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Abstract

Background: There are emerging opportunities to improve the health of Aboriginal children and youth. The
Aboriginal Children’s Health and Well-being Measure (ACHWM) was developed to enable Aboriginal communities
to obtain group-level data from the perspectives of their children 8 to 18 years of age. The survey was developed
in collaboration with children, based on the Medicine Wheel framework. The purpose of this study was to ensure
that children and youth interpreted the ACHWM questions consistently and accurately and to establish the face
validity of the survey.

Methods: Children and parents/caregivers from the Wikwemikong Unceded Indian Reserve (Canada) participated
in a detailed interview process as they completed the ACHWM, in 2012. Each participant worked through their
thought process verbally, to enable the interviewer to identify questions that were misinterpreted or inconsistently
interpreted. Questions were revised based on feedback from the participants, and reviewed with new participants
until a stable version was established. The resulting version was reviewed by health care providers and community
members to further ensure cultural relevance and face validity within the community.

Results: A total of 18 interviews, with 9 children and 9 caregivers, were required to achieve a stable version of
the survey. The children ranged in age from 8 to 18 years. Revisions were required for 19 questions. Most of these
revisions were minor linguistic changes. In addition, 6 questions were deleted due to consistent problems and
4 questions were created to address gaps identified during the process. Community members confirmed the
appropriateness of the measure for their community and communicated their pride in their youth’s role in the
development of this survey.

Conclusions: The result was a 58-question version of the ACHWM that was consistently interpreted and culturally
appropriate, and had face validity confirmed by experts from the community, children and their parents/caregivers.
The ACHWM is ready to be assessed for relevance to other Aboriginal communities.
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Background
Aboriginal children and youth are the fastest growing
demographic group in Canada. Most of the data related
to the health outcomes of Canadian Aboriginal children1

and youth is aggregated at the national level. When data
is examined at the national level significant health in-
equalities are evident [1–4], despite living in a country
that has good health outcomes. Regrettably, Canada’s

Aboriginal children face challenges related to the social
determinants of health, with higher rates of poverty and
lower educational attainment than their age-matched
peers in Canada. Aboriginal communities experience higher
infant mortality rates, lower rates of immunization, and
ever increasing rates of obesity, diabetes and other chronic
diseases [5]. How these inequities are expressed at a com-
munity level is not clearly understood [6]. This is particu-
larly important since many Aboriginal communities in
Canada (particularly First Nations) have begun to control
their own health services. These communities also have
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access to resources and programs to treat illness and pro-
mote health. As Aboriginal communities regain control of
their health services and programs, they require evaluation
tools to inform decision-making.
It is critical that community level data on current

health status be obtained. This may be achieved using
surveys, provided that they are appropriate for the local
culture and context. The resulting data will enable
health services directors to identify local needs, tailor
programming to meet these needs and to assess the
impact of programs and services. Mainstream surveys
are not appropriate in the context of Aboriginal commu-
nities [3, 7]. Culturally appropriate measures of health,
from the perspective of Aboriginal children, are nearly
non-existent within Canada and indeed throughout the
world [5].
The Aboriginal Children’s Health and Well-being

Measure (ACHWM) was developed to address this gap
and assess health outcomes from the perspectives of
Aboriginal children [8], and to enable children to
contribute to health assessment at the community level.
The ACHWM was developed as a collaborative research
initiative between one Aboriginal community in Canada
(the Wikwemikong Unceded Indian Reserve) and an
academic institution (Laurentian University), with the
intent of being relevant to other communities [8].
Wikwemikong is an Aboriginal community of approxi-
mately 7,945 First Nations people, about 40 % of whom live
on their traditional lands (www.aandc-aadnc.gc.ca), on
Manitoulin Island in northern Ontario, Canada.
The Medicine Wheel [9–12] was identified by the

project’s Advisory Committee as the framework for
the survey’s development [8], and to ensure that the
questions reflect the four quadrants of health: spirit-
ual, emotional, physical and mental. The Advisory
Committee was comprised of health leaders in the
community, teachers, a local Elder and an academic
researcher who was not part of the research team.
The content of the survey was developed through a

