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Abstract
Purpose To describe the psychosocial protective and risk factors for perinatal mental health identified in a sample of Aboriginal women’s Kimberley Mum’s Mood Scale (KMMS) assessments and explore the role of these factors in their screening
assessment and diagnostic outcome.
Methods We used a mixed methods approach to retrospectively analyse a cross-sectional study dataset of 91 completed
KMMS assessments. This included: categorising the clinical notes from the KMMS psychosocial yarn into ‘risk’ and ‘protective’ factors and describing these categories, describing the number and type of risk and protective factors associated
with different KMMS risk assessment categories (no, low, medium, high), and exploring relationships between these risk
and protective factors and diagnosis of perinatal depression and/or anxiety.
Results Protective factors were recorded for the vast majority of the women; the most prominent was positive family relationships. When protective and risk factors were stratified by KMMS risk category, women in the higher risk group less
commonly had specific protective factors (11–33% high vs 61–100% no risk) and more commonly had risk factors (22–67%
high vs 6–28% no risk) than women with lower KMMS assessed risk. The average number of protective factors decreased
with increasing KMMS risk category (4.9 ± 1.1 to 1.6 ± 1.3), with the inverse pattern for risk factors (1.1 ± 1.1 to 3.8 ± 1.0).
Having protective factors also appeared to reduce the risk of developing clinical depression or anxiety.
Conclusion Assessing protective factors in mental health screening for perinatal Aboriginal women increases the effectiveness of screening and provides a foundation for the delivery of local structured psychosocial care.
Keywords Aboriginal · Indigenous · Perinatal · Mental health · Protective factors · Resiliency

Background
Perinatal mental health disorders are a major contributor
to the burden of disease and disability worldwide [1–3],
adversely impacting maternal quality of life and levels of
productivity [4, 5]. Perinatal mental ill-health may also
negatively impact birth outcomes (including preterm births
and lower birth weight); maternal-infant bonding and attachment; and contribute to ongoing emotional and cognitive difficulties for the child [6]. Studies suggest 10–65% of perinatal women are affected by perinatal mental health disorders
* Emma Carlin
emma.carlin@rcswa.edu.au
1

The Rural Clinical School of Western Australia, The
University of Western Australia, Broome, WA, Australia

2

Kimberley Aboriginal Medical Services, Broome, WA,
Australia

[1]. The large variation in prevalence can, in part, be understood by the non-standardised definitions of perinatal mental
health disorders and associated diagnostic criteria [1, 3].
Variance in prevalence is also underpinned by the uneven
distribution of perinatal mental ill-health across different
population groups [1, 3, 7]. Within Australia, Aboriginal
women have significantly higher rates of anxiety or depression in the perinatal period [8–10] than the non-Aboriginal
perinatal population [11]. A large Australian study found
19% of Aboriginal and Torres Strait Islander women had
antenatal depression versus approximately 9% among nonIndigenous women [12]. Perinatal depression and anxiety
was identified in 25% of a sample of 91 perinatal Aboriginal
Australian women from the Kimberley region [13].
It is unlikely to be culture or ethnicity per se that leads
to elevated rates of perinatal depression, but rather that certain cultural groups experience higher exposure to multiple
risk factors which are correlated with perinatal mental ill
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health [14]. For Indigenous women such as Aboriginal Australian women colonisation, marginalisation, dispossession
and racism create environments in which clusters of risk
factors form [15–18]. International Indigenous experiences
of perinatal mental ill health emphasise cultural disconnectedness, sociodemographic vulnerability, family and/or
intimate partner violence, intergenerational trauma, limited
social supports, substance abuse and limited expressions of
self-efficacy [14, 19]. Despite high levels of risk factors [20],
most Indigenous women also have protective factors which
may reduce their risk of developing perinatal mental health
disorders. There is a paucity of knowledge, however, about
the role these protective factors play in Indigenous women’s
overall perinatal mental health [14, 19].
Understanding what supports and enables good Indigenous perinatal mental health offers unique opportunities
for individuals, communities and services to mobilise and
enhance perinatal wellbeing. Studies identifying the types
and impact of protective factors for Indigenous peoples’
mental health, [21–28] including Indigenous perinatal
mental health [29, 30], are framed by concepts of resiliency. Resiliency is defined as the ability of people to cope
in the event of significant adversity or risk [31–33] and is
understood as a complex interplay between an individual’s
biology, psychology and social environment. Within this
interplay, expressions of hope and self-efficacy, alongside
perceptions of coping, control and competence, are better
predictors of individual resilience than variables such as
education, income or employment [31–34]. Indigenouscentred resiliency literature from Australia, New Zealand,
Canada and the United States promotes the concept of a person’s health and wellbeing as holistic and optimised when
connection to land, culture and family is strong and present
[20, 24, 35].
In Australia, perinatal mental health screening is a component of clinical care, screening commonly occurs using
the Edinburgh Postnatal Depression Scale (EPDS) [11].
The EPDS [36] is a traditional screening tool for depression
and anxiety; it comprises of a series of discrete questions
with prescribed responses of which women choose one.
The EPDS does not assess for, or enquire about, a woman’s
protective factors. There have been longstanding concerns
with the suitability of the EPDS for use with Aboriginal
Australian women [18] and in the Kimberley region this led
to the development of the Kimberley Mum’s Mood Scale
(KMMS). The KMMS is a two part perinatal depression and
anxiety risk assessment tool. Part 1 of the KMMS adapts the
EPDS using language and graphics determined via a community co-design process [37]. Part 2 involves the narrative
approach of ‘yarning’ [38–41] as a method for health professionals to explore selected psychosocial risk and protective
factors with women [37]. Women’s responses to Part 1 and
Part 2 are interpreted by the health professional to determine
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the woman’s overall risk of depression and/or anxiety and
determine next steps in her clinical/psychosocial care.
Results from the KMMS validation study demonstrated
that the KMMS is capable of identifying women with
moderate or high risk of depression and/or anxiety when
assessed against a blinded standardised diagnostic interview conducted by a general practitioner (GP) trained and
experienced in mental health assessment (sensitivity 83%;
specificity, 87%; positive predictive value, 68%) [13]. This
study also demonstrated that the KMMS was acceptable to
women and their health professionals [13]. The KMMS validation study and subsequent consultations with other groups
of Aboriginal women have identified that the inclusion of
protective factors is central to Aboriginal women identifying
the KMMS as acceptable and culturally safe [42, 43].
The aim of this paper is to describe the psychosocial protective and risk factors identified in the KMMS validation
study sample [13] and explore the role of these factors in
perinatal mental health screening and diagnostic outcomes.

