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Abstract
Background

The creating healthy eating and active environments survey (CHEERS) is an audit tool used to assess the
nutrition and physical activity environment in early childhood education and care (ECEC) centres.
Availability of the tool has been limited to paper-based versions. Digital health initiatives offer improved
reach and immediacy of support for community-based clients through novel technology products. In
order to provide increased access to the CHEERS tool, an online version was developed. The objective of
this study was to assess the reliability of an online version of CHEERS.

Methods

Utilizing a randomized crossover design, ECEC educators completed either a paper-based or online-based
survey and then the opposite mode with a two to three-week interval. The intraclass correlation coe�cient
(ICC, with 95% con�dence interval) was used to determine the reliability between test and retest. Absolute
index of reliability in the original measurement was assessed through the standard error of measurement
(SEM = SD × √1-ICC). The smallest amount of change not due to inherent variation was assessed by
determining minimal detectable change at the 95% con�dence level (MDC95 = SEM × 1.96 ×√2; MDC95% =
MDC95/mean ×100).

Results

Test-retest reliability was good to excellent for the online-based CHEERS total score (ICC = 0.86) and for
each of the four subscales: food served (ICC = 0.82), healthy eating environment (ICC = 0.76), program
planning (ICC = 0.76), and physical activity environment (ICC = 0.79). The SEM, MDC95, and MDC95% for
the CHEERS overall score were 0.79, 2.19, and 9.6%, respectively.

Conclusions

The results of this study demonstrate that the online-based and paper-based versions of the CHEERS
audit tool share comparable accuracy. The CHEERS tool can be reliably implemented in an online
environment and this provides users an alternative means to complete the centre-based health
assessment. The advantage of the online-based version includes user accessibility and the potential to
develop a feedback response for participants using digitally collected data.

Background
The early years are a critical period in child development where the origins of lifestyle health behaviours
can be identi�ed. Patterns of eating and activity, as early as one to two years of age, have been
demonstrated to track through childhood and into adulthood (1–6). Research suggests that Canadian
preschool-aged children consume less than one-third of the vegetable and fruit intake recommended
combined with low levels of physical activity (7–10). It is estimated that close to 60% of Canadian
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children 0–5 years participate in some type of childcare arrangement with over half of these attending
centre-based care (11). This demonstrates that early childhood education and care (ECEC) environments
represent rich opportunities for interventions that promote healthy eating and reduced sedentary
behaviours aimed at preventing childhood obesity and the reduction of the long-term non-communicable
chronic disease (12–14).

The creating healthy eating and active environments survey (CHEERS) tool is a community-based,
educator-administered audit tool designed to offer ECEC centres an evaluative measure for eating and
activity environments for their childcare context. The tool that has been assessed for reliability and
validity with early childhood experts and educators. Content validity development for the CHEERS tool
followed a structured process involving a panel ten nutrition, physical activity, early childhood, and public
health professionals with a readability of grade 8.1 using Flesch–Kincaid (15) with evidence of good
inter-rater reliability, intra-rater reliability, internal consistency, and concurrent validity (16).

The CHEERS tool was developed as a paper instrument that could be completed by an educator and
returned by ground mail for evaluation. Paper-based questionnaires are human resource intensive and
introduce the possibility of data omission and errors in data transcription to digital format. Electronic
data collection is becoming more extensively used in healthcare research. There are many advantages of
online-based questionnaires including remote community access, facilitated data entry time, reduced
processing cost, and faster survey response return to stakeholder (17,18). Moreover, a key message from
the early childhood community is the need for reciprocation. While data is collected from the ECEC centre,
how can the centre bene�t from completing the questionnaire? Educator awareness of policies and
practices that support or impair healthy environments for children have been identi�ed as a method of
informing or rea�rming health promoting professional practice activities (19). An online-based survey
can increase response time and support just-in-time learning for educators.

An electronic version of the CHEERS tool was developed to align with increasing use of electronic public
health outreach and resources provided through website in addition to the desire of educators to access
the tool in an online context. While reliability and validity of the CHEERS tool have been demonstrated, it
is not known if administration using an online-based interface is consistent with paper and pencil
versions. The aim of this study was to assess the reliability and utility of an electronic version of the
CHEERS tool.

