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Abstract

Introduction: Over recent decades, two prominent trends have been observed in Canada

and elsewhere: increasing prevalence of childhood overweight and obesity, and

increasing participation of women (including mothers) in the paid labour force and

resulting demand for child care options. While an association between child care and

children’s body mass index (BMI) is plausible and would have policy relevance, its

existence and nature in Canada is not known.

Methods: Using data from the National Longitudinal Survey of Children and Youth, we

examined exposure to three types of care at age 2/3 years (care by non-relative, care by

relative, care in a daycare centre) in relation to change in BMI percentile (continuous

and categorical) between age 2/3 years and age 6/7 years, adjusting for health and socio-

demographic correlates.

Results: Care by a non-relative was associated with an increase in BMI percentile

between age 2/3 years and age 6/7 years for boys, and for girls from households of low

income adequacy.

Conclusion: Considering the potential benefits of high-quality formal child care for an

array of health and social outcomes and the potentially adverse effects of certain

informal care options demonstrated in this study and others, our findings support calls

for ongoing research on the implications of diverse child care experiences for an array of

outcomes including those related to weight.

Keywords: body mass index, Canada, child care, obesity, overweight

Introduction

The prevalence of childhood overweight/

obesity has increased in North America,

Europe and elsewhere over recent dec-

ades.1,2 In Canada, the prevalence of

obesity has more than doubled from 3%

in 1978 to 8% in 2004 among children

aged 2 to 17 years,3 which has led to

increasing concern about short- and

long-term health implications such as

hypertension, type 2 diabetes and psycho-

social problems.4

Over a similar period, a key societal trend

in North America has been the increasing

proportion of women in the paid labour

force.1,5,6 For example, the participation

of women in the labour force in Alberta

increased steadily from 20% in 1951 to

68% in 20086 and in Canada from

50% in 1976 to 80% in 2001.7 Although

historical statistics on the participation of

mothers in the Canadian labour force is

sparse, data on women’s labour force

participation by age7 and marital status6

suggest a similar growth in proportion

of working mothers of young children. In

2005, 76% of mothers with a youngest

child between 3 and 5 years old worked

outside the home.5 This may have

implications for overweight/obesity in

children:8 studies from the United

States,9 Canada10,11 and the United

Kingdom12 have shown a positive associa-

tion between maternal work intensity (i.e.

hours of work per week) and her child’s

likelihood of being overweight/obese.

One way through which maternal employ-

ment may impact children’s weight status

is child care arrangements. The rise in

maternal employment has increased the

demand for both formal (e.g. regulated

care settings) and informal (e.g. care by

relatives) child care arrangements, parti-

cularly for preschool-age children. Avail-

ability and use of formal versus informal

care varies by country. Canada, relative to

other countries in the Organisation for

Economic Co-operation and Development,

has a fairly high proportion of mothers of

young children who work outside the

home, low spending on child and family

programs as a proportion of gross domes-

tic product and high costs to parents for

formal child care programs.5,13 Thus, in

contrast to some other countries (e.g.

Sweden) that provide high quality, pub-

lically funded care,5,6 Canada (along with

other liberal-democratic regimes* such as

Author references:
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2. Department of Economics, University of Victoria, Victoria, British Columbia, Canada
3. Department of Economics, University of Calgary, Calgary, Alberta, Canada
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* Term used in classifications of welfare state regimes to describe those characterized by active and passive encouragement of market forces.14 These regimes have also been described as Anglo-
Saxon models of capitalism.15
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the U.S.) relies much more on the market

for this service. This results in high use of

informal care,5 which can vary consider-

ably in quality. Regulated care opportu-

nities in Canada, with the possible

exception of Quebec, are in short supply

and are inaccessible to many because of

their cost or inflexibility to the labour

force needs of parents.5

Child care arrangements—formal or infor-

mal—may have implications for childhood

obesity. The care setting may promote

weight gain if, for example, care providers

are less likely than parents to provide

adequate nutrition and/or opportunities

for physical activity. A handful of studies

have examined child care arrangements

in relation to obesity in children. Lumeng

et al.16 examined overweight status

among a nationally representative sample

of 6- to 12-year-old U.S. children in

relation to child care attendance from

age 3 to 5 years (retrospective reporting

by parents); they observed a reduced risk

of overweight among children who had

experienced some (i.e. less than 15 hours

per week) centre-based care attendance

compared with those with no attendance.

Maher et al.17 examined obesity among a

nationally representative sample of U.S.

children entering kindergarten in relation

to various types of care prior to kinder-

garten (retrospective reporting by parents);

they observed that children in family/

friend/neighbour care (paid or unpaid, at

least 10 hours per week) were more

likely to be obese than children in no

or limited care. Benjamin et al.18 exam-

ined adiposity in a sample of U.S.

children in relation to child care from

birth to 6 months and found that care in

someone else’s home (such as a licensed

family child care home or family’s,

friend’s or neighbour’s home) was asso-

ciated with increased adiposity at 1 and

3 years of age. For both Maher et al.17

and Benjamin et al.,18 centre-based care

was not associated with weight out-

comes. Kim and Petersen19 found that

child care by a relative, but not centre-

based or non-relative care, was asso-

ciated with significantly more weight

gain in the first 9 months of life when

compared to no child care. Pearce

et al.20 examined the association

between child care (formal and informal)

and overweight/obesity among children

in the U.K. Millennium Cohort. They

found that informal child care (especially

care by grandparents) between 9 months

and 3 years of age was associated with

increased risk of overweight/obesity at

age 3 years, but only for children from

more advantaged backgrounds. There

was no association between overweight/

obesity and formal care (nursery, child

care centre, nanny, or au pair). Among

a representative German sample, Rapp

et al.21 found no association between

type of preschool care and body mass

index (BMI) at age 4 and 6 years.

Finally, Gubbels et al.22 observed that,

among a sample of Dutch offspring of

women participating in a prospective

cohort study, the use of formal child

care outside the home at 1 and 2 years

of age was positively associated with

BMI at age 2 years as well as change in

BMI from age 1 to 2 years.

Based on these studies, certain informal

types of care may present a risk for BMI

and weight gain.17–20 Findings for formal

centre-based care are less clear: one study

showed a protective effect,16 one showed

a risk effect,22 and several others showed

no effect.17–21 One limitation of the exist-

ing studies, which may complicate the

overall conclusions, is that boys and girls

were combined rather than examined

separately. The child-caregiver interaction

may differ by sex (for example, due to

gender norms held by the caregiver) such

that previous null and inconsistent find-

ings may reflect non-stratified analysis.

Our objective was to examine three types

of child care arrangement at age 2/3 years

in relation to subsequent change in BMI

between age 2/3 years and age 6/7 years

in a nationally representative sample of

Canadian children. We stratified the ana-

lyses by sex to investigate whether the

possible effects of different care arrange-

ments on BMI differ for boys and girls.

Data and methods

Data source

We analyzed data from the National

Longitudinal Survey of Children and

Youth (NLSCY), a long-term study of

Canadian children that follows their deve-

lopment from birth to early adulthood.

The inaugural cohort, which was the only

subsample for whom BMI data were

available from age 2/3 years to age 6/7

years, included over 22 000 children aged

0 to 11 years at the time of enrollment in

1994. Since then, there has been some

sample attrition so that by cycle 5 (2002–

2003) approximately 67% of the original

cycle 1 cohort remained. Like other

Statistics Canada surveys, the NLSCY

excludes children living on First Nations

reserves or on Crown Land, residents of

institutions, families of full-time members

of the Canadian armed forces, and resi-

dents of some remote regions and the

territories. A probability sampling strategy

was used (with elements of both cluster

and stratified random sampling based on

geographic region and urban/rural status),

and sampling weights were developed to

enhance the sample’s representativeness

of its underlying original population. Data

were collected using computer-assisted

interviewing, in person or via telephone,

with the respondent or his/her parent/

guardian.

We focused on children from the original

cohort who were aged 2 or 3 years in

either of the first two survey cycles (cycle

1 [1994] or cycle 2 [1996]), for whom

we also had BMI data at age 6 or 7 years.

We selected age 2/3 years as the exposure

period because 2 is the youngest age for

which BMI and BMI-for-age percentile

is recommended.23 We selected age 6/7

years as the follow-up age because it

represents a significant period of time

over which to examine a possible endur-

ing effect of child care, but it is not so long

that it would be impossible to account

for a myriad of intervening factors.