Methods
This project was endorsed by the Kimberley Aboriginal
Health Planning Forum Research Subcommittee and has
approval from the Western Australian Aboriginal Health
Ethics Committee (Project 781) and the Western Australian
Country Health Service Human Research Ethics Committee
(RGS 2012–23).

Research design
We used a mixed methods [44] approach to retrospectively
analyse a cross-sectional study dataset of completed KMMS
assessments [13]. The KMMS assessments were undertaken
by female, non-Indigenous midwives and child health nurses
during 2013–2014 and form the basis of the KMMS validation for the Kimberley. A detailed account of the original
study design and findings have been published elsewhere
[13]. The data recorded during Part 2 of the KMMS assessment (the psychosocial yarn [40]) were categorised into psychosocial ‘risk’ and ‘protective’ factors and the characteristics of both categories using a directed qualitative content
analysis approach [45]. This included describing protective
factors in relation to risk factors where a connection was
evident in the data. Second, it involved quantifying risk
and protective factors associated with different KMMS risk
assessment categories as recorded by the healthcare professional administering the KMMS. The KMMS assessment
categories were no risk, low, moderate, or high risk. Third,
the relationship between a clinical diagnosis of perinatal
depression and/or anxiety and protective and risk factors
was explored using statistical analysis.

Social Psychiatry and Psychiatric Epidemiology

Study context and sample
The Kimberley region is a remote and expansive region of
Western Australia, beginning approximately 2000 km north
of Perth, the state capital. The Kimberley has a total population of about 34,000 people with approximately 42% of
all residents identifying as Aboriginal [46]. At a population
level, Aboriginal people across the region experience poorer
health outcomes and increased disadvantage associated with
social determinants of health than non-Aboriginal residents
[47].
Our study sample consisted of the files of the 91 Kimberley Aboriginal women who had consented to the KMMS
validation study, completed the two-part KMMS and GP
mental health assessment [13]. Participants were aged
16–41 years (median 24 years, IQR 20.7–28.9 years) and
were receiving their perinatal health care from a Kimberley
Aboriginal Community Controlled Health Service (ACCHS)
or the Western Australian Country Health Service—Kimberley (WACHS-K). All women were either pregnant (more
than 6 weeks gestation) or had a child aged between 7 days
and 12 months, and were not known to have been acutely
mentally unwell at the time of recruitment. Within the sample, 23 out of 91 women (25%) were clinically diagnosed
with depression and/or anxiety [13].

Data collection and analysis
KMMS Part 2 assessments, i.e. the health professional’s
clinical notes of the information provided by the woman during the KMMS ‘yarn’ [40], were transcribed verbatim into
individual Microsoft Word documents. These were imported
into NVivo 12 (QSR International), and the clinical notes
were coded and analysed using a directed qualitative content
analysis approach [45]. Qualitative coding and analysis was
undertaken by members of the research team (Kimberley
Aboriginal Medical Services (KAMS) Aboriginal Research
Officer, KAMS KMMS Project Officer, Rural Clinical
School of Western Australia (RCSWA) Research Associate
and the RCSWA Research Fellow) over eight workshops.
The team members were blinded to the participants’ KMMS
Part 1 score and KMMS overall risk assessment during the
coding and analysis process.
Directed qualitative content coding resulted in three categories of nodes: psychosocial contextual information, psychosocial protective factors and psychosocial risk factors.
In subsequent analysis of the data, the three categories were
refined and sublevel nodes relating to a particular psychosocial phenomenon were generated; these sublevel nodes
included and expanded on the KMMS Part 2 domains (i.e.
support, major stressors, self-esteem and anxiety levels, relationships, childhood experiences, social and emotional wellbeing). Information in which no inherent risk or protective

factor could be deductively determined was coded as psychosocial context and was excluded from further analysis.
We assessed patterns and shared characteristics within the
other coded categories to arrive at a rich descriptor of the
identified protective factors, risk factors, and protective factors associated with risk factors.
Following data coding, the presence or absence of each
protective factor and risk factor for each woman was quantified as a binary variable in Microsoft Excel, along with the
presence or absence of a protective factor associated with
each risk factor. Using Stata 14 (StataCorp, 2015), these
data were amalgamated with additional information from
the validation study for statistical analysis including KMMS
risk category (no, low, moderate or high risk), and whether
there was a clinical diagnosis of perinatal depression and/
or anxiety.
For each KMMS risk category, the mean number of
total protective and risk factors and percentage of women
with most common types of factors were calculated. Trends
across categories were assessed using variance-weighted
least squares linear regression. The number of protective
factors compared to risk factors were summarised for women
who did and did not receive a diagnosis of perinatal depression and/or anxiety, with types of factors descriptively
investigated for a subset of participants. The associations
between a diagnosis and the presence of specific protective
and risk factors were analysed using chi-squared tests, and
two-tailed Fisher’s exact tests where there were expected
cell values < 5. A p value of 0.05 was considered statistically significant.

