of bed time.

12. On which days of the week is this the case? (Please circle and provide a 
reason in the box if different)

Removed question due to change in format for sleep questions, mean-
ing that consistency can be detected by the MoveMEY tool without 
this additional question.

Table 5 Overview of the amendments made to MoveMEY following the content validity assessment
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be: (1) Sleep questions as part of the tested tool were 
broad asking for ‘usual’ sleep rather than daily reported. 
However, the main amendment to MoveMEY includes 
that sleep is reported daily. (2) Parents overestimating 
the amount of time their children engage in PA, and in 
some instances SB too, which is a known challenge of 
proxy reported tools. (3) Cross-over of activity; parents 
reported that their children sometimes engage in two 
behaviours simultaneously (e.g. walking whilst playing on 
a tablet). Therefore, the same time-period was recorded 
twice. The diaries took on average around 10 min to score 
manually.

Description of the MoveMEY measurement tool
The final developed version of MoveMEY consists of four 
sections: (1) General questions: (2) Physical activity, (3) 
Sedentary behaviour and (4) Sleep. In general questions, 
carers can report information on whether their child has 
any disabilities, sleep problems, or illnesses. In section 
two, carers can record duration of time their child spends 
in different outdoor and indoor physical activities, and 
active travel. There is space to record how many hours 
and minutes of this activity is of higher intensity. In sec-
tion three, carers can report duration of time their child 
engages in different sedentary screen-based activities, 
seated whilst travelling, and engaging in different seden-
tary pursuits (e.g. playing with toys, crafts). One question 
asks the last time the child uses a screen before bed. In 
section four, parents report what time their child goes 
to bed, to sleep, wakes up, and gets out of bed. Along-
side how many times and how long each time their child 
wakes during the night and naps during the day to deter-
mine sleep duration, quality, and consistency of their 
child’s sleep. A scoring sheet accompanies MoveMEY 
that can be used to determine whether children meet the 
thresholds for the guidelines. The final developed version 
of MoveMEY, ready for further evaluation, along with 
accompanying scoring sheet, and how questions map to 
the guidelines can be found in additional file 4. Figure 2 

provides an illustration on how the tool changed from 
the initial version (Step 1) to the finalised version follow-
ing co-design and content validity assessment (Step 4).

Discussion
This study outlines the rigorous development and content 
validity of Movement Measurement in the Early Years 
(MoveMEY), a newly developed paper based seven-day 
daily reported diary that measures the behaviours of PA 
(frequency, duration, intensity, and type), SB (frequency, 
duration, and type) and sleep (duration and quality) of 
pre-school children (aged 3 or 4 years old). MoveMEY 
was co-designed with parents and carers of pre-school 
children, as well as topic relevant researchers. MoveMEY 
can be administered for use by carers of pre-school aged 
children without the need for researcher assistance. The 
intended application of MoveMEY is to determine adher-
ence to the WHO movement behaviour guidelines [6].

An initial tool was developed and subsequently co-
designed with carers (parents and nursery teachers) and 
researchers, including substantial modifications to the 
design, format, and content of MoveMEY. Main find-
ings from the co-design process included a change from 
a short questionnaire to a detailed 7-day diary based 
format, separated by the distinct constructs (PA, SB and 
sleep), and including general information questions on 
child’s health status. These changes were suggested by 
the carers included in the development process; with 
the granularity of the diary format allowing for a more 
detailed overview of children’s movement behaviours to 
aid in being able to detect the behaviours children engage 
in. This format was suggested for various reasons includ-
ing daily reporting being easier to recall (and thus provid-
ing more accurate and meaningful responses), providing 
the ability to distinguish between weekday and weekend 
activity, and ensuring that there was not an over/under-
estimation of certain behaviours such as naps and night 
wakings that do not always occur consistently through-
out the week. Throughout the stages of development 

Original question in MoveMEY Concerns Revised question
13. From the time that your child goes to bed, how long does it take them 
to fall asleep?

Some parents stated variation in bed, 
sleep, wake and out of bed time – daily 
reporting of these factors may increase 
accuracy of tool.

Changed to daily reporting 
of bed time, sleep time, 
wake time, out of bed time.