Variables

BMI was calculated for each child at age

2/3 years and age 6/7 years using height

and weight data reported by the parent/

guardian. A corresponding BMI-for-age

percentile was assigned to each child,

using the growth charts developed by

Centers for Disease Control and Preven-

tion.24 Several Canadian professional

organizations25 have endorsed these

growth charts, which are based on a

Vol 33, No 1, December 2012 – Chronic Diseases and Injuries in Canada $2



reference population of U.S. children, to

track growth of individual children.25,26

We examined BMI percentile as an out-

come variable in two ways: first, as a

continuous variable, indicating the differ-

ence in percentile between age 2/3 years

and age 6/7 years; and second, as a

categorical variable, as in whether the

child falls into the normal (BMI < 85th

percentile) or at-risk (BMI § 85th percen-

tile) range at age 2/3 years and age 6/7

years.

Our main predictor variable was exposure

to child care (at least 10 hours per week)

at age 2/3 years, as reported by the

primary caregiver. We examined three

types of care: care by a non-relative, care

by a relative and care in a daycare

centre. We also included the following

covariates (from age 2/3 years), based

on the literature27,28: income adequacy

(standard Statistics Canada classification

based on household income and number

of persons in the household{; three cate-

gories); highest household educational

attainment (high school graduation or

less, some post-secondary education,

post-secondary graduation or higher);

number of siblings (0, 1, § 2); number

of parents in the household (1 versus 2);

birth weight (normal versus low/very low

[< 2500 g]); mother’s age at birth (13–19

years or 35–54 years [both higher risk]

versus 20–34 years [lower risk]); province

of residence; urban versus rural residence;

and survey cycle (i.e. whether the child

was age 2/3 in cycle 1 [1994] or cycle 2

[1996]).

Analysis

We used two analytic strategies, corre-

sponding to the two (continuous and

categorical) versions of the outcome vari-

able. First, we used ordinary least squares

(OLS) regression to regress BMI percentile

change (continuous) on child care (care

by non-relative, care by relative, daycare

centre), unadjusted and adjusted for

covariates, for boys and girls separately.

Also using OLS, we tested two-way (child

care type * income adequacy [low versus

not low]) interaction terms to explore

the possibility that the impact of child

care on BMI percentile differs by socio-

economic circumstances, as shown else-

where.20 Second, using binary logistic

regression, we examined a) the odds of

moving into the at-risk BMI percentile

range (§ 85th percentile) by age 6/7 years

in children who were in the normal BMI

percentile range (< 85th percentile) at age

2/3 years, and b) the odds of moving into

the normal BMI percentile range by age

6/7 years among children who were in the

at-risk percentile range at age 2/3 years,

in relation to child care type, unadjusted

and adjusted for covariates, for boys and

girls separately. The logistic models were

used to explore whether response to child

care may vary by initial BMI status, thus

complementing the OLS regression model

that assumes uniform response regardless

of BMI.

We initially ran models using five types

of care (care in someone else’s home by a

non-relative; care in own home by a non-

relative; care in someone else’s home by a

relative; care in own home by a relative;

and care in a daycare centre). Because

respondents could report more than one

type of care, the five care types were

represented in the models using five non-

mutually exclusive variables. To query

whether it was appropriate to assume no

interactions amongst care types, we con-

ducted a likelihood ratio test comparing

two OLS models: the first containing the

five care types, and the second containing

all possible combinations of care types

(n = 28, excluding combinations with

zero cases). For both boys and girls, we

were unable to reject the null hypothesis

of no difference between models, thus

supporting use of the model with five care

types entered as independent variables.

However, none of the five care types

showed an association with BMI percen-

tile, and thus we explored the possibility

of a more parsimonious model. Specifi-

cally, we tested the interaction between

caregiver (relative; non-relative) and care

venue (in own home; in other’s home).

Finding no interaction, we collapsed these

four care types into two (care by non-

relative, regardless of venue; and care by

relative, regardless of venue). Care in a

daycare centre constituted the third care

type. Because respondents could report

more than one type of care, the reference

category for each care type is absence of

that care type, regardless of other forms

of care reported.

We used Stata version 11.0 (StataCorp LP)

for all analyses. All models incorporate

appropriate longitudinal sampling weights

to account for the complex survey design

and to approximate the original popula-

tion (i.e. the population at the time of

original cohort sample selection), and

bootstrap weights to estimate standard

errors and confidence intervals.

The study received ethics approval from

the Conjoint Health Research Ethics Board

at the University of Calgary, Ethics ID #

E-22399.

Results

Descriptive statistics for the sample are

shown in Table 1. Of the 5654 children

potentially available for our study (i.e. age

2/3 years in cycle 1 or cycle 2 and still in

the survey at age 6/7 years), 4955 had BMI

data at age 2/3 years and 3916 had BMI

data at both age 2/3 years and age 6/7

years. Thus, 1738 children (30.7% of the

original sample) were excluded due to

missing BMI data, mostly at age 6/7 years.

Compared to those with complete BMI

data at age 2/3 years and age 6/7 years,

those with missing BMI data at age 6/7

years were more likely to have low

household income adequacy (both boys

and girls); have low household education

(both boys and girls); live in a single-

parent household (both boys and girls);

have a young (i.e. < 20 years) mother at

time of birth (both boys and girls); and

live in Quebec (both boys and girls) (at

p < .05). They were less likely to have

siblings (girls only); live in Prince Edward

Island (boys only); live in Ontario (girls

only); and live in a rural environment

(boys only). For girls, there were no

{ For example, the lowest income adequacy category in the 1994 cohort was assigned to households for which household income was < $10,000 and household size was 1 to 4 persons, and
those for which household income was < $15,000 and household size was 5 or more persons (NLSCY Data Dictionary, Cycle 1. Available at www.statcan.gc.ca). The original variable had 5
categories, which we collapsed to 3 so that each category had adequate size.
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differences in reported child care between

those with missing and non-missing BMI

data. For boys, those with missing BMI

data were less likely to report care in

another’s home by a non-relative or care

in their own home by a relative than

those with complete BMI data. Of the 3916

children with complete BMI data, 3889

had complete child care data and 3745

had complete data on all covariates. Our

final sample size, after purposefully

excluding an additional 181 who reported

less than 10 hours of child care per week,

was 3564 (1760 girls and 1804 boys).

Results of OLS regression (BMI percentile

change regressed on the three care types)

are presented in Table 2a (for girls) and

2b (for boys). There were no associations

between child care and BMI percentile

change for girls (Table 2a), while for boys

(Table 2b), care by a non-relative was

associated with an increase in BMI per-

centile between age 2/3 years and 6/7

years, relative to no non-relative care.

According to results of our OLS models

testing a two-way (child care type * low

income adequacy) interaction (not shown),

there was one significant interaction

whereby care by a non-relative (relative

to no care of this type) was associated

with an increase in BMI percentile

between age 2/3 years and age 6/7 years

for girls in low-income adequacy house-

holds (coefficient for interaction term from

adjusted model: 0.32; 95% confidence

interval [CI] = 0.016 to 0.62, p = .039).

Results of binary logistic regression (to

examine the odds of moving into or out of

the at-risk BMI percentile range by age

TABLE 1
Weighted descriptive statistics for study sample, stratified by sex

Variable Girls
(n = 1760)

Boys
(n = 1804)

Mean (SD) BMI percentile change, age 2/3 to 6/7 years 2.064 (.018) 2.060 (.016)

BMI status

At risk (§ 85th percentile) at age 2/3 years, % 45.8 47.4

At risk (§ 85th percentile), age 6/7, % 38.3 40.1

Care by non-relative (yes), %a 25.5 28.8

Care by relative (yes), %a 13.7 13.4

Care in daycare centre (yes), %a 11.9 9.0

No care (other than parents), %b 57.0 56.0

Household income adequacy, %c

Lower 13.8 14.3

Middle 30.1 31.7

Higher 56.1 54.1

Household education, %

High school graduation or less 19.9 17.1

Some post-secondary 24.8 25.7

Post-secondary graduation plus 55.3 57.2

Number of siblings, %

0 (only child) 26.2 27.6

1 47.0 45.4

2+ 26.7 27.0

Number of parents in household, %

1 (single parent) 9.1 12.4

2 90.9 87.6

Birth weight, %

Low / very low [< 2500g] 7.9 5.1

Normal 92.1 94.9

Mother’s age at child’s birth, %

13–19 years or 35 years+ (high risk) 10.7 12.2

20–34 years 89.3 87.8

Province of residence, %

Newfoundland 1.6 1.9

Nova Scotia and Prince Edward Islandd 3.1 4.0

New Brunswick 2.7 2.7

Quebec 22.9 23.2

Ontario 42.7 41.6

Manitoba 4.0 3.8

Saskatchewan 3.6 3.8

Alberta 10.0 9.7

British Columbia 9.5 9.3

Urban / rural residence, %

Urban 83.7 82.6

Rural 16.3 17.4

Survey cycle, %e

Cycle 1 55.7 57.0

Cycle 2 44.3 43.0

Table continued, see right column

Abbreviations: BMI, body mass index; SD, standard
deviation.
a

§ 10 hours/week of child care.
b Sum of percentages for care variables exceeds 100 because

more than one type of child care could be reported.
c Household income adequacy is a standard Statistics

Canada classification based on household income and
household size.

d Nova Scotia and Prince Edward Island combined due to
small sample size for these provinces.

e Survey cycle refers to when child was enrolled in the study
(cycle 1, enrolled in 1994; cycle 2, enrolled in 1996).
Percentages within variables may not add up to 100 due to
rounding.
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6/7 years, among those in the normal and

at-risk BMI percentile range at age 2/3

years, in relation to child care type) are

shown in Table 3. No associations

between child care and shift in BMI

percentile range were observed for girls

(Table 3a) or boys (Table 3b).