series of 6 full-day focus groups with children from
Wikwemikong, between August and October of 2011
[8]. A total of 38 children were actively engaged in
these focus groups via photo-voice activities in which
they took pictures that represented each of the
quadrants of health. The children spent the afternoon
sharing their stories of how the photos represented
health. These photos were labeled with key words by
the children and placed on a large Medicine Wheel to
indicate what quadrant of health they represented. The
key words were adapted into questions by the
Advisory committee. The final survey was reviewed by
a sub-group of 15 children, who were also asked to
place the items in quadrants again, to confirm the
domain structure. The survey development process

also included extensive consultation with community
members, Elders and health care workers.
Throughout this process the voices of children and the

conceptualization of the Medicine Wheel remained
dominant [8]. The final product, the ACHWM, is a self-
report survey for children between the ages of 8 and
18 years, that produces quadrant scores and an overall
score. The validity of child-self-report has been well
established in mainstream populations [13–16].
Child self-report is important to enable children’s voices

to contribute to local health assessment and evaluation.
Child-self-report is also important to the feasibility of gath-
ering community level data. Thus it is critical to ensure that
individual children are able to understand the questions
without adult support.
The purpose of this study was to assess children’s un-

derstandings of the ACHWM questions and revise as
necessary to ensure a clear and consistent interpretation.

Methods
This study was part of an ongoing program of collabora-
tive research, in the Wikwemikong community. Details
on the characteristics of this community have been pre-
viously published [17]. This study adhered to principles
of community-based participatory research [18–20]. The
study was approved by the Laurentian University Re-
search Ethics Board and the Manitoulin Anishinabek Re-
search Review Committee. Written informed consent
and assent were obtained for all participants.
The study design included community consultations and

detailed individual interviews with children and parents (or
caregivers) using a process of cognitive interviewing or
debriefing [21, 22]. The cognitive interviewing process has
been described in the literature as a valuable method to as-
sess the understandings of children when completing self-
report surveys [22]. It was the primary method used in this
study, and is described in more detail below. All interviews
were completed in the summer of 2012.

Community consultations
Community guidance was sought repeatedly throughout
the process via an Advisory Committee, comprised of
community members and healthcare professionals.
These members were vital in the development of the
survey, and their continued involvement contributed to
the cultural relevance of the ACHWM. In addition, we
hosted several open community consultation sessions.
These sessions enabled community members to provide
general feedback, as well as specific suggestions to im-
prove the wording for particular questions.

Interviews
The purpose of the interviews was to assess whether
each of the questions in the ACHWM was consistently
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and accurately understood, and relevant to the construct
that it was intended to measure. Children were recruited
from within the Wikwemikong community by a member
of the local healthcare team. This was a sample of con-
venience; however efforts were made to include both
girls and boys across the full range of 8 to 18 years. A
parent or caregiver for each child was also asked to
participate. Both children and parents were required to
provide written informed consent. Those with known
cognitive impairments, that may have compromised their
ability to self-report, were not recruited.
Aboriginal children were invited to participate in a

1-hour cognitive interview with a member of the research
team. These interview methods were based on those
described by Jobe in 2003 [21], and subsequently applied by
other groups [23, 22]. These methods have been success-
fully applied by members of this group (TAB and NLY) in
several cross-cultural studies [24, 25, 22]. A one-day train-
ing session was held with all research team members and 3
pilot interviews were conducted to ensure a consistent
approach to interviewing, data management and analysis.
At the beginning of the interview, participating chil-

dren and parents/caregivers were asked to complete a
global health rating in which they evaluated their general
health as: excellent, very good, good, fair, or poor. This
provided a comparison for the results obtained from the
survey. After reviewing the results from the first day of
interviews, the Pediatric Quality of Life Inventory
(PedsQL) [26] was added to the process to provide a sec-
ond reference score for comparison.
During the interview, each child was probed by the

