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Abstract

Introduction: Primary care providers have a role to play in supporting the development
of healthy eating habits, particularly in a child’s early years. This study examined the
feasibility of implementing the NutriSTEP® screen—a 17-item nutrition risk screening
tool validated for use with both toddler and preschooler populations—integrated with
an electronic medical record (EMR) in primary care practices in Ontario, Canada, to
inform primary care decision-making and public health surveillance.

Methods: Five primary care practices implemented the NutriSTEP screen as a standard-
ized form into their EMRs. To understand practitioners’ experiences with delivery and
assess factors associated with successful implementation, we conducted semi-structured
qualitative interviews with primary care providers who were most knowledgeable about
NutriSTEP implementation at their site. We assessed the quality of the extracted patient
EMR data by determining the number of fully completed NutriSTEP screens and docu-
mented growth measurements of children.

Results: Primary care practices implemented the NutriSTEP screen as part of a variety
of routine clinical contacts; specific data collection processes varied by site. Valid
NutriSTEP screen data were captured in the EMRs of 80% of primary care practices.
Approximately 90% of records had valid NutriSTEP screen completions and 70% of
records had both valid NutriSTEP screen completions and valid growth measurements.

Conclusion: Integration of NutriSTEP as a standardized EMR form is feasible in pri-
mary care practices, although implementation varied in our study. The application of
EMR-integrated NutriSTEP screening as part of a comprehensive childhood healthy
weights surveillance system warrants further exploration.

Keywords: child, obesity, electronic medical records, protective factors, NutriSTEP,
surveillance system, feasibility, intervention research

overweight and obesity start early in life,** it
is important to intervene early.? Given the

Introduction

Highlights

e Primary care practices present an
opportunity to identify nutrition
risk in children using the NutriSTEP
screening tool.

e Successful implementation of an
EMR-integrated NutriSTEP screen
varied by primary care practice site.

e Extraction of NutriSTEP data from
EMRs is feasible; extracted data
were of good quality.

¢ Implementation of an EMR-integrated
NutriSTEP screen presents an oppor-
tunity to improve the care and
management of children and their
families, as well as support popula-
tion health outcomes and health sys-
tem quality improvement.

Roughly one-third of Canadian children and
adolescents aged 5 to 17 years are living
with excess weight or obesity.!? Because
weight-related behaviours established in
early childhood persist into adolescence and
beyond,* and consequences associated with

complexity of childhood obesity, effective
public health interventions require an
approach that considers multiple factors
that influence a child’s weight, including
family, peer and environmental influences;?
these factors often lie outside the mandate

of the health sector.® Recognizing the
important role nutrition plays in weight
and well-being, Ontario’s Food and Nutrition
Strategy’ recommends that children be
screened using the NutriSTEP® screening
tool. NutriSTEP is also recommended as a
tool for primary care providers’ use in the
routine assessment of children’s healthy
eating behaviours as noted in the Primary
Prevention of Childhood Obesity clinical
practice guidelines.® The NutriSTEP ques-
tionnaire is a validated screening tool used
to identify nutritional risk and protective
factors in both toddler (18-35 months)
and preschooler (3-5 years) populations,”°
and parent completion of NutriSTEP has
been shown to increase parental knowl-
edge of healthy eating." In addition to the
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screening tool, NutriSTEP implementation
involves the provision of parent resource
materials and community referrals for ser-
vices to support parents of children identi-
fied as being at risk.!

Although it is traditionally implemented
in community and public health settings
by a variety of health and non-health
practitioners, one Canadian study found
that parents were interested in completing
the NutriSTEP screen in health care set-
tings.”® Implementation in this manner
would facilitate early intervention through
the early identification of toddlers and
preschoolers identified as being at risk.
Collaborations between public health and
primary care are becoming increasingly
common and contribute to strengthened
programs and services.!* Previous research
evaluating the implementation of the
paper-based NutriSTEP screen in a variety
of primary care settings demonstrated use
by primary care providers, primarily dur-
ing their enhanced well-baby visits.'® This
research also identified an interest on the
part of participating primary care prac-
tices to have the NutriSTEP screen inte-
grated into their EMRs to facilitate patient
care and management and a willingness
to centralize patient data to support a
comprehensive childhood healthy weights
surveillance system. '