We observed few associations between

socio-demographic covariates and BMI

percentile. In girls with normal BMI

percentile at age 2/3 years, those living

in middle income status households

were marginally less likely to move into

the at-risk BMI percentile range by age

TABLE 2A
Results of OLS regression analysis for girls (n = 1760), with BMI percentile change (continuous variable) regressed on child care type and

socio-demographic variables

Predictor variable Unadjusted estimatesa coefficient (95% CI) Adjusted modelb coefficient (95% CI)

Child care c

By non-relative 2.042 (2.13 to .04) 2.040 (2.13 to .05)

By relative 2.014 (2.11 to .09) 2.006 (2.10 to .09)

Daycare centre .060 (2.063 to .18) .056 (2.07 to .18)

Household income adequacy (Reference: lower)

Middle .014 (2.09 to .12) 2.003 (2.13 to .12)

Higher 2.022 (2.12 to .08) 2.050 (2.18 to .08)

Household education (Reference: ƒ high school graduation)

Some post-secondary 2.017 (2.12 to .08) 2.001 (2.11 to .10)

Post-secondary graduation 2.001 (2.09 to .09) .017 (2.09 to .12)

Number of siblings (Reference: 0)

1 2.054 (2.15 to .04) 2.052 (2.14 to .04)

§ 2 2.065 (2.18 to .04) 2.073 (2.18 to .03)

Number of parents in household (Reference: 2)

1 2.025 (2.14 to .09) 2.047 (2.20 to .10)

Birth weight (Reference: normal)

Low / very low (< 2500 g) .064 (2.08 to .21) .050 (2.09 to .19)

Mother’s age at birth, years (Reference: 20–34)

13–19 or 35+ (combined)d .061 (2.054 to .18) .068 (2.04 to .18)

Province of residence (Reference: Ontario)

Newfoundland 2.040 (2.16 to .08) 2.049 (2.18 to .08)

Nova Scotia & Prince Edward Islande 2.063 (2.15 to .03) 2.066 (2.16 to .02)

New Brunswick .040 (2.08 to .16) .031 (2.09 to .15)

Quebec .050 (2.06 to .16) .034 (2.07 to .14)

Manitoba .009 (2.12 to .13) .009 (2.12 to .13)

Saskatchewan 2.020 (2.13 to .09) 2.018 (2.13 to .09)

Alberta .084 (2.03 to .20) .078 (2.03 to .19)

British Columbia 2.055 (2.15 to .04) 2.050 (2.15 to .05)

Urban/rural residence (Reference: urban)

Rural .010 (2.06 to .08) 2.000035 (2.07 to .07)

Survey cycle (Reference: cycle 2)f

Cycle 1 .073 (.003 to .14)** .066 (2.003 to .14)*

Abbreviations: BMI, body mass index; CI, confidence interval; OLS, ordinary least squares.
a Bi-variate associations between each predictor variable and BMI percentile change, with the exception of child care and province of residence, for which all categories are entered as a block.
b Associations from single model containing all variables.
c

§ 10 hours/week of child care.
d The two high-risk age groups were combined to ensure adequate cell size for vetting.
e Nova Scotia and Prince Edward Island combined due to small sample size for these provinces.
f Survey cycle refers to when child was enrolled in the study (cycle 1, enrolled in 1994; cycle 2, enrolled in 1996).

* p < .10

** p < .05
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6/7 years than girls in a lower household

income status (Table 3a). For boys, the

following attributes were associated with

a decrease in BMI percentile between age

2/3 years and age 6/7 years: higher

household income adequacy, single parent

household, residence in Newfoundland

and residence in Alberta (Table 2b).

Among boys who were in the normal

TABLE 2B
Results of OLS regression analysis for boys (n = 1804), with BMI percentile change (continuous variable) regressed on child care type and

socio-demographic variables

Predictor variable Unadjusted estimatesa

coefficient (95% CI)
Adjusted modelb

coefficient (95% CI)

Child carec

By non-relative .061 (2.02 to .14) .10 (.02 to .18)**
By relative 2.037 (2.14 to .06) 2.021 (2.12 to .07)

Daycare centre .031 (2.05 to .12) .043 (2.05 to .13)

Household income adequacy (Reference: lower)

Middle 2.010 (2.14 to .11) 2.061 (2.19 to .07)

Higher 2.077 (2.19 to .04) 2.18 (2.31 to 2.05)***
Household education (Reference: ƒ high school graduation)

Some post-secondary 2.019 (2.13 to .10) 2.026 (2.15 to .10)

Post-secondary graduation 2.017 (2.10 to .07) 2.010 (2.11 to .09)

Number of siblings (Reference: 0)

1 .019 (2.06 to .10) .012 (2.07 to .09)

§ 2 .014 (2.08 to .10) 2.020 (2.11 to .07)

Number of parents in household (Reference: 2)

1 2.066 (2.21 to .08) 2.16 (2.33 to .002)*
Birth weight (Reference: normal)

Low / very low (< 2500 g) .074 (2.13 to .28) .071 (2.12 to .27)

Mother’s age at birth, years (Reference: 20–34)

13–19 or 35+ (combined)d 2.051 (2.17 to .07) 2.052 (2.17 to .06)

Province of residence (Reference: Ontario)

Newfoundland 2.074 (2.19 to .04) 2.11 (2.23 to .01)*
Nova Scotia & Prince Edward Islande .037 (2.06 to .13) 2.00057 (2.10 to .10)

New Brunswick .064 (2.08 to .21) .027 (2.11 to .17)

Quebec .034 (2.05 to .12) .0038 (2.08 to .09)

Manitoba .029 (2.09 to .15) .011 (2.11 to .13)

Saskatchewan .10 (2.02 to .22) .070 (2.05 to .19)

Alberta 2.095 (2.21 to .02)* 2.11 (2.23 to 2.0005)**
British Columbia 2.079 (2.21 to .05) 2.079 (2.20 to .04)

Urban/rural residence (Reference: urban)

Rural .034 (2.03 to .10) .014 (2.05 to 0.08)

Survey cycle (Reference: cycle 2)f

Cycle 1 .012 (2.05 to .07) .020 (2.04 to .08)

Abbreviations: BMI, body mass index; CI, confidence interval; OLS, ordinary least squares.
a Bi-variate associations between each predictor variable and BMI percentile change, with the exception of child care and province of residence, for which all categories are entered as a block.
b Associations from single model containing all variables.
c

§ 10 hours/week of child care.
d The two high-risk age groups were combined to ensure adequate cell size for vetting.
e Nova Scotia and Prince Edward Island combined due to small sample size for these provinces.
f Survey cycle refers to when child was enrolled in the study (cycle 1, enrolled in 1994; cycle 2, enrolled in 1996).

* p < .10

** p < .05

*** p < .01
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TABLE 3A
Results of binary logistic regression analysis for girls (n = 1760), with BMI percentile change regressed on child care type, unadjusted and

adjusted for socio-demographic variables

Predictor variable Girls with normal BMIa at age 2/3 years (n = 912) Girls with at-risk BMIb at age 2/3 years (n = 848)

OR (95% CI) for moving into the at-risk BMI range by age
6/7 years

OR (95% CI) for moving into the normal BMI range by age
6/7 years

Unadjustedc Adjustedd Unadjustedc Adjustedd

Child caree

By non-relative 0.86 (0.51 to 1.40) 0.86 (0.49 to 1.50) 1.10 (0.67 to 1.80) 0.88 (0.50 to 1.50)

By relative 1.06 (0.50 to 2.30) 0.95 (0.45 to 2.00) 0.77 (0.42 to 1.40) 0.66 (0.35 to 1.20)

Daycare centre 1.82 (0.82 to 4.00) 1.66 (0.70 to 3.90) 0.64 (0.34 to 1.20) 0.55 (0.26 to 1.20)

Household income adequacy (Reference: lower)

Middle 0.55 (0.28 to 1.10)* 0.43 (0.18 to 1.05)* 0.59 (0.30 to 1.10) 0.60 (0.28 to 1.30)

Higher 0.62 (0.31 to 1.20) 0.48 (0.18 to 1.30) 1.17 (0.64 to 2.10) 1.30 (0.61 to 2.90)

