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Abstract
Intervention In 2014–2015, more than 400 public housing units were constructed in Nunavut and Nunavik, two of the four Inuit
regions in Canada. This provided the opportunity to assess the impact of improved housing conditions from a population health
perspective in 12 Inuit communities where housing needs were the most severe. The aim of the research is to examine the
associations between changes in housing conditions and changes in psychological distress pre-post rehousing.
Methods A pre-post uncontrolled study was conducted in collaboration with Nunavut- and Nunavik-based organizations.
Applicants at the top of public housing waitlists were recruited by local housing officers; participants completed questionnaires
1–6 months before rehousing, and 15–18 months after. Change in psychological distress was measured with the Kessler 6-item
scale. Changes in three housing measures were examined: number of adults per household, number of children per household,
and sense of home score. For each housing measure, a categorical variable stratified participants into three categories. The
reference category included participants reporting significant change in the concerned housing measure; the two other categories
included participants reporting little or no change. Associations were tested with linear multilevel regression models for change.
Results A total of 102 Inuit adults completed the study. A reduction in the number of adults per household (living with 2 adults or
less after rehousing) and an increase in sense of home were associated with significant decline in psychological distress pre-post
rehousing (p < 0.001).
Conclusion Increased investments leading to such improvements in housing circumstances are promising ways to promote
mental health in Inuit regions.

Résumé
Intervention En 2014-2015, plus de 400 logements sociaux ont été construits au Nunavut et au Nunavik, deux des quatre régions
inuites du Canada, permettant ainsi d’évaluer l’impact de l’amélioration des conditions de logement sur la santé. Cette étude vise
à examiner les associations entre les changements dans les conditions de logement et les changements dans la détresse
psychologique avant et après le déménagement, dans 12 communautés inuites où les besoins en logement étaient les plus criants.
Méthodes Une étude pré-post non contrôlée a été menée en collaboration avec des organisations du Nunavut et du Nunavik. Les
participants figurant en tête des listes d’attente pour le logement social ont rempli les questionnaires de recherche 1-6 mois avant
le déménagement et 15-18mois après. Les changements de la détresse psychologique ont été mesurés à l’aide de l’échelle Kessler
6-item. Les changements des trois conditions de logement suivantes ont été examinés : le nombre d’adultes par ménage, le
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nombre d’enfants par ménage et le sentiment d’avoir un chez-soi. Pour chaque condition de logement, une variable catégorielle a
été créée pour stratifier les participants ayant rapporté des changements (référence) et les participants n’ayant rapporté que peu ou
pas de changement. Les associations ont été testées avec des modèles de régression linéaire multiniveaux.
Résultats Un total de 102 adultes Inuit ont complété l’étude. Une réduction du nombre d’adultes par ménage (vivre avec 2 adultes
ou moins après le déménagement) et une augmentation du sentiment d’avoir un chez-soi étaient associées à une baisse signif-
icative de la détresse psychologique (p < 0,001).
Conclusion Des investissements accrus menant à de telles améliorations des conditions de logement représentent une avenue
prometteuse pour promouvoir la santé mentale dans les régions inuites.
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Introduction

Housing is a key social determinant of health (NCCIH, 2017).
In Inuit regions— collectively known as Inuit Nunangat (Fig.
1, map)— the progressive decline in federal funding transfers
under social housing agreements since 1993, coupled with the
economic hardship in the Canadian Arctic, have left regional
housing authorities with insufficient capital to cover the costs
of housing construction, operation, and maintenance
(Standing Senate Committee on Aboriginal Peoples, 2017).
This situation has created a sizeable housing backlog across
all Inuit regions, but most importantly in Nunavut and

Nunavik (ITK, 2019; 26). The severe housing shortage has,
in turn, led to elevated levels of overcrowding and hidden
homelessness (Minich et al., 2011), which have had detrimen-
tal consequences on Inuit mental health and well-being.
Indeed, analyses from the 2012 Aboriginal Peoples Survey
(APS) demonstrate that poor housing quality and household
crowding are associated with higher psychological distress
among Inuit (Anderson, 2015) and with suicidal behaviours
(ideations and attempts) among Indigenous peoples (including
the Inuit) (Hajizadeh et al., 2019). To date, research on Inuit
health has largely been disease-oriented and there is a need for
studies examining health-promoting interventions that address

Fig. 1 Map of Inuit Nunangat.
Source: https://www.itk.ca/inuit-
nunangat-map/

242 Canadian Journal of Public Health (2023) 114:241–253

https://www.itk.ca/inuit-nunangat-map/
https://www.itk.ca/inuit-nunangat-map/


priorities determined by the Inuit (Hayward et al., 2020). The
Inuit Nunangat Housing Strategy stresses the importance of
assessing the effectiveness of recent investments in housing
and to examine whether they lead to better social and health
outcomes for the Inuit (ITK, 2019; 14-17). In 2014–2015,
more than 400 public housing units were constructed in Inuit
communities in which housing needs were the most severe.
This study explores the associations between changes in hous-
ing conditions and changes in psychological distress among
Inuit adults who had moved to a new or preexisting public
housing unit.

