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Abstract
Objectives: To determine how Rasch Measurement Theory (RMT) methods can be used to assess the psychometric properties of the
Aaniish Naa Gegii: the Children’s Health and Wellbeing Measure (ACHWM) and Qanuippit.

Study Design and Setting: Indigenous children aged 8e18 years, from five communities, completed the 62-item ACHWM. We applied
RMT methods to ACHWM data from 401 children (mean age 13.4 6 3.4 years; 51% male) from across Ontario to examine how well the
items captured the full range (63 logit) of the concept of interest in each domain, targeted the needs of Indigenous children, and met the
criteria for unidimensional and invariant measurement.

Results: RMT results indicated moderate-fit overall fit (raw c2 5 809, P ! 0.001). This model was further improved by aggregating
the five response categories into three categories. All four domains showed excellent overall fit to the Rasch model (P O 0.05), with items
covering between �4.51 and 6.02 logit, with no gaps along the theoretical continua.

Conclusion: This study provides evidence that a set of conceptually derived items was able to produce a measure that fits the Rasch
model. These results aid our understanding of wellness by establishing the clinical meaning of the scale scores. � 2022 The Author(s).
Published by Elsevier Inc. This is an open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-
nd/4.0/).
Keywords: Indigenous; Children; Youth; Rasch; Measurement; Validity
1. Introduction

Patient-reported outcomes (PROs) are important for
decision-making in health services [1,2]. PRO measures
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(PROMs) have been traditionally used in health research
and clinical trial designs [3,4]. PROMs play important roles
in guiding healthcare delivery and clinical practice deci-
sions [5]. The process of PROM development and evalua-
tion has changed significantly in the last decade, to
ensure PROMs reflect patients’ perspectives, are clinically
useful, inform evidence-based practice, and empower pa-
tients in the evaluation process [3,6]. Patient engagement
at all stages of the research is a vital part of current national
research initiatives such as Strategy for Patient Oriented
Research [7] and Patient- Centered Outcome Research
Institute [8].

The health field increasingly has examples of conceptu-
ally driven patient-centered measures in areas such as rheu-
matology [9,10], cardiology [11] oncology [12], and plastic
surgery [13e15]. Patient-engagement guidelines for PROM
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What is new?

Key findings
� A self-reported health assessment approach that

was conceptually derived with and for Indigenous
children and youth fits the Rasch model.

What this adds to what was known?
� The overall and domain ordering of items is now

available to inform discussions of health services
for children along the journey from illness to
wellness.

What is the implication and what should change
now?
� This new information will support community and

culturally based services to meet children where
they are at (rather than limiting services to respond
only to illness) and enhance our strength-based ap-
proaches to support health equity.

S.P. Barbic et al. / Journal of Cli
1 In the original research the A in ACHWM represented Aboriginal;

however, under the direction of the children this was changed to Aanissh

Naa Gegii, meaning how are you in Anishnabemowin.
development now exist [16,17] and are widely used across
different populations. One population which has been
quietly absent from the evolution of evidence-based prac-
tice and health measurement is Indigenous people in Can-
ada. In an age of truth and reconciliation (www.trc.ca), it
is critical that we address the health inequities experienced
by this population.

Indigenous people in Canada include the First Nations,
Inuit, and M�etis. The Indigenous population in Canada
was 1,673,785 as per the national census (2016), account-
ing for 4.9% of the total population. Indigenous children
are the fastest-growing segment of the paediatric popula-
tion in Canada [18] and experience serious health inequities
[18,19]. For example, the rate of youth suicide is five to six
times the national average [18,20] and suicide/self-inflicted
injury is the leading cause of death among Indigenous
youth [21]. These statistics reflect the impact of historical
trauma and underscore the need for new research to
generate evidence and guide programs to address these in-
equities. A continual focus on crisis intervention without
time for research and/or reflection has permitted health
challenges to continue. Indigenous health leaders are eager
to improve children’s health. However, a mismatch exists
between the needs of youth and the scope and capacity of
local services [22]. One key factor identified by Indigenous
health leaders was the lack of tools to give Indigenous chil-
dren and youth a voice to inform their needs and reflect
cultural-specific ways of knowing. The focus of this article
is on a metric that is culturally relevant and solution-
focused to support the reclamation of both culture and
health within Indigenous communities.
A community-led initiative began in 2009 to develop an
approach to measuring the needs of this population. At the
onset, the team recognized that it was crucially important to
look for opportunities to blend Indigenous ways of knowing
with Western science. This has been referred to as ‘‘two-eyed
seeing’’ [23]. The team also acknowledged the potential to
apply several available approaches to health measurement
psychometric evaluation. Increasingly, methods guided by
RaschMeasurement Theory (RMT) [24e27] are supporting
the development of person-centered and psychometrically
sound PROMs that are designed to inform individual-level
screening and/or evaluation. Specifically, the principles of
the Rasch model are powerful for evaluating the way in
which items capture the full range of a construct being
measured (e.g., exploring for indicators of construct under
or over representation and understanding which items cover
which part of the construct being measured). This approach
can support an understanding of whether existing PROMs
require changes or modifications to fit to the Rasch model
(e.g., response option, scoring, deleting items, etc.). For
the purposes of this program of research, this information
is important to guide refinements of the Children’s Health
and Well-being Measure (ACHWM) and help initiate
conversations with Indigenous children, youth, service pro-
viders, and elders about where measurement strengths and
areas for improvement exist.