Household education (Reference: ƒ high school graduation)

Some post-secondary 1.12 (0.54 to 2.30) 1.21 (0.51 to 2.80) 1.40 (0.71 to 2.80) 1.27 (0.63 to 2.60)

Post-secondary graduation 0.71 (0.38 to 1.30) 0.77 (0.36 to 1.70) 1.50 (0.81 to 2.80) 1.36 (0.69 to 2.70)

Number of siblings (Reference: 0)

1 0.72 (0.40 to 1.30) 0.73 (0.39 to 1.40) 0.67 (0.35 to 1.30) 0.60 (0.31 to 1.20)

2 or more 0.62 (0.32 to 1.20) 0.53 (0.25 to 1.20) 0.66 (0.31 to 1.40) 0.61 (0.28 to 1.30)

Number of parents in household (Reference: 2)

1 0.96 (0.45 to 2.10) 0.55 (0.19 to 1.60) 1.08 (0.56 to 2.10) 1.12 (0.46 to 2.70)

Birth weight (Reference: normal)

Low / very low (< 2500 g) 0.91 (0.37 to 2.20) 0.87 (0.34 to 2.30) 0.84 (0.29 to 2.40) 1.10 (0.38 to 3.20)

Mother’s age at birth, years (Reference: 20–34)

13–19 or 35+ (combined)f 0.71 (0.33 to 1.50) 0.75 (0.33 to 1.70) 0.82 (0.35 to 1.90) 0.71 (0.29 to 1.70)

Province of residence (Reference: Ontario)

Newfoundland 1.76 (0.74 to 4.20) 1.41 (0.52 to 3.80) 0.72 (0.31 to 1.70) 0.69 (0.29 to 1.70)

Nova Scotia & Prince Edward Islandg 1.01 (0.48 to 2.10) 0.96 (0.44 to 2.10) 1.27 (0.66 to 2.40) 1.41 (0.67 to 3.00)

New Brunswick 1.76 (0.76 to 4.10) 1.64 (0.67 to 4.00) 0.84 (0.43 to 1.60) 0.91 (0.44 to 1.90)

Quebec 1.48 (0.78 to 2.80) 1.41 (0.73 to 2.80) 0.60 (0.31 to 1.20) 0.65 (0.32 to 1.30)

Manitoba 1.02 (0.31 to 3.30) 0.97 (0.29 to 3.20) 0.81 (0.41 to 1.60) 0.83 (0.39 to 1.70)

Saskatchewan 1.56 (0.76 to 3.20) 1.76 (0.82 to 3.80) 1.80 (0.88 to 3.60) 1.85 (0.81 to 4.20)

Alberta 0.92 (0.40 to 2.10) 1.03 (0.44 to 2.40) 0.81 (0.38 to 1.80) 0.87 (0.38 to 2.00)

British Columbia 0.78 (0.32 to 1.90) 0.84 (0.32 to 2.20) 1.35 (0.61 to 3.00) 1.39 (0.58 to 3.30)

Urban/rural residence (Reference: urban)

Rural 1.20 (0.77 to 1.90) 1.06 (0.62 to 1.80) 0.95 (0.63 to 1.40) 1.04 (0.64 to 1.70)

Survey cycle (Reference: cycle 2)h

Cycle 1 1.06 (0.67 to 1.70) 1.01 (0.61 to 1.70) 0.94 (0.60 to 1.50) 1.05 (0.64 to 1.70)

Abbreviations: BMI, body mass index; CI, confidence interval; OR, odds ratio.
a BMI < 85th percentile.
b BMI § 85th percentile.
c Bi-variate associations between each predictor variable and BMI percentile change, with the exception of child care and province of residence, for which all categories are entered as a block.
d Associations from single model containing all variables.
e

§ 10 hours/week of child care.
f The two high-risk age groups were combined to ensure adequate cell size for vetting.
g Nova Scotia and Prince Edward Island combined due to small sample size for these provinces.
h Survey cycle refers to when child was enrolled in the study (cycle 1, enrolled in 1994; cycle 2, enrolled in 1996).

* p < .10
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TABLE 3B
Results of binary logistic regression analysis for boys (n = 1804), with BMI percentile change regressed on child care type, unadjusted and

adjusted for socio-demographic variables

Predictor variable Boys with normal BMIa at age 2/3 years (n = 918) Boys with at-risk BMIb at age 2/3 years (n = 886)

OR (95% CI) for moving into the at-risk BMI range by
age 6/7 years

OR (95% CI) for moving into the normal BMI range
by age 6/7 years

Unadjustedc Adjustedd Unadjustedc Adjustedd

Child caree

By non-relative 1.01 (0.60 to 1.70) 1.47 (0.87 to 2.5) 0.73 (0.45 to 1.20) 0.75 (0.45 to 1.20)

By relative 0.60 (0.33 to 1.10) 0.68 (0.35 to 1.30) 0.84 (0.42 to 1.70) 0.78 (0.38 to 1.60)

Daycare centre 1.35 (0.60 to 3.00) 1.56 (0.63 to 3.90) 1.04 (0.46 to 2.40) 0.90 (0.38 to 2.10)

Household income adequacy (Reference: lower)

Middle 0.89 (0.40 to 2.00) 0.88 (0.35 to 2.20) 0.94 (0.49 to 1.80) 0.83 (0.38 to 1.80)

Higher 0.45 (0.22 to 0.96)** 0.51 (0.18 to 1.40) 0.87 (0.47 to 1.60) 0.73 (0.33 to 1.60)

Household education (Reference: ƒ high school graduation)

Some post-secondary 0.75 (0.37 to 1.50) 0.84 (0.39 to 1.80) 1.96 (0.97 to 4.00)* 1.89 (0.87 to 4.10)

Post-secondary graduation 0.52 (0.28 to 0.95)** 0.64 (0.31 to 1.30) 1.34 (0.70 to 2.60) 1.33 (0.67 to 2.60)

Number of siblings (Reference: 0)

1 1.06 (0.56 to 2.00) 1.12 (0.59 to 2.10) 0.80 (0.50 to 1.30) 0.81 (0.47 to 1.40)

§ 2 1.67 (0.78 to 3.60) 1.60 (0.72 to 3.60) 0.71 (0.39 to 1.30) 0.67 (0.35 to 1.30)

Number of parents in household (Reference: 2)

1 1.60 (0.58 to 4.50) 1.32 (0.29 to 6.10) 0.86 (0.41 to 1.80) 0.77 (0.32 to 1.90)

Birth weight (Reference: normal)

Low / very low [<2500g] 0.23 (0.06 to 0.80)** 0.15 (0.03 to 0.69)** 1.51 (0.50 to 4.50) 1.18 (0.35 to 4.00)

Mother’s age at birth (Reference: 20–34 yrs)

13–19 or 35+ (combined)f 1.14 (0.49 to 2.60) 1.15 (0.44 to 3.00) 0.90 (0.44 to 1.80) 0.97 (0.44 to 2.20)

Province of residence (Reference: Ontario)

Newfoundland 1.49 (0.61 to 3.70) 1.28 (0.47 to 3.50) 1.40 (0.64 to 3.10) 1.26 (0.56 to 2.80)

Nova Scotia and Prince Edward Islandg 1.10 (0.47 to 2.60) 0.78 (0.29 to 2.10) 0.94 (0.46 to 1.90) 0.98 (0.46 to 2.10)

New Brunswick 1.83 (0.77 to 4.4) 1.80 (0.63 to 5.10) 1.15 (0.54 to 2.40) 1.11 (0.48 to 2.60)

Quebec 1.68 (0.85 to 3.30) 1.52 (0.77 to 3.00) 1.28 (0.69 to 2.40) 1.11 (0.60 to 2.10)

Manitoba 0.89 (0.37 to 2.10) 0.79 (0.30 to 2.00) 1.16 (0.50 to 2.70) 1.04 (0.41 to 2.70)

Saskatchewan 1.20 (0.60 to 2.40) 0.98 (0.46 to 2.10) 1.54 (0.75 to 3.10) 1.62 (0.73 to 3.60)

Alberta 0.92 (0.37 to 2.30) 0.87 (0.33 to 2.30) 1.61 (0.85 to 3.00) 1.48 (0.75 to 2.90)

British Columbia 1.47 (0.67 to 3.20) 1.67 (0.74 to 3.70) 1.93 (0.92 to 4.00)* 1.73 (0.78 to 3.80)

Urban/rural residence (Reference: urban)

Rural 1.20 (0.73 to 2.00) 0.97 (0.56 to 1.70) 0.85 (0.55 to 1.30) 0.75 (0.47 to 1.20)

Survey cycle (Reference: cycle 2)

Cycle 1 1.15 (0.73 to 1.80) 0.88 (0.55 to 1.40) 0.94 (0.61 to 1.50) 1.00 (0.65 to 1.60)

Abbreviations: BMI, body mass index; CI, confidence interval; OR, odds ratio.
a BMI < 85th percentile.
b BMI § 85th percentile.
c Column contains bi-variate associations between each predictor variable and BMI percentile change, with the exception of child care and province of residence, for which all categories are

entered as a block.
d Column contains associations from single model containing all variables.
e

§ 10 hours/week of child care.
f The two high-risk age groups were combined to ensure adequate cell size for vetting.
g Nova Scotia and Prince Edward Island combined due to small sample size for these provinces.
h Survey cycle refers to when child was enrolled in the study (cycle 1, enrolled in 1994; cycle 2, enrolled in 1996).