The establishment of a comprehensive sur-
veillance system has been identified as an
essential component to primary preven-
tion® and evidence of an effective public
health system.'®!” Enhanced collaborations
and partnerships have the potential to
inform primary prevention efforts of the
public health system through sharing of
relevant primary health care data. How-
ever, there is limited alignment between
current public health surveillance sys-
tems’ objectives and corresponding data
collected. For example, due to lack of
data, the estimation of rates of overweight
and obesity in children aged 5 years and
younger is a critical information gap for
public health in Canada.!®!®! Public health
professionals could potentially overcome
this obstacle by accessing EMR data, such
as measured height and weight data, col-
lected during routine primary health care
visits.

There is limited literature about the use of
an EMR-integrated NutriSTEP screen in
primary care practices and the necessary
supports and processes for successful
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implementation. In an effort to address
this gap, our study aimed to understand
the experiences of primary care providers
implementing an EMR-integrated NutriSTEP
screen; identify factors associated with
successful implementation; and assess
data completeness. This study builds upon
previous research® that investigated the
feasibility of accessing EMR data transmit-
ted to a provincial registry* and examined
the implementation of the paper-based
NutriSTEP screen in 10 primary care prac-
tices in Ontario.!®

Methods

This feasibility study used both qualitative
and quantitative methods.

Participants and settings

We recruited a convenience sample of
family health teams and nurse practitioner
practices through family health team,
dietitian and professional networks through
the promotion of a one-page advertise-
ment shared using a variety of communi-
cation channels. Primary care practices
were eligible for inclusion if they were
current users of the Accuro® digital EMR
software (QHR Technologies, Kelowna,
BC, Canada) and were willing to imple-
ment the EMR-integrated version of the
NutriSTEP screen.

Implementation of the EMR-integrated
NutriSTEP screening tool

The development of a standardized NutriSTEP
form was led by staff at QHR Technologies,
in consultation with the leads for the
NutriSTEP screening tool. Functional ele-
ments of the standardized NutriSTEP form
included automatic scoring of individual
questions and overall total score, which
was tested by members of the research
team. A flag function was built into the
standardized form as an option to remind
primary care practices of children eligible
for a NutriSTEP screen based on their age
at the time of their visit. A purpose-built
query function was also created for the
extraction of discrete data elements of the
patient EMR and was determined in col-
laboration with the research team. As a
result of a licensing agreement between
QHR Technologies and the University of
Guelph, owner of the NutriSTEP screen,
the EMR-integrated NutriSTEP screen was
made available to all primary care practices
using the Accuro EMR.

Research team members provided a 1-hour
NutriSTEP training session to interested
staff at participating primary care prac-
tices via webinar. The research team also
developed a key message primer booklet
for primary care providers, outlining
detailed recommendations and follow-up
responses corresponding to each of the
17 NutriSTEP questions. In addition, a
variety of educational resources were pro-
vided for primary care providers to dis-
tribute (at their discretion) to parents
based on their child’s NutriSTEP score
and risk profile. Participating sites imple-
mented the EMR-integrated NutriSTEP
screen in a manner that best fit their prac-
tice. For primary care practices new to
NutriSTEP, implementation began at a
time that was convenient for them, once
their training was completed.

Data collection and analysis

To understand the experiences of primary
care providers implementing the EMR-
integrated NutriSTEP screen, we conducted
semi-structured interviews with key indi-
viduals identified (by their employer) as
the person most knowledgeable about
NutriSTEP implementation at their site.
The implementation science framework
developed by Durlak and DuPre,?* which
was used as a theoretical basis for this
research, informed the development of the
interview guide. One author conducted a
one-on-one, audio-recorded telephone inter-
view with the person most knowledgeable
about the current use of NutriSTEP at each
site. An experienced transcriber transcribed
all interviews verbatim. One author then
checked the transcript of one interview
against the audio recording for verification,
and the remaining transcripts were consid-
ered accurate. Transcripts were analyzed
thematically by one author with support of
NVivo 10 qualitative software version 10
(QSR International Pty Ltd. 2012), with the
coding structure established a priori based
on a modified Durlak and DuPre* frame-
work and the research questions. This
same author then analyzed each transcript
according to the established coding struc-
ture. An iterative process was used to
develop codes, whereby initial analyses
informed the development of additional
new codes; all transcripts were analyzed a
second time using the newly revised cod-
ing structure.

