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ARTICLE INFO ABSTRACT

Handling editor: E Mendenhall In South Africa, substance use, violence, and HIV risk disproportionately affect young poor Black women. Few
studies have explicitly measured the co-occurrence of these health risks or the impact on mental health and
wellbeing for this population. To this aim, we use a person-centred approach to explore the clustering of health
risks among young Black women from urban informal settlements in Durban, South Africa, enrolled in an
intervention trial. Latent class analysis identified three health risk subgroups with increasing levels of health risk
co-occurrence: while all three subgroups had high rates of emotional/economic intimate partner violence, they
differed in their levels of the other health risks, with one (“lower-risk) subgroup defined by experiencing
violence against women (VAW), another by the co-occurrence of VAW with problematic alcohol use (i.e. “mid-
risk™), and the last (“high-risk”) subgroup by the co-occurrence of VAW, problematic alcohol use and sexual risk
behaviour. Descriptive analyses showed that lower education and food insecurity were associated with greater
health risk co-occurrence and that this in turn was associated with increased chances of depression and suicidal
ideation. Between subgroup differences persisted over time - after two years, the chances of experiencing
violence, problematic alcohol use, transactional sex and depression remained elevated for the women who
initially experienced more health risks. Persistent yet differing levels of risk suggest the need for urgent structural
interventions that address these health risks synergistically while taking account of individual differing primary
and secondary prevention needs. Our analyses highlight that social epidemics such as poverty, racism and gender
inequality play into the production of poor health outcomes, including poor mental health. These are the un-
derlying structural issues that need to be addressed in order to protect women’s health and reduce harm.
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1. Introduction et al., 2006). Problematic alcohol and substance use has been linked

with an increased risk of men’s perpetration of violence against women

Interactions and mutual causality between substance abuse, violence
perpetration and experience and HIV-acquisition risk are well estab-
lished. For example, HIV is a known sequalae of experiencing intimate
partner violence (IPV), and women who acquire HIV also have an
increased risk of IPV following disclosure of a positive HIV test result
(Campbell et al., 2008; Jewkes et al., 2010). Additionally, male perpe-
trators of IPV are more likely to engage in risky sexual behaviour that
confers higher HIV transmission risk (Campbell et al., 2008; Dunkle

(VAW) globally and has also been associated with women’s experience
of IPV (Devries et al., 2014; Greene et al., 2021; Mannell et al., 2022;
Mashaphu et al., 2018; Ramsoomar et al., 2021; Yakubovich et al.,
2018). Alcohol use has also been tied to increased HIV incidence
through increased sexual risk behaviours, such as greater chances of
unprotected sex (Assaf and Mallick, 2017; Fritz et al., 2010; Rwafa-Po-
nela et al., 2022; World Health Organization, 2005), although causality
is complex, and biological susceptibility likely also plays a role (Shuper
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et al., 2010).

These co-occurring and mutually enforcing “synergistic” epidemics
(The Lancet, 2017) of HIV, substance/alcohol abuse and VAW are
thought to be particularly pronounced in Sub-Saharan Africa (Campbell
et al., 2008; Russell et al., 2013). South African research has demon-
strated that men who perpetrate IPV are also more likely to engage in
risky sexual behaviour and problematic drug and alcohol use (Hatcher
et al., 2019; Jewkes and Morrell, 2018). However, less attention has
been paid to the co-occurrence of these corresponding health risks
amongst women, in South Africa, as well as globally (Tsai et al., 2017a).

Poor mental health has been tied to other health risks and outcomes,
such as in Mendenhall’s syndemics work on Mexican immigrant women
which explored how diabetes is tied together with depression through
adverse social conditions (Mendenhall, 2012). In addition, the interac-
tion between poor mental health and other health risks has led to in-
terventions such as the Programme for Improving Mental Health Care
(PRIME) project in South Africa striving to integrate mental health care
into packages of care for other chronic conditions (Petersen et al., 2016).
Whilst the separate links between violence against women (Oram et al.,
2017), problematic alcohol use (Mchugh and Weiss, 2019; Wilsnack
et al., 2013), sexual risk behaviour (Lundberg et al., 2011) and poor
mental health are relatively well-established, including in the South
African context (Mkhwanazi and Gibbs, 2021; Ndungu et al., 2020;
Pengpid and Peltzer, 2020; Rotheram-Borus et al., 2019), the potentially
worsened mental health impact of the co-occurrence of these particular
health risks has been less well-studied.

Social phenomena such as poverty, racism and colonialism play
critical roles in the production and spread of epidemics, and contem-
porary scholars have called for these social drivers to be reframed as
epidemics themselves (Weiss, 2021). Seen as epidemics in their own
right, structural issues can then be understood to interplay with other
“biological” epidemics to create increased health risks through accel-
erating exposure, morbidity and mortality (Weiss, 2021). For those
disadvantaged by structural hierarchies, these social phenomena can
induce a prolonged stress response through the accumulation of
discrimination and disadvantage, which become internalised and
embodied, creating stress-related illnesses and experiences, and addi-
tionally impacting the ability to buffer against future stress (McEwen
and McEwen, 2017). Furthermore, poverty and race are inextricably
linked; even apart from socioeconomic disadvantage, racialised groups
suffer greater health disadvantages because of structural racism (Ger-
onimus et al., 2016).

In South Africa, the historical legacy of apartheid, including
continued racism and socioeconomic inequality, has served to create a
context of pronounced health disparities between white and Black South
Africans (Coovadia et al., 2009). For example, the prevalence of HIV is
higher amongst Black South Africans than in any other racial group, and
highest in municipalities with greater racial segregation (Bell et al.,
2022; Muula, 2008). Amongst Black South Africans, there are also
pronounced urban and rural health differences, with particularly high
rates of HIV found in informal urban settlements, especially for Black
women (Gibbs et al., 2020b; Mabaso et al., 2019). In addition, as well as
being particularly vulnerable to HIV, young Black South African women
also have increased levels of alcohol use and violence victimisation
(Centre for the Study of Violence and Reconciliation, 2016; Mabaso
et al., 2018; Mannell et al., 2019; Wamoyi et al., 2016).

