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BACKGROUND: Windows of achievement provide age ranges for
the attainment of early developmental skills. Group-specific research
is warranted given that development may be influenced by social or
cultural factors.

OBJECTIVES: To examine developmental milestones for Inuit, Métis
and off-reserve First Nation children in Canada, based on develop-
mental domains collected from the 2006 Aboriginal Children’s
Survey. Sociodemographic and health predictors of risk for develop-
mental delay were also examined.

RESULTS: The ranges in which children achieve certain develop-
mental milestones are presented. Gross motor and self-help skills were
found to be achieved earlier (across the three Aboriginal groups),
whereas language skills were achieved slightly later than in Canadian
children in general. Furthermore, health factors (eg, low birth weight,
chronic health conditions) were associated with late achievement of
developmental outcomes even when sociodemographic characteristics
were considered.

CONCLUSIONS: Findings suggest that the timing of milestone
achievement may differ for Aboriginal children, highlighting the
importance of establishing culturally specific norms and standards
rather than relying on those derived from general populations. This
information may be useful for practitioners and parents interested in
identifying the age ranges for development, as well as age ranges indi-
cating potential for developmental risk and opportunities for early
intervention among Aboriginal children.
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Les étapes du développement chez les enfants
autochtones du Canada

HISTORIQUE : Les tranches d’age auxquelles certaines habiletés
précoces du développement sont acquises s’inscrivent dans des fenétres
de réalisation. Des recherches au sein de certains groupes s’imposent,
puisque des facteurs sociaux ou culturels peuvent influer sur le
développement.

OBJECTIFS : La présente étude visait a examiner les étapes du
développement des enfants inuits, métis et des Premieres nations
vivant hors réserve au Canada, d’aprés les étapes du développement
colligées dans 'Enquéte sur les enfants autochtones de 2006. Les cher-
cheurs ont également évalué les données sociodémographiques et les
prédicteurs de risque de retard du développement liés a la santé.
RESULTATS : Les tranches d’age auxquelles les enfants atteignent
certaines étapes du développement sont présentées. Les étapes liées a
la motricité globale et & 'autonomie étaient réalisées plus tot (dans les
trois groupes autochtones), tandis que les aptitudes langagiéres
I’étaient un peu plus tard que chez I'ensemble des enfants canadiens.
De plus, des facteurs liés a la santé (p. ex., petit poids de naissance,
maladie chronique) s’associaient a l'atteinte tardive des étapes du
développement, méme lorsqu’on tenait compte des caractéristiques
sociodémographiques.

CONCLUSIONS : Selon les observations, I'atteinte des étapes du
développement differe peut-étre chez les enfants autochtones. 11 est
donc d’autant plus important de dégager des normes adaptées a la cul-
ture plutdt que de se fier a celles dérivées des populations en général.
Cette information peut &tre utile pour les praticiens et les parents
désireux de déterminer les tranches d’age pour I’atteinte des étapes du
développement et celles qui évoquent un probleme de développement,
de méme que les possibilités d’intervention rapide aupres des enfants
autochtones.

Developmental milestones are markers of infant and child skill
attainment occurring in a predictable sequence over time.
They can be used by parents and clinicians to promote healthy
development by identifying children who may be at risk for
developmental problems as well as to provide opportunities for
early intervention. To account for variability in development,
‘windows of achievement’ have been suggested to provide standard
age ranges for children’s attainment of gross motor, fine motor,
social/emotional, cognitive and language skills (1-4).

Given that milestones represent skill attainment based on an
interaction of neurological and physical development with the
environment, and that development can be influenced by social or
cultural expectations, group-specific research is warranted (5,6).
Developmental milestones are often assessed using screening tools,
such as the Denver Developmental Screening Test (7), in ethnic-
ally diverse populations, with the purpose of examining compat-
ability among cultures (5,6,8). Differences in attainment of social

developmental milestones have particularly been linked to cul-
tural differences (5).