Using the purpose-built query, discrete

EMR data were extracted from the EMRs of
the participating primary care practices
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between 20 June, 2016, and 7 July, 2017,
by primary care practice staff and trans-
ferred to the agency of one member of the
research team using a secure file transfer
site. Descriptive statistics were generated
using SAS version 9.3 (SAS Institute Inc.,
Cary, NC, USA). The NutriSTEP screen is a
17-item questionnaire that covers four attri-
butes of nutritional status, including food
and fluid intake, physical activity and sed-
entary behaviour, physical growth and
development and factors affecting dietary
intake and eating behaviours;'? variables of
interest included individual NutriSTEP
question score and overall total NutriSTEP
score. Each NutriSTEP question has between
two and five response options, and each
response option is coded with a value rang-
ing between zero and four.'> The sum of all
individual NutriSTEP questions provides
an indication of nutritional risk for the
child, with a score of 20 or less indicating
low risk, a score of 21 to 25 indicating
moderate risk and a score of 26 or greater
indicating high nutritional risk.!? The
research team considered NutriSTEP data
to be valid if primary care providers com-
pleted the appropriate screen for the child’s
age (i.e. providers used a toddler screen for
children aged 18-35 months and a pre-
schooler screen for children aged 3-5 years).
Furthermore, in this study, we allowed for
a one-month buffer, whereby NutriSTEP
data were considered valid if the respective
screen for a child’s age group was within
one month of the designated age range (i.e.
17-36 months for the toddler screen and
35-72 months for the preschooler screen).

Other variables of interest extracted from
the EMRs included primary care practice

site where the screen was completed;
child’s date of birth; gender; postal code;
date (of both NutriSTEP screen comple-
tion and height/length and weight mea-
surements); and measured height/length
and weight. We established weight-for-
age, weight-for-length and BMI-for-age
z-scores for children up to 60 months
using the World Health Organization’s
(WHO) Child Growth Standards.”? We
defined weight-for-age and BMlI-for-age
z-scores using the WHO’s Growth Reference
Data for 5-19 Years* for children 61 to
72 months of age. Growth status was
determined using the Dietitians of Canada
and Canadian Paediatric Society guide-
lines.>> Growth status was determined to
be invalid if height/length or weight vari-
ables were missing; height/length or weight
measurements were deemed implausible;
or measurement of height/length or weight
was not timely. (After consultation with
experts from the field, we decided that
growth status calculations would be con-
sidered valid from records that collected a
child’s height/length and weight measure-
ments no more than 30 days apart).

Ethics approval process

Participating public health units with
research ethics committees received their
respective research ethics approval for this
study. Further details of the research eth-
ics process can be found in a report pub-
lished on Public Health Ontario’s website.*

Results

Five primary care practices were recruited
to implement the EMR-integrated NutriSTEP

TABLE 1

screen. Two of the sites had prior experience
implementing the paper-based screen in
their practices and declined to participate
in the training webinar provided by the
research team. Implementation of NutriSTEP
varied by practice site (Table 1). The most
common context for administration of
the NutriSTEP screen was the 18-month
enhanced well-baby visit (n = 3), though
some practices also administered it at the
36-month visit (n = 2) and at the 4-year
immunization appointment (n = 1); one pri-
mary care site administered the NutriSTEP
screen only when nutritional risk was sus-
pected (n = 1). Two practices completed
the NutriSTEP screen directly into the
EMR during their appointments, two prac-
tices had an EMR flag prompt front office
administrative staff to provide parents
with a paper-based NutriSTEP screen for
their completion in the waiting room
before their appointment, and one prac-
tice had parents complete the paper-based
NutriSTEP screen during their appoint-
ment (when risk was suspected) and
responses were entered into the EMR after
the visit. Of the two practices that rou-
tinely requested that parents complete the
paper-based screen before their appoint-
ment, one had the registered nurse review
the screen with parents during their
appointment and enter the NutriSTEP
responses into the EMR after the visit,
while the other had front office staff enter
the NutriSTEP responses into the EMR,
with a follow-up phone consult by their
registered dietitian to discuss results. In
our study, the NutriSTEP screen was
administered or reviewed by a registered
nurse (n = 3), a nurse practitioner (n = 1)
or a registered dietitian (n = 1).