The urgency of increased federal investments to reduce
housing disparities in Canada has been advocated by Inuit
representatives under social and health equity arguments
(ITK, 2019; Qaqqaq, 2021). Such disparities are exemplified
by recent data on housing suitability, a measure of crowding
referring to whether the dwelling has enough bedrooms for the
size and composition of the household (Statistics Canada,
2017a). In 2016, 56% and 52% of the population in
Nunavut and Nunavik, respectively, lived in housing consid-
ered not suitable, as compared to 8.5% for non-Indigenous
Canadians (Statistics Canada, 2017a). Across Inuit home-
lands, household crowding has been associated with depres-
sive symptoms (Riva et al., 2014a) and with elevated chronic
stress (Riva et al., 2014b), especially for Inuit women.
However, the detrimental role of crowding on health and
health behaviours is not as straightforward as these studies
imply. In Riva et al. (2014a), higher levels of crowding were
associated with lower odds of binge drinking. This counterin-
tuitive association was explained by household composition:
the odds of reporting binge drinking were lower in households
with children (who contribute significantly to overcrowding
given their demographic weight in Inuit regions), compared to
adult-only households (Riva et al., 2014a). Because of ongo-
ing debates on the measure of overcrowding in Indigenous
populations, for example regarding whether ‘one person per
room’ is a culturally appropriate measure (Lauster & Tester,
2010), studies often additionally explore the effect of house-
hold size (total number of occupants) and household compo-
sition variables (number of adults and children), which have
both been linked to self-rated health and mental health
(Hansen et al., 2020).

To our knowledge, the link between housing conditions
and mental health among Inuit has never been assessed
through housing intervention research, and therefore relies
almost entirely on cross-sectional associations, with few ex-
ceptions (Hansen et al., 2020; Pepin et al., 2018). Cross-
sectional associations provide limited evidence on the possi-
ble effects of housing improvements on mental health (Pierse
et al., 2016).

Another shortcoming raised in housing and mental health
literature is the scarcity of studies examining psychosocial
processes mediating the associations between housing and

health, which can help explain why housing improvements
lead, or do not lead, to mental health benefits (Thomson &
Thomas, 2015). ‘Sense of home’ conceptually encompasses
these psychosocial processes, sometimes referred to as ‘psy-
chosocial benefits from the home’ (Kearns et al., 2011) or
‘psychosocial factors’ (Perreault et al., 2020), defined as social
mechanisms inherent to the home environment that positively
influence the psychological state of mind of individuals.
Increased usable space, improved domestic relationships, or
increased opportunities for privacy, studying, and leisure in
the home, are examples of psychosocial factors described as
having beneficial impact on well-being (Thomson & Thomas,
2015). However, intervention research exploring the impact of
improved psychosocial factors, or sense of home, on mental
health and well-being has been conducted exclusively in non-
Indigenous settings (e.g., Kearns et al., 2011; Padgett, 2007;
Rolfe et al., 2020).

Population health intervention research in the
Canadian Arctic

The large-scale construction of new public housing units in
selected Inuit communities in Nunavut and Nunavik allowed
many families to move into these new units, and therefore,
presented the opportunity to assess the benefits of changes
in housing conditions from a population health intervention
perspective. The present study is part of the project Housing,
health and well-being in Nunavik and Nunavut, for which pre-
post changes in housing conditions and health outcomes were
previously examined. After rehousing, a significant reduction
in household size was observed, along with improvement in
sense of home (Riva et al., 2020b), and decline in psycholog-
ical distress (Riva et al., 2020a). In addition to the health
benefits of moving into new housing, the extent to which
improvements in housing conditions explain improvements
in psychological distress remains to be established.

Objective

The aim of this article is to assess whether changes in number
of adults per household, number of children per household,
and sense of home are associated with changes in psycholog-
ical distress pre-post rehousing.

Methods

A detailed account of methods used in the project was pub-
lished elsewhere (Perreault et al., 2020; Riva et al., 2020b) and
is summarized here.
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Inuit regions where the project was conducted:
Nunavut and Nunavik

In 2016, nearly 42,000 (65%) of the 65,000 Inuit in Canada
lived in Nunavut and Nunavik, the most populous regions of
Inuit Nunangat (ITK, 2018), counting 39 remote and isolated
communities with populations ranging from 129 to 7740 in-
habitants (Levesque & Duhaime, 2019; Nunavut Bureau of
Statistics, 2021). None of the communities have road access;
they can only be reached by air year-round, or seasonally by
water or ice roads. In both regions, the housing market is
highly subsidized withmore than 80% of the population living
in public housing, compared to 13% for Canada as a whole
(Statistics Canada, 2017b).

