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Pacific people living in New Zealand 
(NZ) are an ethnically heterogeneous 
(Samoan, 49%; Cook Islands Māori, 

21%; Tongan, 20%; and Niuean, 8%), rapidly 
growing, youthful, and highly urbanised 
population.1 Pacific people actively 
participate in the NZ economy and have 
significant social, sporting, and cultural links 
across NZ society.2 However, compared 
to the general population, Pacific people 
have higher rates of unemployment,3 lower 
household incomes4 and higher rates of child 
poverty.5

Shelter is a fundamental human need 
that, if not adequately met, can negatively 
affect the health of the population.6 
Auckland is currently facing a housing 
crisis,7 characterised by an undersupply 
of housing and increasing house prices, 
resulting in a lack of affordable homes for 
both purchasers and renters. Compared to 
the general population, Pacific people have 
consistently experienced the highest levels 
of overcrowding1 and low levels of home 
ownership,3 and often live in poor housing 
conditions.8 Living in rental properties, having 
children in the household, low income, and 
lack of educational qualifications have also 
been significantly associated with both Māori 
and Pacific ethnicity.9,10

A number of national studies to date 
have linked poor housing to depression, 
anxiety, and other negative mental health 
outcomes.11,12 In line with these local 
studies, international cross-sectional studies 
have shown that living in overcrowded or 

otherwise unsuitable housing conditions 
can significantly impact on psychological 
distress.13-15 Longitudinal studies have 
demonstrated the complex role that housing 
factors play in psychological distress.16 These 
researchers found that changes in housing 
tenure or affordability were unlikely to 
significantly affect psychological distress. 
However, severe overcrowding and individual 
socioeconomic deprivation negatively affect 
psychological wellbeing, irrespective of other 
housing factors. These authors contend that 
deprivation may be an important pathway 

linking the association between housing 
conditions and mental health. Nevertheless, 
Bentley and colleagues17 found that 
unaffordable housing is detrimental to the 
mental health of individuals living in both low 
and moderate income families.

The various possible pathways linking 
housing problems to psychological distress 
are complex and need to be explored 
systematically. A range of interacting 
sociodemographic and social factors may 
affect the way individuals live in their homes 
and these factors, alone or together, may 
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Abstract

Objective: In a sample of Pacific mothers living in New Zealand, we examined: 1) maternal 
reports about seven specific major housing problems (too small, difficult to get to from the 
street, in poor condition, damp, cold, presence of pests, too expensive); and 2) associations 
between these housing problems and maternal psychological distress, adjusting for some 
maternal sociodemographic characteristics. 

Methods: The Pacific Islands Families longitudinal study follows a cohort of Pacific children 
born in Auckland, New Zealand, in 2000 and their parents. At the 14-year phase, mothers 
(n=844) were asked about housing conditions and psychological distress.

Results: Mothers who reported having any major housing problem, particularly the presence 
of pests and poor housing conditions, were significantly more likely to report psychological 
distress after adjusting for sociodemographic confounders.

Conclusions: The impact of housing on mental health is complex and may be influenced by 
social, health and sociodemographic characteristics of Pacific mothers.

Implications for public health: The finding that housing problems are significantly associated 
with psychological distress among Pacific mothers in New Zealand is an important finding. 
However, more in-depth qualitative research is needed to provide a clearer understanding 
of the way housing problems affect mental health and to guide strategies that minimise this 
outcome for Pacific mothers. 
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contribute to psychological distress. In this 
paper, we use data from the longitudinal 
Pacific Islands Families (PIF) Study to try to 
disentangle the effects of seven common 
and potentially important aspects of housing 
upon maternal psychological wellbeing. 

In a sample of Pacific mothers living in NZ, 
we examined: (1) maternal reports about 
seven specific major housing problems (too 
small, difficult to get to from the street, in 
poor condition, damp, cold, presence of pests, 
too expensive), and (2) associations between 
these housing problems and maternal 
psychological distress, adjusting for some 
maternal sociodemographic characteristics. 