These methods are yet to be applied to Canadian Indig-
enous health assessment tools.

As such, the purpose of this study was to measure the
extent to which RMT methods can be used to examine
the psychometric properties of the Aaniish Naa Gegii: the
Children’s Health and Wellbeing Measure (ACHWM)1.
The ACHWM is developmentally and culturally relevant
and grounded in the Medicine Wheel, providing an overall
score and scores in four domains mapped back to the Med-
icine Wheel: physical, emotional, mental, and physical. Our
specific question is ‘‘How well do the items within the
ACHWM work collectively and within each domain to es-
timate the health and wellness of Indigenous children and
youth?’’ This information is critical to create a robust un-
derstanding of the instrument to inform clinical practice,
policy, and future measurement refinement that is fit for
purpose in Indigenous communities in Canada.
2. Methods

2.1. Aaniish Naa Gegii: the Children’s Health and
Wellbeing Measure

The ACHWM is a measure of health and wellbeing from
the perspectives of Indigenous children and youth. It was

http://www.trc.ca
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developed through collaboration between First Nation
health leaders, children and youth, and academic re-
searchers. Its initial purpose was to enable health leaders
to assess the health of children in their community, evaluate
local program delivery, and generate evidence to guide
local service planning. It was developed from the perspec-
tives of children living in the Wiikwemkoong Unceded Ter-
ritory using photo voice techniques [28] and is an exemplar
of youth and community engagement, then adapted and
validated for Inuit, M�etis, and children in care [29]. The
ACHWM contains 62 items that are aggregated into an
overall summary score and four domain scores, based on
the underlying Medicine Wheel conceptual model [30]:
spiritual, emotional, physical, and mental (or intellectual)
health. There are two different 5-point categorical response
sets (frequency and importance). The intended age range is
8 to 18 years. More information on the instrument and
copies of previous publications [28,29,31e36] are available
at www.ACHWM.ca.

2.2. Design and context

This study was a secondary analysis of existing data.
These data were gathered from a general community
sample between August 20, 2013 and August 8, 2015.
These data are controlled by communities [37,38] and
were included in this analysis with their permission.
These communities included three rural First Nations
and two Indigenous agencies. Participants were recruited
within communities by local community members, pri-
marily through the local health centres and recreation
facilities.

2.3. Dataset

The dataset included the 62 ACHWM items, a global
rating of self-reported health with five response options
(ranging from poor to excellent) and age and gender data
for each respondent (n 5 402). All data were collected with
Research Ethics Board approval and the consent of partic-
ipants and their parents when required.

2.4. Analysis procedure

Before this study began, the instrument development
team was asked to review the items and hypothesize the
item structure of the overall measure and of each domain
(e.g., which items belonged in each domain and which
items were easiest and hardest). Next, the lead author
(S.B.) reviewed the dataset for obvious inconsistencies
and missing data on a case-wise basis and excluded cases
when data quality was poor (Section 3.1). We described
the sample in terms of age, gender, and health and well-
being scores and calculated an overall summary score and
domain scores and examined floor and ceiling effects based
on domain scores. We identified a priori that some items
would have ceiling and floor effects based on the level of
difficulty of the item (i.e., its location within the construct).
We examined the distribution of the ACHWM summary
score and domain scores. We also assessed the relationship
between each item, the ACHWM summary score, and each
of the domain scores, using Spearman’s correlations.
Finally, we assessed the internal consistency of all 62 items
as a single construct and the items within each of the four
domains using Cronbach’s alpha [39].