Whilst young Black women, such as those living in the urban
informal settlements of this study, are likely to have disproportionate
health risks compared to other groups in South Africa, there is likely
wide variation in how these are experienced. Such variability is influ-
enced by people’s relative positionalities within the socio-political
context they inhabit. In other words, despite sharing similar socio-
political contexts, individuals’ social and historically determined posi-
tions within that context lead to differential levels of exposure to the
realities of their living conditions. Exploring how health risks vary and
co-occur is important for understanding drivers of risk and developing
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interventions to mitigate against these.

In this study we explore the extent to which different health risks co-
occur for young Black women living in informal urban settlements in
Durban, South Africa. We do this through a post-hoc exploratory latent
class analysis of data collected as part of the Stepping Stones and
Creating Futures (SS/CF) intervention, a group-based, participatory
gender transformative and livelihoods strengthening intervention
designed to reduce IPV and HIV risk behaviours and strengthen liveli-
hoods (Gibbs et al., 2020c). Previous post-hoc analyses have focused just
on men (Gibbs et al., 2020a), and here we focus on the women’s data
only.

Latent class analysis (LCA) uses a categorical latent variable to
capture the possibility that different response profiles arise because
there are underlying subgroups with distinct combinations of features
(Hallquist and Wright, 2014). LCA is used to derive subgroups based on
patterns of shared characteristics that distinguish members of one sub-
group from those of another (Golder et al., 2012), allowing unique
combinations of risk factors to be identified (Turpin et al., 2019). In IPV
research, this approach has been used to explore links between different
masculinities and [PV perpetration among men (Gibbs et al., 2020a;
Jewkes et al., 2020; Jewkes and Morrell, 2018), and to understand
which subgroups of women experiencing IPV are at greatest risk of other
problems, such as substance use and poor mental health (Golder et al.,
2012). We build on this in our study by using LCA to group women into
‘classes’ to examine underlying ‘health risk subgroups’. Specifically, we
explore: 1) the extent to which VAW experience, sexual risk behaviours
and problematic alcohol use co-occur; 2) how age, relationship status,
education and food insecurity may shape these co-occurring risks (i.e.
who is most vulnerable); 3) how these co-occurrences relate to poor
mental health and wellbeing; 4) whether the SS/CF intervention
differentially impacted women according to these co-occurrences; and
5) whether these risk profiles persist over time.

2. Methods
2.1. Context of current study

The SS/CF evaluation was carried out as a cluster randomised
controlled trial (cRCT) amongst young women and men (aged 18-30yrs)
living in urban informal settlements in Durban, eThekwini Municipality,
KwaZulu-Natal Province, South Africa, between 2015 and 2018. We
conducted a secondary post-hoc (i.e. not pre-specified) analysis using
data at baseline and endline (24 months) for women enrolled in the
study.

2.1.1. Study setting

The study was conducted in the eThekwini Municipality, KwaZulu-
Natal Province, South Africa, which is the third largest city in the
country. The research site comprises urban informal settlements, where
an estimated 25% of the population live in informal housing (The
Housing Development Agency, 2012) These settlements are charac-
terised by dense housing, limited access to basic amenities such as water
and electricity, and lack formal provision of these services within homes.
Informal settlements in eThekwini Municipality are typically located on
previously under-utilised land, steep hillsides, or flood-prone areas, and
they often fill spaces between formal housing. Despite the challenges of
defining clusters in informal settlements due to the lack of clear
governmental boundaries, larger informal settlements in eThekwini are
usually geographically bounded (Gibbs et al., 2017).

2.1.2. Sampling and data collection procedures

SS/CF was a two-arm cRCT and clusters comprised informal settle-
ments with naturally occurring boundaries (n = 34). Around 20 men and
20 women were recruited in each cluster with the help of the NGO
implementation partner, Project Empower (https://projectempower.or
g.za). At baseline, 646 men and 677 women were recruited and at
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endline 78.2% (n = 505) and 80.5% (n = 545) were retained,
respectively.

Eligible participants were aged 18-30 years, resident in a cluster, had
no current formal employment, were not in education, and were
competent to complete informed consent. Participants in the interven-
tion clusters received the participatory group-based gender trans-
formative and livelihoods strengthening intervention immediately. Male
and female groups were conducted separately, and participants were
typically not in romantic relationships with each other.

Data were collected at baseline before the intervention and 24
months post intervention, using tablets programmed for the study, with
built-in skip and logic patterns. An adapted version of the WHO in-
strument administered through tablet and/or Audio Computer-Assisted
Self-Interview (ACASI) was used to assess all outcomes (Garcia-Moreno
et al., 2005). Further information can be found in the trial protocol
(Gibbs et al., 2017).

The study was approved by the Biomedical Research Ethics Com-
mittee (BREC) at the University of KwaZulu- Natal, Durban, South Africa
(BFC043/15) and the South African Medical Research Council Ethics
Committee (EC006-2/2015). Further details on the study rationale,
setting, methods and intervention are available elsewhere (Gibbs et al.,
2020c).

2.2. Statistical analysis

2.2.1. Creating subgroups of women defined by co-occurring health risks
We used latent class analysis to identify possible health risk sub-

groups, defined by the extent of health risk co-occurrence at baseline

across the inter-related domains of VAW, problematic alcohol use and
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sexual risk behaviour. Experiences of violence are not the same as health
risk behaviours, as violence against women is very much something that
is done to women rather than something they do themselves. However,
we have chosen to explore these domains together and to use the term
“health risks” to acknowledge that some risks are linked to behaviour,
and others are linked to the behaviour of others (i.e. being victimised by
violence), but all accumulate in producing vulnerability, and cannot and
should not be separated.

