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Abstract
Objective To determine the prevalence of overweight and obese status in children by age, sex, and visit type, using
data from EMRALD® (Electronic Medical Record Administrative data Linked Database).
Design Heights and weights were abstracted for children 0 to 19 years of age who had at least one well-child visit
from January 2010 to December 2011. Using the most recent visit, the proportions and 95% CIs of patients defined as
overweight and obese were compared by age group, sex, and visit type using the World Health Organization growth
reference standards.
Setting Ontario.
Participants Children 0 to 19 years of age who were rostered to a primary care physician participating in EMRALD
and had at least one well-child visit from January 2010 to December 2011.
Main outcome measures Proportion and 95% CI of children with overweight and obese status by age group;
proportion of children with overweight and obese status by sex (with male sex as the referent) within each age group;
and proportion of children with overweight and obese status at the most recent well-child visit type compared with
other visit types by age group.
Results There were 28 083 well-child visits during this period. For
children who attended well-child visits, 84.7% of visits had both a
height and weight documented. Obesity rates were significantly
higher in 1- to 4-year-olds compared with children younger than
1 (6.1% vs 2.3%; P < .001), and in 10- to 14-year-olds compared
with 5- to 9-year-olds (12.0% vs 9.0%; P < .05). Both 1- to 4-yearold boys (7.2% vs 4.9%; P < .01) and 10- to 14-year-old boys (14.5%
vs 9.6%; P < .05) had higher obesity rates compared with girls.
Rates of overweight and obese status were lower using data from
well-child visits compared with other visits.
Conclusion Electronic medical records might be useful to conduct
population-based surveillance of overweight or obese status in
children. Methodologic standards, however, should be developed.

Editor’s key points

• Almost 85% of well-child visits in EMRALD®
(Electronic Medical Record Administrative data
Linked Database) had a height and weight
documented consistently across most age groups,
demonstrating that this approach to obesity
surveillance in children might be feasible.
• However, in addition to height and weight
data from electronic medical records (EMRs),
other data, such as weight-related behaviour,
would strengthen the opportunity to use EMR
data to inform interventions for children with
excess weight.
• The EMR, if valid and reliable, scaled up
to include a larger sample of primary care
practices, could be one potential data source
to conduct population-based surveillance of
overweight and obese status in children and to
evaluate interventions in Ontario and Canada,
particularly for young children who attend
primary care frequently.
This article has been peer reviewed.
Can Fam Physician 2017;63:e114-22
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Résumé
Objectif Déterminer la prévalence de surpoids et d’obésité chez les enfants en fonction de l’âge, du sexe et du type de visite,
et ce, à l’aide des données de la base de données EMRALD (Electronic Medical Record Administrative data Linked Database).
Type d’étude On a recueilli les données concernant la taille et le poids d’enfants âgés de 0 à 19 ans qui avaient effectué
au moins une visite de contrôle pour enfants normaux entre janvier 2010 et décembre 2011. On a comparé, en fonction
des différents groupes d’âge, du sexe et du type de visite, la proportion (et les intervalles de confiance à 95 %) des patients
qui, lors de la visite la plus récente, présentaient un surpoids ou une obésité selon les normes de l’OMS pour la croissance.
Contexte L’Ontario.

Points de repère du rédacteur

Participants Des enfants âgés de 0 à 19 ans suivis par un
médecin de première ligne, qui participaient à EMRALD et qui
avaient effectué au moins une visite de contrôle pour enfants
normaux entre janvier 2010 et décembre 2011.

• Près de 85 % des visites de contrôle
d’enfants normaux consignées dans la base
de données EMRALD (Electronic Medical
Record Administrative data Linked Database)
mentionnent de façon régulière la taille et le
poids des enfants de tous les groupes d’âge,
ce qui indique qu’on pourrait se servir de ces
données pour détecter les cas d’obésité chez
les enfants.