Methods
This study was conducted in Alberta, Canada throughout provincial health zones. Ethical approval to
conduct the study was obtained from the Mount Royal University Human Research Ethics Board (no.
100016). Participants were fully informed about the purpose and procedures of the study and provided
written consent for paper �rst participation or digital consent for electronic �rst participation. No minors
were involved in this study.
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Participants
Licensed ECEC centres, identi�ed as Day Care Programs (Schedule 1 of the Childcare Licensing
Regulation), are facility-based centres that serve infants, toddlers and pre-school-aged children in Alberta,
Canada. They typically provide care throughout the day, from the morning to early evening. To be eligible
for the study, ECEC educators had to be employed full time in licensed ECEC centres that provided care
for a minimum of 15 preschool aged (3–5 years) children with the classi�cation of day care program.
Inclusion criteria included access to an electronic device (smartphone/tablet/laptop) and �uent in
English. Exclusion criteria were exclusive employment in family day home or after school care programs
or employment in unlicensed ECEC centres.

Creating healthy eating and activity environments (CHEERS)
audit tool
The CHEERS audit tool includes 59 items divided into four subscales: food served (23 items), healthy
eating environment (18 items), healthy eating program planning (6 items), and physical activity
environment (12 items). Response options for each item range from always to never which are then
recorded from 1 to 7. Scores are averaged for each subscale and summed for the CHEERS total score
(range 4–28). The questions can be accessed at https://cheerskids.ca/survey.

Study Design
This study is a randomized crossover trial design comparing paper and electronic survey formats. A
convenience sample of ECEC educators were recruited from ECEC centres throughout Alberta. Flyer
advertisements were distributed provincially through email, inviting ECEC educators to contact the project
coordinator through email. A $20 gift card was provided to respondents as an incentive. Interested
individuals were contacted via email or telephone and given detailed instructions about the study to
ensure sample validity and data integrity (20). Educators were randomly assigned by random generated
number to complete the CHEERS survey either in paper version or electronic survey platform. The two
study groups were reversed according to the randomized crossover design and the alternate mode was
completed within two to three weeks.

Study methods
Participants assigned to paper �rst administration received the CHEERS survey in a sealed envelope with
instructions on how to complete the survey as well as a prepaid pre-addressed envelope to use to return
the paper survey to the research team. An email reminder was sent to the participant ten days after
mailing to ensure participants received the survey and to encourage return of the survey. In three cases,
the paper surveys had not arrived and an additional package had to be resent. Upon return, surveys were
coded and data entered into a Microsoft Excel 2016 spreadsheet. In the case of missing data, the input
was left blank. If a page of survey responses were missed the survey was considered spoiled and the
participant considered lost to follow up. Once surveys were received and veri�ed, participants received a
personalized email link to the electronic CHEERS survey, which could be completed at participants’
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convenience. A reminder email was sent one week after the �rst email to those individuals who had not
yet completed the survey with the link to the online-based questionnaire. Participants assigned to the
electronic �rst administration received a personalized the link to the electronic version of CHEERS which
contained instructions on how to complete the survey and was followed by a reminder email one week
later. Once the electronic system recorded the completion of the survey, the paper survey package was
mailed to participants. An email reminder was sent to participants ten days later to check for survey
receipt and encourage return. In two cases, paper surveys had to be resent and in three cases participants
indicated surveys were mailed back however these were never received by the research team.

Online Interface
The electronic questionnaire system for the CHEERS administration was built in Qualtrics® online-based
survey platform. This survey system is compatible across computer and mobile smartphone platforms
(e.g. Apple Safari, Google Chrome, Internet Explorer, Mozilla Firefox). The survey is optimized to the
mobile experience to adjust for screen size and formatting. The online version of the CHEERS
questionnaire was developed to replicate the paper-based questionnaire experience as closely as
possible. The online questionnaire presents three questions per page with a progress tracking bar at the
top of the survey. The survey platform also records the duration (time to complete the survey). A sample
screenshot of the online-based interface for the survey tool is presented in Fig. 1. Participants were
provided unique email link once identity and eligibility veri�ed.

Sample Size
Sample size needed for the reliability analysis was calculated using the sample size calculator (21) using
the parameters of required number of participants when β = 0.20, α = 0.05, the number of repetitions per
participant as two, with a potential dropout rate of 30%. We chose an ICC = 0.70 as minimally acceptable
and an ICC = 0.90 as desired based on the recommended minimum reliability of 0.70 when the scale is
used in research (22). This calculation returned a required sample size of 23 participants per group (paper
1st or online 1st ) or 46 participants estimated to be su�cient for testing reliability (21–23).

