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Overview

The LDCP Beyond BMI: Investigating the Feasibility of Using NUTRISTEP® and Electronic
Medical Records as a Surveillance System for Healthy Weights Including Risk and
Protective Factors in Children aimed to address the current data gap that exists in
childhood healthy weights surveillance at the local health unit level. This report
provides details our first year (2014-15) of research, which was divided into two phases.
In phase one, the Beyond BMI research team partnered with the Better Outcomes &
Registry Network (BORN) Ontario, to acquire children’s health and weight data from
Electronic Medical Records (EMRs) in primary care settings to analyze data quality. To
create a more comprehensive childhood healthy weights surveillance system, the
research team identified the need for additional risk and protective factor information,
to accompany height and weight data. As a result, the research team focused phase two
of the project on conducting a situational assessment regarding the use of the
NutriSTEP® screening tool for risk and protective factors for obesity in primary care
settings in Ontario.

Acknowledgements

This research was supported with funding from Public Health Ontario’s Locally Driven
Collaborative Project (LDCP). The views expressed in this report are those of the
research team and do not necessarily reflect those of Public Health Ontario.

Citation: Beyond BMI Research Team. 2015. Beyond BMI: Investigating the feasibility of
using NutriSTEP® and Electronic Medical Records as a surveillance system for healthy
weights including risk and protective factors in children. Toronto, ON: Locally Driven
Collaborative Projects.



TABLE OF CONTENTS

EXECULIVE SUMIMATY .ottt e e e e e et et et et e et e et e s e et e e e et e e e e e e et e e e e e e e e e et e e e e e e e e eeaeeeeeeeeeeeeeeeeeseanaees vii
2ol <=4 o TU T o SRR vii
Limitations of the Existing Obesity Surveillance Systems .........cccviiieiiiie et vii
EMRs, NutriSTEP®, and BORN as Components of Healthy Weights Surveillance.........ccccccceevveernenee. viii
Yoo T o Tl o}l 2 o) [Tt SES O R P PP viii

RESEAICI GOQI ...ttt et et h e sae e st s b e s b e ne e nnees iX
[ T I RO ] o] 1T ot 4 =Y PP ix
[ T I O] o] 1Tt A V<Y ix

Phase 1 Summary: Data Quality Assessment of Child Healthy Weights from Electronic Medical Records

.................................................................................................................................................................. X
[[aYd oo LU u o o RO PR X
PUFPOSE .. nnan X
1Y 1= oo Yo K3 SRR X
RESUIES ..ttt e e e e e e e s st a e e e e e e e e e s abbbaeaeeeeeeeasbbabaaaaeeeeaassbabaaaeeeaeaasntraraeeaeeaaans X
LD oL U 3] o N X
(60T Vol [V 1Y o Yo VO PRRR Xi

Phase 2 Summary: Beyond BMI - Risk and Protective Factors for Child Healthy Weights Assessed Using

NUtriSTEP® in Primary HEalth Care ...ttt ettt ettt e e tae e e e ee e e Xi

[T Ao o [8 ot o] o U PO P PP PR PRORRPO Xi
PUFPOSE .. s Xi
IMLEENOMS ...ttt h e sttt ettt e bt e bt e sb e e sa b e et e e be e ebe e saeesabeeabe e b e e be e beenaeas Xi
RESUITS ..ttt et ettt e s e st st st b e b e s be e s et e e et e E e e bt e s h e sae e s ane e re e ne e reenes Xii
[DIT oV IS o a I aTe M TaaY o] FTor=YuTo] o[-y SRS Xiii
CONCIUSIONS ..ttt ettt b e sttt et e bt e s bt e sae e sat e st e e b e e beesmeesmeeemseeneenneenneesanenas xiii

N T =T o F PNt Xiv
PHASE 1: Data Quality Assessment of Child Healthy Weights from Electronic Medical Records ................ 1
T oo [¥ Tt o] o TSP PP PR PRPRUPPRTO 3
U [ oo 1] =TSO PO T PPPPPTPPIRN 4
IMEBENOAS ...ttt st sttt et e s bt e s bt e s he e sat e et e e bt e bt be e s be e sae e et e e b e e nbeenreesane e 4
Process for Acquiring EMR data from BORN ONTario ........ccceeeeeiiiieeieiiiieeeeciiee et ettt et e e 4