• Toutefois, en plus des données sur la taille et
le poids des enfants inscrites dans les dossiers
médicaux électroniques (DME), d’autres données,
par exemple sur le comportement alimentaire,
accroîtraient les possibilités d’utiliser les données
des DME pour mieux intervenir auprès des
enfants qui présentent un excès de poids.
• Un DME valide et fiable qui inclurait
les résultats d’un échantillon plus large
d’établissements de soins de première ligne
pourrait être une source d’information
pour effectuer une surveillance fondée
sur la population des cas de surpoids et
d’obésité chez les enfants, et pour évaluer les
interventions utilisées en Ontario et ailleurs
au Canada, notamment celles qui visent les
jeunes enfants qui visitent fréquemment les
cliniques de soins primaires.
Cet article a fait l’objet d’une révision par des pairs.
Can Fam Physician 2017;63:e114-22

Principaux paramètres à l’étude La proportion et les IC à
95 % des enfants présentant un surpoids ou une obésité selon les
groupes d’âge; la proportion des enfants présentant un surpoids
ou une obésité selon le sexe (le sexe mâle étant utilisé comme
référence) dans chacun des groupes d’âge; et la proportion de
ceux qui présentaient un surpoids ou une obésité lors de leur plus
récente visite de contrôle pour enfants normaux par rapport à
d’autres types de visites et selon les groupes d’âge.
Résultats Il y a eu 28 083 visites de contrôle pour enfants
normaux durant la période de l’étude. Le poids et la taille des
enfants étaient documentés dans 84,7 % de ces visites. Les taux
d’obésité étaient significativement plus élevés chez les enfants
de 1 à 4 ans par rapport à ceux qui avaient moins d’un an
(6,1 % vs 2,3 %, P < .001) et chez ceux de 10 à 14 ans par rapport à
ceux de 5 à 9 ans (12,0 % vs 9,0 %, P < .05). Les garçons de 1 à 4 ans
avaient des taux d’obésité plus élevés que les filles (7,2 % vs 4,9 %,
P < .01) et on observait la même chose chez ceux de 10 à 14 ans
(14,5 % vs 9,6 %, P < .05). Les taux d’obésité ou de surpoids étaient
plus bas lorsqu’on utilisait les données des visites de contrôle pour
enfants normaux plutôt que d’autres types de visites.
Conclusion Les dossiers médicaux électroniques pourraient
servir à la détection des cas de surpoids et d’obésité chez les
enfants. Il serait toutefois opportun d’élaborer des normes
méthodologiques pour ce faire.
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O

besity is one of the leading contemporary public health problems facing children in Canada
and the developed world. According to the World
Health Organization (WHO), for children 5 to 19 years
of age, the cutoff for overweight body mass index (BMI)
is the 85th percentile, and the cutoff for obese BMI is
the 97th percentile. For children 0 to 5 years of age,
the cutoff for being at risk of overweight BMI is the
85th percentile, overweight BMI is the 97th percentile,
and obesity is above the 99.9th percentile.1,2 Children
who are obese are at increased risk of becoming obese
adults, with increased risk of developing atherosclerotic heart disease, diabetes, and certain cancers.3-5
Complications of childhood obesity, such as hypertension, obstructive sleep apnea, and reduced quality of life,
carry substantial morbidity and are increasing in prevalence.6-13 There are minimal prevalence data on overweight or obese status of children in Canada. Results
from the 2009 to 2011 Canadian Health Measures Survey
showed a prevalence rate of 20% for being overweight
and of 12% for being obese, based on direct measurements of 2217 children 5 to 17 years of age, using the
WHO growth curves. No recent data are reported for
children younger than 5 years of age14,15 and there are
no data for children younger than 3 years of age. Data
from 8661 children 2 to 17 years of age from the 2004
Canadian Community Health Survey demonstrated a
prevalence of 22% for being overweight or obese, and
a prevalence of 13% for obesity.16 Abstraction of height
and weight data from electronic medical records (EMRs)
has been used to estimate the prevalence of childhood
obesity in a small number of studies from jurisdictions
such as Massachusetts, United States17; Leeds, United
Kingdom18; and Västerbotten, Sweden.19 These studies
report obesity prevalence in limited age groups and use
different obesity cutoffs. However, there is great potential for routinely collected clinical data in EMRs to be
used for surveillance of weight status in children, and to
assess population-based interventions for obesity. The
uptake of EMRs is increasing among child-health providers in Canada20 and elsewhere,21 although there has
been very limited primary care research using EMRs.22
In Ontario, it is recommended that children have 9
well-child visits with their primary care physicians in
the first 24 months of life and then yearly. The measurement of height and weight at well-child visits has recently
been recommended by leading authorities, including the
Canadian Task Force on Preventive Health Care,20,23-26 but
it remains unknown how consistently this is done. The
primary objective of this study is to determine the prevalence of childhood obesity by age and sex using data
from the Electronic Medical Record Administrative data
Linked Database (EMRALD®) in Ontario.27 The secondary objectives are to determine the frequency of height
and weight documentation in the EMR during well-child
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visits by age group and sex, and to compare overweight
and obese status prevalence rates using heights and
weights measured in the well-child visit compared with
other visit types. Examination by both age and visit type
are important, as they might affect the choice of data
used for surveillance and to evaluate interventions in
primary care.