Statistical Analysis
The results of the paper questionnaire were manually inputted into Microsoft Excel 2016, while the data
for the electronic collection was captured by Qualtrics software program and derived directly from the
system database. Statistical analysis was performed using SPSS statistical package version 26 (SPSS
Inc, Chicago, IL), with alpha level of p < 0.05. Descriptive statistics were used to report means and
variation between trials for the overall CHEERS score and subscales. Group comparisons were performed
using independent t-test and Pearson chi-square tests for numerical and categorical demographic
variables, respectively, to assess heterogeneity between ECECs.

To assess the magnitude of the association between electronic and paper data, we calculated an
intraclass correlation coe�cient (ICC) for each administration and administration time points along with
their 95% con�dence interval. The ICC takes into account the selection of raters as well as the correlation
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and agreement between raters (24–26). The intraclass correlation coe�cient estimates and their 95%
con�dent intervals for test-retest reliability were based on a single rater/measurement, absolute-
agreement, 2-way mixed-effects model (24,27). In this study, interpretations of ICC results followed Koo
and Li’s categorizations: poor (less than 0.5), moderate (0.5–0.75), good (0.75–0.9), and excellent
(greater than 0.90) [21]. To further assess response stability, the standard error of measurement (SEM)
was calculated using the following formula: SEM = SD × √(1 – ICC) (28,29). The SEM provides an index
of the “trial-to-trial noise in the data” which provides an absolute index of reliability in the original
measurement unit without the in�uence of variance among participants (28). Smaller SEM values
demonstrate lower response variation from test to retest. Absolute reliability provides additional
information about a change in score and what change would be required to provide a measure of true
change beyond expected measurement error and individual variabilities. This can be evaluated using the
minimal detectable change (MDC95) which provides a value of reliability in the original units of the
measure re�ecting the amount of change required to demonstrate a difference not due to chance at the
95% con�dence level (30). MDC95 was calculated using the following formula: MDC95 = SEM × 1.96 × √2
(31). This change can be expressed as relative change (MDC95%) and was calculated in this study using
the following formula: MDC95% = MDC95/mean × 100 (citation). An MDC95% less than 30 has been
interpreted in the literature as acceptable random measurement error and under 10 as excellent (32,33).
Utility was evaluated by documenting the length of time taken to complete the CHEERS tool as recorded
in the survey platform housed in Qualtrics (34).

Results

Participants
A total of 80 educators aged between 26 and 55 + years were recruited in the study (Fig. 2). Eight
educators did not meet inclusion criteria or did not respond after initial interest and were excluded from
randomization and the �nal 72 randomly assigned to a survey platform. Eleven participants did not
continue after paper �rst survey (group A) and twelve after the online-based survey (group B). Two
surveys in group B were excluded due to missing multiple survey questions on double sided page.
Missing cases were excluded when the questionnaire scores were compared.

Participant demographics
Demographic characteristics of the child care centres are presented in Table 1. ECEC centres were
representative of both not-for-pro�t and pro�t-based programs. Half of participating ECEC centres were
from large urban centres with the remaining a mix of medium and small centres. No statistically
signi�cant differences among demographic characteristics of child care type (χ2(1) = 1.647, p = 0.199),
city size (χ2(2) = 3.163, p = 0.206), or number of preschoolers enrolled (t(47) = 0.452, p = 0.145) between
the two groups were noted.
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Table 1

ECEC centre demographic information
  Group A

Paper 1st

(n = 25)

Group B

Online 1st

(n = 24)

  n % n %

Childcare Type        

Not-for-pro�t 15 60 10 40

For-pro�t 10 40 14 60

City size        

Large urban population centre 12 48 10 40

Medium population centre 5 20 10 40

Small population centre 8 32 5 40

Preschoolers enrolled (M, SD) 29.3 23.5 32.0 17.3

Demographic characteristics of the child care educators are presented in Table 2. All respondents were
female with representation throughout educator training levels. Educator demographics were similar
between the groups in terms of age (χ2(4) = 3.667, p = 0.453), level of education (χ2(2) = .091, p = 0.956),
or years of experience (t(47) = 0.278, p = 0.951).
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Table 2

ECEC educator demographic information
  Group A

Paper 1st

(n = 25)

Group B

Online 1st

(n = 24)

  n % n %

Gender        

Female 25 100 24 100

Male - - - -

Educator Age        

26-35 yrs 2 8 7 28

36-45 yrs 8 32 7 28

46-55 yrs 8 32 4 16

55+ yrs 4 16 3 12

Prefer not to answer 3 12 4 16

Education Background        

Certi�cate 6 24 7 28

Diploma 14 56 14 56

University degree 6 20 4 16

Years of ECEC Experience (M, SD) 10.4 8.2 9.7 8.2

Reliability
Overall test-retest reliability of form (paper versus online) and sequence (paper �rst versus online �rst)
was assessed using the ICC two-way mixed-effects model and absolute-agreement. The ICC values for
overall CHEERS score and subscales were good to excellent (0.77–0.92) regardless of form (paper vs
online) or administration sequence (Table 2).
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Table 2
Reliability for the CHEERS tool between form (online vs paper) and sequence (online �rst or paper �rst).
Group A - Paper 1st