Findings
Psychosocial protective factors
For the vast majority of women (88/91), at least one protective factor was identified within their KMMS assessment
(mean 4.0, SD 1.7; Table 1). Family-based support was
the most frequently recorded psychosocial protective factor among participants overall and was mentioned by 78
women. Support was characterised as practical, emotional,
‘having someone to talk to’ and/or having someone to ‘be
with’. Women described general experiences of ‘support’
within the immediate and extended family environment as
well as specific family members who provided high levels of
support. Mothers were the most commonly mentioned supportive family member, followed by sisters. Family support
was generally present for women who lived with or close to
family, but was also reported by some who were geographically separated from their family.
While only about a quarter of the women identified their
partners as a source of ‘support’, more than half the women
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Table 1  Mean number of protective and risk factors and percentage of women with most common types of factors by KMMS risk category
Protective and risk factors

Protective factors (PFs)
Mean total PFs (SD)
Proportion of women with common PFs
Family (%)
Emotional regulation, self-esteem (%)
Healthy lifestyle (%)
Intimate partner relationships (%)
Good childhood (%)
Risk factors (RFs)
Mean total RFs (SD)
Proportion of women with common RFs
Adverse childhood experience (%)
Grief and loss (%)
Anxiety, stress (%)
Family (%)
Emotional regulation, self-esteem (%)
Intimate partner violence (%)
Other intimate partner stressors (%)

KMMS risk category

Total (n = 91)

p-valuea

No risk (n = 18)

Low (n = 45)

Moderate (n = 19)

High (n = 9)

4.9 (1.1)

4.3 (1.4)

3.7 (1.5)

1.6 (1.3)

4.0 (1.7)

< 0.001*

100
94
78
67
61

87
82
67
73
51

95
47
58
37
32

33
11
22
22
11

86
70
63
59
45

0.001*
< 0.001*
0.008*
0.003*
0.003*

1.1 (1.1)

2.4 (1.3)

3.4 (1.7)

3.8 (1.0)

2.5 (1.6)

< 0.001*

28
17
11
6
6
11
6

51
51
44
29
16
4
18

42
58
58
37
32
37
21

67
22
33
44
67
56
22

46
43
40
27
22
18
16

0.1
0.3
0.05
0.01*
< 0.001*
< 0.001*
0.2

Based on clear delineation in total percentages (least common included protective factor 45%, most common excluded 18%; least common
included risk factor 16%, most common excluded 7%)
KMMS risk category based on assessment by midwife or child health nurse
KMMS Kimberley Mum’s Mood Scale, SD standard deviation
*Statistically significant linear trend (p < 0.05)
a

Test for linear trend across four KMMS risk categories

in the sample (54/91) described their intimate relationships
as ‘good’ and ‘strong’. These women described their partners as ‘caring’, ‘helpful’, taking an active role in fathering
and/or excited about the new baby/arrival of the baby. A
small number of participants (n = 3) identified a history of
intimate partner violence which they stated had now ceased;
these women identified their partners as ‘good men’.
Most women who identified positive support and connectivity with their family identified themselves as ‘strong’,
‘confident’, managing or coping well, and ‘feeling good’
(64/91). Many of these women reported that they ‘stay away
from humbug’ and ‘don’t let things worry me’. Spending
time with children and family, going fishing, listening to
music, playing sport, gardening, and reading the bible were
emphasised by women as ways of enacting self-care and
enhancing their sense of wellbeing.
Responsibility for children was another common psychosocial protective factor mentioned by women. Nurturing children, keeping them safe and ensuring children
had access to education were common themes. Women
expressed a desire to be a role model for their children (both
biological and other children in their care). Generally, children were discussed as a normal part of life and a source
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of both comfort and distraction when life stressors were
encountered.
Positive childhood memories and experiences were identified in just under half of KMMS assessments (41/91). In
these assessments, childhood is associated with participants
feeling ‘safe’, ‘secure’, ‘happy’, being ‘part of an extended
and loving family’ and having ‘connection to country’.
Women noted a range of different family structures when
commenting on their positive childhoods; this included
growing up with separated parents, a grandparent or another
member of their extended family, and/or growing up with
both parents.
Aspects of a healthy lifestyle were mentioned by 57
women. This included not currently or never having used
alcohol, cigarettes or marijuana. Women who had given up
alcohol and other substances often associated this with a
desire to ‘do better’ or ‘set a good example’, one woman
noted she was ‘much happier and free now’. Five women
talked about broader healthy lifestyle activities such as fishing, walking, taking time out and ‘exercise’. Other sources
of psychosocial protective factors less commonly identified
were friends, employment and study, religion, and engagement with health professionals.
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In univariate analyses of common protective factors, family based support, emotional regulation/self-esteem, having
a healthy lifestyle, supportive intimate partner relationships
and a good childhood were statistically significantly more
likely to be associated with lower KMMS risk (Table 1) and
be reported in women who did not have clinical depression
and/or anxiety (Table 2).

Psychosocial risk factors
Only 7/91 women had no reported risk factors; the overall
mean number of risk factors was 2.5 (SD 1.6; Table 1).
Childhood
Adverse childhood experiences were identified by nearly
half of the women (42/91). Family breakdown, having parents that were ‘drinkers’, witnessing domestic violence,
childhood abuse (physical and/or sexual), and neglect were
the most commonly identified features of adversity. Loss of a
Table 2  Number and percentage
of women with different types
of protective factors and risk
factors, and protective factors
associated with risk factors,
with or without a diagnosis of
depression and/or anxiety in the
KMMS validation study

parent or a carer was also identified in several of the assessments as a compounding feature to a childhood already
shaped by adversity. Approximately, three quarters of participants who mentioned adverse childhood experiences
identified an associated protective factor. Primarily, this
was being raised by grandparents (mostly a grandmother)
or having a grandparent as their ‘safe’ person. Other female
members in the family, aunties, or ‘other mothers’ (generally
meaning maternal aunts in Western terms) were also identified as having a carer role in the face of family breakdown.
Grief and loss
Grief and loss was a pervasive theme with 39 women discussing the impact of loss on their lives. Twenty women
(22% of participants) referred to a ‘recent’ death of a significant family member (including, for two women, their
child). Within this group, several women identified multiple
losses of family members. The death of a loved one often
was identified as traumatic (accident, suicide, assault related,

Type of factor

Diagnosed with depression
and/or anxiety
No n (%)

Total n (%)

p-value

Yes n (%)