2.5. Rasch measurement approach

We used methods guided by RMT to elucidate the item
structure within the overall measure (all 62 items) [40].
This approach seeks to identify the item hierarchy within
the construct of health and wellness, although simulta-
neously maximizing the ability to discriminate between in-
dividuals based on person logit. Item hierarchy arranges
items as per their ability to detect very healthy (referred
to as easy items) to very unhealthy (hard items), although
person discrimination tests whether people are reliably re-
sponding to these items as expected for the amount of
health they have. We used the Masters’ partial credit Rasch
polytomous model [41], an appropriate mathematical deri-
vation of the Rasch model suitable for investigating items
with ordinal response options. All analyses were performed
using RUMM 2030 [42].

Once the main analysis was complete, we repeated these
methods for the items within each of the domain scores.
The domain scores were conceptually derived based on
the cultural understandings of health grounded in the
Anishinaabek Medicine Wheel teachings. The domain
scores are relevant at the individual level to inform a
strength-based conversation to promote wellness. Thus, it
was critical to optimize item behaviour while retaining
the ability to generate domain scores.

2.5.1. Thresholds for item response options
For each item and response scale, we looked at the

thresholds between the response options to determine if
the successive raw response options were ordered as in-
tended, meaning that a ‘‘1’’ on a 5-point scale was lower
in the continuum than a ‘‘2’’ and so on [43]. We recoded
the scores if disordered thresholds were detected.

2.5.2. Item fit statistics
We tested the extent to which the participants’ re-

sponses to each item met the expectations of the Rasch
model. Misfit of an item implies that the item is not work-
ing as intended and warrants further investigation. We
applied three indicators of fit: (a) log residuals (item-per-
son interaction) (b) Chi-square values (item-trait interac-
tion), and (c) item characteristic curves. Using graphical
and statistical methods, we specifically looked for fit re-
siduals between �2.5 and þ2.5 and Chi-square values that
are nonsignificant after Bonferroni adjustment. Rather
than using absolute criteria for interpreting fit, these

http://www.ACHWM.ca
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indicators of fit were interpreted separately to understand
the contribution of each item to capturing the targeted
concept of interest within each domain (spiritual,
emotional, physical, and mental).

2.5.3. Structural validity
We also examined the extent to which ACHWM items

in each domain covered the latent spectra of each dimen-
sion of health in an order expected by the expert team.
Specifically, we statistically and graphically examined
how items in the summary and domain scores were
distributed along the proposed respective latent continuum
as experienced by the sample (from low to high). We
flagged items in similar locations as potentially redundant,
perhaps out of expected order, and also we identified
where gaps existed throughout the estimated targeted
range (�3 to þ3 logit).

2.5.4. Dependency
We tested to see whether the responses to any of the

items in the scales directly influenced the response to other
items by examining whether item residual correlations be-
tween pairs of items were more than 0.25 [44].

2.5.5. Stability/differential item functioning
Using analysis of variance, we determined whether

each item in the scales performed the same across sub-
groups (gender, age, and community) within the sample
(P ! 0.05). We also used item characteristic curves and
Chi-square values significant after Bonferroni adjustment
to indicate items with potential differential item func-
tioning [45].

2.5.6. Person separation index
We computed the person separation index for each scale

as an internal consistency statistic [46] that is analogous to
Cronbach’s alpha [39] to measure errors associated with
measurement of participants in the sample and test the
extent to which scale scores in the sample can be separated.
High values are reflective of greater reliability. This was an
important test to the community to ensure that there was a
potential to identify subgroups (e.g., low, medium, high) to
support future achievement of norms for communities using
the ACHWM.
3. Results

3.1. Sample details

Data were available from 402 children across five sites.
After a detailed review of response patterns, we identified
one case with multiple irregularities (e.g., suggesting a
pattern of response that they were not paying attention)
and this case was excluded. Thus, we analyzed a pooled sam-
ple of 401 respondents. In this sample, 50.6% were male.
The mean age of the respondents was 13.4 years (standard
deviation [SD] 5 3.4) with a range of 6.9 to 21.8 years.
Self-reported global health ratings were available for 397
and the distribution of responses was 19% excellent, 25%
very good, 41% good, 12% fair, and 3% poor health. The
data were gathered at schools (60%), a youth center (19%),
community events (12%), and local health centers (9%).
3.2. ACHWM score distributions