  Paper

n = 25

Mean (SD)

Online

n = 25

Mean (SD)

ICC 95% CI

CHEERS overall 22.2 (2.8) 22.9 (3.1) 0.91 0.79–0.96

FS 6.0 (0.5) 6.0 (0.7) 0.91 0.80–0.96

HEE 6.2 (0.6) 6.1 (0.8) 0.81 0.57–0.92

HPP 4.5 (1.1) 5.0 (1.2) 0.77 0.44–0.90

PA 5.5 (0.9) 5.8 (0.9) 0.92 0.74–0.97

Group B - Online 1st

  Online

n = 24

Mean (SD)

Paper

n = 24

Mean (SD)

ICC 95% CI

CHEERS overall 22.8 (2.7) 23.2 (2.6) 0.93 0.84–0.97

FS 5.9 (0.5) 6.2 (0.5) 0.83 0.25–0.94

HEE 6.2 (0.6) 6.2 (0.5) 0.93 0.83–0.97

HPP 4.9 (1.3) 5.0 (1.3) 0.93 0.84–0.97

PA 5.9 (0.8) 5.8 (0.8) 0.89 0.75–0.95

FS – food served average score; HEE – healthy eating environment average score; HPP healthy
program planning; PA – physical activity.

 
Evaluation between time 1 and time 2 shows good to excellent reliability (Table 3). The ICC value between
administration for the overall CHEERS score was 0.92 (95% CI: 0.84–0.96). ICC values for the
subdomains ranged 0.85–0.90.



Page 10/19

Table 3
Reliability for the CHEERS tool between Allocation Time 1 and Time 2

  Time 1

n = 49

Mean (SD)

Time 2

n = 49

Mean (SD)

ICC 95% CI

CHEERS overall 22.5 (2.7) 23.1 (2.8) 0.92 0.84–0.96

FS 5.9 (0.5) 6.1 (0.6) 0.87 0.72–0.93

HEE 6.2 (0.6) 6.2 (0.7) 0.85 0.74–0.92

HPP 4.7 (1.2) 5.0 (1.2) 0.86 0.72–0.92

PA 5.7 (0.9) 5.8 (0.8) 0.90 0.83–0.95

FS – food served average score; HEE – healthy eating environment average score; HPP healthy
program planning; PA – physical activity.

 

Agreement
The SEM, MDC95 and MDC95% of the CHEERS scores and subdomain tests are shown in Table 4. The
SEM between administration of surveys (time 1 versus time 2) were relatively small for the CHEERS
overall score (0.79) and subdomains (0.21–0.45) demonstrating an acceptable level of agreement
between time points.

The MDC95 of the overall CHEERS score, food served, healthy eating environment, program planning, and
physical activity were 2.19, 0.57, 0.69, 1.26, and 0.72. The MDC95% in the overall CHEERS score, food
served, healthy eating environment, program planning, and physical activity were 9.6%, 9.5%, 11.1%,
25.8%, and 12.6%, respectively.
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Table 4
Reliability for the CHEERS tool between Allocation Time 1 and Time

  SEM MDC95 MDC95% (%)

CHEERS overall 0.79 2.19 9.6

FS 0.21 0.57 9.5

HEE 0.25 0.69 11.1

HPP 0.45 1.26 25.8

PA 0.26 0.72 12.6

FS – food served average score; HEE – healthy eating environment average score; HPP healthy
program planning; PA – physical activity; SEM – standard error of measurement; MDC95 – minimal
detectable change at 95% con�dence interval; MDC95% - percent minimal detectable change at 95%
con�dence interval.

 

Utility measure
The mean time taken to complete the CHEERS tool for all educators, regardless of sequence, in the online
environment was 21.5 minutes (SD = 11.4 min), 95% CI [17.9–24.4] where completion times ranged from
9.6 to 48.8 minutes. The mean time taken to complete the survey in an online-�rst sequence (Group B)
was 23.5 min (SD = 12.6 min), 95% CI [18.1–28.8] where completion times ranged from 9.9 to 48.8
minutes. The mean time taken to complete the survey in an online-second sequence (Group A) was 18.9
min (SD = 9.9 min), 95% CI [14.8–23.0] and times ranged from 9.6 to 48.1 min.