interviewer to “think out loud” and verbalize their
thought process related to each question and response
as they completed the ACHWM. The children were
also asked to give examples to support their answers.
This enabled the researchers to assess their compre-
hension and interpretation of each question. A second
member of the team attended the interview and took
notes regarding any issues that the participant identi-
fied during the interview process.
In addition, we sought to ensure that the parents under-

stood the questions. However, we established a priori that
if there were discrepant recommendations from the child
and parent interviews, the children’s needs would be priori-
tized. One parent or caregiver of each child also completed
an individual interview following a similar format. Each
parent (or caregiver) interview was done concurrently with
their child’s interview, but in a separate room. These paired
interviews were scheduled over 3 days and were held at the
Health Centre in Wikwemikong.

Coding
During the interview process there were 3 criteria that
were used to identify questions for further examination

or revision: (1) when a participant struggled to read
words out loud; (2) when a participant did not under-
stand words or concepts; or (3) when a participant did
not understand the response options. Specific codes
were used to identify these observations and were
marked on the interviewer’s copy of the survey using a
coding system. When a potential problem was identified,
the participant was asked to provide suggestions on how
to revise and improve the question.
After the interview was complete, these codes were

entered into the debriefing database. The database was
reviewed in detail after each series of two or three pairs
of interviews and revisions were made when a consistent
problem was identified by several participants.
Each time a question was revised through this process,

a new survey was prepared for subsequent interviews to
determine the acceptability of the revisions. All revisions
were recorded in the notes section of the database to en-
sure that every aspect as to why a question was revised
was clearly identified. Subsequent revisions were made
until a well-understood and stable version of the survey
was achieved.

Preferred format
Participants were also asked to evaluate various formats
of the survey to determine the preferred order and lay-
out of the questions. Three different formats were
shown, all of which had slight differences in response set
placement, order of questions (organized by quadrant or
randomly mixed) and page layout.

Consensus meetings
At the end of the interviews, a final research team meet-
ing was held to review all of the results. This meeting
ensured that all suggested revisions had been documented
and addressed appropriately. Question scoring was also
reviewed during this time. In addition, Aboriginal experts
in the fields of education, mental health, children’s health
and community development were invited to review the re-
sults. These experts were from the local community and
were invited to participate by the Wikwemikong Commu-
nity Researcher. They ensured key cultural values were
retained through the revision process and that the survey
remained appropriate from a clinical perspective.

Results & discussion
Nine pairs of participants (child and parent/caregiver)
were interviewed. The children ranged in age from 8.3
to 17.1 years of age with a mean of 12.0 and a standard
deviation of 3.2 years. There were 5 girls and 4 boys
interviewed. All participants provided written consent
and assent. The parents/caregivers included: 6 mothers,
1 father, 1 aunt and 1 grandmother. Most interviews
were slightly less than one hour in duration and
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included rich discussions of the interpretation of all
questions. Data from these cognitive debriefing inter-
views was continuously monitored and reviewed by the
research team. Observations were discussed in a re-
search team meeting when consistent problems were
evident in the database. This occurred after the 3rd, 4th,
5th, 7th and 9th pairs of interviews.

What did we learn about the survey’s content?
During cognitive debriefing interviews with 18 partici-
pants, 25 questions were identified as being potentially
problematic. Revisions had been suggested by many of
the participants and were made to 19 questions to im-
prove the interpretation. There were no suggested revi-
sions for 6 questions and these questions were deleted.
Most of these revisions (10 of 19 revisions and 5 of 6
deletions) were apparent early in the process, after the
3rd child and caregiver pair had been completed. Most
(13) of the revisions and all of the deletions were made
as a result of feedback from both children and parents/
caregivers, with a few revisions (5) made based on child
feedback alone and one revision made due to parent
feedback alone. Table 1 shows examples of the types of
revisions that were required to achieve a stable and con-
sistently understood version of the ACHWM.
After the first day of interviews, it was apparent that

the scores being generated by the survey were lower
than what was initially expected. It was discovered that
the children who were not overly connected with their
culture, scored poorly on the spirituality quadrant, but
were otherwise very healthy. The global health rating
and the PedsQL scores for these children were good to
excellent and prompted the addition of 2 questions
within the spirituality quadrant: “I show respect to the
people around me…” and “I have time to be with my
family…”. These 2 questions were selected by experts
based on suggestions from the ACHWM development

research [8], and were added to augment the spirituality
section and reflect the importance of core values as part
of spirituality.