METHODS
This was a descriptive observational study of children
enrolled in EMRALD. At the time of this study, EMRALD
housed data from 167 family physicians who used PS
Suite EMR and who volunteered to contribute their primary care EMR data. This database is housed at the
Institute for Clinical Evaluative Sciences and is used
in the evaluation and analysis of the health care system. All data underwent quality and comprehensiveness
checks before use.28 All family physicians participating in
EMRALD practise under one of the primary care reform
models of care in Ontario. The health card numbers of
children in EMRALD are replaced with unique identification numbers and anonymously linked to the populationbased health administrative databases at the Institute for
Clinical Evaluative Sciences. For this study, we abstracted
weight and height as recorded in the EMR for children
0 to 19 years of age who were rostered to a primary
care physician in EMRALD and had at least one wellchild visit from January 2010 to December 2011. Using
Ontario Health Insurance Plan (OHIP) data, which contain all fee-for-service and shadow billings for nearly all
Ontario physicians, we compared baseline characteristics
of our study population to all children in Ontario, using
the Registered Persons Database, which contains demographic data for all Ontario residents eligible for OHIP.29
We recorded the frequency of documentation of height
and weight during well-child visits. We identified wellchild visits using OHIP billing fee codes recorded in
the EMR and submitted to OHIP (codes available upon
request).30 We then selected the most recent well-child
visit with both height and weight documented to calculate obesity prevalence rates. We applied a previously
published31 validated set of rules to eliminate biologically implausible values incurred in measurement or data
entry: we excluded single height measurements less than
30.5 cm and below the 1st percentile of height for age
minus 30.5 cm, and measurements greater than 221 cm
or above the 99th percentile of height for age plus 61 cm
using the WHO growth curves for height percentiles.
Baseline characteristics of the cohort of children rostered in EMRALD, which was compared with
other Ontario children, were reported by age group,
sex, median neighbourhood income using postal code,
and residence in a rural, suburban, or urban setting.
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Neighbourhood income quintiles and rurality were
defined through linkage of postal codes to census data.32
The number of visits for each child with both documented height and weight was reported by age group.
Using the most recent well-child visit with both height
and weight documented, the mean (SD) height, weight,
and BMI were reported by age group and sex. We
reported the proportion and 95% CIs of children defined
as overweight and obese using the WHO growth reference standards for BMI z score (zBMI).1,2 The WHO recommends that children whose BMIs are approximately
at the 97th percentile (more than 2 SDs above the mean;
zBMI > 2) should be considered obese, and children
whose BMIs are approximately at the 85th percentile
(between 1 and 2 SDs above the mean; zBMI > 1 and ≤ 2)
should be considered overweight. The terminology used
to characterize being overweight and obese changes
with age; children younger than 5 are considered at risk
of being overweight if their BMIs are approximately at
the 85th percentile (> 1 SD above the mean), overweight
if their BMIs are approximately at the 97th percentile
(> 2 SDs above the mean), and obese if their BMIs are
approximately at the 99th percentile (> 3 SDs above the
mean). This change in terminology for children by age
can be challenging to apply when performing populationbased research. To be consistent regarding definitions
of overweight status or obese status we (and others in the
field16,33) have defined overweight status as zBMI greater
than 1 to less than or equal to 2 and obese status as
zBMI greater than 2, using WHO growth curves for all
age groups.
Using 2 × 2 contingency tables, χ2 test statistics were
used to compare the prevalence of both overweight and
obese status in children by age group. Each age group
was compared with the adjacent older age category
(< 1 year to 1 to 4 years, 1 to 4 years to 5 to 9 years,
5 to 9 years to 10 to 14 years, and 10 to 14 years to
15 to 19 years). We used χ2 test statistics to compare
the prevalence of both overweight and obese status in
children by sex (with male sex as the referent) within
each age group. We also compared prevalence rates of
overweight and obese status using heights and weights
measured at the most recent well-child visit compared
with other primary care visit types by age group using
χ2 tests. We used SAS, version 9.3, for analysis. This
study was approved by the research ethics boards at
Sunnybrook Health Sciences Centre and the SickKids
Research Institute.