Discussion
The results of this study demonstrate that the online version of the CHEERS tool presents good reliability,
agreement, and utility to its paper version. Previous research demonstrates that the paper-based,
educator-administered CHEERS survey is a reliable and valid audit tool for evaluating child care centre
eating and activity environments (15,16). With billions of internet users worldwide, electronic health
(eHealth) and mobile health (mHealth) innovations offer new avenues for health promotion (35). Online
methods of health assessment and interventions have the advantages of convenience, ease of operation,
adaptability, and accessibility. However, evidence of online reliability, validity, and effectiveness are an
important component of building comprehensive evidence for the eHealth initiative (36).

The test-retest reliability of the online-based CHEERS overall score was strongly aligned with the paper-
based administration (ICC = 0.91). These results align well with previously reported paper-based reliability
data for the overall score (ICC = 0.81) (16). Psychometric properties of “reliability and agreement are
estimates that vary based on interactions between a tool, its user, and the context of the assessment”
(37). Considering that the current study was done with a new cohort of early childhood educators who
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had not previously participated and similar intra-rater results were found contributes to the overall
psychometric evidence demonstrating reliability of the CHEERS audit tool.

The outcomes of this study are in accordance with outcomes in similar paper to online validation studies
of child related health tools. For example, the NutriSTEP® questionnaire screens nutrition risk in
preschoolers through a survey completed by primary caregiver/parents. An ICC of 0.91 for CHEERS
overall score is in line with the ICC of 0.91 found in the NutriSTEP® adaptation from paper-based to
online-based administration (38). There was similar alignment of ICC scores for the MiniPAQLQ, a quality
of life questionnaire completed by caregiver’s of children with asthma, ICC of 0.89 (39). This is further
supported by the results of a meta-analysis suggesting that computer and paper-based questionnaire
administrations result in equivalent scores when comparing electronic and paper-based administrations
(40).

The standard error of measurement (SEM) is a measure of stability, re�ecting the precision of individual
scores expressed in the same units as the original scores (22,28). While ICC re�ects reliability among
people, SEM quanti�es precision within individuals and permits the calculation of the minimal detectable
difference that can reliably meaningful difference to measure change that can be used in future research
to determine if an intervention has a signi�cant impact on creating change. The current study has
provided evidence of stability as demonstrated by the SEM, MDC95, and MDC95% from paper-based to
online-based administration.

Tool reliability and validity are important aspects of health measurement scales. However, a measure
must also have utility and ease of use for respondents thus an important component of psychometric
tool assessment is the usability, functionality, and availability of the tool (41,42). The literature clearly
indicates a preference for digital over paper questionnaire completion (38,39,43). eHealth technologies
can provide improved e�ciency and accessibility for health promotion services for stakeholders. This
study adds to the reliability and utility of the CHEERS tool through the addition of a user-friendly
electronic version.

Potential limitations exist with this research. First, there is a possibility that participants remembered their
responses from the �rst administration. The recommended interval between administrations appropriate
for reliability studies is 2–3 weeks. Su�ciently short to ensure minimal opportunity for real behaviour
change while su�ciently long enough to minimize recall and bias. However, some individuals may have
remembered their responses and which may have allowed them to report similar answers in the second
administration. A second limitation is the dropout numbers. Thirty-six participants were assigned to arms
of the crossover study, however, approximately ten were lost to follow-up resulting in a 27% dropout rate
which is higher than the 20% expected rate. This may have been due to characteristics of the survey (time
demand) but may also be explained by high job turnover in the early childhood educator workforce
(44,45) or losses resulting from lack of postal delivery (lost mail). However, it is reasonable to assume the
missing data would not have meaningfully impact the study outcome, as reliability measures were
similar within the literature.
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Conclusions
This study demonstrated the online-based CHEERS tool produced equivalent results to the paper-based
version. Health interventions are increasingly being made available via multiple platforms (computer or
mobile versions) and demonstrating that these digital options reliable improves the reach and immediacy
of support for community-based clients through novel technology products. eHealth administration of the
CHEERS tool can be used in public health initiatives in community settings and the outcomes can be
interpreted in accordance with �ndings of the paper version.
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Figure 1

Screenshot of the CHEERS tool in as it appears in a computer browser (explorer, left) or a mobile device
(right).
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Figure 2

Diagram showing the �ow of participants through each stage of the randomized crossover trial.