Intervention, recruitment of participants, and sample
size

The intervention onwhich the study is based is the ‘rehousing’
of adult tenants to a newly constructed unit or to a preexisting
unit that became available in their community. No differences
were observed in terms of major or minor repairs needed be-
tween the newly constructed and preexisting units after
rehousing (Riva et al., 2020b; supplemental material). The
study took place in 12 selected Inuit communities in
Nunavut and Nunavik. Construction included a mix of one-,
two-, and four-bedroom housing units in multiplexes accom-
modating adult(s) and family households. Within communi-
ties, units were allocated to applicants most in need, where
need is assessed on a point-based system, according to criteria
such as low income, number of dependent children, living in
overcrowded dwellings, or social problems at home (KMHB,
2014; NHC, 2015). Applicants ranked at the top of the waitlist
for social housing, i.e., those who were most likely to move,
were recruited by local housing officers. All adults aged ≥ 18
years living with the applicants, and who would be moving
with them, were invited to participate. Of the 289 participants
recruited, 186 did move to a new unit, and 169 were eligible at
follow-up (still living in the community and in the same public
housing unit). Of these, 102 participants (87 households) com-
pleted the study. Among the participants lost at follow-up (n =
67), 20 participants were not reachable, 28 refused to partici-
pate, and 19 were lost for other reasons (the flow chart and
losses at follow-up are detailed in Riva et al., 2020b). No
differences in age, sex, income, and psychological distress
scores were observed at baseline between participants who
were and were not rehoused, or between rehoused participants
who did and did not complete the study (Riva et al., 2020a).

Notwithstanding that all participants received the interven-
tion (rehousing), variation occurred in the magnitude of hous-
ing changes pre-post rehousing: some participants experi-
enced improvements of their housing circumstances, while
others did not. Variation was also observed in psychological

distress pre-post rehousing, hence providing the necessary
conditions for testing longitudinal associations between
changes in housing measures and changes in psychological
distress.

Study design and data collection

This study used a pre-post uncontrolled design. Baseline data
were collected 1 to 6 months before rehousing (2014–2015),
and follow-up data were collected 15 to 18 months after
rehousing (2016–2017). Questionnaires were administered
face to face before and after rehousing. They were adminis-
tered in English by a research assistant or in Inuktut by an
interpreter. Information on housing conditions, sense of home,
and health outcomes were collected, as well as socioeconomic
characteristics. Questionnaires were pilot tested with Inuit liv-
ing in Nunavik, Nunavut, and Quebec City; adaptations were
then made according to participants’ or interpreters’
comments.

Ethical implications

This project was developed in collaboration with organiza-
tions responsible for housing, public health, and advancing
Inuit rights and interests (see Acknowledgements section) in
Nunavut and Nunavik. It was reviewed and supported by the
Nunavik Nutrition and Health Committee (NNHC), the
Nunavut Research Institute, and the mayors of all communi-
ties involved. It received ethical approval from the Comité
d’éthique de la recherche du CHU de Québec – Université
Laval, and from McGill University’s Institutional Review
Board. At recruitment, potential participants were contacted
by local housing managers and were informed that their par-
ticipation in the project (or refusal to participate) would not
affect their rank on the waitlist, their current housing situation,
or whether they would get to move. All participants provided
informed written consent. Partner organizations contributed to
developing the objectives and the design of the study. A pre-
vious version of the manuscript was shared with regional part-
ners for their critical review and approval, and to ensure that
findings were made available to Nunavik and Nunavut first.
Three virtual meetings were organized to present and discuss
the main findings with partner organizations, other organiza-
tions in Nunavut and Nunavik, and community members. All
comments and suggestions received were integrated in the
present manuscript which was again shared with partner orga-
nizations, who approved the final version and its submission
to the journal.

Psychological distress measure

The main outcome is change in psychological distress pre-
post rehousing, measured as a continuous score, based on
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the Kessler-6 scale (K6) (Kessler et al., 2002). The K6 is an
appropriate screening and severity measure for symptoms of
anxiety and depression (Cairney et al., 2007), and has been
validated among Inuit in the 2012 Aboriginal People Survey
in Canada (Statistics Canada, 2015). It consists of six ques-
tions that require participants to indicate how often, in the last
month, they felt: (1) nervous, (2) hopeless, (3) restless or fidg-
ety, (4) so depressed that nothing could cheer them up, (5) that
everything was an effort, and (6) worthless. Participants re-
ported frequency on a 5-point Likert scale (0 = none of the
time; 4 = all of the time). The overall score ranges from 0 to
24, with higher scores reflecting higher psychological distress.
The mean K6 score for Inuit diagnosed with mood disorders
(such as depression) in the 2012 APS was 8.9 points, versus
2.9 points for Inuit who were not (Statistics Canada, 2015).

Housing measures

Three housing measures were examined: number of adults per
household, number of children per household, and sense of
home. For each housing measure, participants were classified
in one of three nominal categories. The reference category
included participants who reported significant change in the
concerned housing condition, whereas the two other catego-
ries included participants who reported little or no change. The
hypothesis was that significant changes in housing conditions
would be associated with reduced psychological distress.

Number of adults and number of children per household

Before and after rehousing, participants reported the number
of occupants in their house, with specific numbers of adults
and children. The presence of children in a household relates
differently to health outcomes than the presence of adults
(Riva et al., 2014a). Therefore, instead of examining the effect
of change in the total number of occupants on change in psy-
chological distress, we examined the effect of change in the
number of adults, and change in the number of children, in
two separate models. In qualitative interviews conducted in
Nunavut exploring the rehousing experiences of Inuit adults
(Perreault et al., 2022), almost all participants expressed a
preference for households composed of one or two adults
(and their children, if applicable).