Characteristics of participating primary care practice sites implementing the EMR-integrated NutriSTEP screen, Ontario, Canada, 2016-2017

Practice site

Tool(s) implemented

Context of use

Administering
practitioner

Administration

A Toddler 18-month EWBV

B Toddler, Preschooler 18-month EWBYV and
36-month checkup

C Toddler, Preschooler 18-month EWBV and
36-month checkup

D Preschooler 4-year routine
immunizations

E Limited number of As needed, if

either screen
completed

concerns raised
during appointment

Registered nurse
(RN)

Registered nurse
(RN)

Registered dietitian
(RD)

Registered nurse
(RN)

Nurse practitioner
(NP)

Screen completed during the appointment. Both parent(s) and
practitioner look at the monitor and complete together.

Parent completes screen on paper in waiting room. RN reviews paper
version with parent. RN enters data into EMR after the visit.

EMR prompts appropriate screen to complete based on age. Parent
completes screen on paper in the waiting room. Front office staff enter
data into EMR after the visit. RD follows up by phone after appointment
and will schedule an appointment if child screens high risk.

Screen completed during the appointment. Both parent(s) and
practitioner look at the monitor and complete together.

Limited number of screens completed.

Abbreviations: EMR, electronic medical record; EWBV, enhanced well-baby visit.
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Experiences of primary care practices
implementing the EMR-integrated
NutriSTEP screen

Using the modified Durlak and DuPre*
framework (Table 2), we identified critical
factors for successful implementation of
the EMR-integrated NutriSTEP screen in
participating primary care practices; they
are described below.

Provider characteristics

According to Durlak and DuPre,** provider
characteristics include perceptions of a
need for the innovation, perceived bene-
fits or drawbacks of the innovation, self-
efficacy and skill proficiency to implement
the innovation as intended, and are impor-
tant factors associated with successful
implementation of a health promotion
innovation. Overall, providers valued the
NutriSTEP screen and felt it enhanced the
traditional patient visit. This sentiment is
described below by one participant.

I think it’s a huge value. I'm a big EMR
user, [using] pathways and reminders. I
think the Rourke and the well-baby visits
are good, but they’re very generalized.
We don’t look at how people eat, you
know, we look at what they eat some-
times, but not how they eat, and promot-
ing healthy habits. We have lots of obese
children here, so I think it’s a good tool
to actually get the conversation started
about better nutrition and healthy eating
habits. It’s nice to have. I like objective
data.... it’s nice to have the scores, and
say oh, hey, maybe this patient should
go to a pediatrician, or whatever.

Having a staff member advocating for
NutriSTEP use and incorporating the
screen into appointments were identified
as important factors by some practitioners.
However, widespread implementation of
NutriSTEP screening by all primary care
providers did not always occur. As one
respondent described, “For the other two
physicians [who complete the well-baby
visits but did not implement NutriSTEP],
they have a nurse to assist, so they go
through the Rourke, and the Nipissing,
and all of those sort of things, and they
didn’t really push or promote the NutriSTEP
portion of it.” Some practitioners noted
the voluntary nature of NutriSTEP as an
influence on their decision not to adminis-
ter the screen, instead choosing to use
other, required screens, despite their lim-
ited nutritional scope.