In the VAW domain, past year experience of physical, sexual, eco-
nomic, and emotional intimate partner violence (IPV) and past year
experience of non-partner sexual violence (NPV) were included as bi-
nary variables. Physical, sexual and economic IPV were measured with
the WHO VAW scale, adapted and widely used in South Africa (Gar-
cia-Moreno et al., 2006; Jewkes et al., 2010), with five, three, and four
items, respectively. Emotional I[PV (based on four items) and
non-partner sexual violence (based on six items) were measured with
scales developed for the original Stepping Stones trial (Jewkes et al.,
2010). Experiences of control in primary relationships (another
dimension of emotional IPV) was measured continuously using a
modified Sexual Relationship Power scale (eight items) (Pulerwitz et al.,
2000), with scores ranging from 0 to 24, and re-categorised as tertiles,
with the highest tertile considered as women experiencing the most
control from their partner.

Problematic alcohol use was indicated by a 7/8 cut on the AUDIT
scale (ten items) (Saunders et al., 1993). Sexual risk behaviour was
captured with a five item scale developed for previous South African
research (Dunkle et al., 2007) which measured transactional sex with a
casual or main partner in the past year (defined as sex motivated by
material gain e.g. provision of food, cosmetics, clothes, transportation,

Initial coding Input into LCA

Table 1
Health risks used as latent class analysis indicators.
Health risk Indicator Scale Items Interpretation
Problematic Problem drinking Alcohol Use 10 Excessive alcohol use using
alcohol use in the past year Disorders AUDIT (7/8 cut)

Identification Test
(AUDIT) scale

Binary: Past year physical IPV is

Binary — yes (1), no (0) Four level joint item combining
binary problematic alcohol use and
physical and/or sexual IPV variables
(as testing for violation of the
conditional independence
assumption found these to be
correlated).

1 - Past year problem drinking &

Binary variable combining
past year physical and sexual
IPV variables together. Past
year physical and/or sexual

Violence Past year physical Modified WHO 5
against IPV experience VAW scale coded as positive (1) if one or
women more items are responded to
positively (otherwise coded 0).
Violence Past year sexual Modified WHO 3 Binary: Past year sexual IPV is
against IPV experience VAW scale coded as positive (1) for anyone
women responding positively to one or
more items on the scale
(otherwise coded 0)
Violence Controlling Modified Sexual 8 Dimension of emotional
against behaviours Relationship Power violence. Continuous variable
women (SRP) scale with higher scores referring to
more controlling behaviour by
male partner in primary
relationship
Violence Past year Scale developed for 5 Binary: One or more episodes of
against emotional IPV original Stepping emotional IPV in past 12 months
women experience Stones trial
Violence Past year Modified WHO 4 Binary: One or more episodes of
against economic IPV VAW scale economic IPV in past 12 months
women experience
Violence Past year non- Scale developed for 6 Binary: One or more episodes of
against partner sexual original Stepping NPV in past 12 months
women violence Stones trial
experience
Sexual risk Transactional sex A scale developed 5 Positive response to at least one
behaviour with casual for use in South item = transactional sex in last
partner in past Africa 12 months
year
Sexual risk Transactional sex A scale used widely 5 Positive response to at least one

behaviour

with main partner
in past year

in South Africa

item = transactional sex in last
12 months

IPV - yes (1), no (0)

Re-categorised as tertiles,

with highest tertile
considered as most

controlling and coded as 1 in
binary variable (other two

tertiles coded 0)

physical/sexual IPV (Yes/Yes)

2 - Past year problem drinking &
physical/sexual IPV (No/Yes)

3 - Past year problem drinking &
physical/sexual IPV (Yes/No)

4 - Past year problem drinking &
physical/sexual IPV (No/No)

Binary variable combining
controlling behaviours, and past year
emotional and economic IPV
together, whereby women who
scored 1 on any of the three variables
were scored 1 on the combinatory
variable

Binary - yes (1), no (0)

Binary - transactional sex (1), no
transactional sex (0)

Binary - transactional sex (1), no
transactional sex (0)
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items for children or family, school fees, somewhere to sleep, or cash).
As LCA works best with fewer variables, we combined some variables
into single items to reduce collinearity (i.e., where there were concep-
tual overlaps or the conditional independence assumption was violated
(Snyder and Monroe, 2013; Uebersax, 2009)), resulting in a total of five
LCA indicators, as described in Table 1 below.

Analyses were conducted in Stata/MP 16.1 using the structural
equation modelling framework’s latent class expansion (Lanza et al.,
2015; StataCorp, n.d.) which permits adjusting for clustering of data.
The SS/CF women’s dataset had a maximum useable sample size of 677
for creating the latent health risk subgroups of women.

Models were estimated with 20 Expectation-Maximisation iterations
and 100 draws of random starting values to ensure that a global rather
than a local (sub-optimal) solution was found. Parameters were freely
estimated (i.e. means and variances were not constrained to be equal
across latent classes) (Ng, 2019). Example Stata syntax is included in
Appendix A.

We used a combination of model fit statistics and class separation
measures to aid with model selection. We examined model fit with the
AIC, sample size adjusted BIC and the Lo-Mendell-Rubin Likelihood
Ratio Test comparing k to k-1 classes (Lo et al., 2001; Ng, 2018), and
compared neatness of classification with normalised entropy (Ng and
Schechter, 2017; Silverwood et al., 2011), Average Posterior Probability
and Odds of Correct Classification (Nagin, 2005). To further assist with
model selection, response profiles for models with different numbers of
classes were evaluated for substantive meaning.

2.2.2. Sociodemographic characteristics and poor mental health and
wellbeing

Once the number of classes were identified, we compared their
baseline sociodemographic characteristics (age, education, relationship
status, and food insecurity) and mental ill health (depressive sympto-
mology and suicidal ideation) and wellbeing (life satisfaction). Food
insecurity was assessed with three items from the Household Food
Insecurity Access Scale (Coates et al., 2007). Mental ill health was
indicated by two measures: past week depressive symptomology was
measured with the 20 questions of the Center for Epidemiologic Studies
Depression (CES-D) scale (Radloff, 1977), and suicidal ideation was
captured by asking whether participants had thoughts about ending
their life in the past month. Wellbeing was indicated by past week life
satisfaction and measured continuously based on Likert scale responses
to four items from the Satisfaction with Life Scale (Diener et al., 1985),
with scores ranging from 4 to 20, where strongly disagree was scored 1
point and strongly agree 5 points, and lower scores indicated less
satisfaction. Differences in sociodemographic characteristics and mental
ill health and wellbeing between classes were assessed with the
design-based F statistic conversion (Rao and Scott, 1984) of chi-squared
and adjusted Wald tests for categorical and continuous variables,
respectively (at an alpha of 0.05).