Categories defining pre-post change in the number of adults
Categories were computed using the cut-off of 3 adults, based
on the aforementioned household composition preference,
yielding the following nominal categories: 0 = participants
who lived with ≥ 3 adults before rehousing, and with ≤ 2
adults after rehousing (reference); 1 = participants who lived
with ≥ 3 adults pre-post rehousing; 2 = participants who lived
with ≤ 2 adults pre-post rehousing.

Categories defining pre-post change in the number of chil-
dren We found no evidence of a specific cut-off that
would be considered preferable or associated with health
benefits. We therefore used the cut-off of 3 children,
based on the pooled median (pre-post), and similarly
computed three nominal categories: 0 = participants
who lived with ≥ 3 children before rehousing, and with
≤ 2 children after rehousing (reference); 1 = participants
who lived with ≥ 3 children pre-post rehousing; 2 =
participants who lived with ≤ 2 children pre-post
rehousing. Only 4 participants reported living with ≤ 2
children before rehousing, and with ≥ 3 children after
rehousing, and were excluded from the analysis. This
decision was based on the parsimony principle (Singer
& Willett, 2003; 105) since their inclusion would have
implied the creation of a fourth nominal category, with
the effect of reducing statistical power and complicating
the model’s interpretation, without further contributing to
answering the research question.

Sense of home

The sense of home scale used is described in detail else-
where (Perreault et al., 2020). Briefly, the scale is com-
posed of eight items representing psychosocial benefits
from the home: space, identity, control, privacy, satisfac-
tion, relationships, location, and safety. Participants an-
swered each item using a 5-point Likert scale (1 = strongly
disagree; 5 = strongly agree). Answers were summed to
obtain the total sense of home score. The scale demonstrat-
ed satisfactory internal reliability with a Cronbach’s alpha
coefficient of 0.76, which was assessed using data from the
baseline sample of 289 participants (Perreault et al., 2020).
Sense of home scores range from 8 to 40, with higher
values indicating stronger sense of home.

Categories defining pre-post change in sense of home scores
Categories’ cut-offs were determined based on pooled (pre-
post) score tertiles: lowest tertile (scores ≤ 27); mid tertile
(scores ≥ 28 but ≤ 31); highest tertile (scores ≥ 32).
Participants with scores in the mid or highest tertiles were
merged into one category, ‘mid/highest’, since they presented
no differences in psychological distress. The following pre-
post sense of home nominal categories were computed: 0 =
participants who reported sense of home scores in the lowest
tertile (≤ 27) before rehousing, and in the mid/highest tertiles
after rehousing (≥ 28) (reference); 1 = participants with scores
in the mid/highest tertiles pre-post rehousing; 2 = participants
with scores in the lowest tertile pre-post rehousing. Only 6
participants reported scores ≥ 28 before rehousing, and ≤ 27
after rehousing, and were excluded from the analyses. As for
the previous variable, this decision was based on the parsimo-
ny principle (Singer & Willett, 2003;105).
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Covariates

Age, sex, and region of residence were included in models as
confounding variables. Age was centered around its mean for
use in multilevel models for change.

Statistical analyses

All analyses were conducted using Stata v14.2. Differences be-
tween the means pre and post rehousing were assessed with
paired t-tests, within each category of number of adults, number
of children, and sense of home (Table 1). To assess the associ-
ations between changes in each of the three housing conditions

and change in the continuous scores of psychological distress
pre-post rehousing, we applied linear multilevel regression
models for change that account for the nested nature of the data
in the estimation of fixed effects (Singer & Willett, 2003; 47).
The dataset included observations at two time points (level 1),
within individuals (level 2), within households (level 3), and
within communities (level 4). We opted for a parsimonious 2-
level model after having performed variance component estima-
tions and likelihood-ratio tests comparing it with a 3- and a 4-
level model. These verifications confirmed that a 2-level model
was appropriate for the estimation of fixed effects and led to
slightly superior goodness-of-fit statistics (Singer & Willett,
2003; 94–96, 122). Separate models were built for each

Table 1 Socio-demographic and
housing indicators of study
participants before rehousing
(n = 102 study participants;
87 households)

n (%)

Socio-demographic characteristicsa

Age categories

18–25 years 36 (35)

26–35 years 40 (39)

36–45 years 11 (11)

≥ 46 years 15 (15)

Sex (women) 58 (57)

Region of residence (Nunavut) 49 (48)

Work for pay (yes) 63 (62)

Personal income

< $20,000 59 (58)

$20,000–$40,000 22 (22)

>$40,000 16 (16)

Missing 5 (5)

Housing indicatorsb

Time on the waitlist

< 1 year 11 (13)

1 to < 2 years 15 (17)

2 to < 4 years 25 (29)

≥ 4 years 33 (38)

Missing 3 (3)

Average number of occupants per housing unit (adults and children), mean (SE) 6.9 (0.4)