Protective factor
Family
64 (94%)
14 (61%)
Emotional regulation, self-esteem
56 (83%)
8 (35%)
Healthy lifestyle
49 (72%)
8 (35%)
Intimate partner relationships
46 (68%)
8 (35%)
Good childhood
36 (53%)
5 (22%)
Risk factor
Adverse childhood experience
28 (41%)
14 (61%)
Grief and loss
27 (40%)
12 (52%)
Anxiety, stress
23 (34%)
13 (57%)
Family
15 (22%)
10 (43%)
Emotional regulation, self-esteem
8 (12%)
12 (52%)
Intimate partner violence
8 (12%)
8 (35%)
Other intimate partner stressors
12 (18%)
3 (13%)
Total women
68 (100%)
23 (100%)
Women with each risk factor (RF) who had an associated protective factor (PF)a
PF for adverse childhood experience RF
23 (82%)
8 (57%)
PF for grief and loss RF
19 (70%)
3 (25%)
PF for anxiety/stress RF
14 (61%)
10 (77%)
PF for family RF
12 (80%)
7 (70%)
PF for emotional regulation, self-esteem RF
6 (75%)
6 (50%)
PF for intimate partner violence RF
8 (100%)
4 (50%)
PF for other intimate partner stressors RF
11 (92%)
3 (100%)

78 (86%)
64 (70%)
57 (63%)
54 (59%)
41 (45%)

< 0.001*
< 0.001*
0.001*
0.006*
0.009*

42 (46%)
39 (43%)
36 (40%)
25 (27%)
20 (22%)
16 (18%)
15 (16%)
91 (100%)

0.1
0.3
0.054
0.047*
< 0.001*
0.02*
0.8

31 (74%)
22 (56%)
24 (67%)
19 (76%)
12 (60%)
12 (75%)
14 (93%)

0.1
0.008*
0.5
0.7
0.4
0.08
1.0

Diagnosis by general practitioner following KMMS, blinded to KMMS assessment
KMMS Kimberley Mum’s Mood Scale
*Considered statistically significant (p < 0.05)

a

Denominator is the number of women with each risk factor, rather than total women
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long illness with the family member hospitalised far away
in Perth). Women often described the anniversary of deaths
and the person’s birthday as ‘triggering’.
Most women who identified grief and loss as a risk factor
noted talking with family and receiving support from family
was a protective factor (22/39). Children were also mentioned as providing a ‘purpose’ and a sense of perspective.
Many women reflected on the importance of giving themselves ‘time’ to grieve and being accepting of the grieving
process. Around a one quarter of women noted no specific
protective factors for grief and loss. The absence of protective factors for this risk was significantly associated with
clinical depression and/or anxiety (Table 2).
Worry, stress and anxiety
Feelings of ‘worry’, ‘stress,’ or ‘anxiety’ were identified
by 40% of women (36/91). Fifteen described these feelings as generalised (‘I think too much’, ‘stressing out at
everything’). Other women identified more specific concerns including worry about family members or happenings within their extended family, children (particularly
their children’s safety), stress relating to being pregnant (low
mood, unplanned pregnancy, lack of support). Other worries/stressors included food security, finances, relationship
with partner, insecure living arrangements and involvement
with Department for Child Protection.
Two-thirds of women with an anxiety or stress risk factor
had an associated protective factor. The majority identified
that this involved talking to family and receiving support
from family. Most commonly, this support was provided by
mothers, aunties and sisters. Several women talked about
self-care practices, this included walking, fishing, reading,
and being ‘out bush’. Others talked about resiliency: ‘being
strong’ and having the ability to ‘cope’ with life. Counselling, church, partners and work were other protective factors
identified.
Family as stress
While most women identified family as a protective factor,
family was also raised by some women as a risk factor for
their psychosocial wellbeing (25/91). Eleven women referenced family stress in relation to a family member’s behaviour when intoxicated. Having little or no support from family, arguments and demands from family members, kinship
caring responsibilities and family ‘judgement’ were other
commonly identified aspects of family-related stress.
Approximately, three quarters of women with a family
risk factor identified having protective factors to manage
this psychosocial risk. Most commonly, these protective factors emphasised women having a sense of autonomy, ‘good
boundaries’ and being able to exercise control over their life.
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Additionally, women talked about close relationships with
other family members as a means of mitigating the stress of
a problematic or absent relationship.
Intimate partner violence
Sixteen women identified intimate partner violence (IPV).
Aspects of IPV included physical abuse, sexual violence,
coercion (‘forces me to do things’; ‘forces me to buy drugs’),
and jealousy (‘I can’t go anywhere by myself’, ‘doesn’t like
[me] spending time with [my] daughter’). One woman identified the violence as ‘worse’ during pregnancy. Problematic
drinking and drug taking of partners was mentioned by six
women experiencing IPV.
Two women identified the violence occurring in relationships that had recently ended. One of these women stated she
is still ‘frightened and shaky’ when talking to her ex-partner
but identified the separation as a protective factor against
further violence. Ten other women identified family as a protective factor to the IPV. These women characterised support
from their family as having someone to talk to or someone to
be with, without pressure or expectation. For some women,
this included ‘stopping’ with family when her partner is violent or when she can see his behaviour is escalating.
Intimate partner stressors
A further 15 women identified a range of other stressors
from intimate partners including annoyance, arguing, alcohol and drug use, jealousy, infidelity, relationship breakdown, unstable relationships, ex-partner causing ‘stress’ and
communication issues (specific to loss of a child). These
women did not report intimate partner violence.
All but one of these women reported associated protective factors, most commonly women adopted self-regulating
behaviours (‘Think and talk to myself. I say forget about
that—don’t cause a fight’) or physically removed themselves
(‘Leave house when partner drinks’) as a means of mitigating the stressor. Other women identified positive communication with their partner and an ability to see the ‘big
picture’ and/or an overall sense of satisfaction with the relationship as the means to managing this stressor.
Feelings of loneliness, sadness, poor self‑esteem and poor
emotional regulation.
Twenty women identified feelings of loneliness, sadness,
poor self-esteem and emotional dysregulation. Loneliness
was identified as a feeling of disconnection as opposed to
physical isolation from people and was raised by ten women.
Overall women spoke about their desire to ‘stay well and
safe for children’ and to be ‘self-motivated and determined’,
work and family were other noted protective factors. Two
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women however spoke about feeling ‘no good’ in themselves, neither woman identified any protective factors.
Suicidal ideation, self‑harm, history of mental health
disorders and substance misuse
Six women discussed recent feelings of suicidal ideation.
Five of the six women identified their children and family
as the reasons why they would not harm themselves despite
the feelings arising in them. One participant had very clear
intentions of harming herself and the KMMS notes documented that the primary health care provider arranged for
immediate support and intervention.
In addition to the six women above, one woman discussed current self-harming behaviours and a previous
suicide attempt. She identified friends as her protective
factor. Two women identified a history of depressive disorders. One woman identified a previous history of perinatal
depression and anxiety. The other woman identified being
on antidepressants and receiving support through counselling services.
Thirty participants identified consuming alcohol, cigarettes and/or other drugs during the perinatal period. Many
of these women described attempts to reduce or cease alcohol, cigarettes or marijuana/other drugs either during pregnancy or in the post-natal period.
Statistically significant risk factors
Of the more common risk factors, family as stress, lack of
emotional regulation/self-esteem, and intimate partner violence were individual significantly associated with higher
KMMS risk (Table 1) and having clinical depression and/
or anxiety (Table 2).

