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Abstract

Objectives Poor housing conditions experienced by many
Indigenous peoples threaten their health and well-being.
This study examines whether household crowding is
associated with poorer psychosocial health among Green-
landers, and the mediating role of social support. It also
assesses whether Inuit men and women are differently
influenced by their housing conditions.

Methods Data on more than 3,000 Inuit aged 18 years
and older are from the Inuit health in transition Greenland
survey. Associations between household crowding and
composition, and mental well-being and binge drinking
were examined using logistic regression models, adjusting
for individuals’ characteristics.

Results Household crowding was associated with poorer
mental well-being. Binge drinking was more common
among people living in households without children. These
effects were more important for women than for men. The
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association between household crowding and mental well-
being was significantly mediated by social support. This
suggests that having a strong social network may buffer the
deleterious impacts of household crowding.

Conclusions Targeting housing conditions and fostering
social support as part of population health interventions
might contribute to improving psychosocial health and
well-being in Greenland.
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Crowding - Psychosocial health - Greenland

Introduction

Over the past decades, the rapid sociocultural changes
experienced by Indigenous peoples have been paralleled by
an increase in the prevalence of non-communicable dis-
eases, such as mental health problems (Kirmayer and
Guthrie Valaskakis 2009; Waldram et al. 2006). Rates of
suicide, mental illness, substance use, violent behaviors
and unintentional injuries are often higher among Indige-
nous peoples (Kirmayer and Guthrie Valaskakis 2009;
Waldram et al. 2006), including the Inuit (Young and
Bjerregaard 2008). Among socio-environmental factors
influencing Indigenous health, housing conditions have
been identified as a key determinant (Bailie and Wayte
2006; Gracey and King 2009). Since the imposition of
settlement living and history of environmental disposses-
sion, poor housing quality, substantial housing shortages
and resulting overcrowding are commonplace in many
Indigenous communities, threatening peoples’ health and
well-being. This study examines household crowding as a
determinant of psychosocial health among Inuit living in
Greenland (Greenlanders).
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Housing in Greenland

Under Danish colonial system from 1721 to 1953, Green-
land has had Home Rule since 1979 and a self-governing
status since 2009. Urbanization started in the early 20th
century and has increased rapidly since the 1950s. In 1951,
68 % of the population lived in villages with less than 500
inhabitants; by 2010, this proportion decreased to 15 %.
Today, the total population of Greenland is about 56,400 of
whom 90 % are ethnic Greenlanders. All of Greenland’s 80
communities are located on a narrow coastal strip (Bjer-
regaard and Stensgaard 2008; Statistics Greenland 2013).

Despite the increasing share of private ownership, the
majority of dwellings (apartment blocks or single gable-
roofed timber houses) are owned by public organizations,
e.g., by the Government of Greenland, the municipalities,
or by large companies (Hansen et al. 2013). Historically,
small houses designed by non-Inuit accommodated large
households. Despite improvements in dwelling size and
quality, and a decrease in household sizes over time,
household crowding remains a concern in Greenland,
especially in small remote villages (Bjerregaard et al.
2008).

Household crowding and Indigenous health

Research on housing conditions and Indigenous health has
mainly focused on outcomes such as respiratory health,
especially among children, and tuberculosis (TB). For
example, the prevalence of lower respiratory tract infection
(LRTI) and hospitalizations due to LRTI are significantly
higher among Inuit infants and children living in more
crowded households in Canada (Banerji et al. 2009; Kovesi
et al. 2007) and Greenland (Koch et al. 2002). Elevated risk
of TB in relation to household crowding has been observed
among First Nations communities in Canada (Clark et al.
2002; Larcombe et al. 2011) and among Greenlanders
(Sgborg et al. 2011). In Australia, household overcrowding
has been associated with ear infections among Aboriginal
and Torres Strait Islander children, potentially compro-
mising their development and school achievement
(Australian Government Department of Families Housing
Community Services and Indigenous Affairs 2013).