D I AN o LV T o - T o SRR 5

D L= Y g = Y 1S 5

D1 TN (=T ol <] 1 o 1 NS 5



Data Validation — Completeness and Acceptable RANGES ........cccveeiieciiieeiiciiie ettt 6
Prevalence Estimates of Optimal GroOWEh........oociiiiiiie e 6
RESUIES ..ttt ettt ettt b e s bt e a et e et et e e bt e e bt e she e sa bt et e e bt e be e beeehe e ea et et e e beenbeenheenanenas 6
(O] o1 (U1 £ =T T T P T TP PP 6
DL W 0NV =T Yo = SRR PPPPPPPPPPPPPPPIRS 9
Data Validation — Completeness and Acceptable RANGES ........cccvveeieiiieeiiciiiee ettt 9
Prevalence of Overweight and ODESItY .....cc.ueiiiiciiiiiiiiiee e st e s srree e s ssareeeesanee 10
DISCUSSION. ...ttt sttt b e e e st e e s b et e s b e e e s a e s s e e s s ara s 11
CONCIUSION .ttt ettt e s bt e s bt e e s ab e e s bt e e sabeesabeeebbeesabeeeabeesabeesabeeesabeesabeeenabeesasaeesareesn 13
RETEIENCES = Phas@ L ...ccuiiiiiiiiiie ettt ettt et e s e s bt e e s abe e s be e e s abeesabeesbbeesabeesbaeennteesabeeenanes 15
F YT o1<T g Yo [Tl el o] o F= T < SR 18
Yo7 1=Y o Lo [t PSPPI 18
YT 1< o Yo L1 1 PP 20
Yo7 T=Y o Yo [t 1 | PP 21

F YT 1< o Yo L' AV SRR 22

F YT 1< o Yo [ PSR 23
FAY o7 1= oo |3t PP 24
AN o 01T o [t | PR 25
AN oY1= oo LDtV | PRSP 27

F AN o 01T o [ I PR 28
Yo7 1=Y o Lo [t PR PR 30

F Yo7 1=Y oo |14 PP 31
g agoTe [3Te AT ] o U PP TSRTORR 34
NUEFISTEP® ..ttt et b e bt e s s et st e e e et e e bt e s be e sanesabesan e e r e e beesreesmeesmeeemeeenneen 34
Framework: Implementation of INNOVATIONS..........coiiciiiiieciiee ettt e e e earee e e e e e e e e eanes 35
LCTo T | BT PP PSPTURPOPRTRPRNS 36
U 0T 1 TN 36
IMEEENOM ...ttt bt sttt et e bt e s h e s ae e st st e bt e bt e bt e nne e saeeeareenreen 36
INEEIVIEW TOON ..ttt st s e sttt et eshe e saeesane s b e sne e reennes 36
EENICS REVIEW ..ttt ettt et e st e e st e st e e e mte e sbe e e saneesaneesmeeesareeesanes 36
RECIUITMENT .eviiiiiiiiiii e ra e s s sarae s 36

F AN T2 112 13U SEPROE 37
RESUIES ..ttt ettt e st s bt s et et et e e b e e s b e e sae e s an e e ab e e bt e bt e beeene e eaeeenreenreen 38

Beyond BM: Investing the Feasibility of Using NUTRISTEP® and Electronic Medical Records as a
Surveillance System for Healthy Weights Including Risk and Protective Factors in Children
1



Section 3

Objective 1: To examine how primary care sites use NutriSTEP®, interpret results and provide feedback

o3 oL 111 01 KT PPTPPPPIRE 38
INEEIrEST IN POAIATIICS c..eeveeeiieeie ettt ettt ettt sttt b e bt e b e sme e smeeeneeenneen 39
AWAreNess OF NULFISTEP®.......oiiieiiiie ettt ettt sttt e te e s bt e she e satesate et e e beesatesaeesateenseas 39
Need for Nutrition INfOrmMation ........o.eooiiriiee e e 39
NULFISTEP® SCOTES ...eittetieiute et et ettt sat e sttt e bttt e s bt e s bt e satesat e eateebeesbeesatesabesasesabeebe e bt esseesneesnteenteenseas 41
Validated and Reliable TOOI ........cooii i 42
StArts the CONVEISAtION ...c...eiiiiiieiiie ettt ettt s e s bt e e s bt e s bt e e s beeesbeeesabeesabeesneeesareeanns 42
TargetiNg PrOZramIMiNG .......eiiiiiiiiieiittte ettt e e e e ettt et e e e s s bbbt e e e e e e s esaabbbeeeeeeesesanssseeaeeessasannsnnns 43
TIME COMMUEMENT Lottt et e s b s e e s sab e e e s snra e e s sanes 43
Personal Comfort with NUtrition DiSCUSSIONS ......cccueieiuiieiiiieiiiieriee ettt sttt et 43
= LV o T U L] PPNt 44
ACCESSIDIE LITEIrACY LEVEL....uiiiiieie ettt et e e et ae e e et e e e e e sbee e s ennbeeeeenareeas 45
Validity and Social DeSIrability .......ccccueeiiiiiii et e et e e e re e e e ebe e e e e e e e e e areeas 45

Objective 2: To understand barriers and facilitators to NutriSTEP® screening use by primary care

[T 037 T =T PP 46
OrganizatioNal STFAtEEY .....eeeeeiiiiieeciiee ettt e e e et e e e et e e e e et e e e e e tbaeeeesbaeesanntaeeeennbeeesennseeeeennsenas 46
L67o T4 0] 0 411 0 =T TP P PRSPPI 47
U] o] o To a KV 14 a1 Lo T ad =Tt ol I PP PR 47
Value on INNoVation and LEAAING ........eei ittt ettt e e e e tae e e e ebr e e e e e baee e e nbeeeeeenneeas 48
Incorporation of the Screen into a Well-Baby or Well-Child Visit .........cccoeciiiiiiiiiiiicciee e 48
Integration of RemMinders iNtO EMR ........ccooiiiiiiiiiie ettt e e et e e e e ette e e e ette e e e sentaeeesntaeeeenreneesnnes 49
Referral Capacity @nd SYSTEMS ... uuii i set e e e et e e e e srbt e e e e sbtaeeesstaeeesnreeessnnes 49
(O [V oY= O 10 A [ o [ ST RPRRR 50
AdMINISTrative STaff ROIES........eoiiiiirie e 50
DIELITIAN ROIES ..ttt et et e s e s ab e s bt bt e r e r e s ne e e e reenees 51