Overcrowding (PPR >1)c 57 (66)

Perceived overcrowdingd 53 (62)

Households with people who had no place to live (hidden homelessness)e 27 (31)

Missing 3 (3)

a Descriptive data, 102 study participants
b Descriptive data, 87 households
c PPR: ‘Persons per room’ is an indicator of the level of household crowding calculated by dividing the number of
persons in the household by the number of rooms in the dwelling. PPR > 1 = overcrowding. At the time of data
collection, it was the indicator used by Statistics Canada
dHousehold respondent who answered ‘yes’ to the question: Do you think there are too many people living in
your house?
e Household respondent who answered ‘yes’ to the question: During the past year, were there people living in your
house because they had nowhere else to live (i.e., they did not have a house to live in)?
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categorical variable (number of adults, number of children, and
sense of home) (Table 2, models a, b, c). Statistical significance

was set at p ≤ 0.05. The equation for the fully adjusted models
reads as:

K6ij ¼ γ00 þ γ10TIMEij þ γ01HOUSINGcat:i þ γ11 TIMEij � HOUSINGcat: j
� �þ γ02SEX i þ γ03AGEi þ γ04REGIONi

� �

þ εij þ ζ0i
� �

:

It estimates the value of K6 score for individual i on occa-
sion j. Within each model, the fixed effect of ‘TIME’ (γ10)

change in psychological distress K6 score for participants in
the housing category of reference (coded ‘0’). The fixed effect
of the cross-level interactions (γ11) was used to determine
whether change in K6 scores for participants in the reference
category differed from change in K6 scores for the two other
categories (difference in the magnitude of change between
categories) (Singer & Willett, 2003; 77–83). When γ10 and
one of the γ11 were non-zero, we considered that change in the
housing condition (described by the category of reference)
was associated with change in K6 scores. Pre and post
rehousing K6 scores within each housing category (0, 1, and
2) were estimated through the margins command in Stata,
which uses the equation of a previously fitted model and plots
the predicted results, illustrated in Fig. 2A, B, and C.

Household financial situation or the type of housing unit
moved into (newly constructed vs. already existing) were
not significantly associated with distress and did not affect
the fixed effects of housing predictors. Therefore, these vari-
ables are not included in the final models. No interactions
were observed between time and sex across models.

Results

Before rehousing, the largest proportion of the 102 partici-
pants who completed the study were aged between 26 and
35 years old (39%) (total sample mean age: 31), were women
(57%), worked for pay (62%), and earned less than CAN
$20,000 annually (58%) (Table 1). Almost two fifths of
households (38%) had been on the waitlist for social housing
for 4 years or more and close to one third (32%) had

Table 2 Comparison of housing
conditions at pre and post
rehousing for participants who
completed the study, by housing
categorical variables

Mean (SD)

PRE

Mean (SD)

POST†
Difference

pre-postb

Number of adults per household

a. Pre-post number of adults per household (na)

0. ≥ 3 adults pre, ≤ 2 adults post (n = 73) 5.1 (1.4) 1.8 (0.4) *** 3.3

1. ≥ 3 adults pre-post (n = 9) 5.1 (1.5) 3.3 (0.5) * 1.8

2. ≤ 2 adults pre-post (n = 20) 1.8 (0.4) 1.7 (0.5) 0.1

Number of children per household

b. Pre-post number of children per household (na)

0. ≥ 3 children pre, ≤ 2 children post (n = 33) 4.0 (1.6) 1.3 (0.7) *** 2.7

1. ≥ 3 children pre-post (n = 21) 4.6 (1.9) 3.9 (1.4) 0.7

2. ≤ 2 children pre-post (n = 44) 1.0 (0.8) 0.6 (0.8) ** 0.4

Sense of home score (/40)

c. Pre-post sense of home scores— tertiles (na)

0. Lowest pre, mid/highest post (n = 39) 22.6 (3.5) 31.9 (2.7) *** 9.3

1. Lowest pre-post (n = 7) 22.1 (4.0) 24.6 (3.5) 2.5

2. Mid/highest pre-post (n = 40) 32.0 (2.9) 32.3 (2.5) 0.3

a The number of participants for each categorical variable does not add up to 102 participants (100%) due to
exclusions (see Methods section)
b The difference was obtained by subtracting post from pre rehousing values for the number of adults per
household and the number of children per household (pre minus post), and inversely for the sense of home score
(post minus pre)
†The means pre and post are statistically different; paired t-test where ***p < 0.001; **p ≤ 0.01;
*p ≤ 0.05

(0 = before rehousing; 1 = after rehousing) was used to estimate
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temporarily hosted people who had nowhere else to live (hid-
den homeless people). Most of household respondents per-
ceived they were living in overcrowded dwellings (62%).

Changes in housing measures pre-post rehousing

Means and standard deviations for the number of adults per
household, number of children per household, and sense of
home scores are presented before and after rehousing, by
housing categorical variable (Table 2).