A culturally diverse group that is of particular interest in
Canada is the Aboriginal population. Aboriginal children are
known to be at higher risk for living in poor socioeconomic con-
ditions (9) and are also at risk for poor neonatal outcomes (10),
language problems (11) and poor school outcomes (12). Gaps
exist in the understanding of Canadian Aboriginal children’s
development due, in part, to a lack of monitoring or screening
tools validated for Aboriginal children (13,14), and despite rec-
ommendations to collect and report on indicators of Aboriginal
children’s development during the preschool period (13,15).
While studies reporting on early developmental milestone attain-
ment for Aboriginal children are notably sparse, some research
has suggested that certain developmental skills, including gross
and fine motor skills, may be attained earlier than in the general
population (16,17). These differences have been attributed to
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Aboriginal children’s life experiences, including differences in
cultural values and practices, which may vary even within
Aboriginal groups (ie, for First Nations, Métis and Inuit
children).

The current study examined developmental milestones for
Aboriginal children in Canada, based on developmental skills col-
lected in the 2006 Aboriginal Children’s Survey (ACS) (18). Where
possible, the current study considered Métis, Inuit and off-reserve
First Nations children separately. Similar to the WHO approach (1),
‘windows of achievement’ were generated to examine the age range
in which most Aboriginal children in the sample attained various
developmental milestones. The establishment of ranges in which
Aboriginal children generally attain skills is meaningful in terms of
the identification of risk of atypical development (4).

To examine construct validity, we also explored several predict-
ors of risk for late achievement of developmental milestones.
These included health factors and social determinants of health
previously associated with developmental risk for children in gen-
eral, including physical health conditions such as low birth weight
(19), chronic health conditions and/or physical activity limita-
tions (20,21), and nutritional markers such as having been breast-
fed (22). Sociodemographic risk factors known to be associated
with developmental delay were also considered, including sex,
lower household income and parental education, and the number
of individuals raising the child. Previous research has found chil-
dren in poor socioeconomic conditions to be at greater risk for
developmental delay (23,24). Finally, birth order was included
because it is possible that it may be related to the attainment of
developmental milestones.

METHODS

Sample

Data from the 2006 ACS were used to examine developmental
milestones for Métis, Inuit and off-reserve First Nations children.
The ACS is a nationally representative survey of Aboriginal chil-
dren <6 years of age living off-reserve in Canada, and was
developed by Statistics Canada and Aboriginal advisors from
across the country (18). The ACS target population consisted of
First Nations children living off reserve, Métis and Inuit children
living in the 10 provinces as well as all children living in the three
territories. The overall ACS response rate was 81%, resulting in a
sample size of 12,845 children. For the current study, only children
who reported single or multiple First Nations (n=5167), Métis
(n=3793) or Inuit (n=1693) identity were included. Children with
multiple Aboriginal group identities were included in each of the
subgroup analyses.

Measures

Family and child sociodemographic characteristics: Parents/
guardians reported child age, sex and Aboriginal identity. Other
reported characteristics included parental education, number of
siblings and the number of individuals raising the child. Total
household income was obtained from the 2006 Census.

Child health: Parents/guardians reported on the child’s general
health, which was dichotomized into better health (excellent or
very good) versus poorer health (good, fair or poor), and whether
the child’s physical activity was limited by a health condition.
Birth weight was dichotomized into low (<2500 g) versus not low
birth weight (25). Parents also reported on the presence of one or
more of a series of chronic health conditions that had lasted or
were expected to last six months or more (eg, asthma, diabetes,
heart conditions, etc). Finally, parents were asked whether the
child was ever breastfed.

242

Developmental milestones: Parents were asked whether the child
was capable of a list of development skills (categorical). These
gross motor, fine motor, language, cognitive and self-help skills
(Appendix 1) were selected by a Technical Advisory Group com-
posed of Aboriginal leaders and specialists in Aboriginal child
development. Different skills were asked based on child age (zero
to 23 months of age versus >24 months to five years of age).
Comparative data for children <5 years of age from the general
Canadian population were obtained from the National
Longitudinal Survey of Children and Youth (NLSCY) (2006/2007,
n=11,735), although comparable information was only available
for a few of the items.

For four of these skills (sitting unassisted, making a sound, first
word and walking), if the child could complete the skill, parents
retrospectively reported the age (in months) at which the skill was
attained. Parent-reported recall of milestone achievement may
become less reliable over time (2); however, preliminary analyses
compared the concurrence of the 90th percentile between the
categorical and continuous data. The age at which 90% of chil-
dren were reported to have accomplished the skill was generally
within one month of the age at which >90% of parents reported
that their child was able to perform the task. These findings sug-
gest that parents were relatively accurate in retrospectively
reporting the age of skill attainment.