Health Promotion and Chronic Disease Prevention in Canada
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TABLE 2
Factors associated with the implementation of the NutriSTEP screen
in participating primary care practice sites, Ontario, Canada, 2016-2017

1. Provider characteristics

A. Perceived need [or lack of need] for NutriSTEP
Need for nutrition information
NutriSTEP scores
B. Perceived benefits [and drawbacks] of NutriSTEP
Validated and reliable tool
Starts the conversation
Tardeting programming
Time commitment
C. Self-efficacy
Personal comfort with nutrition discussions
D. Skill proficiency

1. Characteristics of the innovation

A. Compatibility
Easy to use
Accessible literacy level
Validity and social desirability
B. Adaptability

111. Organizational capacity to implement NutriSTEP

A. General organizational factors
Organizational strategy
Internal committee decision making
Supports within the practice
Value for innovation and leadership

B. Specific practices and processes

Incorporation of NutriSTEP into existing well-baby or well-child visits

Integration of reminders into EMRs

Referral capacity and systems

Prioritizing and making time to implement
C. Specific staffing considerations

Administrative staff roles

Registered dietitian roles

IV. Systems to support NutriSTEP implementation

A. Training and technical assistance

Source: Based on the framework presented in Durlak and DuPre.?

Practitioners’ responses varied when a
concern or a higher level of risk was iden-
tified, and included the provision of edu-
cational resources for parents, providing
advice and detailing current guidelines
and recommendations, referring families
to a registered dietitian on staff for follow-
up, or to another service provider in the
community. In addition, primary care pro-
viders indicated that parents appreciated
the opportunity to discuss nutrition-
related issues with practitioners at their
scheduled appointments, regardless of
their child’s nutritional risk score. The

additional time required to complete the
NutriSTEP screen in an existing visit was
a challenge for some practices; while
some practitioners were able to extend the
visit time, others opted to have parents
complete the screen on paper in the wait-
ing room before their visit.

Characteristics of the EMR-integrated
NutriSTEP screen

Durlak and DuPre* highlight compatibil-
ity and adaptability of a health promotion
innovation as important features associ-
ated with successful implementation. The
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NutriSTEP screen was easily adapted and
integrated into the current EMR; however,
we did not consistently see the adaptation
of the EMR-integrated NutriSTEP screen
into existing workflows of primary care
providers throughout all participating
sites. Though having NutriSTEP in the
patient EMR facilitated efficient storing
and extraction of data, it was not impor-
tant for all participating sites to have the
screen completed electronically: two pri-
mary care practices chose to complete the
NutriSTEP screen in paper format and
later transfer the responses into the
patient EMR. One of the practices found
the direct completion of the screen in the
EMR to be helpful, as illustrated below.

It’s easy to use. It even does the math for
you, which I love, it’s kind of cool, it’s
already in there, so nobody had to scan
it and make text boxes, which might not
sound like a big deal, but when the med-
ical secretaries have to load a PDF that
way, they hate it, and put 400 little text
boxes, so it really, it made it easy to put
it into play. The metrics were already set
up, which is also equally as awesome,
we didn’t have to figure out how to do
that, again, it took some of that work-
load off everybody here.

Some providers noted the compatibility of
the NutriSTEP screen to their health care
appointments and found the screen facili-
tated the provider-patient conversations
about healthy eating and healthy weights
and provided an opportunity to discuss
recommendations. As noted by one respon-
dent, “I think that the NutriSTEP, in how it
has been developed in the conversation
style that you have it set as, is an easy
approach for parents, and it’s a neutral
approach. You're getting them to just rate
on average what they think from a day-to-
day, and it opens up that conversation.”

Organizational capacity and community-level
supports

Durlak and DuPre* describe organizational
capacity to support delivery and commu-
nity-level supports such as administrative
and referral supports as important consid-
erations for successful implementation.
Participants in this study identified admin-
istrative support as a critical factor for the
implementation of the EMR-integrated
NutriSTEP screen. Though administration
varied across the five participating sites
(Table 1), participants noted the value of
the NutriSTEP screen in the clinical care
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and management of patients, as noted below
by one participant.

The good part of it was it addressed
some of the feeding issues that some
people have, and so then I was able to
refer to a dietitian with that. The dieti-
tian loved getting NutriSTEP. They
really like it, because otherwise they
just get a script with your few notes,
right...so [with NutriSTEP] they have
something to go by.