RESULTS
The baseline characteristics of the cohort of children rostered in EMRALD are reported in Table 1. Compared with
all children in Ontario, a higher proportion of children
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rostered in EMRALD live in rural or suburban areas
compared with urban areas. Among the 33 343 rostered
children, 10 372 (31.1%) children had at least one wellchild visit during the study period, with a total of 28 083
well-child visits. The proportion of rostered children
who had well-child visits varied by age (Table 2), with
much lower rates of well-child visits in the older age
groups. For rostered children who attended well-child
visits, 84.7% of visits had both height and weight documented, with similar results by age group (Table 2).
In those rostered children who had both height and
weight documented, the rates of being overweight and
obese (Table 3) ranged from 12.1% to 31.8%, and 2.3%
to 12.0%, respectively. Rates of being overweight or
obese were higher in 1- to 4-year-olds compared with
children younger than 1 (P < .001), and in 10- to 14-yearolds compared with 5- to 9-year-olds (P < .05). Obesity
rates were higher in 5- to 9-year-olds compared with 1to 4-year-olds (P < .001). Boys, compared with girls, were
statistically significantly more likely to be overweight or
obese in the 1- to 4-year-old (P < .01) and 10- to 14-yearold (P < .05) age groups and were more likely to be overweight among those younger than 1 year of age (P < .05).
In all age groups, except for children younger than 1,
overweight or obese status was more prevalent using
height and weight measures from non–well-child visits
compared with well-child visits (Figures 1 and 2).

Discussion
We report the frequency of documented height and weight
in a large sample of children using EMR data from a sample of primary care (family physician) practices in Ontario.
Growth monitoring by primary health care practitioners at
all well-child visits through standardized measurement of
height and weight is recommended by the leading child
health professional organizations nationally and internationally,23-25 and the Canadian Task Force on Preventive
Health Care recently recommended growth monitoring
at all appropriate primary care visits (including well-child
visits and at episodic care and acute illness visits) using
the 2014 WHO Growth Charts for Canada. 26 A recent
study reported frequency of height or weight documentation in children using EMRs in Ontario and found similar results, although different age categories were used.34
In a US study of adults using EMRs, 63% had ever had a
height measurement documented, and 91% had a documented weight in the preceding 18 months.35 There are
limited recent national data on prevalence of overweight
and obese status in children in Canada. Using data from
2123 children measured by the Canadian Health Measures
Study from 2009 to 2011, the prevalences of overweight
status in 5- to 11-year-olds and in 12- to 17-year-olds
were 20% and 12%, respectively, with obese status rates
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Table 1. Baseline characteristics of children rostered in EMRALD® and all Ontario children
CHARACTERISTIC

ALL ROSTERED CHILDREN IN EMRALD* (N = 31 637), N (%)

ALL ONTARIO CHILDREN (N = 3 122 918), N (%)

Sex

†

• Male

16 052 (50.7)

1 601 593 (51.3)

• Female

15 582 (49.3)

1 521 325 (48.7)

8218 (26.0)

727 088 (23.3)

Age, y
• 0-4
• 5-9

7928 (25.1)