Analytical strategy

The proportion of children performing each of the developmental
skills was examined according to current age (in months) within
each Aboriginal group. These cross-tabulations were examined to
determine the age at which >90% of children in that age group
attained the skill. Two consecutive months of >90% achievement
were required to establish this cutpoint, and a minimum by-month
cell size of 20 was necessary. Children who were older than the
cutpoint and had not attained the skill were considered to be ‘at
risk’ (2,4,16).

Next, the continuous data were used to determine the window
of achievement (ie, the age range in which each developmental
skill was achieved). Percentiles (10th, 50th and 90th) and SEs
were calculated for each Aboriginal group separately based on
continuous age.

Finally, the presence of risk for developmental delay was
regressed onto health and sociodemographic factors. Three logis-
tic regression analyses were conducted: late running (children
up to 24 months of age [n=2816]), late counting three objects
(children >24 months of age [n=6640]), and late dressing oneself
(children >24 months of age [n=6640]). These skills were selected
to represent different domains of development. Small sample sizes
of at-risk children precluded performing the logistic regression
analyses according to Aboriginal group. Significant associations
between developmental outcomes and child health were exam-
ined, controlling for sociodemographic characteristics.

Survey sampling weights were applied to account for the com-
plex survey design and to render the analyses representative of
Meétis, Inuit and off-reserve First Nations children in Canada in
2006. Finally, the complex survey design required that bootstrap
weights be applied (using SUDAAN 11.0 [RTI International,
USA]) to account for the underestimation of SEs (26).

RESULTS
Sociodemographic and health characteristics of the entire sam-
ple are presented in Table 1. Table 2 demonstrates the 90% cut-
points for the age attainment of the categorical outcomes. By
17 months of age, at least 90% of Métis and off-reserve First
Nations children were reported as being able to run. For Inuit,
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TABLE 1 TABLE 2
Characteristics of the sample Age at which 90% of off-reserve First Nations, Métis and
Characteristic % SE 95% CI Inuit children were able to attain developmental skill
Child age, months NLSCY
0-23 25.9 04  25.2-26.6 First comparison
>24 741 04 73.4-74.8 Developmental skill Nations Métis Inuit sample
General health Ever run 17 17 18 20
Excellent or very good 853 0.4 84.5-86.0 Made a line 23 19 NA NA*
Good, fair or poor 147 04 14.0-155 Copied actions or sounds 8 7 12
Birth weight Offered toys 13 12 14
Not low 88.8 04 88.1-89.5 Taken turns when playing games 25 27 30
Low (<2500 g) 1.2 04 105-11.9 or talking
Any long-term health condition Dressed himself/herself 37 37 36 46
No 64.2 05 63.1-65.2 Toilet trained 46 41 37
Yes 358 05 34.8-36.9 Found items 20 922
Physical activity limitation Counted three objects 35 34 36 33
Yes 43 02 3.9-4.7 Sorted objects 43 35 36
No 95.7 02 95.3-96.1 Shows that he/she understands 38 41 41
Breastfed how many three is
No 27.1 05 262-28.0 Counted out loud up to 10 55 46 60 NA*
Yes 729 05 718-73.8 Stopped making sounds and . 8 8 NAT
. looked at someone or something
Child sex
Use gestures 9 8 16
Female 48.9 0.5 47.8-49.9 .
Expressed needs using sounds 14 12 15 14
Male 51.1 0.5 50.1-52.2 other than crying
Highest level of parent/guardian education Understands the names of NA* 21 23
Elementary or less 2.6 0.2 2.4-3.0 common objects
Some high school 26.5 05 255-21.5 Says the name of familiar objects NA* 22 NAT 19
Completed high school 26.0 0.5 25.0-27.0 Expressed needs using two to 28 27 28
Some or completed postsecondary 28.8 0.5 27.8-29.9 three words
nonuniversity Expressed needs using sentences 45 36 42
University (some or completed) 16.1 04 15.3-16.9 Told or retold a story 41 38 46
Individuals raising the child, n Drawn a picture and told a story 55 56 59
1 9.5 0.3 8.9-10.2 about it
2 35.8 05 347-36.8 *Not attained by 90% of the sample by the age at which the question was
23 54.7 0.6 53.6-55.8 included, TBy-month sample too small to determine cutpoint. NA Not available;
Siblings, mean 1.3 0.0 1.3-1.3 NLSYC National Longitudinal Survey of Children and Youth