Objective 3: To determine receptivity of primary care sites to collect NutriSTEP® electronically and have

it INKEA £0 EIMR AT, .eieiiiieeiieeet ettt sttt st s et e r e sbe e s sanesr e e eneeneennes 54
o] (o] = oY VAN A o] ] I Tor= 1 A To] o L3R UERROt 56
Provincial SUrVeillance Data.......cc.eoiieeiiiieie ettt s sre e e 57

Y 102V T =41 ol VY- o ISP 58
Increase AWareness aboUt NULFISTEP® .....c...i ittt ettt ettt e bt sttt eee s 58
Provincial Initiatives to Support Population-Level SCreening........ccccecvveeeecieee et 58
INCENTIVES ..t e s e e s et r e e s e b e e e s s b e e e e s s n e e e e s s ne e e e s s neee e s s nrnee e sanreeeennee 59

Build the Case for a Well-Supported NUutriSTEP® in Primary Care......ccccceeecveeeeecieeeeecieeeeecieee s esvveee e 59



(BTN I oY o JF=Ta Lo I [y g o] L1or= N o] o SRR 60

Ta g oI Tor: 1a oY iR {o gl =11V ] 2 Y =T o o [o ] o USSRt 60
IMPlICAtioNs fOr Primary Care ..oo.uueieieciiiee ittt ettt e ettt e e st e e s s sate e e e sentaeeesbtaeessntaeesssreaessnnes 60
Implications fOr PUDIIC HEAITN ........ooiieeeeeee e e et e e e e are e e s e earae e e eanes 61
CONCIUSIONS ..ttt ettt b e bt sat e e at e et e e bt e s bt e sheesaeesab e e b e e bt e beesbeeemeeenteebeenbeesbeesanenas 61
RETEIENCES = PRaS@ 2 ...ttt ettt ettt e e s at e e s bt e s abe e s abeeebeeesabeeebeeesnseesabeeesans 62
F Yoo 1< g Yo 1ol Rl od o F= 1Y < AU 63
ApPendixX A: INEEIVIEW GUILE .. ..veiiiiiieee ettt e e e e s bee e e e s e e e e sb e e e s sbeee s esnbeeesennsenas 63
Appendix B: Recruitment and Consent ProtoCo| ..........coovuieiiiiiiii it 66
Appendix C: Recruitment and Consent Protocol for Practices in KFL&A Region.........ccccecveeevvvveeeennen. 70
Appendix D: Recruitment and Consent Protocol for Practices in Toronto Public Health Region........... 74
Appendix E: COAING FramMEWOIK.......ccuuiiiiiiiie ettt e e eette e e e e tte e e e s bte e e e eabaee e e eabeeeeeenbeneeeanseeesennsenas 79
Appendix F: Primary Care Practice Administration of NUtriSTEP® ........ccccveviiiiiie i, 80

Beyond BM: Investing the Feasibility of Using NUTRISTEP® and Electronic Medical Records as a
Surveillance System for Healthy Weights Including Risk and Protective Factors in Children
3






EXECUTIVE SUMMARY

Background

Roughly one-third of Canadian children and adolescents aged 5 to 17 years are
overweight or obese (31.5%). The health consequences of excess weight in childhood
include increased risk of type 2 diabetes, hypertension and poor emotional health. The
significance of childhood obesity on long-term population health rivals that of smoking
in potential impact. Despite this, local public health units do not have region-specific
estimates for child healthy weights, and the risk and protective factors for obesity.

An ecological approach to obesity prevention emphasizes that there are risk and
protective factors that play a role in a child’s healthy weight, including family factors
(e.g., meal patterns, parental over-concern about their own or their child’s weight), peer
influences (e.g., weight-based teasing and stigmatization), environmental factors in the
school and community, societal factors (e.g., media influences), and public policy.

It is well understood that the pathway to overweight and obesity is complex. Evidence
points to social and built environments as possible contributors to the epidemic.
Socioeconomic measures have been developed and are important for population health
assessment in order to effectively research risk trajectories within an ecological context.
Assessing childhood obesity on an ecological level enables the design of interventions
that will align with the development of supportive environment policy changes.

The Ontario Public Health Standards (OPHS) Child Health Requirement specifies that
local public health units are required to conduct surveillance and monitoring of trends
over time on the topic areas of healthy weights, healthy eating and physical activity.
And, as of June 2014, local public health units are mandated to assess the
implementation status of NutriSTEP® as per the Accountability Agreement Indicator
Protocol.