Methods

Participants
The PIF Study is a longitudinal investigation 
of Pacific children born in Auckland, NZ, and 
their parents. All potential participants from 
Middlemore hospital in South Auckland were 
selected from births where at least one parent 
identified as being of a Pacific ethnicity and 
was a NZ permanent resident. The original 
cohort included 1,376 mothers of 1,398 
Pacific infants (including 44 twins). Mothers 
were followed up at six weeks (baseline data 
collection), and one, two, four, six, nine, 11 
and 14 years postpartum. Compared with 
data available from Statistics New Zealand’s 
1996 and 2001 censuses,18 the inception 
cohort was broadly representative of the 
Pacific census figures.19

Procedures
At 14 years postpartum, individual interviews 
were carried out with the primary caregiver 
(typically the mother) in their homes. 
Once informed consent was obtained, an 
interview concerning family functioning 
and the health and development of their 
child took place. Within the context of the 
wider interview, issues of psychological 
distress were measured using the General 
Health Questionnaire20 screening tool, and 
current housing problems were assessed 
using items from the New Zealand General 
Social Survey.21 Details of recruitment and 
procedures are available elsewhere.19

Measures
Psychological distress: The 12-item 
General Health Questionnaire (GHQ12)20 

is a self-report tool that is widely used to 
identify recent minor psychiatric disorders 
in adults. It screens for non-psychotic 

disorders and focuses on two major areas: 
the inability to carry out normal functions 
and the appearance of new and distressing 
psychological phenomena. Items include: 
“Have you recently felt you couldn’t 
overcome your difficulties?”; “Have you 
recently been able to enjoy your normal day 
to day activities?”; and “Have you recently 
felt capable about making decisions about 
things?” High convergent and divergent 
validity coefficients for the GHQ12 of 
between 0.83 and 0.93 have been reported 
in a number of settings.22 The GHQ12 scores, 
which were derived by summing the 12 
numeric responses, thereby gave a range 
of possible scores from zero to 36. Each 
item was scored 1 if the answer was “rather 
more than usual” or “much more than usual”, 
otherwise it was scored 0. A cut-point of 2 is 
recommended for screening psychological 
disorder. Reliability coefficients of the GHQ for 
mothers in the PIF Study were 0.87, 0.85 and 
0.83, at the 2, 4, and 6-year follow-up time 
points.23

Housing conditions: Mothers responded 
to a questionnaire based on the New 
Zealand General Social Survey (NZGSS)21 
that measured peoples’ perceptions of 
major problems with their house or flat. 
Participants were asked to report any of 
the following seven specific major housing 
problems: too small; poor access; damp; cold; 
in poor condition; presence of pests; and too 
expensive. This questionnaire also included 
an ‘other’ category for those who had a 
housing problem that was not included in the 
list of seven major problems. 

Sociodemographic and other characteristics: 
Maternal sociodemographic variables 
included ethnicity, partnered vs. non-
partnered, highest educational qualification 
(no formal education, secondary, tertiary) 
and unemployment. Postnatal depression 
was measured using the Edinburgh 
Postnatal Depression Scale (EPDS)24 at the 
baseline time-point. These variables were 
included as they may confound associations 
between housing problems and maternal 
psychological distress. 

Following the interviews, data were entered 
into an electronic database that employed 
data validation and checking rules. 

Data analysis
Descriptive statistics (proportions) 
were derived to describe the sample on 
sociodemographic variables and to calculate 
the prevalence of each individual housing 

problem and any housing problem. Each 
explanatory variable was cross-tabulated 
with the primary outcome of psychological 
distress to derive subgroup prevalence and 
unadjusted odds ratios. 

A binary logistic multiple regression model 
was fitted to estimate adjusted odds ratios 
and confidence intervals, adjusting for 
potential confounders. The model included 
seven specific major housing problem 
variables plus ethnicity, postnatal depression, 
social marital status, education, and 
employment. Occasional missing values are 
expected in such a study. The approach of 
multiple imputation by chained equations 
was used to generate 50 imputed data sets. 
The same model was fitted to each data set 
and the results were pooled.25 Assumptions 
of the model fit were tested and found to be 
satisfactory. A significance level of α=0.05 
was used to indicate statistical significance 
throughout. All analyses were conducted 
using R version 3.3.1.25

Results

Sample characteristics
A total of 943 primary caregivers were 
interviewed when their child was 14 years old. 
Of these, 20 males and 70 non-Pacific females 
were excluded for the present analyses, as 
the focus for these analyses is the impact of 
seven specific major housing problems on 
the psychological distress of Pacific mothers. 
A further nine cases were excluded due 
to missing responses in the mental health 
and housing questions. Thus n=844 eligible 
cases were included in the analyses. Sample 
distributions on sociodemographic variables 
are presented in Table 1a. 