Source: Aboriginal Children’s Survey 2006, Statistics Canada

90% were able to run at 18 months of age, and for Canadian
children in general, the 90% cutpoint was at 20 months of age.
Variability according to group was found for the social skill of
taking turns; this skill was attained by 90% of Inuit children at
30 months of age, 27 months of age for Métis children and
25 months of age for off-reserve First Nations children. For
counting three objects, similarity was observed across groups,
with the 90% cutpoint being 35 months of age for off-reserve
First Nations children, 34 months of age for Métis children,
36 months of age for Inuit children and 33 months of age for the
NLSCY sample. As an illustration of a language skill, expressing
a need in sentences was attained by at least 90% of children by
45 months of age, 36 months of age and 42 months of age among
off-reserve First Nations children, Métis children and Inuit chil-
dren, respectively.

The windows of achievement for Métis, Inuit and off-reserve
First Nations children are shown in Figures 1 to 3, respectively.
The figures show the age ranges in which most children in the
sample achieved the developmental milestones of sitting
unassisted, making a sound, expressing their first words and walk-
ing. For example, parents reported that Métis children expressed
their first word between 6.9 and 23.1 months of age, Inuit children
between 6.1 and 23.3 months of age, and off-reserve First Nations
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children between 6.3 and 23.4 months of age. For comparison,
children in the NLSCY comparison group achieved first words
between 5.3 and 12.9 months of age (50th percentile 8.8 months
of age; SE=0.1).

The final analysis used regression models to examine factors
associated with meeting developmental milestones later than 90%
of peers (Table 3). Girls were significantly less likely to demon-
strate late achievement, particularly for counting and dressing.
Lower levels of parental education tended to be associated with
late milestone achievement for counting, and a single individual
raising the child was associated with increased odds of late count-
ing (with a similar yet nonsignificant trend for late dressing).

Several health factors were associated with late achievement
of developmental outcomes even when sociodemographic char-
acteristics were considered. Aboriginal children rated by their
parents as being in poorer health were more likely to be at risk
for late achievement of counting than those reported to be in
better health; those born at low birth weight were more likely to
be at risk for achieving running late than non-low birth weight
children. Children with any reported chronic health condition(s)
had higher odds of achieving counting and dressing late than those
without a chronic condition. Compared with those without a
limitation, Aboriginal children with a physical activity limitation
were more likely to achieve all three developmental domains late
(running, counting and dressing). Finally, children who were not
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Figure 1) Windows of achievement: Métis children
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Figure 2) Windows of achievement: Inuit children
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Figure 3) Windows of achievement: Off-reserve First Nations
children

breastfed had higher odds of late running than those who were
breastfed.

DISCUSSION
The current study describes windows of achievement for several
developmental outcomes among Aboriginal children in Canada.
Although only a few developmental skills could be compared, the
developmental milestone achievement of Métis, Inuit and off-
reserve First Nations children were generally different than that of
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TABLE 3
Logistic regression predicting late achievment of
milestones

Late running*  Late counting?  Late dressing®

(n=64) (n=173) (n=175)
General health
Excellent/very 1.00 1.00 1.00
good*t
Good/fair/poor 1.07 (0.51-2.21) 1.92 (1.25-2.95)S 1.08 (0.70—1.69)
Birth weight
Not low* 1.00 1.00 1.00

Low (<2500 g) 4.04 (2.06-7.92)§ 1.33 (0.83-2.13) 1.52(0.99-2.33)
Any long-term health condition

Not 1.00 1.00 1.00

Yes 1.11 (0.58-2.10) 1.64 (1.10-2.44)§ 1.90 (1.25-2.88)8
Physical activity limitation

Yes 5.23 (2.30-11.91)8 3.63 (2.18-6.06)8 3.14 (1.91-5.17)8

No* 1.00 1.00 1.00
Breastfed

No 2.67 (1.53-4.68)§ 1.21(0.85-1.73) 1.26 (0.85-1.87)