2.2.3. Testing for differential intervention impact

We also tested for differential intervention impact by comparing
endline trial outcomes (at 24 months) related to VAW, sexual risk
behaviour, problematic alcohol use and mental ill health and wellbeing
across trial arms for women in each of the classes separately. In other
words, we performed an individual level, intention-to-treat analysis,
stratified by latent class, with arm allocation as randomised and
adjusted for sample clustering. This was to test whether the different
groups of women responded to the intervention differently i.e. whether
their health risk profiles changed differentially as a result of the inter-
vention. Endline proportions (for physical IPV, sexual IPV, emotional
IPV, economic IPV, non-partner sexual violence, problematic alcohol
use, transactional sex with casual partner, transactional sex with main
partner, depressive symptomology, and suicidal ideation) and means
(for controlling behaviours, and life satisfaction) for control and inter-
vention arms were compared for each class separately and differences
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were assessed using the design-based F statistic conversion of chi-
squared and Wald tests, respectively (Rao and Scott, 1984). We then
compared the odds of experiencing these separate health risks at endline
in the intervention compared to the control group, again for each class
separately. In keeping with the original trial analyses (Gibbs et al.,
2020c), we ran both unadjusted and adjusted logistic regression models
for each trial outcome in turn, with adjusted models controlling only for
the equivalent baseline trial outcome measure (to take account of the
correlations between measures across time). A Bonferroni-adjusted
alpha was used to assess significance to mitigate against the Type I
error inherent in multiple comparisons. Endline data were available for
up to 545 women for these intervention efficacy analyses.

2.2.4. Testing for the persistence of health risks and poor mental health and
wellbeing over time

Taking advantage of the available longitudinal data (n = 545), we
also tested whether class differences in health risks and mental ill-health
and wellbeing persisted at endline (24 months) using logistic regression
for binary outcomes (physical IPV, sexual IPV, emotional IPV, economic
IPV, non-partner sexual violence, problematic alcohol use, transactional
sex with casual partner, transactional sex with main partner, depressive
symptomology and suicidal ideation) and linear regression for contin-
uous outcomes (controlling behaviours and life satisfaction). These un-
adjusted bivariate analyses were conducted to examine health risks
separately (i.e. rather than as combinatory variables in the LCA) and
helped to demonstrate whether for each of the latent classes, health risks
and associated mental ill health indicators persisted over time.

All analyses were adjusted for sample clustering and the analyses
following the LCA used assigned class membership based on the highest
posterior probabilities and were weighted by the posterior probabilities
of class membership to take account of the uncertainty in the estimates.

2.2.5. Missing data

Latent class analysis indicators are allowed to have missing data, and
this is assumed to be missing at random (Lanza et al., 2015). Although
missingness is likely to vary across classes, sociodemographic charac-
teristics, mental ill health and wellbeing, and trial outcomes, multiple
imputation analyses yielded similar results for the main trial analysis
(Gibbs et al., 2020c), suggesting that it should not be an issue here
either.

3. Results
3.1. Latent classes

The three class solution was the best both theoretically and based on
model fit indices and class separation (see Table B.1 in Appendix B).
Experiencing physical and/or sexual IPV was correlated with problem-
atic alcohol use and so these variables were treated as a four-level joint
item to account for their conditional dependence (Uebersax, 2009).
Fig. 1 shows how likely class members were to provide different re-
sponses to each categorical indicator (i.e. the item-response probabili-
ties). As shown in Fig. 1, the three classes of women were defined by
their varying levels of health risk co-occurrence.

The highest probability for women assigned to Class 1 (“Lower-risk™)
was for emotional/economic IPV (0.60). Despite this relatively high
probability, women in this class, which represented 26% of the sample
(n = 177), were less likely to experience any of the health risks
compared to the other two classes. The probability of experiencing
sexual NPV was very low (0.07), and much lower than for the other two
classes. However, the probability of transactional sex with a main
partner was not negligible (0.26), and the probabilities of both measures
of sexual risk behaviour were relatively close to the probabilities for
Class 2 (main partner 0.26 vs 0.32, casual partner 0.10 vs 0.14). The
probability of problem drinking and/or experiencing physical/sexual
IPV was low (0.14). Probabilities of problem drinking without
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Fig. 1. Probabilities of different health risks in each subgroup. N = 677. IPV: Intimate partner violence. * Four category joint item, No/No category not shown.

experiencing physical/sexual IPV were very low across all three classes,
but lowest in this class (0.02).

Class 2 (“Mid-risk”, 40% of the sample, n = 268) had very high levels
of emotional/economic IPV (0.97). In this regard, this class was similar
to Class 3 (“High-risk™). However, this class had middling levels of
sexual NPV (0.38) and as described above, chances of transactional sex
similar to, but higher than for Class 1. Class 2 had the highest probability
of problem drinking and/or experiencing physical/sexual IPV (0.98),
with more women in this class reporting physical/sexual IPV but no
problem drinking (0.73) compared to the other classes, and middling
levels of women reporting both problem drinking and physical/sexual
IPV (0.19).

Table 2
Sociodemographic characteristics associated with health risk subgroups.

In addition to very high levels of emotional/economic IPV (0.97),
Class 3 (“High-risk”, 34% of the sample, n = 232) had the highest levels
of sexual NPV (0.50) amongst the three classes, as well as very high
levels of transactional sex with casual (0.97) and main partners (1.00).
Although not as high as Class 2, this class had a high probability of
problem drinking and/or experiencing physical/sexual IPV (0.82). This
class had the most women reporting both problem drinking and expe-
riencing physical/sexual IPV (0.34), and middling levels of women
reporting physical/sexual IPV without problem drinking (0.43).