Limitations of the Existing Obesity Surveillance Systems
Current systems in Canada (and Ontario) for monitoring child, adolescent or adult
obesity prevalence are not ideal for several reasons:

1. Population level height and weight measurements, and associated overweight
and obesity assessment, are rarely captured for children under age 6 years in
Canada. Current national surveillance excludes children under 3 years of age and
has very limited data on children 3 to 4 years of age.

2. Obesity estimates are not consistently reliable at the local public health unit level
for children due to small sample size (e.g., about 1,000 in the catchment of
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Executive Summary

Kingston, Frontenac and Lennox & Addington (KFL&A) Public Health per cycle of
the CCHS).

3. Obesity data from the CCHS are based on self-reported height and weight.
National prevalence estimates derived from self-reported rather than measured
heights and weights are shown to provide inaccurate measurement estimates.

4. The cross-sectional design of the CCHS and CHMS limits the ability to monitor
important longitudinal effects.

EMRs, NutriSTEP®, and BORN as Components of Healthy Weights Surveillance
Our LDCP Child Healthy Weights team envisioned an Ontario-wide, longitudinal, healthy
weight surveillance system that can be collected systematically with an integrated
measure of risk and protective factors for child healthy weights, including the social
determinants of health, to provide estimates at a local health unit level. Given the lack
of critical data for younger children as described above, our LDCP group identified
existing sources of height and weight data, as well as existing tools to collect risk and
protective factor data related to child obesity risk, for children under the age of 5 years.

To date, no data source exists to meet the OPHS requirement. Recent seminal
documents, such as the Public Health Ontario (PHO) report, Measuring the Health of
Infants, Children and Youth for Public Health in Ontario, as well as the Healthy Kids Panel
report, No Time to Wait: the Healthy Kids Strategy, highlighted and recommended
addressing major OPHS indicator gaps related to childhood healthy weights. Both
documents list breastfeeding, growth and development, and healthy weights as major
indicator gaps.

Both documents recommend accessing data sources from non-public health partners
(e.g., EMRs), linking multiple data sources to improve the utility of the data (e.g., height
and weight data linked with NutriSTEP® data), and building on new data sources or
registries (e.g., BORN). Therefore, local public health units must develop a system to
gain access to local data on children’s height, weight, and risk and protective factors for
overweight and obesity, and other weight-related problems. Public health units must
develop efficient ways to collect data that capitalizes on systems and sources that are
already in place, but are not yet used for public health purposes. Beyond BMI will assist
local public health to meet the OPHS and Accountability Agreement Indicator
requirements.

Scope of Project

This project aimed to identify the feasibility of establishing a provincial model linking risk
and protective factors for child healthy weights to measured child health data in primary
care practitioner’s EMRs. It also aimed to determine a process to store and extract these
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Executive Summary

data from a provincial database — BORN Ontario — that could be accessed by all public
health units for child healthy weights surveillance and monitoring. Specific outcomes
included:

e Asample healthy weight data quality assessment;

e A strong working relationship with BORN supporting the use of healthy weight
data from EMRs;

e Key knowledge regarding how NutriSTEP® screening and follow up are done in
primary care;

e Recommendations to inform the next stage of the project (2-year LDCP funding
proposal) regarding the electronic collection of NutriSTEP® in primary care
settings and linking these data with EMRs.

Research Goal

The goal of this research project was to explore the feasibility of using existing electronic
medical records (EMR) and the NutriSTEP® tool to extract comprehensive healthy
weight data for children ages 0-5 years to improve local public health unit surveillance.
Two distinct phases were undertaken in efforts to achieve this research goal — Phase 1
and Phase 2

Phase 1 Objectives
1. To develop a process and test the feasibility of acquiring the EMR data from
BORN Ontario;
2. To examine the data quality for the height, weight, nutrition and socio-
demographic variables currently collected through EMRs from BORN Ontario;
3. To estimate the prevalence of optimal growth, and the differences in
marginalization, among Ontario children, and;

Phase 2 Objectives
4. To examine how primary care sites use NutriSTEP®, interpret results and provide
feedback to parents;
5. To understand barriers and facilitators to NutriSTEP® screening use by primary
care providers;
6. To determine receptivity of primary care sites to collect NutriSTEP® electronically
and have it linked to EMR data.
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Phase 1 Summary: Data Quality Assessment of Child Healthy Weights from
Electronic Medical Records

Introduction

The absence of a local data source for measured height and weight, and the risk and
protective factors for overweight and obesity, in children less than three years of age is
a critical gap for public health units in Ontario.

Purpose

The purposes of this study were to develop a process for and test the feasibility of
acquiring the 18-month well-baby visit (WBV) data from the electronic medical records
(EMR) from BORN Ontario, to examine the data quality for the height, weight, nutrition
and socio-demographic variables currently collected through the EMRs from BORN
Ontario, and to estimate the prevalence of optimal growth, and the differences in
marginalization, among Ontario children at their 18 month WBV.