747 225 (23.9)

• 10-14

7772 (24.6)

779 141 (25.0)

• 15-19

7719 (24.4)

869 464 (27.8)

4838 (15.3)

595 712 (19.1)

Neighborhood income‡
• 1—lowest quintile
•2

5597 (17.7)

576 662 (18.5)

•3

6480 (20.5)

625 302 (20.0)

•4

7231 (22.9)

678 401 (21.7)

• 5—highest quintile

7416 (23.4)

634 259 (20.3)

75 (0.2)

12 582 (0.4)

• Unknown or missing
Rurality‡
• Rural

6058 (19.1)

149 605 (4.8)

• Suburban

9859 (31.2)

467 531 (15.0)

15 720 (49.7)

2 505 782 (80.2)

• Urban

EMRALD—Electronic Medical Record Administrative data Linked Database.
*Administrative data on patient demographic characteristics were available for 31 637 of the 33 343 (94.9%) children in EMRALD.
†
Sex was not recorded for 3 children.
‡
Neighborhood income quintile and rurality were calculated by linking postal codes from the Registered Persons Database to 2006 Statistics Canada
census data.

Table 2. Rostered patients in EMRALD® with well-child visits and documented height and weight, by age group
AGE, Y

ALL ROSTERED CHILDREN IN EMRALD

ROSTERED CHILDREN IN EMRALD WITH A
WELL-CHILD VISIT, N (%)

WELL-CHILD VISITS WITH HEIGHT AND WEIGHT
DOCUMENTED, N (%)

<1

1545

1292 (83.6)

3389 (78.6)

1-4

6898

4700 (68.1)

15006 (84.9)

5-9

8103

2131 (26.3)

2783 (89.4)

10-14

7784

1190 (15.3)

1437 (88.1)

15-19

9013

1059 (11.7)

1159 (85.9)

33 343

10 372 (31.1)

23 774 (84.7)

Total

EMRALD—Electronic Medical Record Administrative data Linked Database.

substantially lower in girls (8%) compared with boys
(15%).14 Although we cannot directly compare the prevalence rates of overweight and obese status in children
owing to contrasting age groups, our prevalence rates of
overweight status in children aged 5 to 9 years, 10 to 14
years, and 15 to 19 years are higher—23.7%, 31.8%, and
28.7%, respectively—using the same WHO cutoffs. We
also documented lower rates in girls compared with boys
in similar age groups. This finding is consistent with other
studies in Canada and the United States. It is unknown if
these differences by sex might be related to differences
in pubertal changes, genetics, or other differences such
as dietary patterns. A recent study in Ontario using data
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from EMRs demonstrated similar rates of obese status
in children 5 years of age and older compared with our
study, with increased rates in boys compared with girls,
but reduced rates of overweight status. For example, in
children 10 to 19 years of age, rates of being overweight
or obese were 18% and 11%, respectively, compared with
29% and 9% in 15- to 19-year-olds.34
Differences in rates might be related to differences in
age groups, differences in definitions across age groups,
and different study periods. Biro et al reported rates from
measurements from 2004 to 2013.34 Although there is an
emphasis on obesity interventions and prevention in the
early years in Ontario and elsewhere,36 there are very
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Table 3. Prevalence of overweight and obese status in children by age and sex
AGE, Y

N

WEIGHT, kg,
MEAN (SD)

HEIGHT, cm,
MEAN (SD)

BMI, kg/m2,
MEAN (SD)

OVERWEIGHT*,
% (95% CI)

OBESE*,
% (95% CI)

Overall†
• <1

1195

           7.0 (2.0)

         65.3 (7.3)

16.0 (2.0)

       12.1 (10.2-13.9)

   2.3 (1.4-3.2)

• 1-4

3426

         13.2 (3.1)

         89.3 (10.2)

16.3 (1.6)

       26.1 (24.6-27.6)

  6.1‡ (5.2-6.9)

• 5-9

1445

         25.2 (7.1)

       122.8 (10.3)

16.4 (2.5)

       23.7 (21.5-26.0)

  9.0‡ (7.5-10.5)