* p < .10

** p < .05
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BMI percentile range at age 2/3 years, a

low/very low birth weight was associated

with reduced odds of moving into the

at-risk BMI percentile range by age 6/7

years, relative to a normal birth weight

(Table 3b).

Discussion

We examined the association between

child care (three types) at age 2/3 years

and change in BMI between age 2/3 years

and age 6/7 years, using both OLS models

(to capture change in BMI percentile

regardless of starting point) and logistic

regression models (to capture change that

crosses a recognized threshold, the 85th

BMI percentile). Although an association

between child care and later BMI is

plausible and would have policy rele-

vance, its existence and nature in Canada

is not known. To examine this association,

we used a data source (NLSCY) that is

well-suited to our question: the NLSCY is

a longitudinal, nationally representative

survey that contains information on

several types of child care, height and

weight data from multiple time points,

and sufficient sample size to stratify by

sex. While other studies included sex as a

covariate,16–19,21–22 ours is unique in that

we examined the child care–BMI relation-

ship in boys and girls separately.

For boys, care by a non-relative, for

example, by a nanny, a baby-sitter, an

informal day-home, a friend, or a neigh-

bour, was associated with an increase in

BMI percentile between age 2/3 and age

6/7 years. Although the reason for the

association is not known, the appearance

of this main effect in boys but not girls

brings to mind a plausible role of non-

relative caregiver behaviour such as pro-

viding sugary treats as a way of placating

energetic boys or distracting them with

television, thereby increasing sedentary

behaviour. Although a statistically signifi-

cant effect of this care type was not

observed in logistic regression models,

we note that the direction of the effect in

the logistic regression model in boys is

consistent with the OLS finding (Table 3b,

adjusted models, odds ratio (OR) for boys

with normal BMI percentile at age 2/3

moving into the at-risk BMI percentile by

age 6/7 was 1.47, whereas OR for boys

with at-risk BMI percentile at age 2/3

years moving into the normal BMI per-

centile by age 6/7 was 0.75). For girls, no

main effects of child care on BMI percen-

tile were apparent; however, the model

containing interaction terms revealed that

care by a non-relative was associated with

an increase in BMI percentile between age

2/3 years and age 6/7 years among girls

from low-income adequacy households.

One possible explanation for this finding

is that families with lower income, who

have a financial imperative to work out-

side the home, may have a limited array of

child care options from which to choose,

and in some cases may have to resort to

care options that are sub-optimal in terms

of nutrition and opportunities for physical

activity / active play. It is not known why

the interaction effect was not observed

in boys. The child care effects observed

(main effect of care by non-relative in

boys, interaction between care by non-

relative and low income adequacy status

in girls) differed only negligibly between

the adjusted and the unadjusted models,

suggesting that the socio-demographic

correlates included were neither confoun-

ders nor mediators.

Although existing studies on child care

and BMI vary in terms of population, age

group, duration, and country, we can

nonetheless comment on how our findings

fit with and build on the existing litera-

ture. Several studies found an association

between various types of ‘‘informal’’ care

and weight gain / increase in BMI.17,18,20 :

Our findings are consistent with these

effects, and build on them. We identified

non-relatives as a pertinent dimension of

informal care with relevance to BMI in

the Canadian context. The effect of infor-

mal care on increased risk of overweight

observed by Pearce et al.20 was specific

to children from more advantaged back-

grounds, while we observed that care by a

non-relative was associated with increas-

ing BMI percentile among girls from

a lower income adequacy household.

Collectively, findings from our study and

others indicate that future research on

the topic should take a nuanced view of

informal child care – including whether

the caregiver is a relative or not, the socio-

economic circumstances of the child’s

family and the child’s gender.

Our findings are consistent with those of

Maher et al.,17 Benjamin et al.18 and Kim

et al.19 (all based on samples of U.S.

children) in terms of finding no associa-

tion between formal centre-based care

and BMI outcomes. Although on the one

hand it is good news that formal daycare

does not appear to have a clear adverse

effect on BMI, the absence of effect (parti-

cularly in the logistic regression models)

also suggests a potentially under-exploited

opportunity for health promotion. As

noted, the number of young children in

Canada with mothers in the paid labour

force far exceeds the number of spots

available in formal high-quality, afford-

able and accessible child care settings.5

Many families accordingly rely on other

care options, including care by a non-

relative, which we observed to have an

adverse effect on later BMI. Were it

more widely available and accessible, it

is plausible that at least some of the

families currently using informal care

options would opt for the formal high-

quality daycare. To the extent that this

care is indeed higher in quality, it could

provide a more favourable environment

for BMI and other outcomes. A strong case

for investment in formal centre-based care

requires ongoing high-quality research

that examines the implications of formal

centre-based care (including variants and

attributes thereof) for diverse outcomes

(health, social, economic) at different

levels (child, family, community) over

the short and particularly the longer

term.29–31

Limitations

Our study suffers from some methodolo-

gical limitations. One issue is the relatively

large amount of missing data on the BMI

variable. Our comparison of respondents

with missing and non-missing BMI data

indicated clear socio-demographic differ-

ences between the groups, though it is

reassuring that the groups did not differ

dramatically in terms of child care use

(and not at all in the case of girls). Second,

because all of our baseline data were

reported at age 2/3 years, it is impossible

to ascertain that BMI at age 2/3 had not

already been affected by child care at age

2/3; however, we would argue that the

nature of these associations is such that

$9 Vol 33, No 1, December 2012 – Chronic Diseases and Injuries in Canada



immediate influence is unlikely. A third

and particularly important limitation of

the data is the parent-reported nature of

children’s heights and weights. The errors

that parents commit in reporting height

and weight of their children tend to result

in overestimation of BMI, and these

errors are larger for younger children and

decline with increasing age.32,33 One way

to explore the potential implications of

reporting inaccuracy for our findings is to

examine correlates of reporting inaccu-

racy; in particular, socio-demographic

attributes that are likely to be associated

with child care use. Shields et al.33

examined the association between paren-

tal education and reporting inaccuracy

among children aged 6 to 11 years in

the Canadian Health Measures Survey

(CHMS): the CHMS is the only popula-

tion-based dataset of Statistics Canada

that contains both measured and parent-

reported height and weight data for the

same children. They found no association

between parent education and reporting

inaccuracy. Although the age group in

the CHMS is older than our age group

of interest (unfortunately, no Canadian

national population-based data are avail-

able that contain both measured and

parent-reported height and weight data

for children of pre-school age), the find-

ings of Shields et al.33 support the view

that parents’ reports of their child’s

height and weight are not irredeemably

biased by parents’ education (one aspect

of socio-economic circumstances), which

heightens our confidence in our findings

to some extent.

In summary, among children in the

inaugural NLSCY cohort, care by a non-

relative was associated with an increase

in BMI over time for all boys and for girls

from low-income adequacy households.

Considering the high and growing

demand for child care options,6 the

demonstrated benefits of high-quality

formal child care for child social and

health outcomes,5,29–30 and the potentially

adverse effects of certain informal forms

of child care observed in this study and

reported by others,17,18 our findings con-

tribute to a growing knowledge base with

significant policy relevance, for which

more research is needed.29–31 In terms of

research on child care and weight-related

outcomes specifically, measured height

and weight data are essential.

Acknowledgements

This project was funded by grant #820-

2008-1019 from the Social Sciences and

Humanities Research Council of Canada

(SSHRC) awarded to McLaren, Auld and

Emery and an Establishment Grant from

Alberta Innovates – Health Solutions

awarded to McLaren.

L. McLaren is supported by a Population

Health Investigator Award from Alberta

Innovates – Health Solutions. D. Dutton is

supported by a Doctoral Traineeship from

the Canadian Population Health Interven-

tion Research Network (PHIRNET). M.C.

Auld is supported by a Health Scholar

Award from the Alberta Innovates –

Health Solutions. J.C. Herbert Emery

holds the Svare Professor in Health

Economics at the University of Calgary.

Conflict of interest: none.

References

1. Anderson PM, Butcher KE. Childhood

obesity: trends and potential causes.

Future Child. 2006;16:19–45.

2. World Health Organization. Population-

based prevention strategies for childhood

obesity: report of the WHO forum and

technical meeting. Geneva (CH): World

Health Organization; 2010.