In this sample, the mean of the ACHWM summary score
was 73.7 (SD 5 12.9; range: 39.0 to 98.8). Note that these
scores were scaled to a 0e100 range where 100 indicates
optimal wellness. The means for each of the scaled domain
scores were as follows: Spiritual 80.0 (SD 5 14.4; range:
31.7 to 100), Emotional 72.9 (SD 5 15.6; range: 24.4 to
100), Physical 76.1 (SD 5 14.34; range: 34.4 to 100),
and Mental 61.9 (SD 5 14.0; range: 22.2 to 100). Distribu-
tions for the raw scores and the traditional psychometric
scale analysis findings are reported in Table 1.
3.3. Overall Rasch results

The initial analysis of the 62-item set with five response
categories revealed moderate-fit overall fit [47] (raw
c2 5 809, P ! 0.001, degrees of freedom 5 310) as seen
in Table 2 (column 2 under Initial Model), with six items
that showed both graphical and statistical evidence of
misfit: 4, 28, 40, 53, 61, and 62. These were worthy of
further consideration and were carefully monitored
throughout the remaining sections of the analysis.
3.3.1. Thresholds
We observed that 32 of 62 items showed evidence of

disordered thresholds. This was corrected by collapsing
the five response categories into three as follows: responses
1 and 2 (on the low or poor health end of the response
scale) were recoded as 0, responses 3 and 4 were recoded
as 1, and the highest (best) response (5) was recoded as
2. For consistency purposes, we recoded all 62 items in this
way. All subsequent analyses used the collapsed response
categories (0, 1, and 2). This recoding resulted in improved
overall fit to the Rasch model as seen in Table 2 (column 3)
with excellent-fit overall fit [47] (raw c2 5 351, P! 0.054,
degrees of freedom 5 310), with four items showing both
graphical and statistical evidence of misfit: 4, 53, 61, and
62. The model was repeated after removing these two items
and the resulting fit was mildly improved as shown in
Table 2 (column 4).
3.3.2. Structural validity
As shown in Table 3, the items in each domain were

clinically cohesive and covered the latent spectra of each
dimension.



Table 1. Traditional psychometric based on raw scores of the original 62 items (n 5 401 youth)

Property

Physical Emotional Mental Spiritual

(13 items) (24 items) (9 items) (16 items)

Data quality

Missing data (%) !1% !1% !1% !1%

Computable scale scores 400 399 400 399

Scale assumptions

Average item mean scores (range) (based
on 0 to 4 scaling where 4 is best)

3.04 (2.76e3.60) 2.13 (0.46e3.56) 2.50 (1.76e3.50) 3.07 (2.32e3.54)

Item SD: range 0.75e1.25 0.81e1.21 0.86e1.17 0.72e1.23

Targeting (match between items and
respondents)

Raw Mean score (SD) 47.81 (7.19) 68.67 (12.45) 22.25 (4.58) 47.70

Possible score rangea 0e52 0e96 0e36 0e64

Observed score range 15e52 25e96 8e36 18e64

Floor/ceiling effect (%)b 0/2 !1/!1 !1/!1 0/2

Internal Consistency

Cronbach’s alpha 0.82 0.87 0.60 0.87

Interitem correlation: range 0.01e0.25 0.04e0.44 0.01e0.33 0.04e0.37

Readability statistics (FK) 3.2 2.7 1.7 3.2

Abbreviations: FK, Flesch Kincaid.
a Higher scores indicate higher on each domain.
b Floor effect 5 % scoring lowest score; ceiling effect 5 % scoring maximum possible score.
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3.3.3. Targeting
The overall summary score and domain scores all had

excellent targeting with the exception of one gap at the
low end of the mental domain scale between �1.4 and
�2.4. The items collectively covered a range from �4.51
to 6.02 logit, with no gaps along the theoretical continua.
These results are presented in Table 3.
3.3.4. Item fit statistics
Details of the item-fit statistics for each domain are pre-

sented in Table 4 and Figure 1.