Yes 1.00 1.00 1.00
Child sex

Female 0.56 (0.30-1.04) 0.61 (0.42-0.88) 0.34 (0.23-0.51)8

Male* 1.00 1.00 1.00
Household income 0.92 (0.80-1.06) 0.96 (0.85-1.08) 1.02 (0.94-1.11)

(adjusted for

household size,

per $10,000)

Highest level of PMK education
Elementary or 1.54 (0.33-7.21) 3.17 (1.38-7.28)8 0.93 (0.37-2.34)
less

Some high

school

1.52 (0.60-3.82) 1.61(0.81-3.18)  0.70 (0.41-1.21)

Completed high
school

1.53 (0.52-4.46) 1.43 (0.71-2.87)  0.72 (0.40-1.33)

Some or
completed
postsecondary
nonuniversity

University (some 1.00 1.00 1.00
or completed)*

Number of siblings ~ 1.01 (0.81-1.25) 1.18 (1.03-1.36)8  0.99 (0.86—1.14)

(per sibling)

0.81(0.27-2.43) 0.89 (0.43-1.84)  0.58 (0.35-0.96)

Number of people
raising the child

1 1.16 (0.47-2.84) 1.88 (1.12-3.14)5  1.58 (0.83-3.00)
2t 1.00 1.00 1.00
>3 1.16 (0.62-2.18) 0.89 (0.60-1.33)  1.32 (0.87-2.00)

Source: Aboriginal Children’s Survey 2006, Statistics Canada. *Age
<24 months; TAge 224 months; ¥Reference category; $Significant OR (P<0.05)

the NLSCY comparison sample, with achievement occurring ear-
lier and sometimes later, depending on the domain of skills. Thus,
the age ranges provide information for Aboriginal children’s
attainment, which may be useful for practitioners and parents
interested in Aboriginal child development, developmental risk
and opportunities for early intervention.

For gross motor skills, Aboriginal children achieved the sit-
ting and walking milestones earlier than the internationally
established WHO windows of achievement at 4.6 to 7.5 months
of age and 10 to 14.4 months of age, respectively (1). For the
cognitive/language domain, the window of achievement for
counting three objects was slightly later than that found for
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Canadian children in general. Furthermore, the window of
achievement observed for first words was quite large, suggesting a
wide range in the age at which Métis, Inuit and off-reserve First
Nations children in the sample first use words to express needs.
Other research has also suggested that Aboriginal children
achieve gross motor skills earlier and language skills later than
non-Aboriginal children (16). Aboriginal children are often
raised in a bilingual environment, which may be associated with
a lag in the development of some language skills, albeit with
eventual mastery of both languages (27).

The findings suggest that a culture-specific examination of
milestones is necessary for outcomes in various areas of develop-
ment (motor, cognitive), as well as for social skills where practices
such as living with extended family members may influence the
attainment of some developmental skills (8,28). Extended family
or elders may facilitate development by providing additional sup-
port and modelling behaviours for Aboriginal children. This may
vary within Aboriginal identity groups, in particular for social
skills, which may be highly dependent on group norms, and cul-
tural and family practices. Parents of Métis, Inuit and First Nations
children may have different expectations for young children or
different goals for teaching independence behaviours (5,8,16).
Moreover, differences in milestone attainment compared with
non-Aboriginal populations may not necessarily indicate a risk,
especially in the case where culture-specific norms and practices
may be influential (6). However, milestones attained outside of
the age window achieved by the majority of children within the
same culture group may be more likely to be an indicator of risk.
Failure to consider population-specific age-ranges can lead to over-
or underidentification of children at risk for developmental delays
(7).

The current findings affirm previously demonstrated associa-
tions between sociodemographic and early health condition risk
factors with later achievement of developmental milestones
(21,24), based on culture-specific cutpoints for being at risk for
developmental delay. For example, late milestone attainment was
associated with poorer health, low birth weight, and reported
chronic conditions and/or physical activity limitations, demon-
strating that Aboriginal children with early health conditions may
be at risk in terms of development. Physical activity limitation was
of particular interest because it was related to all three outcomes.
Future research could explore longitudinal associations between
milestone attainment and developmental delay. In addition, a bet-
ter understanding of cultural influences and expectations for the
timing of attainment of skills in various domains would be of inter-
est, as well as possible Aboriginal-specific interventions and sup-
ports to assist in mitigating the risks associated with child health
problems.