Prevalences of the seven specific 
major housing problems
The most common housing problem was that 
their house was perceived as too cold or too 
difficult to keep warm, reported by one-third 
of participants. The next most common was 
that the house was too small (27%). Mothers 
also reported that the house was damp (18%); 
too expensive (12%); had pests (11%); was in 
poor condition (11%); and was too difficult 
to get to from the street (2%). Overall, more 
than half (57%) of participants reported the 
presence of one of the seven specific major 
housing problems or an ‘other’ housing 
problem. Sample prevalences of these major 
housing problems are presented in Table 1b. 

Psychological Distress Housing and psychological distress
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Associations with psychological 
distress
Some evidence of associations with 
psychological distress, derived using 
unadjusted odds ratios, was seen for several 
of the explanatory variables, including several 
of the specific major housing problems (see 
Table 1). 

Mothers who reported having any of the 
seven specific major housing problems 
or another unspecified housing problem 
were significantly more likely to report 
psychological distress (AOR=1.93, p<0.05). Of 
the seven specific major housing problems, 
the poor condition of the house (AOR=1.76, 
p<0.05) and the presence of pests (such as 
mice or insects) (AOR=1.94, p<0.05) showed 
the strongest associations with psychological 
distress, and were the only housing problems 
that retained significance after adjustment for 
confounders.

The multivariable model showed that 
mothers who had suffered postnatal 
depression at baseline (AOR=1.74, p<0.05) 
and those currently without a partner 
(AOR=2.07, p<0.05) were significantly more 
likely to show signs of psychological distress. 
No other significant associations were found 
among the maternal sociodemographic 
variables considered.

Discussion

This paper examined associations between 
seven specific major housing problems 
and psychological distress among Pacific 
mothers, with adjustment for, and effect 
modification by, maternal sociodemographic 
characteristics.

Prevalence of seven specific major 
housing problems
The NZGSS21 found that 15% of the general 
NZ population said their house was too cold 
or difficult to heat or keep warm, and that 
significantly more Pacific families reported 
living in cold, damp houses than did other 
ethnic groups in NZ. It was suggested that 
this effect may be due to disproportionate 
residence in rental properties and experience 
of financial hardship. 

We found that 33% of Pacific mothers 
reported that their house was too cold or 
difficult to keep warm. NZ researchers have 
found substantial evidence for substandard 
housing, particularly in terms of damp, 
cold, and mouldy houses.11 One-third of 

Table 1: sample characteristics (N=844), subgroup prevalences of psychological distress and odds ratios for (a) 
sociodemographic and other characteristic variables, and (b) major housing problem variables.

Sample 
distribution

n (%)

Subgroup 
prevalence of 

GHQ cases 
n (%)

Unadjusted odds ratios 
UOR (95% CI)

Adjusted odds 
ratios

AOR (95% CI)

(a) Sociodemographic and other characteristics
Ethnicity
 Samoan
 Cook Islands Māori
 Tongan
 Other Pacific

421
146
210

67

50%
17%
25%
8%

77
31
45
12

18%
21%
21%
18%

1.00
1.20
1.22
0.97

(reference)
(0.75, 1.92) 
(0.81, 1.84) 
(0.50, 1.91) 

1.00
0.90
1.03
0.68

(reference)
(0.55, 1.48) 
(0.66, 1.60) 
(0.33, 1.42) 

Postnatal depression (EPDS, at baseline)
 No
 Yes

703
136

84%
16%

126
39

18%
29%

1.00
1.84

(reference)
(1.21, 2.80)*

1.00
1.74

(reference)
(1.11, 2.75)*

Social marital status
 Partnered
 Non-partnered

639
195

77%
23%

105
57

16%
29%

1.00
2.10

(reference)
(1.45, 3.05)*

1.00
2.07

(reference)
(1.39, 3.07)*

Highest education
 No formal qualifications
 Secondary
 Tertiary

156
366
313

19%
44%
37%

36
64
64

23%
17%
20%

1.00
0.71
0.86

(reference)
(0.45, 1.12) 
(0.54, 1.36) 

1.00
0.71
0.88

(reference)
(0.44, 1.16) 
(0.54, 1.44) 

Unemployed, seeking work
 No
 Yes

793
51

94%
6%

150
15

19%
29%

1.00
1.79

(reference)
(0.95, 3.35) 