For one participating site already imple-
menting the NutriSTEP screen, interview-
ees identified a pre-existing partnership
with public health unit staff and their
ongoing support as an important factor
for their implementation of this new
innovation.

Systems supports for implementing the
EMR-integrated NutriSTEP screen

Durlak and DuPre* also describe systems
supports, including training and technical
support, as important factors for success-
ful implementation of a health promotion
innovation. In our findings, participants
appreciated the training and educational
resources provided by the research team;
specifically, the educational resources and
the key message primer booklet for pri-
mary care providers were well received
and helpful in building provider confi-
dence with nutrition-related conversa-
tions. As noted by one respondent, “I
have some of your resources that I always
carry with me. ...I like that little book too,
that’s a really nice little booklet that has
each question, I really like that. I read that
cover to cover, so I knew what I was
doing, I thought I did, but making sure I
knew everything.”

The EMR itself was also identified as an
important factor for the implementation
of the EMR-integrated NutriSTEP screen.

Participating sites identified various func-
tional aspects of the EMR that enhanced
the clinical care and management of patients,
including the use of flags and reminders
in the patient EMR.

Quality of NutriSTEP data extracted from
the EMR-integrated screen

In total, 282 patient records were suc-
cessfully extracted from the EMRs of the
five participating primary care practices;
two records were identified as duplicates
and excluded, resulting in 280 unique
patient records available for analysis. The
majority of records (74%, n = 206) were
generated from one primary care prac-
tice, and one participating primary care
practice did not yield any valid NutriSTEP
completions (Table 3).

Figure 1 illustrates the data processing
flow of data extracted via the purpose-
built data query. Overall, 92% (n = 258)
of records had valid NutriSTEP comple-
tions. Reasons for invalid NutriSTEP screens
included age not within range at time of
completion (n = 3), errors in using the
appropriate NutriSTEP screen (i.e. incor-
rect screen for child’s age) (n = 5), miss-
ing date of birth (n = 1), and incorrect
totalling of individual question scores
(n = 13). Growth status was determined
for approximately 81 % of records (n = 228).
Reasons for not being able to calculate
growth status included missing height/
length or weight measurements (n = 5),
invalid date of birth (n = 1), unbelievabil-
ity of recorded height/length (n = 1), and
the lack of recency or timeliness of height/
length and weight measurements (i.e.
taken more than 30 days apart) (n = 45).
Approximately 70% of records (n = 197)
had both valid NutriSTEP completions
and valid growth measurements. Addi-
tional details regarding data extraction
findings are listed in Table 4. The dates for

TABLE 3
Number of valid NutriSTEP screen and growth measurement records produced
by five participating primary care practice sites, Ontario, Canada, 2016-2017

# Valid NutriSTEP

Valid NutriSTEP and child growth

Practice site # Unique records completions measurements
A 21 15 13
B 206 200 146
= 31 28 25
P 19 15 13
E 3 g 0
Total 280 258 197
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FIGURE 1
Flow chart showing the processing of NutriSTEP implementation feasibility study data collected
through EMRs of participating primary care practice sites, Ontario, Canada, 2016-2017
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TABLE 4
Data extraction findings from the EMR-integrated NutriSTEP
screen in five participating primary care practice sites, Ontario, Canada, 2016-2017

Unique records n (%)
280 (100)

Age

< 17 months 3(1)

17-23 months 177 (63)

24-35 months 10 (4)

3647 months 67 (24)

48-59 months 17 (6)

60—72 months 5

Missing 1(0.4)
Sex

Male 131 (47)

Female 149 (53)
Screens used

Toddler (18-35 months) 190 (68)

Preschooler (36-60 months) 90 (32)
NutriSTEP risk score classification

Low risk (< 20) 245 (88)

Moderate risk (21-25) 9(3)

High risk (> 26) 4(1)

Indeterminate 22 (8)
Growth status classification

Underweight/healthy weight 143 (51)

Risk of overweight 49 (18)

Overweight/obese/severely obese 36 (13)

Missing 52 (19)

NutriSTEP screening, height/length mea-
surement and weight measurement did
not always coincide. It was later identified
that the purpose-built query extracted
records with a completed NutriSTEP screen
and the most recent height/length and
weight for the patient. The date for the
most recent height/length and weight col-
lected was not always the same date as
the NutriSTEP screen completion date
(Table 5); fewer than 50% of records had
the same date for height/length, weight
and NutriSTEP screen. Due to the small
number of records, the research team did
not examine the association between
nutritional risk and growth status.