In sum, while all three latent classes had high rates of emotional/
economic IPV, they differed in their levels of the other health risks, so
that one was primarily defined by experiencing VAW (Class 1, “Lower-

Descriptive associations between health risk subgroups and baseline sociodemographic characteristics

N Lower-risk Mid-risk High-risk p-value
n % (95% CI) n % (95% CI) n % (95% CI)
Age
18/19 85 24 13.8 (9.2, 20.0) 35 13.0 (8.8, 18.6) 26 11.1 (7.5, 16.2) 0.620
20-24 303 84 47.0 (40.7, 53.5) 120 44.9 (38.5, 51.4) 99 42.7 (36.0, 49.6)
25-29 238 56 31.9 (26.5, 37.7) 97 36.3 (29.8, 43.2) 85 36.7 (31.4, 42.4)
30+ 51 13 7.4 (4.6,11.7) 16 5.9 (3.2, 10.9) 22 9.5 (6.2, 14.4)
Education
Primary 56 14 7.5 (4.6, 12.2) 21 7.9 (4.8,12.9) 21 9.2 (5.4,15.2) 0.025
Secondary, not completed 415 92 51.6 (41.9, 61.2) 168 62.8 (56.7, 68.5) 155 66.8 (59.9, 73.1)
Secondary, completed 206 71 40.9 (31.3, 51.2) 79 29.2 (22.9, 36.5) 56 24.0 (18.7, 30.2)
Relationship status *
Currently married, living together 19 6 3.3 (1.6, 6.9) 9 3.2(1.7,6.2) 4 1.8 (0.7, 4.7) 0.255
Currently married, not living together 10 2 1.2 (0.3, 4.8) 4 1.5 (0.6, 3.9) 4 1.7 (0.7, 4.2)
Living together, not married 94 20 10.7 (7.2, 15.6) 42 15.8 (11.2, 21.9) 32 13.8 (9.7, 19.4)
Boyfriend, not living together 430 111 63.2 (56.0, 70.0) 158 59.0 (51.7, 66.0) 161 69.2 (62.1, 75.4)
No relationship 124 38 21.5 (14.5, 30.6) 55 20.5 (15.0, 27.3) 31 13.6 (9.4, 19.2)
Food insecurity
Little/no hunger 126 57 32.1 (25.1, 40.2) 41 15.4 (11.3, 20.7) 28 11.8 (8.0, 17.2) <0.001
Moderate hunger 339 82 46.6 (39.5, 53.9) 137 51.0 (45.8, 56.2) 120 51.8 (44.1, 59.5)
Severe hunger 212 38 21.2 (15.3, 28.6) 90 33.6 (28.6, 39.0) 84 36.3 (28.8, 44.6)

N = 677. Adjusted for sample clustering.

@ Fishers exact test not compatible with svy weights, to account for the survey design, the statistic is turned into an F statistic with non-integer degrees of freedom by
using a second-order Rao and Scott correction. Fishers exact without svy weights gave a similar p-value of 0.226.
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risk”, n = 177, 26%), another by the co-occurrence of VAW with prob-
lematic alcohol use (Class 2, “Mid-risk”, n = 268, 40%) and the last by
the co-occurrence of VAW, problematic alcohol use and sexual risk
behaviour (Class 3, “High-risk”, n = 232, 34%). We refer to these three
latent classes separately as “Lower-risk”, “Mid-risk” and “High-risk” and
collectively as “health risk subgroups” to aid interpretation hereafter.

3.2. Association with sociodemographic characteristics

As Table 2 shows, the association between health risk subgroup and
education was statistically significant. Women experiencing higher
levels of risk were less likely to have secondary education compared to
women in the lower-risk subgroup. The association between health risk
subgroup and food insecurity was also significant, with severe hunger
more likely for women in the mid- and high-risk subgroups than for
women in the lower-risk subgroup.

3.3. Association with mental ill health and wellbeing indicators

As Table 3 shows, women in the mid- and high-risk subgroups were
significantly more likely to report past week depressive symptoms and
past 4 weeks suicidal ideation compared to women in the lower-risk
subgroup.

3.4. No differential intervention impact

The differential outcomes analysis (Table B.2 in Appendix B) showed
that the intervention was not significantly associated with any of the
trial outcomes for any of the health risk subgroups at the Bonferroni-
adjusted alpha of 0.00104.

3.5. Persistence over time

As we found no evidence of differential intervention impact, women
were not split into control and intervention groups for the analysis
comparing baseline and endline health risks and mental ill health and
wellbeing outcomes. Table 4 shows how much more likely mid and high-
risk women were to experience health risks and poor mental health and
wellbeing at endline, compared to lower-risk women. Mid-risk women
were two to three times more likely to experience IPV at endline than
lower-risk women (physical IPV OR 2.81, CI 1.73-4.57; sexual IPV OR
2.25, CI 1.19-4.27; emotional IPV OR 2.78, CI 1.60-4.83; economic IPV
OR 3.00, CI 1.88-4.76), and they had an average of 2.08 more points on
the controlling behaviours scale (CI 1.24-2.92). High-risk women
experienced even more VAW at endline, with odds of IPV around three
to four times higher than for lower-risk women (physical IPV OR 4.27, CI
2.57-7.11; sexual IPV OR 3.27, CI 1.86-5.74; emotional IPV OR 3.02, CI
1.83-4.99; economic IPV OR 4.08, CI 2.57-6.46), with an average of
2.69 more points on the controlling behaviours scale, and odds of NPV

Table 3
Mental ill health and wellbeing associated with health risk subgroups.
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2.76 times higher (CI 1.75-4.35).