1.00
1.71

(reference)
(0.89, 3.30) 

(b) Major problems with housing (NZGSS)
Too small
 No
 Yes

619
225

73%
27%

110
55

18%
24%

1.00
1.50

(reference)
(1.04, 2.16)*

1.00
1.27

(reference)
(0.84, 1.92) 

Hard to get to from the street
 No
 Yes

826
18

98%
2%

163
2

20%
11%

1.00
0.51

(reference)
(0.12, 2.23) 

1.00
0.46

(reference)
(0.10, 2.12) 

In poor condition
 No
 Yes

751
93

89%
11%

134
31

18%
33%

1.00
2.30

(reference)
(1.44, 3.68)*

1.00
1.76

(reference)
(1.00, 3.08)*

Damp
 No
 Yes

688
156

82%
18%

124
41

18%
26%

1.00
1.62

(reference)
(1.08, 2.43)*

1.00
1.09

(reference)
(0.65, 1.83) 

Too cold or difficult to heat/ keep warm
 No
 Yes

569
275

67%
33%

103
62

18%
23%

1.00
1.32

(reference)
(0.92, 1.88) 

1.00
1.07

(reference)
(0.70, 1.62) 

Pests such as mice or insects
 No
 Yes

752
92

89%
11%

133
32

18%
35%

1.00
2.48

(reference)
(1.55, 3.96)*

1.00
1.94

(reference)
(1.15, 3.27)*

Too expensive
 No
 Yes

742
102

88%
12%

144
21

19%
21%

1.00
1.08

(reference)
(0.64, 1.80) 

1.00
1.01

(reference)
(0.59, 1.75) 

Any of the seven major housing 
problems or an “other” housing problem
 No
 Yes

 
365
479

 
43%
57%

 
48

117

 
13%
24%

 
1.00
2.13

 
(reference)
(1.48, 3.08)*

 

(not estimated)
* p<0.05

NZ houses are not insulated and many 
houses are inadequately heated and colder 
than recommended by the World Health 
Organization.12,26,27 The NZGSS21 found 
that 11% of the general NZ population said 
their house was too small. In the current 
study, we found that 27% of Pacific mothers 
reported that the house was too small. 
Overcrowding has been described as a 

major housing problem for Pacific families 
compared to other ethnic groups due to 
lack of resource, having larger families 
and more intergenerational households.28 
More than one-quarter of Pacific people 
live in a household of more than seven 
persons, compared with 5.6% of the general 
population.3 Some international studies have 
revealed cultural differences in tolerance for 
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overcrowded housing conditions,29 but it has 
been shown that these perceptions do not 
override the difficulties associated with living 
in crowded conditions.30

In the NZGSS,21 the presence of pests (8%) 
and poor condition of the house (6%) were 
also reported as major housing problems, 
and in the current study we found that each 
of these problems were reported by 11% 
of the maternal participants. The overall 
poor condition of the house is likely to 
affect the comfort of the family within the 
home environment,31 and infestation of the 
home by insects and pests can be seen as 
problematic as they present a direct threat 
to physical health, as pests can function as 
carriers of pathogens and diverse diseases.32 
The NZGSS questionnaire21 showed that 5% 
of the general population described their 
house as too expensive. Twelve per cent of 
Pacific mothers described their housing as 
too expensive, which may be a reflection of 
increasing house prices and rental costs in 
Auckland, where most of the mothers reside. 
Lack of housing stock in Auckland has driven 
up housing costs and reduced the availability 
of affordable housing, which has affected 
housing options for many Pacific families.28 
Eight per cent of Pacific mothers reported an 
unspecified other housing problem that was 
not on the list of seven specic major housing 
problems.

Association of housing problems and 
psychological distress
Substandard housing has been consistently 
linked to psychological distress.14,15 In line 
with these international studies and several 
NZ studies, we found that experiencing one 
or more of the seven major housing problems 
or an unspecified other housing problem 
had an impact on maternal psychological 
distress.11,12,26 

Of the individual housing problems, it was the 
poor condition of the house and the presence 
of pests that had significant associations 
with psychological distress, and retained 
significance after adjustment for confounding 
variables. It is clear that there are multiple 
dimensions of substandard housing that 
may affect psychological distress,15 with poor 
housing conditions leading to social isolation, 
lack of pride in and satisfaction with their 
dwelling29,33,34 and anxiety about hazards and 
maintenance.13,35