Regarding the number of adults per household, most par-
ticipants (n = 73) were classified in the reference category (i.e.,
living with ≥ 3 adults before rehousing, and with ≤ 2 adults
after) (Table 2a). This group saw a significant reduction in the
number of adults per household, from an average of 5.1 adults
per household before rehousing to 1.8 adults post rehousing
(p < 0.001), or 3.3 fewer adults after rehousing. Participants
in households with ≥ 3 adults pre-post (category 1) experi-
enced a significant reduction in the number of adults in their
households, with 1.8 fewer adults per household after
rehousing (p = 0.012). This reduction was significantly small-
er than that observed for the reference category (p < 0.001,
data not shown). There was no significant change for partici-
pants classified in category 2 (≤ 2 adults pre-post).

For categories defining change in the number of children,
participants were more evenly distributed across the three cat-
egories (Table 2b). Participants in the reference category (living
with ≥ 3 children before rehousing, and with ≤ 2 children after)
and in category 2 (≤ 2 children pre-post) saw significant reduc-
tions in the number of children in their households, with 2.7

(p < 0.001) and 0.4 (p = 0.004) fewer children respectively after
rehousing. Again, the magnitude of change for participants in
category 2 was significantly smaller than that observed in the
reference category (p < 0.001, data not shown). There was no
significant change for participants classified in category 1 (≥ 3
children pre-post).

Last, for categories defining change in sense of home, par-
ticipants were mostly distributed across the reference category
(n = 39) (from the lowest tertile (≤ 27 points) before
rehousing, to the mid/highest tertiles after rehousing (≥ 28
points)) and category 2 (n = 40) (mid/highest tertile pre-post
rehousing), with fewer participants in category 1 (lowest sense
of home score pre-post) (Table 2c). Participants in the refer-
ence category experienced a significant increase of, on aver-
age, 9.3 points pre-post rehousing in their sense of home score
(from a score of 22.6 before rehousing to 31.9 after rehousing;
p < 0.001), whereas participants in the other categories saw no
significant change.

Linear multilevel regression models for change

Results of the associations between change in psychological
distress after rehousing and change in the number of adults
(Model A), change in the number of children (Model B), and
change in sense of home (Model C) are presented in Table 3
and Fig. 2.

The reduction in the number of adults per household for the
reference category (Table 3 Model A, and Fig. 2A) was associ-
ated with a significant decline in psychological distress of 3.4
points between pre and post rehousing (γ10 Table 3, p < 0.001).

Fig. 2 Graphs of linear multilevel
regression models for change in
psychological distress K6 score
pre-post rehousing, by housing
categorical variable: number of
adults per household (Model A);
number of children per household
(Model B); sense of home score
(Model C). Figures were generat-
ed using the margins command in
Stata, see Methods section. ‘b’
indicates whether predicted
change in psychological distress
for participants in the reference
category significantly differs from
the predicted change for partici-
pants in category 2; corresponds
to γ 11(TIMEij × HOUSINGcat.i)
in Table 3.
***p < 0.001; **p ≤ 0.01;
*p ≤ 0.05; °p < 0.10
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This change in psychological distress was significantly greater
than the estimated change for participants in category 2, by 3.2
points (γ11 Table 3, p = 0.034). Estimated changes in psycho-
logical distress for participants in category 1 (−0.7 points,
p = 0.890) and category 2 (−0.2 points, p = 0.733) were not
statistically significant (see Fig. 2A; not shown in Table 3).

Concerning the number of children in the household
(Table 3 Model B, and Fig. 2B), the change in psychological
distress estimated for participants in the reference category
(γ10 = −3.6 points, p < 0.001) did not significantly differ from
the change in other categories (γ11, p > 0.05). As illustrated in
Fig. 2B, there were significant or marginally significant de-
clines in psychological distress after rehousing for all catego-
ries of the number of children per household.

The increase in the sense of home score for participants in
the reference category (Table 3 Model C, and Fig. 2C) was
associated with a significant decline in psychological distress
of 4.8 points (γ10 Table 3, p < 0.001). This decline was sig-
nificantly larger than the change estimated for participants in
category 2, by 4.4 points (γ11 Table 3, p < 0.001). Estimated
changes in psychological distress for participants in category 1
(−3.3 points, p = 0.114) and category 2 (−0.4 points, p =
0.676) did not reach statistical significance (see Fig. 2C; not
shown in Table 3).

Discussion

The objective of this article was to assess whether change in
the number of adults, change in the number of children, and
change in sense of home were associated with a reduction in
psychological distress in the context of a rehousing interven-
tion in Nunavut and Nunavik. Among the three housing mea-
sures, a decrease in the number of adults and an increase in
sense of home were significant predictors of psychological
distress decline after rehousing.