3. Shields M. Overweight and obesity among

children and youth. Health Rep. 2006;17:

27–42.

4. Daniels SR. The consequences of childhood

overweight and obesity. Future Child. 2006;

16:47–67.

5. Friendly M. Early childhood education and

care as a social determinant of health.

In: Raphael D, ed. Social determinants of

health: Canadian perspectives. 2nd ed.

Canadian Scholars’ Press Inc.: Toronto,

ON, Canada; 2009. p. 28–142.

6. Langford T. Alberta’s day care controversy:

from 1908 to 2009—and beyond. Edmonton

(AB): AU Press, Athabasca University;

2011.

7. Emery JC, Ferrer AM. Marriage market

imbalances and labor force participation

of Canadian women. Rev Econ Household.

2009;7:43–57.

8. Mindlin M, Jenkins R, Law C. Maternal

employment and indicators of child health:

a systematic review in pre-school children

in OECD countries. J Epidemiol Community

Health. 2009;63:340–50.

9. Anderson PM, Butcher KF, Levine PB.

Maternal employment and overweight

children. J Health Econ. 2003;22:477–504.

10. Phipps SA, Lethbridge L, Burton P. Long-

run consequences of parental paid work

hours for child overweight status in

Canada. Soc Sci Med. 2006;62:977–86.

11. Chia YF. Maternal labour supply and child-

hood obesity in Canada: evidence from the

NLSCY. Can J Econ. 2008;41:217–42.

12. Hawkins SS, Cole TJ, Law C. Maternal

employment and early childhood over-

weight: findings from the UK Millennium

Cohort Study. Int J Obes. 2008;32:30–38.

13. Organisation for Economic Co-Operation

and Development. Starting strong II: early

childhood education and care. Paris (FR):

OECD Publishing; 2006.

14. Eikemo TA, Bambra C. The welfare state:

a glossary for public health. J Epidemiol

Community Health. 2008;62:3–6.

15. Stanford J. Economics for everyone: a short

guide to the economics of capitalism.

Halifax & Winnipeg: Fernwood Publishing

and Canadian Centre for Policy Alterna-

tives; 2008.

16. Lumeng JC, Gannon K, Appugliese D,

Cabral HJ, Zuckerman B. Preschool child

care and risk of overweight in 6- to 12-year

old children. Int J Obes. 2005;29:60–6.

17. Maher EJ, Li G, Carter L, Johnson DB.

Preschool child care participation and

obesity at the start of kindergarten.

Pediatrics. 2008;12:322–30.

18. Benjamin SE, Rifas-Shiman SL, Taveras

EM, Haines J, Finkelstein J, Kleinman K,

et al. Early child care and adiposity at ages

1 and 3 years. Pediatrics. 2009;124:555–62.

Vol 33, No 1, December 2012 – Chronic Diseases and Injuries in Canada $10



19. Kim J, Petersen KE. Association of infant

child care with infant feeding practices and

weight gain among US infants. Arch Pediatr

Adolesc Med. 2008;162:627–33.

20. Pearce A, Li L, Abbas J, Ferguson B,

Graham H, Law C; Millennium Cohort

Study Child Health Group. Is childcare

associated with the risk of overweight and

obesity in the early years? Findings from

the UK Millennium Cohort Study. Int J

Obes. 2010;34:1160–8.

21. Rapp K, Schick KH, Bode H, Weiland SK.

Type of kindergarten and other potential

determinants of overweight in pre-school

children. Public Health Nutr. 2005;8:642–9.

22. Gubbels JS, Kremers SP, Stafleu A,

Dagnelie PC, de Vries NK, van Buuren S,

et al. Child-care use and the association

with body mass index and overweight in

children from 7 months to 2 years of age.

Int J Obes. 2010;34:1480–6.

23. Healthy Weight – it’s not a diet, it’s a

lifestyle! [Internet]. Atlanta (GA): Centers

for Disease Control and Prevention [cited

2011 Jun]. Available at: http://www.cdc.

gov/healthyweight/assessing/bmi/childrens

_bmi/about_childrens_bmi.html

24. Growth Charts [Internet]. Atlanta (GA):

Centers for Disease Control and Preven-

tion; 2002 May [cited 2011 Jun]. Available

at: http://www.cdc.gov/GrowthCharts

25. Dieticians of Canada; Canadian Paediatric

Society; College of Family Physicians of

Canada; Community Health Nurses Asso-

ciation of Canada. The use of growth charts

for assessing and monitoring growth in

Canadian infants and children. Can J Diet

Pract Res. 2004;65:22–32.

26. Ball GD, Willows ND. Definitions of pedia-

tric obesity. CMAJ. 2005;172:309–10.

27. Dubois L, Girard M. Early determinants of

overweight at 4.5 years in a population-

based longitudinal study. Int J Obes.

2006;30:610–7.

28. Power C, Parsons T. Overweight and

obesity from a life course perspective.

In: Kuh D, Hardy R, eds. A life course

approach to women’s health. Oxford (UK):

Oxford University Press; 2002. p. 304–28.

29. Baker M. Innis Lecture: universal early

childhood interventions: what is the evi-

dence base? Can J Econ. 2011;44:1069–105.

30. Barnett WS. Effectiveness of early educa-

tional intervention. Science. 2011;333:

975–8.

31. D’Onise K, Lynch JW, Sawyer MG,

McDermott RA. Can preschool improve

child health outcomes? A systematic

review. Soc Sci Med. 2010;70:1423–40.

32. Phipps SA, Burton P, Lethbridge L, Osberg

L. Measuring obesity in young children.

Can Public Policy. 2004;30:349–64.

33. Shields M, Connor Gorber S, Janssen I,

Tremblay MS. Obesity estimates for

children based on parent-reported versus

direct measures. Health Rep. 2011;22:47–

58. Statistics Canada, Catalogue no. 82-003-

XPE.

$11 Vol 33, No 1, December 2012 – Chronic Diseases and Injuries in Canada



Self-management, health service use and information seeking
for diabetes care among recent immigrants in Toronto
I. Hyman, PhD (1, 2); D. Patychuk, MA (3); Q. Zaidi, MSc, MSW (4); D. Kljujic, MA (5); Y. B. Shakya, PhD (1, 6);
J. A. Rummens, PhD (7, 8, 9); M. Creatore, MSc (10); B. Vissandjee, PhD (11)

This article has been peer reviewed.

Abstract

Introduction: Our objective was to explore self-management practices, health services

use and information-seeking for type 2 diabetes care among adult men and women from

four recent immigrant communities in Toronto.

Methods: A structured questionnaire was adapted for the Canadian context and translated

into 4 languages. A total of 184 participants with type 2 diabetes—130 recent immigrants

and 54 Canadian-born—were recruited in both community and hospital settings.

Results: Recent immigrants were significantly less likely than the Canadian-born group

to perform regular blood glucose and foot checks and significantly more likely than the

Canadian-born group to be non-smokers, participate in regular physical activity and

reduce dietary fat. Recent immigrants were significantly less likely than the Canadian-

born group to use a specialist, alternative provider and dietician and less likely to

report using dieticians, nurses and diabetes organizations as sources of diabetes-related

information. Important differences were observed by sex and country of origin.

Conclusion: Findings suggest that diabetes prevention and management strategies for

recent immigrants must address linguistic, financial, informational and systemic barriers

to information and care.

Keywords: type 2 diabetes, self management, utilization of health services, information-

seeking, immigrants, racialized groups

Introduction

About 5% of the Canadian population is

living with type 2 diabetes,1 and this

proportion is expected to increase to

11% by 2020.2 The prevalence of diabetes

is also rapidly increasing among Canadian

immigrants,3 with pronounced variation

across ethnicity and country of origin.4,5

Recent immigrants and refugees from

South Asia, Latin America, the Caribbean

and sub-Saharan Africa have a two- to

three-times greater risk of developing

diabetes than their counterparts from

western Europe or North America.6

Moreover, this elevated risk begins earlier

in life (i.e. from 20 to 40 years of age),

compared with immigrants from Europe

and North America and Canadian-born

populations.6

Evidence suggests that recent immigrants do

not always benefit from diabetes manage-

ment programs7,8 due to informational,

financial, linguistic, cultural and systemic

barriers to health and diabetes care.9,10

Adherence to self-management activities

and the use of health services for diabetes-

related information and care varies across

ethno-racial populations and among those

who integrate to a host society.4,11–14

Our study reports findings related to self-

management practices, health services

use and help-seeking patterns among

immigrants with diabetes in Canada.* As

this was an exploratory study, no hypoth-

eses were specified; however, the litera-

ture suggests that seeking information

about diabetes and diabetes care may be

compromised among recent immigrants.