Methods

Following BORN Ontario’s data request process, an application to access health data for
research purposes was completed and submitted electronically. The development of the
analysis plan and data acquisition was an iterative process between the research team
and BORN staff members. Three separate de-identified data files were transferred from
BORN Ontario using a secure File Transfer Protocol site.

Results

A total of 2,126 records for the 18-month WBVs were extracted for the period
September 2013 to June 2014, of which 779 records were from children aged 17 to 22
months. Item response rates were as follows: 75% for weight and height, 82% to 95%
for the nutrition variables, and 85% for the Ontario Marginalization Index. Fourteen
percent of the records of children aged 17 to 22 months were classified as being at risk
of overweight; 8% were overweight or obese.

Discussion

Initial results demonstrated that the 18-month WBV data from BORN Ontario are
accessible and of good quality, and highlight the importance of health information
standards. The results from this study are therefore of benefit to multiple stakeholders:
EMR vendors, primary care practitioners, BORN Ontario and public health professionals.
Public health could play a role in increasing awareness of the prevalence of overweight
and obesity in this early childhood population, advocating for the use and transmission
of clinical data within the EMRs to better facilitate care and management, and the
monitoring of healthy weights, increasing awareness of the importance of health
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information standards for system interoperability, and participating and promoting
further research.

Conclusion

The 18-month WBYV data from BORN Ontario has the potential to fill an identified data
gap in public health. An ongoing mechanism to support the interaction between the
multiple stakeholders is needed. The purpose of this mechanism would be to enhance
the quality of the data and usability of the EMR as a data source for improving care and
management, and for monitoring children’s height and weight, and the risk and
protective factors for overweight and obesity. The centralized data collection through
BORN Ontario is a key asset for the successful development and implementation of an
EMR-based surveillance system for healthy childhood weights.

Phase 2 Summary: Beyond BMI - Risk and Protective Factors for Child Healthy
Weights Assessed Using NutriSTEP® in Primary Health Care

Introduction

The NutriSTEP® screening tool is being used in some primary care settings to identify
nutritional risk among children. However, little is known about exactly how the
screening tool is being used in these settings. The potential for incorporating nutritional
status data into electronic medical records (EMRs) is also not well understood. If
nutritional status data were available in EMRs, this would have implications for
combining height and weight data available in EMRs with risk and protective factors to
provide a more comprehensive picture of childhood healthy weights: a picture that goes
beyond BMI.

Purpose
The three main purposes of the research were:

e To examine how primary care sites use NutriSTEP®, interpret results and provide
feedback to parents.

e To understand barriers and facilitators to NutriSTEP® screening use by primary
care providers.

e To determine receptivity of primary care sites to collect NutriSTEP® electronically
and have it linked to EMR data.

Methods

Based on a framework by Durlak and DuPre on the implementation of prevention or
promotion innovations, this project studied the implementation of NutriSTEP® as an
innovation in primary care practices through 10 semi-structured interviews with primary
care practices in which NutriSTEP® was in use. The sample was drawn from a variety of
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practice settings: Family Health Teams (FHT), Community Health Centres (CHC),
Aboriginal Health Access Centres (AHAC), pediatrician practices.

Results

Objective 1: To examine how primary care sites use NutriSTEP®, interpret results and
provide feedback to parents

There was variety in the ways practices implemented the NutriSTEP® screening. The
most common way was to incorporate the screening into the 18-month well-baby visit.

Following from the framework developed by Durlak and DuPre, provider characteristics
that were relevant to the implementation of NutriSTEP® were identified: interest in
pediatrics, awareness of NutriSTEP®, a perceived need for nutrition information, and a
sense that NutriSTEP® had valuable benefits, such as being a validated and reliable tool,
providing an opportunity to start a conversation and adapt programs to meet patient
needs, and being worth the time necessary to incorporate the screening. Provider
comfort with nutrition topics was helpful in supporting the use of NutriSTEP®.

Characteristics of NutriSTEP® as a tool that supported its use were also identified:
practices found it easy to use, with an accessible literacy level. Many practices relied on
local public health to provide the hard copies of the screens.

Objective 2: To understand barriers and facilitators to NutriSTEP® screening use by
primary care providers

Having a compatible organizational strategy was important for several practices in the
decision to use NutriSTEP®. In several cases, the decision was made and implemented
by a committee or work group, which also developed the processes by which the
screening would happen.

The incorporation of NutriSTEP® into a specific visit was an effective practice, largely
because it built on an appointment already being made for other reasons. The challenge
of attaching NutriSTEP® to an existing visit was the time pressure involved, although
most found in practice that the time involved was not a problem. A system for referrals
to a dietitian was important as a support for the screening. Many practices had
developed ways to add NutriSTEP® scores and related information to their EMR,
although none felt that they had a completely satisfactory system for doing so.

Administrative staff played an important role in many practices by handing out the
screens to the appropriate clients. Dietitians played a crucial role in successful
implementation of NutriSTEP®, often as the providers who introduced NutriSTEP® to
their practices, but also in roles as screen administrator, referral resource, trainer and
NutriSTEP® “champion”, within their own practices and sometime with other practices
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as well. Having NutriSTEP® and nutrition resources available for providers and for
parents were important supports for the screening, and public health units often played
a supportive role by identifying and sharing helpful resources.