Compared to women experiencing less risk at baseline, women in the
mid- and high-risk subgroups had 2.54 (CI 1.32-4.89) and 3.96 (CI
2.10-7.47) times higher odds of past year problematic alcohol use at
endline. Transactional sex with casual and main partners was also more
likely for these two subgroups at endline, with again the highest odds
seen for those in the high-risk subgroup at baseline (casual partner OR
3.92, CI 2.31-6.64; main partner OR 3.41, CI 2.14-5.45; mid-risk ORs
1.88, CI 1.25-2.84 and 2.07, CI 1.34-3.18).

These persistent health risks were associated with higher chances of
depression in the mid-risk (OR 2.18, CI 1.38-3.45) and high-risk (OR
2.19, CI 1.26-3.81) subgroups at endline.

4. Discussion

Our analysis has shown clear intragroup diversity in the health risks
of young Black women living in urban informal settlements in Durban,
eThekwini Municipality, South Africa. We found that VAW, problematic
alcohol use, sexual risk behaviour and mental ill health and wellbeing
varied between women, and these differences persisted over time.
Specifically, we found that there were three health risk subgroups that
were defined by differing levels of risk. While all three subgroups had
high rates of emotional/economic IPV, they differed in their levels of the
other health risks, so that one was defined by experiencing VAW,
another by the co-occurrence of VAW with problematic alcohol use, and
the last by the co-occurrence of VAW, problematic alcohol use and
sexual risk behaviour. These increasing levels of co-occurrence of health
risks represent their interdependent and compounding nature: while all
women experienced some risk, the greater co-occurrence in two of the
three subgroups resulted in poorer mental health and wellbeing for some
women.

Our latent class analysis used a person-centred approach to capture
the co-occurring nature of different health risks. Latent class analysis is
considered a person-centred approach because it focuses on identifying
subgroups or classes of individuals who share similar patterns of health
risk factors, rather than solely examining associations between indi-
vidual risk factors in a variable-centred approach (Bauer, 2022). Other
studies have shown that women’s sexual risk behaviour, problematic
alcohol use, experience of violence, and mental ill health and wellbeing
are interrelated (Lundberg et al., 2011; Pengpid and Peltzer, 2020; Pit-
pitan et al., 2012), including a South African study exploring risk factors
for problematic alcohol use using the same dataset as we used here
(Ndungu et al., 2020). However, the variable-centred approaches of
these studies have just looked at associations between pairs of health
risks, with the exploration of interrelations limited to adjusting for an
additional health risk as a confounder or mediator. For example, the
study exploring risk factors for problematic alcohol use using the same
SS/CF dataset mutually adjusted relationships between different health
risks, controlling for several of these in the same model to assess

Descriptive associations between health risk subgroups and baseline mental ill health and wellbeing

N Lower-risk Mid-risk High-risk p-value
n % or mean (95% CI) n % or mean (95% CI) n % or mean (95% CI)
Past week depressive symptoms
Score of <20 (not depressed) 371 128 72.1 (64.4, 78.6) 134 49.6 (41.7, 57.6) 109 46.3 (39.9, 52.8) <0.001
Score of >21 (depressed) 306 49 27.9 (21.4, 35.6) 134 50.4 (42.4, 58.3) 123 53.7 (47.2, 60.1)
Past 4 weeks suicidal ideation
No 473 142 80.7 (74.9, 85.4) 182 67.6 (61.8, 73.0) 149 64.1 (56.6, 70.9) 0.003
Yes 204 35 19.3 (14.6, 25.1) 86 32.4 (27.0, 38.2) 83 36.0 (29.1, 43.4)
Life satisfaction * 677 177 10.3 (9.8, 10.8) 268 9.7 (9.3, 10.1) 232 9.9 (9.4, 10.3) 0.161

N = 677. Adjusted for sample clustering.

2 Continuous variable, mean shown; views around current life context, lower scores indicate less life satisfaction.
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Table 4

Persistence of subgroup health risks and poor mental health and wellbeing over time.
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Bivariate regressions of endline (24 months) health risks and mental ill health and wellbeing indicators and health risk
subgroups

Mid-risk versus Lower-risk

High-risk versus Lower-risk

N OR/Coef.  95% CI p-value  OR/Coef.  95% CI p-value
Health risks: VAW
Past year physical IPV 545 2.81 1.73 4.57 <0.001 4.27 2.57 7.11 <0.001
Past year sexual IPV 545  2.25 1.19 4.27  0.015 3.27 1.86 5.74 <0.001
Past year emotional IPV 545 278 1.60 4.83  0.001 3.02 1.83 4.99 <0.001
Past year economic IPV 545  3.00 1.88 476  <0.001 4.08 2.57 6.46 <0.001
Controlling behaviours in current/most recent relationship * 545  2.08 1.24 292 <0.001  2.69 1.82 3.57 <0.001
Past year NPV 545  1.59 0.93 2.75  0.090 2.76 1.75 4.35  <0.001
Health risks: Substance abuse
Past year problematic alcohol use 484  2.54 1.32 4.89  0.007 3.96 2.10 7.47  <0.001
Health risks: Sexual risk behaviour
Transactional sex with casual partner in past year 479 1.88 1.25 2.84  0.004 3.92 2.31 6.64 <0.001
Transactional sex with main partner in past year 479  2.07 1.34 3.18  0.002 3.41 2.14 5.45 <0.001
Mental ill health and wellbeing
Past week depressive symptoms 545 218 1.38 3.45  0.002 2.19 1.26 3.81 0.007
Past 4 weeks suicidal ideation 545 1.42 0.79 2.56  0.232 1.23 0.69 2,20  0.469
Life satisfaction " 545  —0.62 -1.37 0.13 0.102 —0.04 -0.76  0.67  0.901

Adjusted for sample clustering. OR: Odds ratio for binary variables. Coef.: linear regression coefficient for continuous variables.
@ Continuous variable with higher scores referring to more controlling behaviour by male partner in primary relationship.

b Views around current life context, lower scores indicate less life satisfaction.

independent effects (Ndungu et al., 2020). While such a variable-centred
approach provides valuable insights into the associations between spe-
cific risk factors, it overlooks the complex interplay and co-occurrence of
multiple risk factors within individuals. By using latent class analysis in
the present study, we have been able to detect unique combinations of
health risks that would not have been observable using standard single
variable analyses, or even cumulative indices (Golder et al., 2012;
Turpin et al., 2019). The person-centred perspective of latent class
analysis has allowed us to model the clustering of multiple health risks,
rather than looking at health risks in isolation, identifying homogenous
subgroups within the population based on their shared risk profiles.