What did we learn about the survey’s format?
The participants provided feedback after they completed
the survey and both children and parents/caregivers re-
ported that they liked the survey. The questions were
deemed to be appropriate based on culture, represented
all four quadrants of the Medicine Wheel, and were con-
sistently understood across the intended age range. The
format of the ACHWM that was favoured by children
was organized by quadrant (spiritual, emotional, physical
and mental) and had the response set at the top of each
page. Upon careful review, the team recognized that the
emotional questions were predominantly negative and
thus the children’s preferred format resulted in a large
group of negative questions together. The research team,
in conjunction with the local Mental Health team in
Wikwemikong decided that this was undesirable, and
elected to mix the questions. However, because most of
the questions shared the same response set, we were
able to honour the children’s request to put the response
set at the top of each page.

Consensus meetings
At the end of the interviews we sought input from our
Advisory Committee, local health experts and interested
community members. It was at this point that the
experts recommended that we add 2 new questions to
address perceived gaps: “I feel safe in my community…”
and “I feel loved by other people around me…”. These ad-
ditions were accepted by the research team and brought
the final complement of the ACHWM to 58 multiple
choice questions.
As a final step, the research team reviewed all of the

results. All of the issues raised had been addressed, and

Table 1 Examples of ACHWM Queston Revisions

ACHWM question Problem experienced Question revision

I feel physically fit… Word Problem I feel physically fit (I feel that my body is in good shape)…

My Anishinaabe (Aboriginal) language is… Word Problem/ Response Set
Change

My Native language is…

Knowing a lot about my history and culture is… Word Problem Knowing about my culture (like the stories of my ancestors)
is…

I drink water to keep me healthy… Concept Issue/ Response Set
Change

Drinking water to keep me healthy is…

I play outside with friends (free play)… Concept Issue I am active outdoors…

I feel like giving up - no point in trying… Concept Issue deleted

I walk the path of mno-bimaadziwin (the good
life)…

Concept Issue deleted

I have a long-term friendship… Lack of variability in responses. deleted

I have access to clean drinking water… Concept Issue I can get clean drinking water…
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we were confident that a stable and well-understood ver-
sion of the ACHWM had been achieved. Thus, we do
not expect detailed interviews to be necessary when
implementing the survey in communities with similar
cultural heritage. However, we do recommend this as a
method to assess cultural relevance in new communities
that have significantly different cultural backgrounds
(i.e., for Canadian Métis or Inuit children).

Automating the survey process
As we prepared to implement the measure on an an-
nual basis, the requirement for manual data entry of
survey responses was identified as a challenge to the
long-term feasibility of using the survey in Aborigi-
nal communities. The intent of the ACHWM had
always been to enable communities to implement
the survey and obtain their own data in a feasible
and sustainable manner. This was the focus of sig-
nificant discussion, as were concerns regarding a
mechanism to support low literacy. The team agreed
that the use of computer technology would provide
a mechanism to address feasibility, sustainability and
make the process more fun and engaging for children. A
tablet application, that works off-line yet communicates
with a central server, was developed to implement the
ACHWM.

Aid to early intervention
Local Aboriginal experts in the fields of education, men-
tal health, children’s health and community development
provided critical input and were responsible for an en-
tirely unexpected outcome. The Wikwemikong Mental
Health Team identified 17 questions that they believed
were important to monitor closely to ensure that chil-
dren who required further evaluation based on their re-
sponses (e.g., children who report always being upset or
angry) received appropriate and timely follow-up. Based
on this feedback, the research team developed a rapid
screening mechanism. This aspect of the survey is
intended to be an aid to early intervention and is not
intended to be precise enough to enable diagnosis. Local
mental health workers agreed to conduct brief assess-
ments to determine if a child requires health care sup-
port. These workers provide an essential service that
has been integrated into our implementation process
to ensure appropriate and timely follow-up within
their home community. None of the children who
participated in the interviews were identified as need-
ing further assessment. The use of technology to ad-
minister the ACHWM also provides a mechanism to
quickly screen for key responses on these screening
questions using an algorithm developed in consult-
ation with the Mental Health Team.