3.3.4.1. Spiritual domain. The Spiritual scale was based
on 16 items. These had a good overall distribution and none
were identified as misfitting. However, small gaps in the
Table 2. Summary of Rasch model fit statistics by phase of analysis

Measure of fit
Initial model

(five response categories) thresh

Number of items 62

Item fit residual (SD) 0.00 (0.63)

Person fit residual (SD) 1.07 (0.69)

Total item c2 809.16

c2 P valueb ! 0.001

Person Separation Index 0.93

a Subtest analysis: subtest items excluding items 4, 53, 61, 62 for rea
categories.

b Bonferroni adjusted Chi-square 0.005.
distribution were apparent among the items at the upper
(higher functioning) end of the scale.

3.3.4.2. Emotional domain. The Emotional scale was
based on 24 items. Four had misfit suggesting further re-
view. Items 4 (bullying), 28 (stay home from school), and
40 (ending one’s life) had modest misfit but were retained
because of their conceptual and clinical relevance. Item
62 (importance of long-time friendships) was identified as
misfitting and was removed after confirmation with the
ACHWM team.

3.3.4.3. Physical domain. The Physical scale was based on
13 items. Two items 53 (enough to eat) and 61 (importance
of drinking water) were misfitting. The first was retained
due to its unique location on the continuum and item 61
was removed due to overlap. Item 30 (sports) was more
Overall model adjusted for
olds (three response categories)

Revised overall modela with
two misfitting items removed

62 60

0.01 (0.63) 0.01 (0.64)

1.01 (0.61) 1.03 (0.64)

351.11 340.68

0.054 0.022

0.93 0.93

sons of graphical and statistical misfit and using the three response



Table 3. Summary of Rasch model fit statistics for the refined ACHWM domain scores

Measure of fit

Physical Mental Emotional Spiritual

(n [ 12) (n [ 9) (n [ 22) (n [ 16)

Item fit residual (SD) 0.55 (1.55) �0.02 (0.81) �0.12 (1.64) 0.01 (1.29)

Person fit residual (SD) �0.28 (1.25) 0.11 (0.98) 0.94 (1.07) 1.39 (1.25)

Total item c2 111.67 40.11 127.84 72.13

c2 P valuea ! 0.001b 0.68 0.12 0.72

Person Separation Index 0.78 0.59c 0.85 0.82

a Bonferroni adjusted Chi-square 0.005.
b Item fit improves with the removal of item #53 for a c2 5 56.13 and P 5 0.43.
c Moderate PSI was related to a gap in the conceptual range between �1.4 and �2.4 logit.
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often endorsed positively by boys than girls, but this was
not unexpected and will be monitored. It is the only item
with slightly differential functioning related to gender.

3.3.4.4. Mental domain (cognition). The Mental scale is
based on nine items related to thinking and problem solving
(mental processing). These items generally had a good dis-
tribution and good fit to the model with one gap identified
at the lower end of the continuum (Fig. 1D).

3.3.5. Local dependency
Local dependence was observed between items 33 (self-

harm) and 40 (ending one’s life) which had a Spearman’s
correlation of 0.65 and a local item dependence of 0.37
after accounting for the latent factor. Our a priori standard
set the acceptability at ! 0.25 [25]; however, both were
retained because of their importance to the community.

3.3.6. Stability/differential item functioning
Differential item functioning for gender was apparent on

one item (30, Sports) and was not unexpected. We will
continue to monitor this item.

3.3.7. Person separation index
Scale reliabilitywashigh(personseparation index50.93),

indicating the ACHWM items adequately separated the
participants along the measurement continuum.
4. Discussion

As health systems shift their attention to measuring
patient-centered outcomes, systematically capturing the
needs and priorities of Indigenous children and youth is
critical. The aim of this study was to psychometrically eval-
uate the ACHWM and assess its ability to capture the well-
ness of a sample of Canadian Indigenous youth. The main
finding of this study is the refinement of the ACHWM to be
a 60-item scale with a 3-point response scale. In this
format, the ACHWM scores can be interpreted confidently
as reliable and valid when scored as indicators of the do-
mains. Specifically, the results lend evidence towards sets
of items within the ACHWM that work together both
conceptually and psychometrically to cover the full ranges
of the domains (spiritual, physical, emotional, and mental).
The logit scores allow for meaningful interpretation of the
ACHWM scores and can support communities to map ser-
vices along the spectrum of items capturing the domains
being measured. However, the results do suggest the minor
improvements may be achieved by the removal of items 61
(importance of drinking water) and 62 (importance of long-
time friendships), which would reduce the domains of
physical and emotional health, respectively, by one item
each. Removal of these items has been approved by com-
munity leaders. We have demonstrated that the ACHWM
items are reliable, unidimensional, and meet the criteria
for objective rigorous measurement as outlined by the
Rasch model.