14. From the time that your child wakes up, how long does it take them to 
get out of bed?

Some parents stated variation in bed, 
sleep, wake and out of bed time – daily 
reporting of these factors may increase 
accuracy of tool.

Changed to daily reporting 
of bed time, sleep time, 
wake time, out of bed time.

15. Please state how many times and for how long each time, that your child 
wakes up during their night-time sleep.

No concerns No amendments made

16. Please state how many times and for how long each time that your child 
naps during the day.

No concerns No amendments made

Additional comments on sleep No concerns No amendments made

Table 5 (continued) 



Page 12 of 16Phillips et al. International Journal of Behavioral Nutrition and Physical Activity           (2023) 20:95 

carers consistently stated the variability between days in 
the activity of their young children, which highlighted the 
importance of a tool that can capture this variation and 
intricacies between days to provide a more accurate rep-
resentation of pre-school children’s movement behaviour. 
Further to this, MoveMEY was split so there was space 
to report PA and SB separately for both home and nurs-
ery. This was recommended to improve the likelihood 
of detecting nursery-based activity, as nursery teachers 
could help with completing the tool.

During the development of MoveMEY,  carers and 
researchers found that the initial version included rele-
vant activities for children of this age, and researchers felt 
the items of MoveMEY appropriately captured the con-
tent of the guidelines. Multiple suggestions were made 
to make MoveMEY more comprehensive and easier to 
complete, which were relatively consistent between car-
ers and researchers. For example, separating the different 
modes of seated travel and changes and clarification on 
terminology. Some substantial additions included adding 
a space for ‘additional comments’ at the end of each sec-
tion, a question on screen use before bed, and a section 
on ‘general information’ to report disabilities, sleep prob-
lems and illness.

The content validity study confirmed that MoveMEY 
is comprehensive and relevant to pre-school children’s 

movement behaviours, was not missing relevant items, 
was comprehensible and easy to use. Some amendments 
were made to MoveMEY following the content validity 
study, in line with parental feedback, including adding 
more examples to questions aiming to detect moderate to 
vigorous PA and crossing out/removing some irrelevant 
columns (e.g. crossing out ‘nursery’ boxes when the ques-
tion was specific to ‘home’). The most substantial amend-
ment was the transition from questions asking about 
‘usual’ bed, sleep, wake, and out of bed time, to daily 
reporting, as per the rest of the diary. This resulted in 
removal of a question on consistency of bed/wake time, 
as this was no longer necessary. The revised and final-
ised version of MoveMEY was then checked by a public 
engagement group of parents, who confirmed that the 
final version was appropriate and did not raise any fur-
ther concerns.

MoveMEY is a novel tool with distinct differences 
compared to existing parental reported tools examin-
ing movement behaviour. To our knowledge, there are 
currently no available tools, that have undergone mea-
surement property evaluation that would be suitable 
for determining the movement behaviour guidelines of 
pre-school children [14–16]. Existing parental reported 
tools examining movement behaviours of young chil-
dren do not have the ability to determine the prevalence 

Fig. 2 Illustration of initial tool (Step 1) to finalised tool (Step 4)
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of meeting the guidelines due to questions asked and 
response options not aligning with the movement behav-
iour guidelines [46–48]. MoveMEY therefore presents 
the first co-designed tool undergoing measurement 
property evaluation that would have the ability to deter-
mine the movement behaviour guidelines of pre-school 
children.

Although at first intended to be a brief questionnaire, 
through the co-design process with parents and car-
ers, the developed tool is a seven-day diary, separated 
by the distinct constructs (physical activity, sedentary 
behaviour, and sleep). MoveMEY is completed daily for 
a period of seven days by the child’s parent or primary 
caregiver, with additional information provided from 
nursery teachers and other caregivers, such as grandpar-
ents, to capture movement behaviour when children are 
being cared for by others. The granularity of the diary 
format allows for a more detailed overview of child’s 
movement behaviours including frequency, duration, 
and type of activities. Whilst an advantage of this tool is 
the granularity in which it can detect movement behav-
iours, which may be beneficial in providing more accu-
rate and detailed results than previous parental reported 
tools, it is plausible that this may be quite intensive for 
large-scale measurement. However, there is evidence of 
success using the ‘time use survey’ (> 4500 participants in 
the published studies after data cleaning), whereby par-
ticipants self-report activity they engage in every 10 min 
for two 24-hour periods [49, 50]. In addition, given that 
the present tool was co-designed by parents and carers, 
with the majority reporting that they did not find com-
pleting the tool time consuming, there can be confidence 
that this is the type of tool preferred by parents and car-
ers of pre-schoolers. However, it is necessary for future 
research examining the tool to be tested with larger sam-
ples to determine the applicability of the tool for large 
scale measurement.