Number of adults in the household and psychological
distress

The reduction in the number of adults per household experienced
by participants in the reference category was associated with a
decline in psychological distress from 8.9 to 5.5 points, which
likely reflects clinically relevant improvement (Cairney et al.,
2007), but not a complete alleviation of distress since the score
of 5.5 remains substantially above the mean K6 score for Inuit
who were not diagnosed with mood disorders in the 2012 APS
(2.9 points) (Statistics Canada, 2015). This reduction in the num-
ber of adults is, by definition, accompanied by important house-
hold composition modifications. Before rehousing, participants

Table 3 Linear multilevel regression models: effects of change in household number of adults (Model A), household number of children (Model B),
and sense of home score (Model C) on change in psychological distress K6 score pre-post rehousinga

Coeff. γ10
b (SEc)

Predicted change in K6
score pre-post rehousingd

Coeff. γ11
b (SEc) Predicted difference

in change compared to the reference
category (interaction)d

Model A. Categories defining pre-post change in number of adults per household

Ref. ≥ 3 adults pre, ≤ 2 adults post −3.4 (0.7)***

1. ≥ 3 adults pre-post 2.4 (2.0)

2. ≤ 2 adults pre-post 3.2 (1.5)*

Model B. Categories defining pre-post change in number of children per household

Ref. ≥ 3 children pre, ≤ 2 children post −3.6 (1.1)**

1. ≥ 3 children pre-post 0.5 (1.7)

2. ≤ 2 children pre-post 2.0 (1.4)

Model C. Categories defining pre-post change in sense of home score — tertiles

Ref. Lowest pre, mid/highest post −4.8 (0.9)***

1. Lowest pre-post 1.4 (2.3)

2. Mid/highest pre-post 4.4 (1.3)***

aAdjusted for sex, age, and region. Separate models were built for (A) the number of adults in the household, (B) the number of children in the
household, and (C) the sense of home score
b Coefficients of the fixed effects of γ10TIMEij and γ11(TIMEij × HOUSINGcat.i), see equation in the Methods section
c SE, standard error
dγ10 represents the predicted change in psychological distress K6 score for participants in the reference category; γ11 (interaction) represents the
predicted difference between change in K6 scores for a given category, compared to change in K6 scores for the reference category (difference in the
magnitude of change between categories)

***p < 0.001; **p ≤ 0.01; *p ≤ 0.05
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living with 3 adults or more were typically cohabitating with
parents, adult siblings, and/or extended family members, often
in multigenerational households, and sometimes with homeless
people sleeping wherever they find hospitality. For many house-
holds, these types of family arrangements correspond to ‘forced
overcrowding’ since the severe housing shortage leaves residents
of Inuit regions with no other acceptable housing alternatives
(Lauster & Tester, 2014; Vink et al., 2014). According to Inuit
accounts, overcrowding in this context leads to family conflicts,
anger, domestic violence, and depression (Tester, 2006). Study
participants in the reference category transitioned into house-
holds composed of 1 or 2 adults (living alone, two adults togeth-
er, or 1–2 parents with their children) after rehousing. In line with
the demographics of Inuit regions and with prioritization criteria
for public housing allocation, most of them had children, and
therefore lived in nuclear family arrangements after the move.
The reduction in the number of adults and its association with
psychological distress benefits must be interpreted considering
the household rearrangements and what they imply in terms of
family dynamics. Regarding the apparent preference for the nu-
clear family model, it has to be acknowledged that household
composition choices may be constrained by the dwellings them-
selves. Typical public housing units still to this day are designed
to accommodate Euro-Canadian ways of living, including the
nuclear family model (Dawson, 2008).

Number of children in the household and
psychological distress

As for the number of children per household, none of the
categories defining pre-post change were clearly more bene-
ficial. Post hoc analyses revealed that when the number of
children was introduced in the model as a continuous (rather
than categorical) variable, its association with psychological
distress significantly varied over time (interaction between
time and number of children, p = 0.041) (Online Resource,
Appendix A). More specifically, while a greater number of
children per household was not associated with distress before
rehousing, it was marginally associated with lower distress
after rehousing (p = 0.088). Similarly, another post hoc ana-
lysis showed that being pregnant or having had a baby in the
last 12 months was associated with marginally higher distress
scores before rehousing (p = 0.055), but with significantly
lower distress scores after rehousing (p = 0.016) (Online
Resource, Appendix B).

Living conditions before as compared with after rehousing
appear to be conducive to a different state of mind with regard
to welcoming a new child or living with more children. In
Inuit regions, accounts of children temporarily living else-
where than with their parents due to overcrowding, safety
issues, or health concerns have been reported before
(Qaqqaq, 2021; Saturviit Inuit Women’s Association of
Nunavik and Laneuville, 2015). A study examining Youth

Protective Services reports in Canada found that the dispro-
portionate presence of ‘unsafe housing conditions’ and ‘two
or more moves in the year prior’ in Indigenous families (in-
cluding Inuit) significantly contributed to higher rates of case
substantiation and/or out-of-home child placement, compared
to the case in Caucasian families (Trocmé et al., 2004)1. This
is alarming given the central place of children in Inuit culture
(NCCAH, 2012) and considering that children were identified
as ‘catalysts’ for health promotion (Montgomery-Andersen &
Borup, 2012). The idea of a healthy person in the Inuit culture
is defined by connections to others (Kirmayer et al., 2009).
The birth of a child actively contributes to reinforcing support
systems, cooperation, and sentiments of belonging to a caring
community. In doing so, it enables processes that are central to
the Inuit conceptualization of ‘health’. Our findings align with
recently published qualitative findings demonstrating that the
domestic environment in which families live impedes (before
rehousing) or facilitates (after rehousing) some of these
health-promoting processes inherent to the presence of chil-
dren (Perreault et al., 2022).