Our results also suggested some ‘‘statistically signifi-
cant’’ anomalies that warrant further monitoring. For
example, local dependence was observed between items
33 (self-harm) and 40 (suicide). Community leaders, chil-
dren, and youth underscored the importance of both ques-
tions in this population. Stakeholders validated the
ordering of the items in the hierarchy, and in this case,
advocated strongly for the items to be included despite sta-
tistical misfit. It was also felt that interventions to support
young people who endorse these items would be different,
which is also supported by the literature [48]. As such, for
conceptual reasons, both of these items have been retained
in the final measure.

It is important to put the ACHWM scores into context.
The best data available for comparison come from the First
Nations Regional Health Survey, which found that 22.8% of
First Nations youth (aged 12 to 17 years) in Ontario reported
their health as ‘‘excellent’’ [49]. In the pooled sample re-
ported here, 18.6% reported their health as ‘‘excellent’’.
Furthermore, among those who were aged 12 to 17 years
(n 5 188) in this same sample, 15.4% reported their health
to be ‘‘excellent’’. This comparison suggests that the provin-
cial results may reflect some sampling bias and reinforces
the need for local data to inform health planning.

Communities, Indigenous service agencies, primary care
professionals, families, educators, and government may be
able to use precise, interpretable measures such as the
ACHWM to engage in dialogue with Indigenous youth and