Objective 3: To determine receptivity of primary care sites to collect NutriSTEP®
electronically and have it linked to EMR data

Primary care practices were uniformly in support of the idea of a version of NutriSTEP®
that was electronic, that could be completed on a tablet in the clinic setting, and for
which the data would be linked automatically with their EMR. There was also support
for the idea of NutriSTEP® data being gathered and pooled cross practices, to provide
provincial estimates of children’s nutritional health status. Interviewees felt that in
order to take NutriSTEP® screening to scale across the province, provincial-level
direction, probably including incentives and supports, would be needed.

Discussion and Implications

This project set out to understand the current uses of NutriSTEP® in primary care
practices in Ontario. The screening is being used effectively in the practices that
participated in the research, with certain enabling factors being identified. In particular,
the incorporation of NutriSTEP® into the well-baby or well-child visit was a common
practice. Practices had made efforts, in various creative ways, to bring NutriSTEP® into
their EMRs, but all were interested in a system that would bring NutriSTEP® screening
results automatically into the EMR.

With the potential to have NutriSTEP® integrated into EMRs comes the potential for
evaluation and surveillance uses of the data, both at the level of the practice and at the
provincial level. Interviewees were supportive of the idea of provincial-level data
pooled across practices. They recognized that provincial direction would be needed to
achieve a scaled-up version of what they had been doing individually and in different
ways.

Conclusions

This research has contributed to an understanding of some enabling factors toward

a collaborative healthy weights screening program that could be used for improving
child health care and management, and for local population health assessment and
surveillance purposes. The exploration of the significant potential of integration of
NutriSTEP® into EMRs is a clear next step from this study, to build understanding in
practical terms of the feasibility of the main components of an EMR-based surveillance
system for childhood healthy weights. A mechanism is needed to support interactions
between public health and primary care practitioners, along with partners such as BORN
Ontario and EMR vendors.
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Next Steps

We have ascertained that it is feasible and acceptable to use NutriSTEP® in primary care
practices and that there is receptivity to explore its integration into EMRs. Heights and
weight from the 18-month WBVs with the BORN Ontario information system are of high
quality. The next phase of our work is to test the implementation of an electronic
version of NutriSTEP® more broadly in primary care settings and assess what processes
and structures need to be in place for these data to be successfully integrated into
BORN Ontario for extraction for surveillance purposes.
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INTRODUCTION

One-third (32%) of Canadian children and adolescents aged five to 17 years are
overweight or obese(1). The health consequences of excess weight in childhood are
numerous and include psychological issues, bone and joint deformation, sleep apnea,
and an increased risk of diabetes, hypertension and cardiovascular disease(2). In
addition, there is considerable evidence supporting a link between overweight and
obesity during childhood, particularly in early childhood, and an increased risk for adult
obesity(2,3).

Nationally and provincially, there are a few surveys that measure overweight and
obesity in children and youth(4). These existing data sources have limitations in terms of
providing ongoing data at the local level, particularly for children younger than three
years of age, and many rely on self-reported measures of height and weight (2).

Within the Ontario Public Health Standards, the Child Health Standard specifies that
Boards of Health are required to “conduct epidemiological analysis of surveillance data,
including monitoring of trends over time, emerging trends, and priority populations” on
the topic areas of healthy weights, healthy eating and physical activity(5). The absence
of a local data source for measured height and weight, and the risk and protective
factors for overweight and obesity, in children less than three years of age is a critical

gap.

The need for public health to develop a system for local healthy weights surveillance
was identified in Public Health Ontario’s (PHO) report, Measuring the Health of Infants,
Children and Youth for Public Health in Ontario, and the Healthy Kids Panel report, No
Time to Wait: The Healthy Kids Strategy(4,6).

The Healthy Kids Panel report recommended the development of a healthy weights
surveillance system for childhood that builds on existing registries such as the Better
Outcomes Registry and Network (BORN) Ontario. BORN Ontario is an organization
funded by the Ontario Ministry of Health and Long-Term Care and administered by the
Children’s Hospital of Eastern Ontario. BORN Ontario achieved full registry status in
2011 (Appendix I). The BORN Information System (BIS) enables the centralized collection
of data on every birth in Ontario. Data are sourced from a variety of organizations such
as hospitals and laboratories, midwifery groups and more recently, primary care
providers, and are collected through a variety of mechanisms. The increased use of
electronic medical records (EMRs) for clinical patient notes in primary care practices,
from 39% in 2010 to 62% in 2013 has enabled BORN Ontario to partner with registered
EMR vendors across Ontario to augment the BIS holdings with information collected
during routine well-baby visits (WBV) in paediatric and primary care settings(7,8).
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The Healthy Kids Panel report also recommended leveraging routine WBVs to enhance
surveillance. A commonly used system in primary care practices for WBVs is the Rourke
Baby Record (RBR)(9,10). Since 2009, the RBR® recommended using the World Health
Organization’s (WHO) Child Growth Standards based on the 2006 WHO Multicentre
Growth Reference Study(11). This recommendation has been reinforced by the 2010
collaborative statement by the Dietitians of Canada, Canadian Paediatric Society,
College of Family Physicians of Canada and Community Health Nurses of Canada(12).
The RBR® has standard forms (Guides I to V) for charting the WBVs and the completion
of each form of the RBR® captures a direct measurement of a child’s height/length and
weight, as well as nutritional and developmental information (Appendix Il). In 2009, a
new fee code was added to the Schedule of Benefits for Physician Services for services
insured under the Ontario Health Insurance Plan as an incentive for physicians to
conduct an enhanced 18-month WBV. This enhanced visit with the health care provider
offers a longer visit and includes the use of the RBR, along with other developmental
screens(13).