Limitations
We recognize that this study was limited to one commu-
nity and focused on a small group of children and par-
ents. However, this community is large and diverse, as
an alliance of Odawa, Ojibway and Pottawatomi nations
[17]. Thus, we believe that these participants represented
good diversity in terms of age and gender and the results
from the second half of the sample confirmed the ro-
bustness of the results. It has led to a more detailed un-
derstanding of children’s interpretations than is included
in typical survey development processes and recommend
it be considered by those who are concerned about the
relevance of a new measure in a different context.

Summary of key findings
Overall, 89 % children identified at least one problem.
The results from parents/caregivers were similar. In
total: 19 questions were revised, 6 questions were de-
leted due to consistent problems that could not be re-
solved, and 4 questions were added for a final total of 58
multiple-choice questions. At the completion of the it-
erative interview and revision process, all problems had
been resolved and all questions were consistently under-
stood. When the 58 questions are divided by quadrant
of the Medicine Wheel the breakdown is as follows: 15
spiritual, 22 emotional, 12 physical and 9 mental. The 17
screening questions are embedded within the survey.

Conclusions
The detailed cognitive debriefing process [21, 22] eluci-
dated problems and solutions to ensure the questions
were consistently understood. The age group that partic-
ipated in the interview process (8 to 18 years) allowed
for a wide range of perspectives and opinions regarding
the modifications necessary for the survey to be consist-
ently interpreted. The interviewing process provided an
opportunity to identify and correct wording choices and
thus improved the clarity of the concepts and the face
validity of the ACHWM. The extensive engagement with
children was an essential component of the process.
The detailed consensus meeting and expert consult-

ation processes also allowed for new information and
concepts to be brought forward, which may have been
overlooked without this step. This led to the addition of
2 new questions being incorporated into the ACHWM
based on differing levels of spirituality and connection to
culture. These questions added more diversity to the
survey, potentially enhancing its applicability to the
broader Aboriginal context, including communities on
and off-reserve.
The identification of a screening component was an

unexpected outcome, but underscores the value of clin-
ical consultation during this rigorous process. The local
mental health team will continue to be involved in all
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future survey implementation events to provide individ-
ual assessment and referrals for children who have low
scores on those questions. We are grateful for their
ongoing support, which it is essential part of the process
and critical to respecting the voices of the children. We
intend to continue to monitor the number and appropri-
ateness of referrals and make adjustments to optimise
sensitivity and specificity.
In addition to these important results, we have also

developed an android application that enhances the
survey’s appeal to children while eliminating the need
for data entry. The data can be quickly uploaded to a
secure REDCap server [27] to enhance privacy, while
ensuring access to the collaborative research team. The
tablet is capable of reading to children who have low
literacy levels, and is able to screen for low scores as
requested by the Mental Health team. These innovations
are the key to sustainability and feasibility over the
longer term. The testing of construct validity of the
58-question tablet-based ACHWM has also been com-
pleted and results will be forthcoming shortly.
The results presented here establish a stable version of

the ACHWM with strong face validity. However, we
recognize that there is significant diversity across
Aboriginal communities, and therefore recommend
that communities interested in implementing the
ACHWM, consider utilizing the cognitive debriefing
process to ensure the survey is appropriate for their
community. We believe that the ACHWM will be a
relevant survey to support health related decision-
making at the community level.

Endnotes
1The terms child and children are used in this paper

to refer to children and youth between 8 and 18 years of
age.

Abbreviation
ACHWM: Aboriginal Children’s Health and Well-being Measure.
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