Table 4. RMT statistical indicators of fit for each domain score of the ACHWM

Scale Item # Description Location SE FitResid Chi2 Prob

Physical

46 Access to clean water �1.122 0.107 0.957 12.782 0.026

50 Being active �0.38 0.098 �2.412 13.714 0.018

8 Energy level �0.327 0.106 �1.644 7.373 0.194

6 Exercise �0.264 0.097 �1.31 4.928 0.425

29 Active outdoors 0.005 0.096 �2.027 11.217 0.047

19 Staying safe 0.021 0.097 1.355 6.125 0.294

12 Access to adult support 0.073 0.087 1.897 6.629 0.250

43 Eating healthy food 0.139 0.111 �1.683 10.378 0.065

5 Healthy choices 0.188 0.12 �0.61 2.812 0.729

30 Sports 0.266 0.083 2.476 10.472 0.063

2 Physically fit 0.419 0.1 �2.003 13.193 0.022

53 Enough to eata 0.98 0.118 5.408 75.024 0,000

Emotional

Missing 62 42 Happiness �1.092 0.103 1.083 8.023 0.155

40 Ending my life �0.975 0.102 �3.047 27.462 ! 0.001

24 Feeling safe at home �0.797 0.121 �0.359 7.497 0.186

1 Laughter and fun �0.776 0.101 0.94 9.978 0.076

49 Happiness �0.596 0.097 �0.833 6.4 0.269

33 Hurt myself �0.443 0.089 �2.002 13.228 0.022

44 Supportive family �0.324 0.092 �0.78 2.551 0.769

45 Hope �0.314 0.138 �0.922 2.576 0.765

52 Feel loved �0.153 0.09 �0.717 5.442 0.364

23 Breaking things �0.113 0.085 �0.036 11.336 0.045

51 Feeling safe in community �0.11 0.09 �1.28 10.802 0.055

28 Skip school �0.095 0.094 3.142 30.841 ! 0.001

48 Not bored 0.231 0.088 �0.775 7.244 0.2031

18 Hurting others 0.279 0.087 1.614 11.262 0.0464

4 Bullied 0.425 0.084 3.962 27.208 ! 0.001

38 Moody 0.448 0.102 �0.511 6.267 0.281

31 Easily upset 0.476 0.082 1.258 6.36 0.272

37 Encouraged 0.728 0.085 �0.893 1.463 0.917

21 Lonely 0.744 0.084 �2.742 19.588 0.002

26 Bounce-back quickly 0.877 0.097 �0.644 5.643 0.342

41 Worried in my body 0.93 0.088 0.721 5.1 0.404

3 Afraid or scared 1.114 0.102 �0.173 1.164 0.948

Mental

20 Proud of my community �1.67 0.10 �1.23 8.36 0.137

55 Learning is important �1.53 0.10 �0.32 7.23 0.204

25 Have alone time �1.38 0.09 1.10 10.95 0.052

39 I get a good night’s sleep �0.18 0.08 �0.78 8.58 0.127

16 Succeeding at school 0.40 0.09 �0.11 4.77 0.444

7 Focusing during school 0.72 0.09 �0.20 3.26 0.660

36 Too much to do 0.73 0.10 0.41 8.81 0.117

9 Forget things 1.23 0.10 �0.30 6.56 0.256

47 I miss doing things that used to be fun 1.67 0.10 1.23 5.49 0.359

(Continued )
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Table 4. Continued

Scale Item # Description Location SE FitResid Chi2 Prob

Spiritual

22 Grateful for what I have �1.194 0.112 �0.917 7.385 0.194

14 Respecting others �0.844 0.109 2.409 10.351 0.066

59 Importance of traditional medicine �0.694 0.105 0.057 6.782 0.237

13 Seeing the beauty in nature �0.689 0.104 1.972 10.097 0.073

57 Importance of language �0.666 0.104 �0.179 2.483 0.779

58 Importance of culture �0.497 0.103 �0.727 7.959 0.159

54 Hope for the future �0.494 0.149 0.663 2.222 0.818

34 Good support person �0.285 0.095 1.244 9.383 0.095

56 Time with elders �0.114 0.104 �1.269 7.242 0.203

11 Time with family 0.069 0.094 0.691 0.683 0.984

60 Importance of a higher power 0.433 0.088 �0.024 2.049 0.842

27 Choosing a good path 0.490 0.102 0.488 5.190 0.393

32 Connection to land 0.710 0.093 �2.941 14.849 0.011

35 Learning native language 1.018 0.089 �0.389 4.803 0.440

10 Time with elders 1.162 0.088 �0.075 5.541 0.353

15 Connecting with a higher power 1.594 0.088 �0.974 16.751 0.005

Bold 5 Fit residuals that exist outside of the �2.5 and þ2.5 expected range.
a When removing item #53 from the model, fit improves. The item was chosen to stay because of its conceptual importance and clinical

relevance.
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measure the effectiveness of interventions/programs over
time. We anticipate that rigorous and meaningful assessment
of the health and wellbeing of this population may help: (1)
identify early warning signs of illness, (2) prioritize the need
for integrated youth-centered services, (3) create a road map
for the types of responsive and sustainable services that are
needed to optimize the health and wellness of Indigenous
youth, and (4) act as a culturally appropriate means for stake-
holders to communicate. As well, given the rigour and inter-
pretability of the findings, policy makers may also use the
ACHWM to systematically evaluate youth-oriented Indige-
nous health services across Canada.

During the development of this article, we identified one
publication in which RMT methods were applied a Native
American sample to refine a quality of life tool related to
vision in the United States [50] and one publication related
to numeracy testing of aboriginal and nonaboriginal chil-
dren in Australia [51]. These studies had sample sizes of
181 and 290 children, respectively, and support the utility
of this approach in Indigenous populations. This article ex-
tends that work to Indigenous children in Canada with a
focus on ‘‘wholistic’’ health and wellness.
4.1. Limitations

The intended context of use for the ACHWM is commu-
nities where Indigenous youth reside. For exploratory pur-
poses, we began our conceptual and measurement testing
with young adults in one geographical location, Ontario.
Our preliminary results show that the ACHWM targets this
samplewell, but we recognize that this samplemay not gener-
alize to other Indigenous young people in Canada. Future
testing with other samples is needed to understand the extent
to which the ACHWM items are fit for purpose and measure
what they purport to measure in diverse contexts.
5. Conclusion

It is time to listen to the voices of Indigenous children: a
point made in several recent reports including the Feathers
of Hope [52]. The perspectives of youth (patients) have
been engrained in the ACHWM’s development from incep-
tion. This study not only provides evidence to further sup-
port the ACHWM as a reliable and valid tool to measure
health and wellness but also suggests how communities
can work together to improve outcomes for Indigenous
youth. Opportunity exists to build capacity for stakeholders
to use the ACHWM to align services with the needs of
Indigenous youth and provide the impetus to fund and sup-
port the relevant services where and when youth need it.
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from low to high.
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inform programmingwithin their communities. These leaders
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enhance the wellbeing of many more Indigenous children,
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