In several international studies, household crowding has
been associated with poorer mental health (Evans et al.
2003). The hypothesized relationship between housing
conditions and mental health draws from research on the
psychosocial environment of the workplace, where issues
of control, for example, have been associated with physical
and mental health outcomes, including stress (Siegrist and
Marmot 2004). In crowded dwellings, the lack of privacy
and the impossibility of withdrawing from (unwanted)
social interactions may limit the ability of controlling one’s
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home situation and lead to “over-arousal” possibly elicit-
ing mental ill-health (Evans 1979). In Western Australia,
poor housing quality was identified as an important stressor
with repercussions on Aboriginal and Torres Strait Islander
children’s mental health (Shepherd et al. 2012). In Nuna-
vik, Canada, higher levels of chronic stress were observed
among Inuit living in overcrowded dwellings (Riva et al.
2014). The issue of ‘control’ within the home environment
has particular resonance in the context of Indigenous
housing and health research, where the imposition of set-
tlement living, endemic housing shortages, overcrowding
and poor housing quality are likely to have repercussions
on psychosocial health.

Psychosocial health responses to living in crowded
households may differ by gender (Gabe and Williams
1986; Gove and Hughes 1983), with women expressing
more internalized distress (e.g., depression and anxiety),
and men more externalized responses such as substance use
and aggressive behaviors (Regoeczi 2008). Inuit women
are largely responsible for caring for children and looking
after the home (Healey and Meadows 2007; Stern 2005)
and, in addition to holding a job, these multiple roles may
be especially burdensome in crowded dwellings. Among
men, ‘household demand overload’, e.g., the (social)
pressure of providing to a large household, including sev-
eral children, may lead to increased stress levels (Riva
et al. 2014) with repercussion of mental health and
(unhealthy) coping behaviors. Considering the gender-
specific health effects of crowding is thus warranted.

International studies conducted among non-Indigenous
populations have examined mechanisms, such as with-
drawal and social support, through which household
crowding may influence mental health (Gove and Hughes
1983; Lepore et al. 1991; Wells and Harris 2007). It is
posited that crowding erodes social support which, in turn,
has negative consequences on psychosocial health. Social
support is an important determinant of Indigenous health
(Richmond 2009; Richmond et al. 2007) and its protective
role for mental health, and for health more generally, has
long been established (Cohen and Syme 1985). Studies
have yet to examine whether social support mediates the
association between household crowding and psychosocial
health among Indigenous populations.

Objectives

This study examines the association between household
crowding and psychosocial health in Greenland, and whe-
ther this association is modified by sex and settlement type
(given possible unequal housing conditions between towns
and villages). A second objective is to assess the role of
social support as a mediator of the association between
household crowding and psychosocial health.



Household crowding and psychosocial health

741

Methods
The Inuit health in transition Greenland survey

Data are from the Inuit health in transition Greenland
survey, collected as part of a countrywide cross-sectional
health survey in Greenland. A full description of the study
methodology is available elsewhere (Bjerregaard 2010),
and is only summarized here. Participants were selected
through stratified random sampling. Greenland was divided
into strata based on region (South west coast; Central west
coast; North west coast; East Greenland; North Greenland)
and community size (larger towns with >2,000 inhabitants;
smaller towns with <2,000 inhabitants; and villages with
<500 inhabitants). From each stratum one or more towns
and two to three villages were randomly selected. From
each town, a random sample was drawn from the central
population register to obtain around 300 participants; this
number represented the practical limit for a research team
during a 4-6 weeks’ visit. In the selected villages, all
adults were invited to participate. More than one person per
household could participate in the survey.

Information on adults aged >18 years and born in
Greenland or Denmark was collected between 2005 and
20101in 9 towns and 13 villages. Ethnicity as Greenlander or
Dane was determined at enrolment based on the primary
language of the participant and self-identification. A total of
3,108 Greenlanders participated in the study with a partici-
pation rate of 66.7 % and 144 Danes with a participation rate
of 41.1 %. The study surveyed 9.2 % of the adult, Green-
land-born population. The current study focuses on
Greenlanders only and excludes people living in communal
establishments (e.g., retirement homes, student residences,
etc.;n = 42) (n = 3,066). Data were collected using clinical
procedures, sampling of biological media, and interview and
self-administered questionnaires which provided informa-
tion about socio-demographic factors, physical and
psychosocial health. Questionnaires were developed in
Danish, translated into Greenlandic, back translated and
revised. Interviews were conducted in the language of choice
of the participant, most often in Greenlandic, by native
Greenlandic speaking interviewers who had been trained in
the study procedures. The study received ethical approval
from the Committee for Research Ethics in Greenland. After
being informed about the study orally and in writing, par-
ticipants gave their written consent.