Though acknowledged as an important 
housing problem,14 only a few studies have 

focused specifically on the association 
between pests in the home and mental 
health.36 However, several studies have found 
an association between pest infestation and 
distress.37,38 Researchers have suggested 
that the psychological impact of pests may 
be mediated via a perception of control over 
one’s home (i.e. landlord unable to fix the 
problem) and financial constraints,29,39,40 and 
one’s feelings of safety and hygiene in the 
home.31

Sociodemographic factors 
Psychological distress is more likely to 
occur in socioeconomically deprived 
urban areas,41,42 with research consistently 
showing that a disproportionately large 
number of the inadequately housed are 
from vulnerable groups, including female-
headed households and ethnic minority 
groups.43,44 In the current study, postnatal 
depression at six weeks postpartum and 
being non-partnered at the 14-year follow-
up were significantly associated with current 
psychological distress, both before and after 
adjusting for other sociodemographic factors 
and housing problems. NZ research has 
shown that mothers with long-term mental 
health problems can become isolated and 
be at substantial risk of homelessness,15 
discrimination, and unemployment.45 
Resource allocation and service provision 
for those who struggle with long-term 
mental health issues is necessary to ensure 
sustainability of independent housing, in 
particular where levels of deprivation are 
high and social support is low.43 Being non-
partnered is also associated with poverty, 
a potent stressor conferring elevated risk 
for psychological distress. Research has 
shown that women living in inadequate and 
unstable housing are likely to be separated 
or divorced, living in poverty, and vulnerable 
to poor health and social disadvantage.46 
Aspects of housing and poverty are 
intertwined, and are especially pertinent to 
the economic vulnerability of households led 
by single mothers.47 Social support has been 
found to mitigate some adverse effects of 
such issues,43 which highlights the potential 
isolation of many single mothers without a 
partner with whom to share the burden of 
major housing problems. It is clear that there 
are various complex sociodemographic and 
social factors that affect the way individuals 
live in their homes and these factors, alone 
or together, may contribute to psychological 
distress.

Strengths and limitations 
A strength of the PIF Study is the longitudinal 
design and the strong representation of 
Pacific researchers on the team who heighten 
the cultural robustness and sensitivity of 
the methods and procedures. The study 
is supported by an independent Pacific 
Community Advisory Board, composed of 
senior Pacific community representatives, 
established to guide the management 
team in the scientific and cultural directions 
of the research. It is a robust birth cohort 
with the ethnic-specific distributions being 
approximately representative of the Pacific 
population in NZ.

It is recognised that this analysis benefits 
from, but is also constrained by, the nature 
of large multidisciplinary studies, with 
multidisciplinary questionnaires offering less 
opportunity to drill down into multifaceted 
issues. In this paper we used a cross-sectional 
analysis and thus cannot rule out reverse 
causation or unmeasured confounding. 
Both housing problems and psychological 
distress measures were self-report, which 
could lead to misrepresentation of responses. 
In order to examine the role of housing 
conditions in maternal mental health, we 
focused on adjusting solely for maternal 
sociodemographic factors rather than other 
contextual factors. It is acknowledged that 
reports of psychological distress may be 
affected by the fear of stigmatisation and 
issues around the social acceptability of 
revealing psychological symptoms within 
the Pacific community.48 Earlier research 
from the PIF Study49 found that self-reported 
perception of housing problems (specifically 
overcrowding) had greater validity than 
objective measures because the former is 
able to reflect the values of the communities. 
These possible limitations are recognised but 
in large-scale studies, such as the PIF Study, 
self-report is the most feasible option for 
measurement.

Conclusions

This paper describes the seven specific 
major housing problems experienced by 
Pacific mothers and identifies the specific 
problems that were significantly associated 
with psychological distress. The prevalence 
and impact of potentially modifiable 
housing problems is a resource to inform 
those designing housing initiatives about 
the magnitude and implications of these 
problems in Pacific families living Auckland. 
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It is acknowledged that these problems 
are also likely to be affected by the limited 
supply of affordable housing, complicated 
by large families, low home ownership rates, 
and financial insecurity.9,10 The finding that 
specific housing problems are significantly 
associated with psychological distress among 
Pacific mothers living in NZ is an important 
one. However, more in-depth qualitative 
research is needed to provide a clearer 
understanding of the way housing problems 
affect the psychological distress of Pacific 
mothers. 
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