In particular, our key research question

was how the migration process and

being new to Canada affects diabetes
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self-management and care. Our findings

have implications for the development of

health- and community-based interven-

tions to enhance informational outreach,

support self-management activities and

facilitate access to diabetes care for new-

comer populations in Canada.

Methods

The research team adapted a survey

instrument developed by the International

Centre for Migration and Health (ICMH)

to collect information on the experiences

of immigrants with type 2 diabetes. This

involved extensive consultation with

representatives of immigrant-serving

organizations, diabetes education centres

and community health centres. The final

questionnaire was pre-tested and trans-

lated into four languages: Mandarin,

Tamil, Bengali and Urdu. Ethics approval

was obtained from University of Toronto,

Mount Sinai Hospital and St. Michael’s

Hospital, in Toronto, Ontario.

Sample sizes and eligibility criteria for age

and length of stay were pre-established by

the Public Health Agency of Canada in

order to ensure consistency with those

used by other countries participating in

the ICMH migration and diabetes study.

The study population consisted of recent

immigrant (less than 10 years in Canada)

and Canadian-born adults (aged 35 to 64

years) with self-reported type 2 diabetes.

This temporal definition of recent immi-

grants has been used in other provincial

and national studies of Canadian immi-

grants.15–17 Four newcomer communities

were targeted based on the following

criteria: risk of developing diabetes post-

migration; current immigration trends;

the presence of social, economic and

linguistic barriers to care; and pre-existing

relationships with the research team that

would facilitate recruitment and optimize

participation.

We used several techniques to recruit

participants. Census data from 2006 were

used to identify census tracts in the

Greater Toronto Area where more than

half of the population spoke one of the

four study languages. These neighbour-

hoods were targeted for information

campaigns about the study, and parti-

cipants were recruited via posters in

buildings, stores and community centres.

A convenience sample of recent immi-

grant participants was also recruited

via information sharing at community

health centres, diabetes education centres

and immigrant-serving organizations. To

recruit Canadian-born study participants

from across the city, we relied on existing

partnerships with community health

centres, diabetes education centres and

hospital-based diabetes clinics located

across the city as well as the Canadian

Diabetes Association. Interested parti-

cipants called the research co-ordinator

first and were screened to determine their

eligibility for the study. Others were

approached in the clinics by the research

co-ordinator or peer researchers.

All potential participants were then con-

tacted by the project co-ordinator or a peer

researcher fluent in their language who

explained the aims of the study as well

as the risks and benefits of participation.

If the potential participant agreed to

participate, an interview was arranged at

a mutually convenient time and place.

Consent forms were translated into each

of the study languages. The interviews

were conducted in the participant’s lan-

guage of choice using computer-assisted

personal interviewing. This methodology

for data collection was chosen because of

its great potential to eliminate or minimize

human errors, contribute to standardiza-

tion of survey administration, enhance the

efficiency of data collection and improve

general data quality and validity. It also

allows for more complex questionnaire

structures and flexibility in design by

incorporating skip patterns and automatic

fill-in options. Since respondents cannot

record implausible or ‘‘out-of-range’’

responses, all inconsistencies can be

identified and resolved during the inter-

view.18,19 SPSS Data Entry Builder 4.0

software (SPSS Inc., Chicago, IL, US;

2003) was used to create the computer-

assisted personal interviewing. Two

members of the research team (AR, DK)

developed this methodology for the Wave

II data collection of the New Canadian

Children and Youth Study (NCCYS) and

have since used it—and shared it—across

multiple projects.

Measures

Apart from age, which was treated as

continuous, many of the sociodemo-

graphic variables in the survey were

dichotomized due to small sample sizes:

sex (male, female), current marital status

(married/living with partner, not mar-

ried), level of education (no university

degree, university degree or higher),

employment (employed, not employed),

type of employment (permanent, tempor-

ary) and job reflecting education and

credentials (yes, no). Income was calcu-

lated from the estimate of household

income from all sources and number

of people dependent on household

income,20 and later dichotomized as low

income (yes, no). Racialized status{ was

determined by asking participants with

which ethnic or racial group they best

identified, with responses dichotomized

(racialized, non-racialized) according to

their self-response.

Variables regarding self-management

practices were based on behaviours

defined in the research literature as

important to self-management.22 The

survey participants were asked questions

about the frequency with which their

blood glucose is checked (‘‘How often do

you usually have your blood checked for

glucose or sugar either by yourself or by a

family member or friend? Yes daily/

weekly glucose check, no’’); the frequency

that their feet are checked for sores or

irritations (‘‘How often do you usually

have your feet checked for any sores or

irritations by yourself or a family member

or friends? Yes daily/weekly foot check,

no’’); their smoking status (‘‘At the

{ The research team adopted the term racialized status (as opposed to visible minority status) in this project to acknowledge the fact that racialization is a social process whereby certain groups
come to be designated as different and consequently subjected to differential and unequal treatment.21 Unlike the term visible minorities, which Canada’s Employment Equity Act defines as
‘‘non-Caucasian in race or non-white in colour,’’ racialized groups makes clear that race is not an objective biological fact, but rather a social and cultural construct that potentially exposes
individuals to prejudicial attitudes and discriminatory treatment.
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present time, do you smoke cigarettes?

Yes, no’’); their physical activity (‘‘Do you

usually do some physical activity for at

least 30 minutes per day? Yes, no’’); and

their diet (‘‘During the past 12 months, to

what extent have you tried to reduce

carbohydrates (pasta, bread)? A great deal

or moderately, only a little or not at all’’).

Items regarding use of health services

included eye examinations (‘‘Have you

ever had an eye exam for diabetes where

the pupils of your eyes were dilated?

Yes, no’’); checking for sores or irrita-

tions (‘‘In the past 12 months, has a health

care professional checked your feet for

any sores or irritations? Yes, no’’); and

blood indicators (‘‘In the past 12 months,

has a health care professional tested

you for hemoglobin A1C? How many

times?’’ Every 3 months, not every three

months).{

Questions about information-seeking prac-

tices included, ‘‘Who provides you with

information about managing your diabetes

(physician, dietician, nurse, family or

friends, diabetes association, Internet)?

Participants were able to indicate more

than one source. The survey instrument

also included a series of questions on

barriers to accessing health care including

finding a doctor who was accepting new

patients, long waits to see a family doctor

or specialist, not knowing where to go for

health care, linguistic barriers, finding

child care, transportation problems, time

off work, gender issues and costs not

covered by health insurance.

Statistical analyses

Bivariate analyses (Student’s t tests, Chi-

square tests) were used to compare the

recent immigrant and Canadian-born

study groups, and to explore possible

variations within the recent immigrant

group itself by country of origin and sex.

Statistical significance was set at p < .05.

Results

Survey data was collected from 184

participants with type 2 diabetes using

convenience sampling. Of these, 130

were recent immigrants from Sri Lanka

(n = 30), Bangladesh (n = 35), Pakistan

(n = 35) and China (n = 30), and 54 were

Canadian-born respondents. In the recent

immigrant group, 58 (45%) were men and

72 (55%) were women, compared with 28

men (52%) and 26 women (48%) in the

Canadian-born group. All participants in

the recent immigrant group were racia-

lized. About 76% of the Canadian-born

group was non-racialized, an identical

proportion to that reported among the

Canadian-born population in Toronto.23

Demographic information describing the

study participants is shown in Table 1.

Recent immigrants were three times more

likely to be married than the Canadian-

born respondents, but less likely to have

a permanent job or a job that reflected

their educational credentials and experi-

ences. There were no significant differ-

ences between groups in terms of

mean age, education or employment

status. The incidence of low income was

notably high among recent immigrants

(36%) as well as those who were

Canadian-born (42%), but the difference

between the two groups was statistically

nonsignificant. Some significant differ-

ences were, however, noted within the

recent immigrant group by sex and

country of origin. For example, recent

immigrant women had completed lower

levels of education, were less likely

to be employed and were less likely to

be permanently employed than recent

immigrant men.

Figure 1 shows data on the five diabetes

self-management variables by migration

status. The recent immigrant group was

less likely than the Canadian-born group

to perform regular glucose checks (76.2%

vs. 90.8%, p < 0.001) and foot checks

(57.0% vs. 75.9%, p < .001). Recent

immigrants were more likely than the

Canadian-born to be non-smokers

(10.0% vs. 35.2%, p < .001), participate

in regular physical activity (81.5% vs.

66.7%, p < .05) and reduce carbohy-

drates moderately or a lot (76.2% vs.

51.9%, p < .001). Statistically significant

differences by sex and country of origin

were also observed. Recent immigrant

women were significantly less likely than

recent immigrant men to be smokers,

{ The time frames indicated are the minimum periods recommended for diabetes care. For example, if a problem such as a retinopathy is found, more regular eye exams would be indicated.