Building on the existing partnership between BORN Ontario and Ontario Public Health
Units (PHUs), the goal of this research study was to explore the use of the 18-month
WBYV data from the EMRs of primary care settings for childhood healthy weight
surveillance.

PURPOSE

The three main purposes of this study were:

e To develop a process and test the feasibility of acquiring the 18-month WBV EMR
data from BORN Ontario,

e To examine the data quality for the height, weight, nutrition and socio-
demographic variables currently collected through EMRs from BORN Ontario, and

e To estimate the prevalence of optimal growth, and the differences in
marginalization, among Ontario children at their 18-month WBV.

METHODS

Process for Acquiring EMR data from BORN Ontario

The development of the analysis plan and data acquisition was an iterative process
between the research team and BORN staff members (i.e., privacy manager, health
informatics manager and data analysts). Following BORN Ontario’s data request process,
an application to access health data for research purposes was completed and
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submitted electronically. Ethics approval for this study was received from Durham
Region Health Department.

Data Analysis Plan

The analysis plan included an assessment of the coverage of the 18-month WBV data,
validation of the data for completeness and acceptable ranges, and an estimation of the
prevalence of overweight and obesity, stratified by the 2006 Ontario Marginalization
Index (ON-Marg) quintiles for the four ON-Marg dimensions of residential instability,
material deprivation, dependency and ethic concentration(14). Validation of postal
codes, and matching to PHUs and ON-Marg quintiles were performed by BORN Ontario.

Data Analysis

Coding for the validation criteria and the growth classifications were performed by
BORN using Statistical Analysis Software (SAS) 9.4. Frequencies and cross tabulations
were performed using standard spreadsheet software.

Data Receipt

In line with BORN Ontario’s responsibility to protect personal health information as a
prescribed registry under the Personal Health Information Protection Act 2004, data
were de-identified or anonymized to ensure confidentiality (Appendix 1). Record level
data was approved for release. The research team agreed to BORN Ontario’s secure
retention and use guidelines, and policies.

Three separate de-identified data files were transferred from BORN Ontario using a
secure File Transfer Protocol site.

Data file 1 included record level data by age in months and sex, and three separate
tables of age in months by sex aggregated by PHU. The PHU was determined using the
postal code of the child’s residence from the EMR.

Data file 2 included record-level information on item response (missing = yes/no) and
validity (valid = yes/no) for the following variables: date of birth, gestational age, birth
weight, sex, height and weight by anonymized family health teams (FHTs) and PHUs. The
height variable for children two years of age and younger was assumed to a recumbent
length measurement as recommended in the reporting guidelines of the RBRO. Item
response only (missing = yes/no) was included for the four variables from the 18-month
WBYV nutrition module: breastfeeding, homogenized milk, avoid sweetened
juices/liquids and no bottles by anonymized FHTs and PHUs. Separate tables included
the percentage of valid postal codes based on the 2013 Ontario Postal Code Conversion
(PCCF) file and the percentage of valid postal codes that matched to dissemination areas
in the 2006 ON-Marg file(14,15).
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Data file 3 included record-level data on the child’s growth classification (underweight,
risk of overweight, and overweight or obese = yes/no/missing) based on the 2007 WHO
Simplified Field Tables and the 2006 ON-Marg quintiles (1 = least marginalized; 5 = most
marginalized; 99 = missing) by age in months, sex, anonymized FHTs and PHUs(11,15).

Data Coverage

Data coverage was assessed using the Ontario Registered Person Database (RPDB) and
the WBYV billings from the Medical Services Database(16,17). The number of two year
olds from the RPDB was used as a proxy for 18-month olds. Age and sex coverage from
data file 1 was calculated as the percentage of Ontario’s estimated 18-month old
population in 2013 and the percentage of WBVs billed between January to November
2012.

Data Validation — Completeness and Acceptable Ranges

Data completeness was analyzed by determining the percentages of missing data for
each variable: date of birth, gestational age, birth weight, sex, height, weight, FHTs,
PHUs, and the four variables from the nutrition module. Acceptable ranges for the
height and weight variables were established by the research team, and were based on
the upper and lower limits from the 2007 WHO Simplified Field Tables(11). Records with
heights between 45.0 centimetres (cm) and 110.0cm were considered as valid. Valid
weights were categorized by sex: males weighing between 2.1 kilogram (kg) to 21.5kg
and females weighing between 2.1kg to 22.0kg were considered valid.