Sense of home and psychological distress

Our findings indicate that increase in sense of home is associ-
ated with significant decline in psychological distress, from
10.3 to 5.5 points, again likely reflecting clinically relevant
improvement (Cairney et al., 2007). After rehousing, a larger
proportion of participants agreed with most statements on the
sense of home scale; they reported that their new place better
reflected themselves, allowed them to have more control over
their lives, more privacy, and better family relationships, and
overall led to an increased satisfaction with their house (Riva
et al., 2020b). Similar findings were observed in the Scottish
Housing, Health and Regeneration Project, a controlled
rehousing study of 546 households, where gains in psychoso-
cial benefits — similar to our sense of home statements —
were associated with mental health improvement (Kearns
et al., 2011).

Limitations

Our findings must be interpreted considering some limita-
tions. The absence of a control group means that we cannot
exclude the possibility of biased estimates due to unmeasured
factors covarying with housing predictors and distress.
However, having a control group would have required

1 In Trocmé et al. (2004), there was insufficient information to provide strat-
ified estimates by Indigenous identity (Métis, Inuit, and First Nations). Based
on 2016 Census data, Caldwell and Sinha (2020) highlighted the important
gaps that remain in out-of-home placement rates among Indigenous children,
although Inuit-specific data tended to parallel Indigenous national patterns
(Caldwell & Sinha, 2020, pp.483 and 485); Caldwell and Sinha (2020) did
not examine associations with housing predictors.
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participants to wait on average 4 years on waitlists while pre-
senting severe housing needs. This process could not be justi-
fied for ethical and financial reasons. The study was not suffi-
ciently powered to detect differential rates of change in psycho-
logical distress for housing categories including only 7 or 9
participants, or to identify the moderating effect of sex, as ob-
served in other housing intervention studies (Evans et al.,
2003). Because of the small sample size, we could not conduct
mediation analysis and therefore could not determine whether
the increase in sense of home acted as a mediator linking the
reduction in number of adults and psychological benefits. An
analysis of mediating processes in the context of a housing
intervention would bring valuable knowledge to the field of
population health intervention research. By design, participants
recruited were more likely to benefit from rehousing since they
presented relatively high distress scores and severe housing
needs at baseline. Therefore, findings cannot be generalized
to other Inuit or non-Indigenous populations. Attrition at
follow-up is a common limitation in prospective studies. The
extent of selection bias was assessed and published elsewhere
(Riva et al., 2020a, 2020b). In short, data suggest missing at
random loss to follow-up and limited selection bias within the
study population.

Conclusion

Our results suggest that by reducing overcrowding and pro-
viding housing that is conducive to an increased sense of
home for the Inuit, the construction of social housing units
across Nunavut and Nunavik could lead to improvements in
mental health at a population level. However, in line with
the Inuit Nunangat Housing Strategy (ITK, 2019), we argue
that an integrated approach to improving socioeconomic
outcomes for Inuit is necessary in order to maximize the
health benefits associated with improved housing. Food in-
security or low income, for example, are experienced dis-
proportionately by Inuit compared to other Canadians (ITK,
2018) and have both been linked to higher distress among
Inuit in Canada (Anderson, 2015; Hajizadeh et al., 2019).
Study participants are representative of that economic hard-
ship, and this may partly explain the above-average distress
scores after rehousing, even for those who experienced
housing improvement. The success of a number of govern-
mental initiatives aiming at socioeconomic and educational
advancements in Inuit regions strongly relies on increased
investments in housing. For example, the Government of
Canada’s “Opportunity for All” poverty reduction strategy,
Inuit stream of the Indigenous Skills and Employment
Training program, and Inuit Early Learning and Child
Care Framework are important for community and individ-
ual well-being, yet will only succeed if housing conditions
are significantly improved (ITK, 2019).

Contributions to knowledge

What does this study add to existing knowledge?

& This study is derived from the first population health
rehousing intervention research conducted in Inuit
regions.

& It demonstrates longitudinal associations between im-
proved housing measures and decline in psychological
distress.

& It also addresses an important knowledge gap in the liter-
ature on housing and mental health by documenting the
contribution of sense of home — a notion that encom-
passes psychosocial processes inherent to the meaningful
experience of ‘feeling at home’ — to reducing psycholog-
ical distress after rehousing.

What are the key implications for public health interventions,
practice, or policy?

& The rates of household overcrowding in Nunavut and
Nunavik are six times the national average in Canada.
Our findings indicate that reducing overcrowding in
Inuit regions could lead to significant improvement in
mental health at the population level.

& More specifically, this study suggests that northern hous-
ing policies should aim at supplying an increased number
of housing units that allow Inuit to form households com-
posed of fewer adults. Consideration should be given to
designing housing units that are conducive to gains in
control, identity, and other psychosocial processes that
lead to an increased sense of home.
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