Psychosocial health: mental well-being and alcohol
consumption

In the interview questionnaire, two variables were available
to assess mental well-being. Participants reported whether,
in the 2 weeks preceding the interview, they had been

bothered by: (a) anxiety, nervousness, agitation, or fear; or
(b) feeling depressed or unhappy. Two dichotomous vari-
ables were created identifying people reporting ‘feeling
anxious’ or ‘feeling depressed’ either a little or a lot, vs.
those who did not. In a previous study, the prevalence of
these variables was significantly higher among people
scoring >2 on the General Health Questionnaire (Lynge
et al. 2003), an instrument validated against standardized
clinical interviews (Goldberg and Williams 1988).

Data for alcohol consumption are from the self-admin-
istered questionnaire, which had lower response rates than
the interview questionnaire. Although there is no consensus
on the definition of binge drinking, previous studies have
defined binge drinking as an intake of five or more drinks
for men, and four or more drinks for women, on one
occasion at least once over a 2 week period (Wechsler and
Nelson 2001). It was not possible to exactly replicate this
measure in the dataset because the same questions (with
thresholds) assessing frequency and quantity of alcohol
consumption were asked to women and men. Binge drink-
ing was identified as having more than five drinks on the
same occasion at least two or three times per month in the
past year. As a large proportion of the sample had missing
information on this variable (39.3 %), binge drinking was
extended to include people reporting more than five drinks
in one occasion during the week preceding the interview.

Household crowding and composition

Participants reported on the number of people living in the
household, broken down in adults and children aged
<18 years, and on the number of rooms in the house or flat
(not counting kitchen, bathroom and entrance hall). From
this information, household crowding was defined as the
number of person per room (PPR), i.e., the ratio of household
size to the number of rooms, to which we added one room for
the kitchen. This was done to make this indicator comparable
to PPR indicators used in other Arctic regions (Minich et al.
2011; Riva et al. 2014). To unpack household crowding, the
composition of the household was further considered, as
living arrangements might differently influence psychoso-
cial health. A categorical variable contrasted households
with adults and children, households with one adult, and
households with cohabiting adults without children.

Individual characteristics

Age, sex, household wealth, marital status and settlement
type were considered as covariates. Household wealth was
measured using a continuous index of ownership of
household items (Lear et al. 2014) previously validated
among this population (Bjerregaard and Dahl-Petersen
2008). Participants reported owning (or not) a: video/DVD
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player, computer, landline telephone, refrigerator, micro-
wave oven, washing machine and dishwasher. Household
wealth was calculated as the sum of these items. Marital
status contrasted people in a relationship (married or not) to
those not in a relationship (single, divorced, separated or
widowed). Participants were identified as living in towns or
in villages.

Social support was measured using five items linked to
concepts of positive interaction (get together with people to
play games, sports, or other recreational activities, exclud-
ing bingo; someone to have a good time with; spend time
with family; spend time with friends) and emotional support
(someone to talk to when feeling troubled or needing emo-
tional support). Respondents indicated how often each type
of support was available to them. Those responding “very
often” or “often” were considered to have high levels of
social support (and were attributed a score of 2); those
responding “sometimes” to have some levels of social
support (and were attributed a score of 1), and those
responding “rarely” or “never” to have low levels of social
support (and were attributed a score of 0). Score for each
item was summed into an index of social support and
dichotomized to contrast participants with low (score <7) vs.
high (score >7) social support. Social support was not
measured in one community (n = 295; 9.5 %) and 45 peo-
ple (1.4 %) had missing data. Although items composing the
social support index have not been validated among this
population, similar items have been used to measure social
support (Richmond 2009) and its association with thriving
health (Richmond et al. 2007) among Inuit in Canada.

Statistical analysis

Data were analyzed using logistic models, on the full
sample then stratified by sex and settlement type (towns vs.
villages). Models were tested separately for each outcome
and for each main exposure variable (i.e., household
crowding and composition), on a subsample of data with-
out missing information on individual covariates (sample
sizes vary by health outcomes). To account for the strati-
fied sampling design (communities, respondents), analyses
were run using survey design commands (‘svy’) in Stata 11
(StataCorp 2010). The mediating role of social support on
the association between household crowding and psycho-
social outcomes was then tested using mediation analysis
with binary outcome and mediator variable (MacKinnon
and Dwyer 1993).