TABLE 1
Demographics: recent immigrant and Canadian-born study groups

Recent immigrants
(N = 130)

Canadian-born
adults (N = 54)

p value Significant differences

By sex
(p < .05)

By country of
origin (p < .05)

Mean age, years 51.2 52.3 NS Yes

Marital status

Married, % 89.2 24.1 < .001

Education

University or higher, % 52.3 35.2 NS Yes Yes

Employment

Unemployed, % 33.8 29.6 NS Yes

Type of employment

Permanent, % 60.0 94.4 < .01 Yes

Job reflects credentials

No, % 41.3 0 < .01

Income

Low income, % 36.3 41.9 NS

Race

Racialized, % 100 24.1

Abbreviation: NS, non-significant.
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whereas recent immigrants from Pakistan

were more likely to check their glucose

and feet and engage in regular physical

activity than recent immigrants from other

countries (data not shown).

Figure 2 shows data on the utilization of

health care professional services for dia-

betes care. Similar proportions of the

recent immigrant group and the Canadian-

born group ever had an eye exam (66.2%

vs. 75.9%) and had their hemoglobin

A1C level checked every three months

(17.1% vs. 24%). However, recent immi-

grants were more likely to have never

had a foot exam compared with the

Canadian-born participants in our study

sample (60.0% vs. 33.3%, p < .001).

Table 2 presents data on the reported

usual sources of diabetes care and infor-

mation. While both groups reported using

general practitioners or family physicians

as their usual source of health care, recent

immigrants were significantly less likely

to consult a specialist (24.6% vs. 40.7%,

p < .05), alternative health care provider

(0.8% vs. 7%, p < .05) or dietician

(19.2% vs. 38.9%, p < .01). Some signi-

ficant differences were observed by sex

and country of origin. Recent female

immigrants were, for example, more likely

to use a dietician than recent male

immigrants (data not shown).

Although both groups reported that

physicians were their primary source of

information on diabetes, compared with

the Canadian-born respondents, recent

immigrants were significantly less likely

to report using dieticians (24.6% vs.

40.7%, p < .05), nurses (11.5% vs.

24.1%, p < .05) and diabetes associations

(2.3% vs. 24.1%, p < .001) as sources of

information. They were also significantly

more likely to use family (46.9% vs.

27.8%, p < .05) and friends (39.2% vs.

13.0%, p < .001). There was no statisti-

cally significant difference between groups

regarding Internet use for this purpose

(28.5% vs. 29.6%).

When asked about the types of barriers

experienced in accessing health care,

recent immigrants reported significantly

more problems than did their Canadian-

born counterparts, indicating long waits

to see doctors or specialists, a lack of

information on where to go, linguistic

barriers, child care issues, difficulties

finding a doctor of the same sex, and

dealing with costs not covered by insur-

ance (data not shown). Several of these

barriers were more significant for recent

immigrant women compared with recent

immigrant men.

Discussion

This survey was the first in Canada to

collect information on the experiences of

FIGURE 1
Diabetes self-management practices by recent immigrant and Canadian-born study groups
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FIGURE 2
Use of health services for diabetes care by recent immigrant and Canadian-born study groups

0

10

20

30

40

50

60

70

80

%  eye exam (ever)a,b

Recent immigrant

Canadian-born

% foot exam (never)*b % AIC (every 3 months) 

Abbreviation: AIC, hemoglobin A1C.
a Significant difference by sex.
b Significant differences by country of origin.

* p <.001.

$15 Vol 33, No 1, December 2012 – Chronic Diseases and Injuries in Canada



recent immigrants with diabetes in their

own language. We purposefully sampled

high-risk newcomer populations and, with

our recruitment strategies, we most likely

ended up oversampling individuals from

low-income backgrounds. This was not

intentional but simply reflects the eco-

nomic realities of recent immigrants. As

the proportion of low income was simi-

larly high (over one-third) among both

recent immigrant and Canadian-born

study groups, our analyses were able to

identify some differences, over and above

absolute income, regarding demographics,

self-management practices, the use of

health services information and informa-

tion seeking.

Among the differences that were observed

between recent immigrant and Canadian-

born adults with diabetes were differences

in type of employment and underemploy-

ment. This is consistent with the literature

documenting differences in these employ-

ment patterns between recent immigrant

and Canadian-born individuals.24 Further-

more, racialized Canadians (immigrant

and Canadian-born) are more likely to be

unemployed and less likely to have

permanent employment than non-racia-

lized Canadians.21,25 Precarious status can

have a negative impact on health care

access particularly since it prevents access

to insured services.26,27 The fact that the

unemployment rate among the Canadian-

born group in our study (29.6%) was

higher than that of the Canadian popula-

tion as a whole is likely because the study

population was composed of people with

diabetes, a condition that has been shown

to have a significant negative impact on

employment probabilities.28 In addition,

diabetes is more prevalent in low-income

populations.

In terms of self-management practices, the

differences between recent immigrants

and the Canadian-born groups were less

clear cut. Recent immigrants were less

likely to perform regular glucose or foot

checks than the Canadian-born popula-

tion. This suggests that recent immigrants

may be experiencing informational bar-

riers regarding optimal diabetes care.

In our study group, recent immigrants

with diabetes were less likely than

their Canadian-born counterparts to use

tobacco and more likely to engage in

physical activity and healthy eating, posi-

tive practices that need to be encouraged

and supported as an integral part of

diabetes care. However, other research

suggests that, whereas new immigrants

are significantly less likely to smoke than

the Canadian-born population, they are

also less likely to engage in physical

activity.29–32

This study identified informational and

systemic barriers to health care faced by

recent immigrants with diabetes, parti-

cularly for those from non-European

backgrounds. Several other studies indi-

cated that racialized Canadians, as most

recent immigrants are, are less likely to

use preventive, chronic and specialist

health services than the Canadian-born

population.9,33–34

It is possible that differences in the

severity of diabetes between the recent

immigrant and Canadian-born study

groups might account for differences in

self-management and health services use.

However, both groups reported similar

rates of under-control diabetes and of

gestational diabetes. Rates of obesity (as

determined by BMI and waist circumfer-

ence) were significantly higher in the

Canadian-born group compared with the

recent immigrant group, and yet the latter

reported more problems associated with

their diabetes than did the Canadian-born

group. Multivariate analyses are called

for to examine in greater detail demo-

graphic and other risk factors associated

with self-management practices, access to

diabetes care and information seeking,

and possible variations by sex and country

of origin.

It is also possible that our findings reflect

differences in racialized status rather than

newcomer status since all of the recent

immigrants in our study were racialized.

Newcomer status, racialized status, coun-

try of origin, sex and other social determi-

nants are all important and intersecting

predictors of self-management and access

to diabetes information and care that need

to be considered by health care providers

and decision makers in developing cultu-

rally and contextually sensitive models of

diabetes care.

TABLE 2
Sources of diabetes health care and information for recent immigrant and Canadian-born

study groups

Recent immigrants
(N = 130)

Canadian-born
(N = 54)

p value Significant differences

By sex By country
of origin

Usual source of care, %

GP or FP 95.4 85.3 < .1

Specialist 24.6 40.7 < .05 Yes

Social worker 2.3 1.9 NS

Alternative health care provider 0.8 7.4 < .05

Dietician 19.2 38.9 < .01 Yes Yes

Nurse educator 12.3 22.2 NS

Main source of information, %

MD 89.2 96.3 NS

Dietician 24.6 40.7 < .05

Nurse 11.5 24.1 < .05

Social worker 5.4 0 NS

Family 46.9 27.8 < .05 Yes

Friends 39.2 13.0 < .001 Yes Yes

Diabetes associations 2.3 24.1 < .001

Internet 28.5 29.6 NS Yes

Abbreviations: FP, family physician; GP, general practitioner; MD, medical doctor; NS, non-significant.
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These issues will be further addressed in

the second phase of our research in which

we examine diabetes outcomes among

recent, non-recent and Canadian-born

members of the Black Caribbean commu-

nity with type 2 diabetes.

Conclusion

While our results are not generalizable to

the entire newcomer immigrant popula-

tion due to small sample size and non-

random sampling, these findings have

important implications for the organiza-

tion and delivery of diabetes prevention

and management strategies in newcomer

communities, particularly those that are

economically marginalized and at high

risk of developing diabetes. Diabetes

prevention strategies must continue to

address the social determinants of health,

especially precarious employment, which

may contribute to inequities in health and

access to care. Health service delivery

policies and strategies need to recognize

the unique needs and barriers facing

newcomer communities as a priority

population that require financial, linguis-

tic and gender-sensitive supports. The

strong reliance of recent immigrants on

family and friends for diabetes-related

information suggests that raising commu-

nity awareness and capacity with respect

to diabetes is critical. Community infor-

mation sharing networks and community-

based informal and formal support

systems should be considered as the

foundation for diabetes prevention and

health promotion strategies.
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