We found that the two subgroups with the greatest co-occurrence of
health risks were more likely to be socioeconomically disadvantaged in
terms of having less education and greater food insecurity. This speaks
to the importance of social factors and structural issues in increasing
health risks and resonates with findings from qualitative studies on how
women’s mental health is closely linked to structural challenges and/or
inequities (Burgess and Campbell, 2014; e.g. Mendenhall, 2012;
Zamora-Moncayo et al., 2021). For example, a qualitative study with
women affected by HIV/AIDS, also set in KwaZulu-Natal province,
found that poverty was central to women’s accounts of emotional
distress, and that concerns over not being able to feed their children
were at the heart of their worry and sadness (Burgess and Campbell,
2014).

Our comparison of subgroup endline health risks showed that dif-
ferences in VAW, problematic alcohol use and sexual risk behaviour
remained after 24 months: Lower-risk situations continued for the first
subgroup of women, whilst the higher levels of health risk co-occurrence
persisted for the higher risk subgroups. Our analysis suggests that there
are persistent risk profiles for women, and that latent class analysis is
useful for identifying co-occurring risk in this context.

In terms of risk trajectories, in line with previous analyses (Chatterji
et al., 2020), our endline analyses show that those at least risk remain at
least risk over time, suggesting that both protection (primary preven-
tion) and harm reduction (secondary prevention) initiatives are needed
in this context. These persistent risk profiles have implications for how
future interventions might work; meaningful change will be unalike for
different subgroups of women. As such we need to think critically about
the use of language of harm reduction as its applicability is not neces-
sarily universal. In addition, the increased mental health burden asso-
ciated with co-occurrence across the domains of VAW, problematic

alcohol use and sexual risk behaviour suggests urgent need for mental
health intervention in this context. Such interventions would need to be
complex and focus on addressing the structural drivers of these health
disparities in conjunction with addressing the immediate — and varying —
(mental) health needs of individuals (Nelson and Wilson, 2017).

Our analyses suggest that social epidemics such as poverty, racism
and gender inequality play into the production of poor health outcomes,
including poor mental health. These are the underlying structural issues
that need to be addressed in order to protect women’s health and reduce
harm. Women with more co-occurring health risks were more likely to
report symptoms of depression at baseline and endline, and more likely
to report suicidal ideation at endline. As already outlined in the intro-
duction, experiencing VAW, problematic alcohol use or risky sexual
behaviour is associated with poor mental health outcomes for women in
various contexts. This includes South Africa, where for example, a study
of Limpopo University students found that women who experienced
physical IPV, forced sex, or physical and sexual child abuse were more
likely to experience PTSD, and women who experienced forced sex were
also more likely to experience depression (Pengpid et al., 2013). Our
study has used a person-centred approach to build on these
variable-centred analyses to show that greater co-occurrence of health
risks is associated with worse mental health outcomes, thereby high-
lighting the inseparability of these health risks from one another, and
from their underlying social causes.

How women’s mental ill health interplays with other health risks
warrants further investigation. For example, a Cape Town study con-
ceptualised poor mental health as linking VAW with sexual risk and
found that the association between physical/sexual IPV and sexual risk
behaviour was mediated through alcohol use, but not mental health
problems (Pitpitan et al., 2012). We did not test for mediation in our
study so cannot be sure exactly how health risks and mental ill health
and wellbeing outcomes are interrelated, but both our baseline and
endline analyses suggest that poor mental health, particularly depres-
sion, is an important sequalae of the other health risks. However, the
relationships between poor mental health and VAW, problematic
alcohol use and sexual risk behaviour are likely bi-directional, and the
contexts which drive these co-occurring health risks are historically
embedded, meaning they will have been there the women’s entire lives.
Poor mental health is therefore structurally determined, yet also serves
to further entrench inequalities, with poverty and depression intricately
tied in a reinforcing cycle (Lund and Cois, 2018; Mal-Sarkar et al., 2021).
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The interplay of different aspects of mental ill health is also important to
consider, and future research would benefit from the use of more sen-
sitive mental health measures and tools which account for mental health
co-morbidities.

Although original analyses of the SS/CF intervention found no
impact on women’s experiences of IPV or HIV-risk behaviour (Gibbs
et al., 2020c), they showed a suggestive impact on reducing depression
in the per protocol analysis. Whilst this potential mental health benefit
may seem promising, our analyses found no evidence that the inter-
vention helped to mitigate against health-risk co-occurrence. We found
no differential impact by risk grouping in VAW, problematic alcohol use,
sexual risk behaviour, or mental ill health and wellbeing.

In urban informal settlements in South Africa, young Black women
face multiple intersecting oppressions, including poverty and racism.
These social inequities interplay to create a clustering of health risks that
ties together social and biological risk in deep and pervasive ways. The
uncertainty inherent in the precarious living situations of many young
Black South African women living in urban informal settlements is likely
associated with high levels of stress (Zerbo et al., 2020), which in turn
may go some way in explaining their relatively high levels of VAW,
problematic alcohol use, HIV (and associated sexual risk behaviours),
and mental health burdens (Pakhomova et al., 2021). Structural
violence feeds interpersonal violence, and women’s health and well-
being need to be considered as outcomes of multiple interacting social
axes of oppression (Weiss, 2021).

We used a quantitative approach to explore the co-occurrence of
health risks and poor mental health in this population. We acknowledge
this may be criticised for its potential to homogenise populations and
appreciate intersectionality theory as a potential alternative (Sangar-
amoorthy and Benton, 2021; Weiss, 2021). An intersectional and qual-
itative approach could be useful in unpacking some of the individualised
trajectories arising from our research and may help to explore the
complex dynamics, ideologies and institutions that are shaping this
diverse group of women’s health risks in the first place (Sangaramoorthy
and Benton, 2021).