For 25 % of the respondents, more than one person per
household participated in the survey. To examine whether
this clustering influenced results, analyses were replicated
on a subsample composed of only one respondent per
household. Results of these analyses are reported in
“Appendix 1-3” in electronic supplementary material.
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Table 1 Descriptive statistics of the overall sample of 3,066

Greenlanders (Inuit health in transition Greenland survey,
2005-2010)
Individual characteristics
Feeling anxious [n(%)] 985 (32.1)
Missing 7(0.2)
Feeling depressed [n(%)] 895 (29.2)
Missing 16 (0.5)
Binge drinking [n(%)] 989 (32.3)
Missing 599 (19.5)
Sex [n(%)]
Men 1,356 (44.2)
Women 1,710 (55.8)
Age
Mean (SD) 44.3 (14.6)
Median; range 44; 18-95
Household wealth
Mean (SD) 4.3 (1.73)
Median; range 4; 0-7
Missing [n(%)] 11 (0.4)
Marital status [n(%)]
Single 973 (31.7)
In a relationship 2,064 (67.3)
Missing 29 (1.0)
Social support
Mean (SD) 6.1 (2.6)
Median; range 6; 0-10
Low social support [n(%)] 1,440 (47.0)
High social support [n(%)] 1,288 (42.0)
Missing [n(%)] 338 (11.0)
Settlement type [n(%)]
Towns 2,336 (76.2)
Villages 730 (23.8)

Household crowding and composition

Size (adults + children)

Mean (SD) 34 (2.1
Median; range 3; 1-18
Missing [n(%)] 15 (0.5)

Number of children per household (for participants in households with
children, 52 %)

Mean (SD) 2.1 (1.3)
Median; range 2; 1-11
Missing [n(%)] 2 (0.1)
Crowding (person per room)
Mean (SD) 0.9 (0.5)
Median; range 0.8; 0.1-4.7
Missing [n(%)] 21 (0.7)
Household composition [n(%)]
Households with children 1,590 (51.9)
Households with one adult 428 (14.0)
Households with >2 adults 1,037 (33.8)
Missing [n(%)] 11 (0.4)
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Results

Descriptive statistics of the study sample appears in
Table 1. About 30 % of respondents reported having felt
anxious, depressed and binge drinking. More women
(56 %) than men participated in the study and 53 % of the
sample was younger than 45 years. Household size ranged
from 1 to 18 individuals, with a median of 3 people per
house. About half of respondents lived in households with
children, with an average of 2.1 children. There was an
average of 0.9 PPR, but this significantly varied between
towns (0.8 PPR) and villages (1.2) (p < 0.001; results not
tabulated).

Psychosocial health, household crowding
and composition

Results of associations between psychosocial health out-
comes and household crowding and composition, for the
full sample and adjusted for individual characteristics (but
not social support), are presented in Table 2. Predicted
probabilities (and confidence intervals) for these outcomes
by increasing values of PPR are plotted in Fig. 1.
Increasing levels of crowding are significantly associated
with higher odds of reporting feeling depressed. Con-
versely, higher crowding is significantly associated with
lower odds of binge drinking.

Considering the composition of the household offers
some explanations for the counterintuitive association
observed between household crowding and binge drinking.
Compared to households composed of adults and children,
the risk of reporting binge drinking is significantly higher
in adult-only households. Respondents living in households
with two or more cohabiting adults without children have
almost twice the risk of reporting binge drinking compared
to those living with children. Household crowding and
composition were not significantly associated with feeling
anxious. Replicating these analyses on a subsample with
only one respondent per household yielded similar results
(“Appendix 17).