Strengths and limitations
The main strength of this study is the in-depth develop-
ment process and assessment of content validity, using 
the recommended COSMIN guidelines for a high qual-
ity development of tool study [26]. Involvement of par-
ents/carers and researchers in both the development and 
content validity assessment of the new measurement tool 
was advantageous, as parents and carers are the experts 
of their children’s behaviour, and are best suited to state 
the activities their children engage in. Although this tool 
was developed through a rigorous development process, 
including the first important step of ensuring content 
validity, which included key insights from parents and 
carers, there are some sources of error and bias with 
parental reported tools that may be unavoidable. This 
includes that parents are not always with their children 

and may have to estimate time due to the sporadic and 
intermittent nature of children’s behaviours or any night 
waking. Whilst these limitations must be acknowledged 
and may limit the accuracy of parental reported tools 
for such young children, there is still a necessity for 
tools of this kind [13], and the detailed information the 
tool can offer in terms of the type and duration of activ-
ity across different days of the week is valuable. In addi-
tion, an accepted challenge of measuring sleep of young 
children by proxy report is that this may be difficult to 
accurately assess if the parent is asleep themselves and/or 
in a separate room. Despite this, proxy report is still the 
most widely used method for assessing sleep, and to date, 
there is limited research examining alternative methods 
for assessing habitual sleep in this age group [15].

A further strength is that the recruitment strategy 
deliberately targeted lower socioeconomic status (SES) 
groups, whose views are often underrepresented in mea-
surement literature [15, 16]. Participants in both the 
development and content validity assessment of Move-
MEY largely consisted of individuals living in the most 
deprived regions in the UK, based on the IMD [29, 30]. 
However, participants in the content validity study (step 
4) were highly educated (92% educated to Bachelor 
degree level or higher). Using the Flesch-Kincaid read-
ability calculator [51], most items of the final version 
of MoveMEY were judged as ‘easy to read’ and suitable 
for those aged 10–11 years, with some items scored as 
‘Plain English’ and being suitable for those aged 13–14 
years. Despite this resulting sample, a targeted recruit-
ment approach was an important consideration, as even 
when using this targeted approach, we found that a large 
proportion of participants were highly educated and had 
high incomes, as such, it was particularly pertinent to aim 
to capture some representation from parents and carers 
from lower SES backgrounds. Although it is unknown 
if the development of MoveMEY would have differed if 
we had not used this targeted recruitment approach, and 
rather had a more broader recruitment strategy, it was 
important to focus recruitment on lower SES groups 
for several further reasons, including: (1) Inequalities in 
representation in measurement literature, with limited 
evidence for individuals from lower SES backgrounds 
[15, 16] and (2) Due to persistent inequalities in health 
and health outcomes, interventions and initiatives aimed 
at improving movement (and related e.g. eating) behav-
iours of young children are often targeted at lower SES 
groups [e.g. 52, 53] and so it is particularly important 
that tools are relevant, usable, and understandable to 
these groups. Successfully recruiting low SES families 
for this type of research project is an accepted challenge 
[54]. A plausible reason that the recruitment strategy 
focusing on lower SES groups may have been less suc-
cessful in Step 4 is due to this part of the research taking 



Page 14 of 16Phillips et al. International Journal of Behavioral Nutrition and Physical Activity           (2023) 20:95 

place during the Covid-19 pandemic, which resulted in 
heightened responsibilities for early years settings which 
restricted the degree to which settings could engage in 
research (e.g. needing to limit unnecessary contact) and 
staff shortages including increased staff absences due to 
Covid. This also limited the extent to which recruitment 
and data collection could take place face to face, which 
may have impacted the diversity of the sample. Stuber 
and colleagues [54] suggest visiting the location of the 
target group and involving key community members as 
strategies to help achieve success with recruitment of low 
SES groups in research. We were unable to employ such 
methods due to the specific circumstances under which 
this research took place (during the covid-19 pandemic).