Prevalence Estimates of Optimal Growth

Prevalence of overweight and obesity were calculated using the WHO Child Growth
Standards(11). Children were classified as at risk of overweight if the weight-for-length
was >85th percentile but <= 97th percentile. The weight-for-length cut-off criteria for
overweight or obese children was >97th percentile. Children were classified as
underweight if the weight-for-age was <3rd percentile. The denominator included
records with either missing height or weight. Optimal growth classification was
determined by subtraction. For the analysis by the ON-Marg quintiles for the four ON-
Marg dimensions of residential instability, material deprivation, dependency and ethic
concentration, the risk of being overweight and overweight or obese were combined,
and missing values were included in the denominator

RESULTS

Capture
BORN has partnered with two EMR vendors capturing data from 11 FHTs.
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A total of 2,126 WBVs were extracted from the BIS between September 2013 and June
2014. The ages ranged from birth to 88 months which excludes six records with a
recorded age between 275 and 898 months. The age variable was missing in 3%
(56/2,126) of the records. Fifty-three percent (53% or 1,126/2,126) of the records were
males and 47% were female. Sex was unknown in only one record.

Five percent (5% or 99/2,126) did not have a valid postal code based on the 2013
Ontario PCCF. In subsequent coding, an additional 8% (172/2,216) of the postal codes
were not matched to dissemination areas in the 2006 ON-Marg file. In total, 13%
(271/2,216) of the postal codes did not match to a DA in the 2006 ON-Marg file.

Twenty-four of 36 PHUs had at least one record. Four PHU (PHU P, B, H and L) had more
than 100 records per PHU accounting for 74% (1,567/2,126) of the capture. Seven
percent (7% or 150/2,126) of the records were missing the PHU identifier (Figure 1).

A subset of records with an age range of 17 to 22 months was used to better reflect an
appropriate age for an 18-month WBV. Applying this criterion, 779 or 37% of the total
records from data file 1 were used for all subsequent analyses. Within the subset of
records aged 17 to 22 months, over three-quarters were aged 18 or 19 months (78% or
606/779). Fifty-two percent (52% or 404/779) were males and 48% were females.

A valid postal code was missing in 4% (33/779) of the records. Fifteen percent (15% or
118/779) of the records were missing data on the ON-Marg quintiles.

Twenty-three of 36 PHUs had at least one 18-month WBV record. Four PHUs (PHU P, B,
H and J) accounted for over 70% (557/779) of the records. Eight percent (8% or 62/779)
of the records were missing the PHU identifier (Figure 1). Almost half (47%) of the
records were from two of the 11 FHTs (Figure 2).
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Figure 1:

Capture of the BORN data by de-identified PHU
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Figure 2:

Capture of the BORN data by anonymous FHT
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Data Coverage
The subset of 779 records represented less than 1% (0.51%) of the estimated 18-months
olds in Ontario and 1% (1.2%) of the OHIP billed WBVs in Ontario.

Data Validation — Completeness and Acceptable Ranges
Item response for date of birth and sex was 100%, and 96% (746/779) for postal codes.

Only four records contained gestational age. This prompted BORN to include a
gestational age variable from their hospital holdings and using this data source, 96%
(748/779) of the records were linked to a gestational age from the birth record.

Item response was 29% (226/779) for birth weight. Linking to the birth weight variable
from the hospital holdings, item response increased to 97% (755/779).

Eighty-one percent (81% or 632/779) of the records had a listed height and 82%
(639/779) had a listed weight. This declined to 75% for both height (588/779) and
weight (583/779) when the criteria for acceptable ranges were applied. Twenty-seven
percent (27% or 214/779) of the records did not have one of the required data
elements, height or weight, for the subsequent growth classification calculations.

Valid reporting of height was not consistent across PHUs. For the 4 PHUs (P, B, H and J)
with the largest number of records, the percent of records with valid height ranged from
53% in PHU P to 97% in PHU H (Appendix Ill). For the two FHTs with the largest number
of records, the percent of records with valid height was 61% in FHT 2 and 48% in FHT 7
(Appendix IV).

Similarly, reporting of weight was not consistent across PHUs or FHT. For the 4 PHUs (P,
B, H and J) with the largest number of records, the percent of records with valid weights
ranged from 53% in PHU P to 95% in PHU H (Appendix V). For the two FHTs with the
largest number of records, the percent of records with valid weight was 65% in FHT 2
and 49% in FHT 7 (Appendix VI).

The item response rate for the four variables of the nutrition module was 82% for
breastfeeding, 95% for homogenized milk, 92% for avoid sweetened juices/liquids, and
93% for no bottles. These percentages could not be interpreted as prevalence
estimates. For the four PHUs (P, B, H and J) with the largest number of records, item
response for the breastfeeding variable ranged from a low of 69% in PHU H to 96% in
PHU B. The ranges of item response for the homogenized milk, avoid sweetened
juices/liquids, and no bottle variables were 94-96%, 90-96% and 90-96%, respectively
(Appendix VII). For FHTs 2 and 7, item response was 96% and 94%, respectively for all
four of the variables in the nutrition module (Appendix VIII).
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Prevalence of O