Relationship between protective and risk factors,
KMMS risk and diagnosis of depression and anxiety
There was a consistent relationship between recorded protective and risk factors and the overall KMMS risk assessment.
Women recorded at higher risk less commonly had protective factors recorded (11–33% high risk vs 61–100% no risk)
and more commonly had risk factors recorded (22–67% high
risk vs 6–28% no risk) than women with lower KMMSassessed risk (Table 1). Consistent with this, the mean number of protective factors decreased with increasing KMMS
risk category (4.9–1.6), with an inverse pattern for risk factors (1.1–3.8) across categories (from no to high risk).
This relationship was also apparent in the independent GP
assessments which were blinded to the results of the KMMS.
Women diagnosed with clinical depression and/or anxiety
had a mean of two protective factors and four risk factors
recorded on the KMMS, and frequently had risk factors that

did not have a corresponding protective factor. Conversely,
those who did not receive a clinical diagnosis of depression
and/or anxiety had a mean of approximately four protective
factors and two risk factors recorded.
None of the women with protective factors and no risk
factors were diagnosed with depression and/or anxiety, while
all the women with risk factors and no protective factors
were diagnosed (Table 3). Of the women who had an equal
or higher number of risk factors compared to protective factors, approximately half were diagnosed with depression
and/or anxiety. Of the 50 women who had a greater number
of protective factors than risk factors, only four (8%) were
diagnosed with mild or moderate anxiety or depression.
Notably, all four had a risk factor of grief and loss and three
of these did not have an identified protective factor to this
risk.

Discussion
This study highlights the importance of considering both
protective factors and risk factors as well as western biomedical symptoms when screening Aboriginal Australian
women’s perinatal mental health. We found that the relative
numbers of risk and/or protective factors, the types of factors, and the connections between risk and protective factors were significantly associated with mental health status.
Protective factors were observed for the vast majority of the
women and appeared to contribute to the absence of anxiety
or depression in many women with significant risk factors.
The most prominent of these protective factors was positive
relationships with family members.
Our findings highlight the particular importance of
family as a protective factor for depression and/or anxiety where there is a risk factor of grief and loss (70% vs
25%, P = 0.008). These findings about positive family
Table 3  Summary of relative quantities of protective factors and risk
factors for women with or without a diagnosis of depression and/or
anxiety in the KMMS validation study
Total
Summary of relative quantity of protective factors Deprescompared to risk factors
sion and/
or anxiety

Protective factors present; no risk factors
More protective factors than risk factors
Equal or fewer protective factors than risk factors
No protective factors; risk factors present
Total

No

Yes

7
46
15
0
68

0
4
16
3
23

7
50
31
3
91

Diagnosis by general practitioner following KMMS, blinded to
KMMS assessment.
KMMS Kimberley Mum’s Mood Scale
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relationships further support the social-ecology framework
of resiliency which asserts positive relationships, social
cohesion, and community connectedness contribute to
resilient individual level functioning [31–33, 35, 48], even
in environments characterised by structural risks [49]. The
role of positive family connections in supporting Indigenous
mental wellness was first demonstrated in a study of 279
Indigenous (but not specifically perinatal) Canadian women
[21]. For women with low social support, depression and/
or anxiety was significantly higher among those who had
experienced childhood adversities versus those who had not.
Other studies have also described women’s protective factors
having a buffering effect against the detrimental impacts of
adverse childhood experiences on mental health [50–52].
In our study, adverse childhood experiences were common
(one-third of women) and connections with other family
members were described as a protective factor associated
with this risk.
Intimate partner violence (IPV) was reported by over
one quarter of women in this study. The disclosure of IPV
during the screening assessment was significantly associated with a diagnosis of a perinatal mental health disorder,
this is consistent with the known adverse impacts of IPV on
mental health [53, 54]. We note that Aboriginal women are
disproportionately impacted by IPV [55] and often hesitant
to discuss IPV with health professionals due to concerns
that information may be used to justify the removal of their
children by statutory services [56]. Approaches that are culturally safe and strengths based are more likely to be acceptable for Aboriginal women and provide a starting place for
support [53, 56] and the KMMS may assist with this.
Our findings advance the argument that traditional mainstream approaches to perinatal mental health screening
which focus exclusively on symptoms and risk factors are
not sufficient in responding to the needs of Aboriginal Australian women [14, 18, 19]. We have found that while certain
risk factors are more indicative of psychological distress the
actual significance of a risk factor can only be understood in
the unique context of a woman’s overall risk and resiliency.
To this effect, one risk factor may significantly and adversely
impact an individual woman’s mental health, while for other
women, several risk factors may not lead to a clinical mental health diagnosis. This demonstrates the limitations of
perinatal mental health screening tools such as the EPDS
which predetermine the significance of a risk for women
and promote psychosocial investigation and care only when
an elevated level of risk has been determined [43, 57, 58].
Aboriginal Australian women have identified that yarning
based approaches to screening, which celebrates their resiliency and explores their psychosocial risks is a culturally
safe starting point for conversations and screening of their
perinatal mental health [13, 42, 43]. The exploration of risk
and protective factors in perinatal mental health screening
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is also closely aligned with the concurrent delivery of psychosocial care by the administering health professionals. In
remote and resource poor environments, such as the Kimberley [17], the provision of psychosocial care, including
the recognition and validation of a woman’s resiliency, is a
desirable, achievable and effective approach to supporting
many women at low and moderate risk of mental ill-health
[11].
The small sample size of the validation study made it
difficult to assess the effect of specific protective factors for
risk factors. Further work on both understanding the role
of protective factors and accounting for them in perinatal
mental health screening for Aboriginal Australian women
and their global Indigenous counterparts is recommended.
The directed qualitative content analysis was based on a relatively large number of participants which was independently
collected by local clinical staff who generally knew the participant. However, these data were somewhat limited by the
extent to which information was recorded, and therefore,
lacks the thickness of a phenomenological or first person
approach to gathering data.