Discussion

Overall, primary care providers valued the
NutriSTEP screen and felt it positively
contributed to the health care visit experi-
ence. Though the EMR proved useful for
storing and extracting NutriSTEP data,
additional work with the purpose-built
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query function is required to ensure
extraction of appropriate data, particularly
if EMR data are used to inform a child
healthy weight surveillance system.

Implementation varied across participat-
ing sites. Having the NutriSTEP screen
integrated into the EMR was not essential
for its completion, as evidenced by some
practices requiring parents to complete
the screen in paper format prior to their

visit, followed by manual entry by staff
into the patient EMR afterwards. Previous
research documented similar practices!**
and found that additional provider time
was required to scan paper-based screen-
ing results into patient EMRs. In the study
conducted by Savifion et al.,?” authors rec-
ommended the development of a software
program to eliminate the administrative
screening step and allow for linking dis-
crete risk and protective factor data to
other weight-related variables for a more
comprehensive health assessment. Findings
from our study demonstrated the feasibil-
ity of integrating such a tool as a stan-
dardized form and the ability to link
NutriSTEP data with measured height/
length and weight data. In addition to
facilitating appropriate referrals and care,
integrating the NutriSTEP screen as an
EMR form has the potential to streamline
workflow and contribute to possible health
care savings.*

NutriSTEP screening at one site was only
conducted when a nutritional concern was
identified or suspected. This non-routine
implementation likely contributed to the
limited number of screens completed.
Given the low prevalence of nutrition risk
in young children,”! it is not surprising to
see so few screen completions when
NutriSTEP is implemented in this manner.
Furthermore, none of the three completed
screens at this site were valid because the
wrong screen was used for the patients’
age. The greatest number of valid screens
was completed when NutriSTEP was rou-
tinely integrated into existing visits such
as the 18-month enhanced well-baby vis-
its. In our study, approximately 70% of
screens were completed during this visit.
Yet, time constraints remained an impor-
tant consideration because participating
practitioners faced challenges completing
multiple tasks during this busy appoint-
ment. For two sites, this challenge was
mitigated by asking parents to complete

TABLE 5
Difference in dates of EMR-collected height and weight and NutriSTEP
screen among participating primary care practice sites, Ontario, Canada, 2016-2017

n (%)
Dates of height and weight measurement and screening are all the same 135 (48)
Weight and height measurements collected on the same date; screening date is different 87 (31)
Screening and collection of height measurement taken on the same date; date of weight 29 (10)
measurement is different
Screening and collection of weight measurement taken on the same date; date of height 7Q3)
measurement is different
Dates of height and weight measurement collection and screening are all different 22 (8)
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NutriSTEP in paper format in the waiting
room before their appointment, resulting
in the greatest number of screens com-
pleted. For one site, this manner of
implementation proved very successful,
contributing approximately three-quarters
of all screen completions.

The low number of screens completed by
the other participating practices could be
due, in part, to the limited number of pri-
mary care providers integrating NutriSTEP
into routine visits. While all sites had an
individual who advocated for NutriSTEP
implementation, other practitioners did
not always use the screen, sometimes due
to its voluntary nature. Currently, in
Ontario, completion of the NutriSTEP
screen as part of routine child health visits
is not required; yet there remains the
opportunity for NutriSTEP implementa-
tion during the enhanced 18-month well-
baby visit. Province-level support and
direction requiring the completion of a
comprehensive nutritional risk screen,
such as NutriSTEP, would aid in greater
uptake and use by primary care providers.
Such support would present an opportu-
nity to leverage existing province-level
infrastructure and processes'¢ that would
enhance access to relevant and timely sur-
veillance data. Access to such data would
improve the quality of care and manage-
ment in primary care practices as well as
population health assessment and surveil-
lance efforts.