Modification by sex and settlement type

The association between housing conditions and psycho-
social health was not modified by settlement type.
However, effects were significantly modified by sex. Liv-
ing in more crowded dwellings is associated with greater
odds of feeling depressed (OR 1.41; 95 % CI 1.11-1.78)
and lower odds of binge drinking (OR 0.69; 95 % CI
0.50-0.97) among women compared to men (results not
tabulated). Stratification by sex (Table 3) shows that higher
household crowding is significantly associated with greater
odds of reporting feeling depressed among women, but not

among men. Compared to women living in households
with children, those living alone are less likely to report
feeling depressed. Although women living in more densely
populated household are, on the whole, significantly less
likely to engage in binge drinking, women living on their
own or cohabiting with other adults are more than twice as
likely to engage in binge drinking compared to women
living with children. A similar pattern is observed for men,
with the odds of binge drinking being 61 % higher among
men cohabiting with other adults. Similar results were
obtained when these analyses were conducted on a sub-
sample with only one respondent per household
(“Appendix 27).

Mediation by social support

The next set of analysis examines the role of social support
as a mediator of the association between household
crowding and feeling depressed only, as social support was
not significantly associated with binge drinking (OR 0.94;
95 % CI 0.79-1.14; results not tabulated). Results are pre-
sented in Fig. 2a for the full sample and Fig. 2b for women.
As reported in the top part of Fig. 2a, the direct effect of
higher household crowding on feeling depressed is statis-
tically significant. Yet, this association appears to be
mediated by social support (bottom part of Fig. 2a). Higher
household crowding is associated with lower odds of having
good social support (OR 0.70; 95 % CI 0.59-0.83). In turn
having good social support is associated with lower odds of
feeling depressed (OR 0.61; 95 % CI 0.51-0.73). This
indirect effect of household crowding on mental well-being
through reduced social support is small, though statistically
significant (coeff 0.015; 95 % CI 0.007-0.025). The direct
effect of crowding on mental well-being remains margin-
ally significant (p < 0.10). Among women, (Fig. 2b) social
support also mediates the association between household
crowding and feeling depressed, though the direct effect of
household crowding remains statistically significant
(p < 0.01). Sensitivity analysis conducted on a subsample
with only one respondent per household shows similar
(though stronger) results (“Appendix 3”).

Discussion

The objective of this study was to examine whether
household crowding is associated with psychosocial health
among Greenlanders, and whether social support mediates
this association. We also assessed whether men and women
are differently influenced by their housing conditions.
Findings showed significant psychosocial health
inequalities associated with household crowding among
Greenlanders. As reported elsewhere (Evans et al. 2003),
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Table 2 Results of associations between psychosocial outcomes and (a) household crowding and (b) household composition, adjusted for
individual characteristics (Inuit health in transition Greenland survey, 2005-2010)

Feeling anxious

Feeling depressed Binge drinking

OR 95 % CI) OR 95 % CI) OR 95 % CI)

(a) Household crowding (n = 3,006) (n =2,998) (n = 2,425)

Number of person per room 1.10 (0.93-1.31) 1.22 (1.03-1.43)* 0.65 (0.48-0.88)**
Sex

Men 1.00 1.00 1.00

Women 2.17 (1.89-2.50)*** 2.02 (1.66-2.47)*** 0.59 (0.51-0.68)***
Age 0.99 (0.99-0.99)*** 0.99 (0.98-1.00)** 0.98 (0.98-0.99)**
Household wealth 0.97 (0.91-1.04) 0.85 (0.80-0.90)*** 0.78 (0.72-0.84)***
Marital status

Not in a relationship 1.00 1.00 1.00

In a relationship 1.13 (0.96-1.34) 0.97 (0.82-1.14) 0.78 (0.62-0.99)*
Settlement type
Town 1.00 1.00 1.00
Village 1.36 (0.96-1.92)" 0.96 (0.55-1.68) 0.82 (0.42-1.60)
(b) Household composition (n = 3,013) (n = 3,005) (n = 2,433)
Households with children 1.00 1.00 1.00
Households with one adult 0.89 (0.65-1.21) 0.78 (0.54-1.12) 1.64 (1.12-2.40)*
Households with >2 adults 0.88 (0.69-1.12) 0.82 (0.66-1.02)" 1.90 (1.52-2.37)***
Sex

Men 1.00 1.00 1.00

Women 2.16 (1.88-2.49)*** 1.99 (1.63-2.43)*** 0.62 (0.53-0.71)***
Age 0.99 (0.99-0.99)*** 0.99 (0.98-1.00)* 0.98 (0.97-0.99)***
Household wealth 0.97 (0.90-1.04) 0.84 (0.78-0.89)*** 0.80 (0.74-0.87)***
Marital status