A limitation of the work is that despite trying to achieve 
a diverse sample by recruiting settings in one of the most 
ethnically diverse cities in the UK [55], the sample in the 
present study was not ethnically diverse, as such, gener-
alisability of the findings across different ethnic groups is 
unknown. Further evaluation of MoveMEY should include 
ethnically diverse samples. The ways in which this may be 
achieved would include several strategies: (1) Trying to 
access a gatekeeper with whom individuals from different 
ethnic backgrounds may feel more able to identify with, 
(2) Public engagement and involvement with individuals of 
different ethnic origin, to identify if the recruitment mate-
rials (e.g. recruitment posters) can be made more inclusive, 
(3) Aiming for face to face recruitment in settings in ethni-
cally diverse communities. MoveMEY has been developed 
in English, with only fluent English speakers involved in the 
development and content validity assessment. This limited 
the inclusivity of our research, and the applicability and suit-
ability of MoveMEY to families in other countries would 
require further research.

In addition, the use of a qualitative survey with a small 
number of topic relevant researchers may have limited the 
scope of responses in comparison with other possible meth-
ods, such as a Delphi study. However, the purpose of this 
stage was to ensure that an overview of perspectives from 
topic relevant researchers with extensive experience in the 
field of child public health, measurement of physical activ-
ity and related behaviours, and/or knowledge on movement 
behaviour guidelines, were involved with this process, to 
ensure the tool was appropriate for research in this area.

The age group of children aged 3–4 years was chosen 
to ensure consistency between the target population of 
the tool and the guidelines in this age group [6]. However, 
this may limit the scope of the tool to this age group only.

Implications of findings and future research
This study highlighted the importance and value of rig-
orous tool development with the target population, in 
ensuring that the tool is relevant, comprehensive, com-
prehensible, and in a suitable format for end users. A key 

implication of this work is the methodological advancement 
that it provides. To date, no measurement tools for assess-
ing movement behaviours of pre-school children have been 
developed and assessed for content validity with both par-
ents/carers of pre-schoolers and topic relevant researchers 
[14]. In line with recent works in older age groups (9–12 
year old children) [56], this study serves as a model to help 
inform procedures for future development of measurement 
tools used to assess movement behaviour.

This is a novel piece of work as, to our knowledge, this 
presents the first study that has developed a single tool 
that could be used to assess compliance with the recent 
WHO movement behaviour guidelines for pre-school 
children [6]. MoveMEY, the newly developed tool pre-
sented here, demonstrates good content validity includ-
ing having the ability to detect ‘type’ of activity such as 
screen time. There are some specific areas for future 
research to conclude on the quality and accuracy of 
MoveMEY, including examining the:

  • Convergent validity of MoveMEY by evaluating 
MoveMEY alongside a range of reference methods, 
such as direct observation, accelerometer, and sleep 
diaries to determine if MoveMEY provides similar 
outcomes to valid pre-existing methods, including 
research into the minimum number of days needed 
for a valid week.

  • Test-retest reliability of MoveMEY, alongside a 
comparison tool to determine if MoveMEY is stable 
at detecting the behaviours, and to determine 
whether any differences reported are because of 
changes attributable to the tool versus changes in 
behaviour.

  • Feasibility of MoveMEY at scale, through evaluation 
with large samples of children, particularly with sub-
groups not involved in the development of the tool.

  • Variation in tool administration, including online 
(app) versus paper-based tools. This would apply 
to MoveMEY, but also as an area of research more 
generally to examine the effectiveness and accuracy 
of tools in these different formats.

Conclusion
The rigorous development and content validity assess-
ment of MoveMEY, with parents and carers of pre-school 
aged children and topic relevant researchers resulted in a 
relevant, comprehensive, and comprehensible 7-day daily 
reported diary that can be used to measure movement 
behaviour (physical activity, sedentary behaviour, and sleep) 
of pre-school children (aged 3–4 years). Assessment of the 
convergent validity (in comparison with reference methods 
of direct observation, accelerometer, and sleep diary) and 
test-retest reliability of MoveMEY is an important next step 
to conclude the accuracy of the measurement tool.
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