Conclusion
This paper highlights the importance of protective factors in
supporting the mental health of Indigenous peoples across
a range of colonised settings, who experience shared characteristics of structural risk. Our study demonstrated that
the presence of protective factors was associated with the
absence of a clinical diagnosis of depression and/or anxiety.
These protective factors can be understood as expressions
of resiliency. We recommend that screening tools which
include exploration of protective factors are more broadly
adopted in mental health, including perinatal mental health,
screening for Indigenous peoples.
Funding This research is funded through a National Health and Medical Research Council Partnership Grant (APP1132659).
Data availability Data cannot be shared publicly because of the ethical
restrictions and data sovereignty considerations involved in working
with a small population of Aboriginal people in Western Australia.
Indigenous data sovereignty is defined as the right of Indigenous peoples to determine the means of collection, access, analysis, dissemination and reuse of data pertaining to the Indigenous peoples from whom
it relates or was derived from. As such, the minimal dataset will be
made available upon request for researchers who meet the criteria for
access to confidential data. Interested researchers should contact Emma
Carlin at Emma.Carlin@rcswa.edu.au for data requests.

Compliance with ethical standards
Conflict of interest The authors declare no conflict of interest. The
funders had no role in the design of the study; in the collection, analyses, or interpretation of data; in the writing of the manuscript, or in the
decision to publish the results.

Social Psychiatry and Psychiatric Epidemiology
Ethics approval This project was endorsed by the Kimberley Aboriginal Health Planning Forum Research Subcommittee and has approval
from the Western Australian Aboriginal Health Ethics Committee (Project 781) and the Western Australian Country Health Service Human
Research Ethics Committee (RGS 206).
Consent to participate Informed consent was obtained from all individual participants included in the study.
Consent for publication Informed consent was obtained from all individual participants included in the study, this include consent for publication.
Open Access This article is licensed under a Creative Commons Attribution 4.0 International License, which permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long
as you give appropriate credit to the original author(s) and the source,
provide a link to the Creative Commons licence, and indicate if changes
were made. The images or other third party material in this article are
included in the article’s Creative Commons licence, unless indicated
otherwise in a credit line to the material. If material is not included in
the article’s Creative Commons licence and your intended use is not
permitted by statutory regulation or exceeds the permitted use, you will
need to obtain permission directly from the copyright holder. To view a
copy of this licence, visit http://creativecommons.org/licenses/by/4.0/.

11.

12.
13.

14.

15.

16.

References
1. Dadi AF, Miller ER, Bisetegn TA, Mwanri L (2020) Global burden of antenatal depression and its association with adverse birth
outcomes: an umbrella review. BMC Public Health 20(1):173.
https://doi.org/10.1186/s12889-020-8293-9
2. Stewart DE (2015) Battling perinatal depression. Lancet
386(9996):835–837
3. World Health Organisation (2020) Maternal Mental Health. https
://www.who.int/mental_health/mater nal-child/mater nal_menta
l_health/en/
4. Huizink AC, Mulder EJ, Buitelaar JK (2004) Prenatal stress and
risk for psychopathology: specific effects or induction of general susceptibility? Psychol Bull 130(1):115–142. https://doi.
org/10.1037/0033-2909.130.1.115
5. Hay DF, Pawlby S, Waters CS, Sharp D (2008) Antepartum and postpartum exposure to maternal depression: different effects on different adolescent outcomes. J Child Psychol Psychiatry 49(10):1079–1088. https  : //doi.org/10.111
1/j.1469-7610.2008.01959.x
6. Stein A, Pearson RM, Goodman SH, Rapa E, Rahman A, McCallum M, Howard LM, Pariante CM (2014) Effects of perinatal
mental disorders on the fetus and child. Lancet 384(9956):1800–
1819. https://doi.org/10.1016/S0140-6736(14)61277-0
7. Ogbo FA, Eastwood J, Hendry A, Jalaludin B, Agho KE, Barnett
B, Page A (2018) Determinants of antenatal depression and postnatal depression in Australia. BMC Psychiatry 18(1):49
8. Australian Institute of Health and Welfare (2012) Experience of
perinatal depression: data from the 2010 Australian national infant
feeding survey Information Paper. AIHW, Canberra
9. Australian Institute of Health and Welfare (2019) The health and
welfare of Australia’s Aboriginal and Torres Strait Islander Peoples. AIHW, Canberra
10. Prandl KJ, Rooney R, Bishop BJ (2012) Mental health of Australian Aboriginal women during pregnancy: identifying the

17.

18.
19.

20.

21.

22.

23.