Not in a relationship 1.00 1.00 1.00

In a relationship 1.14 (0.93-1.39) 0.97 (0.80-1.18) 0.75 (0.61-0.92)**
Settlement type

Town 1.00 1.00 1.00

Village 1.38 (0.96-1.99)" 1.00 (0.57-1.75) 0.77 (0.40-1.48)

w% p < 0,001, ¥+ p < 0.01, * p < 0.05; T <0.10

poorer mental well-being was observed among people
living in more crowded households, independent of indi-
vidual characteristics. Perhaps counterintuitive, findings
demonstrated that higher household crowding was signifi-
cantly associated with lower risk of binge drinking. These
results were explained when household composition was
considered. Indeed, binge drinking among both men and
women were more likely in houses with cohabiting adults
without children. Multigenerational living is common
among Inuit families. Cohabiting adults, who also live with
their parents or parents-in-law, can create a variety of
stressful constraints influencing psychosocial health.
Although household crowding was, overall, higher
among participants living in villages compared to towns,
the deleterious effect of crowding on psychosocial health
did not significantly vary by settlement type. Yet, the effect

@ Springer

of crowding was more important for women’s than for
men’s health. In line with previous studies (Regoeczi
2008), women did express different responses to crowding
stress than men, with women living in more crowded
households being more likely to report having felt
depressed. Gender stratification, roles and division of labor
in the house could explain these results. As women’s social
roles still relate to domestic labor and emotional work, an
elevated level of felt demands in more densely populated
households could lead to a lower sense of control, resulting
in symptoms of depression and anxiety (Griffin et al. 2002;
Regoeczi 2008). Other studies in Greenland indicate that
women in general, but also women with small children,
might be especially vulnerable to the deleterious effects of
crowded living. A report from the national program for
early intervention in pregnant families in Greenland
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showed that most families struggled with inadequate
housing and one out of two families were without a home
or forced to live with friends and family (PAARISA 2011).
More research is needed to investigate potential gender
differences in response to crowding stress and applied
coping strategies, using other psychosocial health indica-
tors that might be more prevalent among men, e.g.,
withdrawal, violent behavior.

This study provides a first view of the potential role of
social support as a mediating mechanism through which
household crowding influences psychosocial health among
Inuit populations. It has been suggested that poor housing
conditions, such as crowding, may disrupt/erode social
support networks and/or lead occupants to socially with-
draw as a way of coping with the situation (Gove and
Hughes 1983; Lepore et al. 1991) or because they are
embarrassed by their living conditions (feel that their home
is too small, poorly maintained, or otherwise inadequate for
entertaining) (Wells and Harris 2007). In our study,
household crowding was significantly associated with
lower social support, especially among women, whereas
social support was significantly associated with better
mental well-being. These results suggest that fostering
social support may buffer, to some extent, the deleterious
effect of poor housing conditions.

It has been hypothesized that overcrowding might
influence health through processes such as control, identity,
and stress. These processes might be especially relevant to

Predicted probabilities

Person per room

Confidence interval

understand the crowding and health association among
Indigenous populations, within a historical context of
sedentarization and government housing provision. His-
torically and still today, houses built in the Arctic are most
often designed by non-Inuit, are small but accommodate
large households, all to meet with State’s concern to strike
a balance between comfort and costs for construction and
maintenance. House design in the Arctic has been criti-
cized for not being aligned with, and conducive to, Inuit
culture (Dawson 2006). This situation may influence psy-
chosocial processes such as identity, self-esteem, self-
efficacy (Dunn 2002; Evans et al. 2003; Kearns et al. 2011)
with consequences for mental well-being. In Greenland and
Canada, Inuit populations mostly live in social housing
units rented from the municipality or government, thus
limiting the choice and control one has over their home
environment, two important processes linking housing
conditions to health (Dunn 2002; Kearns et al. 2011). More
research is needed to understand pathways through which
housing conditions might influence Inuit, and more
broadly, Indigenous peoples’ health.