‡

• 10-14

     977

48.5 (14.5)

       154.4 (11.2)

20.0 (4.3)

       31.8 (28.9-34.8)

12.0§ (9.9-14.1)

• 15-19

662

65.8 (15.1)

       169.1 (8.8)

22.9 (4.6)

       28.7 (25.2-32.2)

   9.4 (7.1-11.7)

‡

Male||
• <1
• 1-4
• 5-9

     614

           7.4 (2.0)

         66.4 (7.3)

16.3 (2.0)

       14.2 (11.3-17.0)

   2.9 (1.5-4.3)

1738

           6.6 (1.9)

         90.1 (10.2)

16.5 (1.6)

       27.7 (25.6-29.9)

   7.2 (5.9-8.4)

703

         25.3 (6.8)

       123.4 (10.2)

16.4 (2.3)

       25.6 (22.3-28.9)

  10.1 (7.8-12.4)

       154.7 (12.1)

19.9 (4.1)

35.0 (30.6-39.5)

175.8 (7.2)

22.7 (4.1)

       30.7 (25.1-36.4)

   8.5 (5.0-12.0)

• 10-14

     468

48.4 (14.6)

• 15-19

270

70.4 (14.5)

14.5 (11.2-17.8)

Female
     581

           6.6 (1.9)

         64.2 (7.1)

15.7 (2.0)

        9.8§ (7.3-12.3)

   1.7 (0.6-2.9)

• 1-4

1681

         12.8 (3.0)

         88.6 (10.3)

16.1 (1.6)

      24.4 (22.4-26.5)

   4.9¶ (3.8-5.9)

• 5-9

     742

         25.0 (7.4)

       122.3 (10.3)

16.4 (2.6)

       22.0 (18.9-25.0)

   8.0 (5.9-10.0)

• 10-14

     509

48.6 (14.4)

       154.1 (10.3)

20.2 (4.5)

      28.9 (24.8-32.9)

  9.6§ (7.0-12.3)

• 15-19

     392

62.6 (14.8)

       164.5 (6.6)

20.2 (4.5)

       27.3 (22.8-31.8)

   9.9 (6.9-13.0)

• <1

§

§

BMI—body mass index, zBMI—body mass index z score.
*Being overweight is defined as zBMI > 1 to ≤ 2; being obese is defined as zBMI > 2 using World Health Organization growth standards.
†
A 2 × 2 c2 test comparing prevalence of both being overweight (yes or no) and being obese (yes or no) by age group. Each age group was compared to
the adjacent older age category (< 1 y to 1-4 y, 1-4 y to 5-9 y, 5-9 y to 10-14 y, and 10-14 y to 15-19 y).
‡
P < .001.
§
P < .05.
||
A 2 × 2 c2 test comparing prevalence of both being overweight (yes or no) and being obese (yes or no) versus sex (female or male) within each age
group. Male is the referent.
¶
P < .01.

limited data in Canada (and elsewhere) on obesity rates
in young children. In the Canadian Community Health
Survey in 2004, the prevalence of obesity using WHO
cutoffs in 1341 children 2 to 5 years of age was 11%.16
Similar prevalence rates are reported in preschool children recruited through public health immunization clinics in both Alberta and Newfoundland and Labrador.37,38
Biro et al reported obesity rates in children 0 to 5 years
of age of 6% (using weight for length),34 similar to our
findings of 6.1% in 1- to 4-year-olds (using BMI). Many
methodologic issues, such as sampling strategies,
response rate, age group, measurement accuracy, and
choice of obesity cutoffs39-41 should be considered when
comparing prevalences of overweight and obese status
in children from different data sources.