24.

gaps. Arch Womens Ment Health 15(3):149–154. https://doi.
org/10.1007/s00737-012-0276-0
Austin M P, Highet N (2017) Mental health care in the perinatal
period: Australian Clinical Practice Guideline. Centre of Perinatal Excellence. https: //www.cope.org.au/health -profes siona ls/healt
h-professionals-3/review-of-new-perinatal-mental-health-guide
lines/.
Buist A, Bilszta J (2005) National Postnatal Depression Program: prevention and early intervention 2001–2005 final report.
Melbourne.
Marley JV, Kotz J, Engelke C, Williams M, Stephen D, Coutinho
S, Trust SK (2017) Validity and acceptability of kimberley
mum’s mood scale to screen for perinatal anxiety and depression in remote aboriginal health care settings. PLoS ONE
12(1):e0168969. https://doi.org/10.1371/journal.pone.0168969
Bowen A, Duncan V, Peacock S, Bowen R, Schwartz L, Campbell
D, Muhajarine N (2014) Mood and anxiety problems in perinatal
indigenous women in Australia, New Zealand, Canada, and the
United States: a critical review of the literature. Transcultural psychiatry 51(1):93–111
Zubrick SR, Dudgeon P, Gee G, Glaskin B, Kelly K, Paradies Y,
Scrine C, Walker R (2004) Social determinants of Aboriginal and
Torres Strait Islander social and emotional wellbeing. In: Dudgeon P, Milroy H, Walker R (eds) Working together: aboriginal
and torres strait islander mental health and wellbeing principles
and practice. Australian Government Department of the Prime
Minister and Cabinet, Canberra
Gausia K, Thompson SC, Nagel T, Schierhout G, Matthews V,
Bailie R (2015) Risk of antenatal psychosocial distress in indigenous women and its management at primary health care centres
in Australia. Gen Hosp Psychiatry 37(4):335–339
Bhat SK, Marriott R, Galbally M, Shepherd CC (2020) Psychosocial disadvantage and residential remoteness is associated with
Aboriginal women’s mental health prior to childbirth. Int J Pop
Data Science 5 (1)
Kotz J, Marriott R, Reid C (2020) The EPDS and Australian Indigenous women: a systematic review of the literature. Women Birth.
https://doi.org/10.1016/j.wombi.2020.02.007
Owais S, Faltyn M, Johnson AV, Gabel C, Downey B, Kates N,
Van Lieshout RJ (2020) The perinatal mental health of indigenous women: a systematic review and meta-analysis. Can J Psych
65(3):149–163
Kelly K, Dudgeon P, Gee G, Glaskin B (2009) Living on the edge:
Social and emotional wellbeing and risk and protective factors
for serious psychological distress among Aboriginal and Torres
Strait Islander people. Darwin: Cooperative Research Centre for
Aboriginal Health
Bernards S, Wells S, Morton-Ninomiya M, Plain S, George T,
Linklater R, Mushquash C, George J (2019) Buffering effects
of social support for Indigenous males and females living with
historical trauma and loss in 2 First Nation communities. Int J
Circumpolar Health 78 (2). doi: https://doi.org/10.1080/22423
982.2018.1542931
Westerman T (2003) Development of an inventory to assess the
moderating effects of cultural resilience with Aboriginal youth
at risk of depression, anxiety and suicidal behaviours. School of
Psychology Perth, WA, Curtin University Doctor of Philosophy
Graham H, Martin S (2016) Narrative descriptions of miyo-mahcihoyan (physical, emotional, mental, and spiritual well-being) from
a contemporary nehiyawak (Plains Cree) perspective. Int J Mental
Health Syst 10. doi: https://doi.org/10.1186/s13033-016-0086-2
Walls ML, Whitbeck L, Armenta B (2016) A Cautionary Tale:
Examining the Interplay of Culturally Specific Risk and Resilience Factors in Indigenous Communities. Clin Psyc Science 4
(4). doi: https://doi.org/10.1177/2167702616645795

13

Social Psychiatry and Psychiatric Epidemiology
25. Thomas D, Mitchell T, Arseneau C (2016) Re-evaluating resilience: from individual vulnerabilities to the strength of cultures and collectivities among indigenous communities. Resilience Internat 4(2):116–129. https : //doi.org/10.1080/21693
293.2015.1094174
26. Muriwai E, Houkamau CA, Sibley CG (2015) Culture as cure?
The Protective function of maori cultural efficacy on psychological distress. NZ J Psychol 44(2):14–24
27. Bals M, Turi AL, Skre I, Kvernmo S (2011) The relationship
between internalizing and externalizing symptoms and cultural
resilience factors in Indigenous Sami youth from Arctic Norway.
Int J Circumpolar Health 70(1):37–45. https://doi.org/10.3402/
ijch.v70i1.17790
28. McLennan V (2015) Family and community resilience in an
Australian Indigenous community. Aust Indigenous Health Bull
15(3):1–8
29. Logsdon MC, Usui W (2001) Psychosocial predictors of postpartum depression in diverse groups of women. West J Nurs Res
23(6):563–574
30. Pao C, Guintivano J, Santos H, Meltzer-Brody S (2019) Postpartum depression and social support in a racially and ethnically diverse population of women. Arch Women’s Ment Health
22(1):105–114. https://doi.org/10.1007/s00737-018-0882-6
31. Davydov DM, Stewart R, Ritchie K, Chaudieu I (2010) Resilience
and mental health. Clin Psychol Rev 30(5):479–495. https://doi.
org/10.1016/j.cpr.2010.03.003
32. Ungar M (2013) Resilience, trauma, context, and culture. Trauma,
Violence, & Abuse 14(3):255–266. https: //doi.org/10.1177/15248
38013487805
33. Poortinga W (2012) Community resilience and health: the role
of bonding, bridging, and linking aspects of social capital.
Health Place 18(2):286–295. https://doi.org/10.1016/j.healthplac
e.2011.09.017
34. Southwick SM, Bonanno GA, Masten AS, Panter-Brick C, Yehuda
R (2014) Resilience definitions, theory, and challenges: interdisciplinary perspectives. Euro J Psychotraumatol 5(1):25338. https
://doi.org/10.3402/ejpt.v5.25338
35. Kirmayer LJ, Dandeneau S, Marshall E, Phillips MK, Williamson
KJ (2011) Rethinking resilience from indigenous perspectives.
Can J Psychiatry 56(2):84–91. https://doi.org/10.1177/07067
4371105600203
36. Cox JL, Holden JM, Sagovsky R (1987) Detection of postnatal depression. Development of the 10-item Edinburgh postnatal depression Scale. Br J Psychiatry 150:782–786. https://doi.
org/10.1192/bjp.150.6.782
37. Kotz J, Munns A, Marriott R, Marley JV (2016) Perinatal depression and screening among Aboriginal Australians in the Kimberley. Contemp Nurse 52(1):42–58. https://doi.org/10.1080/10376
178.2016.1198710
38. Walker M, Fredericks B, Mills K, Anderson D (2014) “Yarning” as a method for community-based health research with
indigenous women: the indigenous women’s wellness research
program. Health Care Women Int 35(10):1216–1226. https://doi.
org/10.1080/07399332.2013.815754
39. Geia LK, Hayes B, Usher K (2013) Yarning/Aboriginal storytelling: Towards an understanding of an Indigenous perspective and
its implications for research practice. Contemp Nurse 46(1):13–17
40. Lin I, Green C, Bessarab D (2016) “Yarn with me”: applying
clinical yarning to improve clinician-patient communication in
Aboriginal health care. Aust J Primary Health 22(5):377–382.
https://doi.org/10.1071/PY16051
41. Bessarab D, Ng’andu B (2010) Yarning about yarning as a legitimate method in Indigenous research. Int J Crit Indig Stud 3(1):13
42. Carlin E, Atkinson D, Marley JV (2019) ‘Having a quiet word’:
yarning with Aboriginal women in the Pilbara region of Western