Limitations
Although indicators of mental well-being in this study were
previously associated with common mental disorders as

defined by the General Health Questionnaire (Lynge et al.
2003), these are not standardized measures of anxiety and
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Table 3 Sex-stratified associations between psychosocial outcomes and (a) household crowding and (b) household composition (separate
models), adjusted for individual characteristics (Inuit health in transition Greenland survey, 2005-2010)

Feeling depressed

Binge drinking

OR 95 % CI) OR 95 % CI)
Men
(a) Household crowding (n = 1,321) (n=1,116)
Number of person per room 0.97 (0.74-1.26) 0.77 (0.53-1.12)
(b) Household composition (n = 1,323) (n=1,119)
Households with children 1.00 1.00
Households with one adult 1.26 (0.78-2.10) 1.32 (0.74-2.34)
Households with >2 adults 0.76 (0.56-1.03)" 1.61 (1.22-2.13)**
Women
(a) Household crowding (n = 1,677) (n = 1,309)
Number of person per room 1.43 (1.20-1.70)*** 0.54 (0.36-0.80)**
(b) Household composition (n = 1,682) (n = 1,314)
Households with children 1.00 1.00
Households with one adult 0.51 (0.37-0.72)*** 1.96 (1.19-3.24)*
Households with >2 adults 0.86 (0.69-1.08) 2.14 (1.44-3.19)**

Models are adjusted for age, marital status, household assets and settlement type

#i% p < 0,001, #* p < 0.01, * p < 0.05, T <0.10

(a) Mediation analysis conducted on the full ple of respondents
Household 1.22 (1.03-1.45)* Feeling
crowding " depressed

Household
crowding

1.17 (0.98-1.39)%

Feeling
" depressed

(b) Mediation analysis conducted on a subsample of women

Household
crowding

1.45 (1.16-1.83)*** Feeling

depressed

Household
crowding

1.39 (1.10-1.74)**

_ Feeling
" depressed

Fig. 2 Examining social support as a mediator of the association
between household crowding and feeling depressed, adjusted for
individual characteristics (Inuit health in transition Greenland survey,
2005-2010); odds ratios (95 % CI) models are adjusted for age, sex,
marital status, household assets, and settlement type. ***p < 0.001,
#p < 0.01, *p < 0.05, '<0.10
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depression, and should not be interpreted as such. None-
theless, these variables are indicative of perceived mental
well-being of the participants and are similar to single-item
measurement used elsewhere in housing and health
research (Dunn 2002). Long-term effect of social and
cultural trauma(s) is also likely to play a part in explaining
inequalities in psychosocial health (Bjerregaard and Curtis
2002), but these were not examined in the context of this
study.

Because of the cross-sectional design, this study does
not allow the assessment of the temporality of events
linking household crowding to social support to psycho-
social health. Relatedly, ‘health selection’ cannot be ruled
out, i.e., whether living in crowded dwellings leads, over
time, to poorer psychosocial health, or whether ‘sick’
individuals are more likely to move into poor housing. In
Greenland the housing shortage and the large proportion of
subsidized housing market reduce the likelihood of health
selection processes as there may be no alternative dwell-
ings to move to.

The cultural relevance of indicators such as the PPR has
been criticized to measure residential crowding in the
Arctic (Lauster and Tester 2010) and more largely in
Indigenous context (Memmott et al. 2011). Although it has
been suggested that subjective experience of crowding
might be a more culturally appropriate indicator (Lauster
and Tester 2010; Memmott et al. 2011), studies have yet to
empirically examine the associations between alternative
measures of household crowding and health outcomes.
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More research is needed to conceptualize, operationalize
and validate measures of household crowding in coherence
with the Inuit culture, and with Indigenous cultures more
broadly to inform population health research, but also
housing assessments and interventions.

Conclusion

This study contributes to the limited knowledge on the
impacts of housing conditions, including crowding, on
Inuit psychosocial health. Results suggest that exposure to
crowded living conditions may contribute to explaining the
high prevalence of mental symptoms and comorbid
behaviors among Inuit, and especially among Inuit women.
Findings also indicate that having a strong social network
may buffer the deleterious impacts of household crowding.
Targeting housing conditions and fostering social support
as part of a wider public health strategy might be a key in
improving psychosocial health and well-being in Green-
land. Such initiatives would require cross-sectorial
coordination within and between administrations and
governments. Health promotion actions might also be more
effective if targeting groups of people distinguished by
their living conditions, e.g., cohabiting adults without
children or single women with dependent children, as these
groups might be more vulnerable to inadequate housing
conditions.
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