Strengths and limitations
Strengths of our study include the large sample size,
the inclusion of young children, and the use of a validated algorithm to eliminate biologically implausible
values.31 The EMR might be an important and efficient

data source for surveillance for very young children,
who have measurements of height and weight taken
during their primary health care visits. 30 Compared
with younger children (ie, those aged < 1 year and 1 to
4 years), a much lower proportion of older children (ie,
those aged 5 to 9 years, 10 to 14 years, and 15 to 19
years) rostered in EMRALD attended well-child visits.
The findings from this study might therefore reflect rates
of overweight and obese status in older children that
are not representative of the general population in this
age group. We attempted to reduce this potential ascertainment bias by including height and weight measurements that were obtained only from well-child visits and
not from all possible visits. For all age groups, except
for children younger than 1 year of age, we identified
lower prevalence rates of overweight and obese status
using data from well-child visits compared with other
visit types, as shown for the 18-month visit in a recent
study.34 Increased weight in children might lead to an
increase in health problems, leading parents to seek
additional medical visits. Health care use is increased in
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Figure 1. Prevalence of overweight status by visit type and age group: A 2 × 2 χ2 test comparing prevalence of both
overweight status (yes or no) and obese status (yes or no) by age group by visit type (well-child visit vs non–well-child
visit). Prevalence was compared between visit types for overweight and obese status by each age group.

PREVALENCE OF OVERWEIGHT STATUS, %
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*
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AGE GROUP, Y
*P < .05.

children with obesity.42,43 These methodologic issues are
important to consider, are not documented in previous
studies using EMR data,18,19,44 and require further study.
An important limitation of this analysis relates to the
quality of the height and weight measurements themselves. The primary care practices that contribute their
data to EMRALD do not have standardized equipment,
protocols, or training for measurement of height or length
and weight in children. Although we eliminated biologically implausible values according to a previously published study,31 other errors cannot be entirely eliminated.45
However, ALSPAC (Avon Longitudinal Study of Parents
and Children) demonstrated that routinely collected
height and weight data in children 4 to 43 months of age
were accurate compared with standardized researchcollected height and weight data, with slight overestimates for height among tall children, and underestimates
of height among short children.46 Yin et al demonstrated
good reliability between routine and research-collected
lengths in young children.47 This lends indirect support
to the accuracy and reliability of routinely collected data.
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We characterized weight status in our cohort using
BMI. Although weight for length for age is the recommended measure to determine weight status in children younger than 2 years of age, other studies have
shown strong correlation between weight for length
and BMI for age in children (r = 0.83).48 Although we
recognize there are slight differences between supine
length and standing height measurement, in this study
it is unknown which method was used by each physician. Previous research has shown that both measures
indirectly reflect body adiposity to a similar extent.17
Although patients in EMRALD have an increased rate
of residence in a rural and suburban area, Shields and
Tjepkema previously showed no association between
rural-urban residence and rates of overweight or obese
status in children in Canada.49 Children in this study
all received primary care from family physicians. It is
unknown how practitioner type (eg, pediatrician, family
physician, nurse practitioner) might affect the frequency
of measurement of height and weight, or prevalence of
being overweight or obese.
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Figure 2. Prevalence of obesity by visit type and age group: A 2 × 2 χ2 test comparing prevalence of both overweight
status (yes or no) and obese status (yes or no) by age group by visit type (well-child visit vs non–well-child visit).
Prevalence was compared between visit type for obesity by each age group. Obesity is defined as a body mass index z
score > 2 using World Health Organization growth standards.
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Conclusion
The prevalence of overweight and obese status in children might be higher in Canada than previously documented. The development of feasible and efficient
surveillance systems to measure obesity in children and
to assess population-based obesity interventions is recommended.36 Our study demonstrates that almost 85%
of well-child visits in EMRALD had a height and weight
documented at the most recent well-child visit. This
finding was consistent across all age groups, demonstrating that this approach to obesity surveillance in children might be feasible. Studies to determine validity and
reliability of EMR data for obesity surveillance should be
developed. However, in addition to height and weight
data from EMRs, other data such as health behaviour
and weight-related behaviour would strengthen the
opportunity to use EMR data to inform interventions
for children with excess weight. Unfortunately, health
behaviour data are not routinely captured in EMRs. Of
importance, this study suggests that the EMR, if valid
and reliable, scaled up to include a larger sample of

primary care practices, could be one potential data
source to conduct population-based surveillance of
overweight and obese status in children and to evaluate interventions in Ontario and Canada, particularly for
young children who attend primary care frequently.
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