13

43.
44.

45.
46.
47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

Australia about mental health and mental health screening during
the perinatal period. Int J Environ Res Public Health 16(21):4253
Carlin E, Spry E, Atkinson D, Marley JV (2020) Why validation
is not enough: setting the scene for the implementation of the
Kimberley Mum’s Mood Scale. PLoS ONE 15(6):e0234346
Anguera MT, Blanco-Villaseñor A, Losada JL, Sánchez-Algarra P,
Onwuegbuzie AJ (2018) Revisiting the difference between mixed
methods and multimethods: Is it all in the name? Qual Quant
52(6):2757–2770. https://doi.org/10.1007/s11135-018-0700-2
Hsieh H-F, Shannon SE (2005) Three approaches to qualitative
content analysis. Qual health research 15(9):1277–1288. https://
doi.org/10.1177/1049732305276687
Australian Bureau of Statistics (2016) Kimberley region census
results. Canberra, Australia
Western Australian Country Health Service (2018, ) Kimberley
Health Profile. http://www.wacoun try.health .wa.gov.au/filead min/
sections/publications/Publications_by_topic_type/Reports_and_
Profiles/eDoc_-_CO_-_Kimberley_Health_Profile_2018.pdf.
Chmitorz A, Kunzler A, Helmreich I, Tüscher O, Kalisch R,
Kubiak T, Wessa M, Lieb K (2018) Intervention studies to foster resilience—a systematic review and proposal for a resilience
framework in future intervention studies. Clin Psychol Rev 59:78–
100. https://doi.org/10.1016/j.cpr.2017.11.002
Ioannidis K, Askelund AD, Kievit RA, van Harmelen A-L (2020)
The complex neurobiology of resilient functioning after childhood
maltreatment. BMC Med 18(1):32–16. https://doi.org/10.1186/
s12916-020-1490-7
Rodman AM, Jenness JL, Weissman DG, Pine DS, McLaughlin
KA (2019) Neurobiological markers of resilience to depression
and anxiety following childhood maltreatment: the role of neural
circuits supporting the cognitive control of emotion. Bio psych
87(9):S67
Hughes K, Bellis MA, Hardcastle KA, Sethi D, Butchart A, Mikton C, Jones L, Dunne MP (2017) The effect of multiple adverse
childhood experiences on health: a systematic review and metaanalysis. Lancet Pub Health 2(8):e356–e366
Chamberlain C, Gee G, Harfield S, Campbell S, Brennan S,
Clark Y, Mensah F, Arabena K, Herrman H, Brown S, Atkinson
J, Nicholson J, Gartland D, Glover K, Mitchell A, Atkinson C,
McLachlan H, Andrews S, Hirvoven T, Ralph N, Dyall D, Healing Past Nurturing Future G (2019) Parenting after a history of
childhood maltreatment: a scoping review and map of evidence in
the perinatal period. PLoS One 14 (3). doi:https: //doi.org/10.1371/
journal.pone.0213460
Moeller-Saxone K, Davis E, Stewart DE, Diaz-Granados N, Herrman H (2015) Promoting resilience in adults with experience of
intimate partner violence or child maltreatment: a narrative synthesis of evidence across settings. J Public Health 37(1):125–137.
https://doi.org/10.1093/pubmed/fdu030
Kendall-Tackett KA (2007) Violence against women and the perinatal period: the impact of lifetime violence and abuse on pregnancy, postpartum, and breastfeeding. Trauma Violence Abuse
8(3):344–353
Orr C, Preen D, Fisher C, Sims S, O’Donnell M (2019) Trends
in Hospital Admissions for Intimate Partner Violence in Australian Mothers With Children Born From 1990 to 2009. J Interpers
Violence:1–20. doi: https://doi.org/10.1177/0886260519832905
Spangaro J, Herring S, Koziol-McLain J, Rutherford A, Zwi AB
(2019) ‘Yarn about it’: Aboriginal Australian women’s perceptions
of the impact of routine enquiry for intimate partner violence. Culture, Health & Sexuality:1–18. doi: https: //doi.org/10.1080/13691
058.2018.1519117
Godin P (2004) “You don’t tick boxes on a form”: A study of
how community mental health nurses assess and manage risk.
Health Risk Soc 6(4):347–360. https://doi.org/10.1080/13698
570412331323234

Social Psychiatry and Psychiatric Epidemiology
58. Austin M-P, Colton J, Priest S, Reilly N, Hadzi-Pavlovic D (2013)
The antenatal risk questionnaire (ANRQ): acceptability and use

for psychosocial risk assessment in the maternity setting. Women
and Birth 26(1):17–25

13