While our study did assess the quality of
individual data variables captured through
primary care practices’ EMRs, a data qual-
ity assessment of EMR data collected
between sites, as recommended by Kahn
et al.,” was not conducted. Future research
examining the use of EMR data for sur-
veillance purposes should ensure the col-
lection of consistent, accurate and reliable
data across multiple sites and EMR plat-
forms.* Future research might also con-
sider the use of other frameworks to guide
the assessment of widespread adoption and
use. The Human-Organization-Technology
(HOT-fit) framework proposed by Yusof
et al.,’® for example, considers multiple
factors that influence implementation cat-
egorized into four domains (i.e. Human,
Organization, Technology and net bene-
fits). This framework shares many com-
mon elements with the Durlak and
DuPre® framework; however, the HOT-fit
framework® provides additional detail for
evaluating the technological aspects of an
innovation. While our study demonstrated
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the ability to extract both NutriSTEP and
height/length and weight data elements
from the EMRs, the query extracted the
most recent measured height/length and
weight, which were not always measured
on the same date of NutriSTEP comple-
tion, thereby limiting the ability to link
NutriSTEP data with the child’s growth
status. When considering the develop-
ment of a provincial or national surveil-
lance system informed by EMR data,
technological aspects such as data quality
are critical; therefore, it would be ideal if
the query extracted these data based on
the same visit date.

Strengths and limitations

This small-scale study provides an impor-
tant contribution to the literature by
providing insight into the varying imple-
mentation styles of an EMR-integrated
NutriSTEP screen in primary care prac-
tices and potential factors that influence
these workflows. Because this was a feasi-
bility study, we used a convenience sam-
pling method. As a result, our samples
were small and nonrepresentative, and
though in line with evidence of feasibility
studies,” the findings cannot be assumed
to be generalizable to all primary care
practices. In addition, the majority of quan-
titative data extracted were from one site,
further limiting generalizability. Some par-
ticipating primary care practices were cur-
rent users of the (paper-based) NutriSTEP
screening tool and therefore it is possible
that their interest and willingness to
implement the EMR-integrated NutriSTEP
screen into their practices was different
from those practices that were not current
users. In addition, participating primary
care practices implementing the EMR-
integrated NutriSTEP screen were users of
one EMR in particular and the experi-
ences, barriers and enablers of participat-
ing sites may be different from those of
sites using a different EMR.

Conclusion

Many interconnections exist between nutri-
tion behaviour and growth status of chil-
dren, and consideration of risk and
protective factor data by primary care
practitioners provides an opportunity for
early identification, management and refer-
ral for individual support. There are still
many challenges to consistent and accu-
rate EMR use in primary care that must be
addressed. Critical to population health
intervention research is an understanding

of factors that may influence outcomes.® Our
study identified several factors associated
with the implementation of an EMR-
integrated NutriSTEP screen in the pri-
mary care setting. While findings should
be interpreted in the context of a small-
scale study, they can inform further efforts
to broaden its implementation to other
primary care practices. Taken together,
findings from our research suggest that it
is feasible to integrate a validated nutri-
tion screening tool into primary care
EMRs, store the resulting data as discrete
data elements for later extraction, and link
them with other weight-related measures,
allowing for comprehensive child health
and weight assessments.

EMRs also present an opportunity to
address the current gap in childhood
healthy weights surveillance data for use
in public health. This study highlighted
the value of key partnerships with stake-
holders such as EMR vendors, local public
health units and primary care practices as
important factors in such a screening pro-
gram. Such collaborations should be con-
sidered if EMR data are to be used to
inform a surveillance system that moves
beyond BMI to improve population health.??
EMRs provide an opportunity for enhanced
integration of preventive public health
action and primary care provision, and bi-
directional sharing of information® through
the development of a centralized surveil-
lance system. The benefits of this system
would extend beyond supporting clinical
decision-making to include monitoring of
population health outcomes and support
quality improvement for an evidence-
informed health system; however, addi-
tional work is required to determine if the
widespread collection of data from EMRs
would result in accurate and representa-
tive estimates.*
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