The present study is the first known examination of develop-
mental milestones using a nationally representative sample of
Métis, Inuit and off-reserve First Nations children in Canada.
However, several limitations should be noted. First, the ACS
only considered a subset of skills included on more comprehen-
sive lists of development and should be viewed as a point of refer-
ence for Aboriginal children’s development rather than a clinical
tool. Children living on-reserve were not included in the ACS
sample or the NLSCY comparison group; thus, the results cannot
be generalized to the on-reserve population. The current study
did not control for gestational age at birth because this informa-
tion was not collected on the ACS. However, other develop-
mental milestone research involving the general population has
not excluded premature children (7). Furthermore, windows of
achievement were based on parental reports. Parental reports are
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a widely used source of information on child development, par-
ticularly in the absence of standardized Aboriginal-specific meas-
ures (29).

CONCLUSIONS

The present study provides one of the first references for the
attainment of developmental milestones, assessed using population-
based data, for the early skills of Métis, Inuit and off-reserve First
Nations children in Canada. Findings suggest that milestone
achievement may differ for these culturally specific subgroups of
children, highlighting the importance of establishing culturally
specific age ranges and not relying solely on those derived from
general populations. Furthermore, culture-specific interventions
and recommendations are warranted. While windows of achieve-
ment provide guidelines for parents and practitioners, individual
differences and circumstances must also be considered to provide
the most comprehensive and accurate understanding of Aboriginal
children’s development.
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APPENDIX 1
Developmental milestones collected on the 2006

Aboriginal Children’s Survey

Age range of collection

Item sample

Has the child ever looked for someone or 0-23 months
something that was lost or out of sight?

Age in months he/she first started looking 0-23 months
for someone or something that was lost or
out of sight

Has the child sat up by him/herself? 0-23 months

Age when the child sat up by him/herself 0-23 months

Has the child started walking on his/her own? 0-23 months

Age when child began walking on own 0-23 months

Has the child ever run? 0-23 months

Has the child ever made a line with a crayon, 0-23 months
stick or other object?

Has the child ever waited his/her turn when 0-23 months
asked or reminded?

Has the child ever offered toys, food or other 0-5 years
items to others?

Has the child ever sorted objects, clothes, food 0-5 years
or other items by groups?

Has the child ever found things he/she needs 0-5 years
with or without prompting?

Has the child ever expressed his/her needs 0-5 years
using gestures, including facial expressions?

Has he/she ever copied or imitated someone 0—23 months
else’s actions or sounds?

Has he/she ever stopped making sounds or 0—23 months
looked at you when you speak to him/her?

Has the child expressed his/her needs using 0-5 years
sounds, other than crying?

Age in months that the child first used 0-23 months
sounds other than crying to express needs

Has the child ever expressed his/her needs 0-5 years

using a single word?
Continued on next page
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APPENDIX 1 - CONTINUED
Developmental milestones collected on the 2006
Aboriginal Children’s Survey

Age range of collection

Item sample

Age in months that the child first used sin- 0-5 years
gle words to express needs

Has the child ever shown that he/she 0-23 months
understands names of common objects?

Has the child ever said the name of a familiar 0-23 months
object?

Has the child ever expressed needs using two 0-5 years
to three words?

Has the child ever expressed needs using full 0-5 years
sentences?

How often does the child understand you when 0-5 years
you speak to him/her?

How often can you understand what he/she is 0-5 years
saying?

How often can other people understand what 0-5 years
he/she is saying?

Has the child ever counted three objects 0-23 months
correctly?

Has he/she ever dressed him/herself without 2-5 years
any help except for tying shoes and buttoning
the backs of outfits?

Is the child toilet trained? 2-5 years

Has the child ever taken turns when playing 2-5 years
games or talking to you or others?

Has the child ever told or retold a story using 2-5 years
own words?

Has the child ever drawn a picture and told a 2-5 years
story about it?

Has the child ever counted out loud up to 10? 2-5 years

Has the child ever counted three objects 2-5 years
correctly?

Can the child show that he/she understands 2-5 years

how many three is?

Items in bold represent continuous age values (in months) rather than categor-

ical responses
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