4.1. Limitations

Novel insights notwithstanding, this study has several important
limitations. Firstly, all study measures relied on self-report, making
them subject to reporting bias, although this was likely minimised
through the ACASI administration to some extent (Fenton et al., 2001).
In addition, the SS/CF trial was not designed to conduct the current
study’s subgroup analysis and therefore our results must be seen as
exploratory. Relatedly, the small sample sizes make it harder to detect a
treatment effect by subgroup (Espinoza et al., 2014), which may explain
the null differential trial impact results; although latent class analysis
mitigates this power issue to some extent (Lanza and Rhoades, 2013).
Subgroup analyses are critical to unpacking trial results and future trials
should plan for these types of analyses to ensure adequate sample sizes
for all subgroups of interest (Barraclough and Govindan, 2010; Espinoza
etal., 2014). Lastly, whilst our use of LCA has effectively highlighted the
clustering of multiple and varied health risks in this population, i.e., the
extent to which VAW, problematic alcohol use, sexual risk behaviour
and poor mental health (and their social antecedents) co-occur, we have
not looked at the specific interactions between these different compo-
nents, nor have we explored individual and population level in-
teractions. Future longitudinal qualitative and ethnographic research
would be well suited to explore the synergies between these different
components and future quantitative research on this topic would benefit
from modelling interaction effects in a multilevel and/or structural
equation model framework to further unpack synergies between these
different domains (Mendenhall and Singer, 2020; Tsai, 2018; Tsai et al.,
2017b).
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4.2. Recommendations

The complex interplay of health risks observed among young women
living in urban informal settlements in our study has implications for
participant recruitment and intervention design.

Firstly, the identification of three distinct health risk subgroups al-
lows for more targeted and efficient participant recruitment. By un-
derstanding the different risk profiles of individuals, researchers and
programme implementers can focus their efforts on recruiting partici-
pants who match specific risk profiles. For instance, individuals from the
“lower-risk” subgroup might require less intensive interventions or
preventive efforts, while those from the “mid-risk” and “high-risk”
subgroups might require more tailored and intensive support. This tar-
geted approach can lead to higher participant engagement and inter-
vention adherence, as individuals feel that their specific needs are being
addressed.

Secondly, our findings suggest that health risks in the “mid-risk” and
“high-risk” subgroups are more persistent over time, indicating the need
for longer and more sustained interventions for these groups. Tailoring
interventions based on risk categories can involve designing specific
modules or components that address the unique needs of each subgroup.
For example, individuals in the “mid-risk” and “high-risk” subgroups
may benefit from interventions that focus on building coping mecha-
nisms, resilience, and enhancing social support networks. On the other
hand, individuals in the “lower-risk” subgroup may require more tar-
geted approaches to maintain their lower risk status or prevent any
potential increase in risk over time. In addition, individuals in the “mid-
risk” and “high-risk” subgroups may require longer-term interventions
to address the complex interplay of their health risks. Short-term in-
terventions may not be sufficient to produce lasting effects for these
subgroups. In contrast, individuals in the “lower-risk” subgroup may
benefit from shorter, focused interventions that aim to consolidate their
lower-risk status or prevent the escalation of risk factors. The identifi-
cation of different risk categories also highlights the importance of
ongoing monitoring and evaluation of intervention outcomes. By
tracking participants’ progress and response to interventions over time,
programme implementers can identify whether interventions are effec-
tive for each subgroup and make necessary adjustments based on their
evolving needs.

Stepping Stones and Creating Futures was a gender-transformative
and livelihoods strengthening intervention designed to address some
of the underlying drivers of violence against women and poor health
outcomes in the South African context, focussed on empowering women,
challenging harmful gender norms, and providing livelihood support to
improve economic opportunities (Gibbs and Washington, 2018).
Although original analyses (Gibbs et al., 2020c) and the current findings
suggest limited impact on women’s health risks, there are core compo-
nents of this kind of intervention that would be particularly valuable to
carry forward and strengthen. In fact, building on the learnings from the
original SS/CF trial, the project team have gone on to co-develop an
intervention with young people in this context (The Siyaphambili Youth —
Youth Moving Forward — Project), which hopes to have more of a posi-
tive impact on health outcomes and reduce health risk co-occurrence.

Engaging the community in the design, implementation, and evalu-
ation of interventions is essential for their success. Community-driven
participatory interventions can better reflect the needs and aspirations
of the target population, leading to higher levels of acceptance and
engagement (Wilson, 2019). The Siyaphambili Youth project has worked
with young peer research assistants to understand how interventions
like SS/CF can be built upon to work better for them (Mannell et al.,
2023). In doing so, this new co-produced intervention will hopefully be
responsive to the needs of different subgroups, such as the three health
risk subgroups identified in the current study. The diversity of health
experiences uncovered in our paper highlights that acknowledging the
unique experiences and needs of subgroups within the target population
is crucial. Intersectional approaches that consider the multiple axes of
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oppression and their intersections can help tailor interventions to
address the specific vulnerabilities, and strengths, of different groups.

Furthermore, to address the underlying structural issues contributing
to health disparities, interventions should also tackle broader social
determinants of health, such as poverty, racism, and inadequate access
to resources. Structural interventions might include policies aimed at
reducing income inequality, improving access to education and
healthcare, and addressing racial discrimination alongside the gender
inequality mainstay of violence against women prevention initiatives.

As this analysis shows, given the inseparability of mental health from
other health risks, it is essential to prioritise mental health support
within interventions (Keynejad et al., 2020; Tol et al., 2019). Integrating
mental health services and packages such as Problem Management Plus
(World Health Organization, 2018) and similar interventions can help
address depression and other mental health issues that may arise from
the interplay of various health risks and structural inequities. These
services should be culturally sensitive and tailored to the specific needs
of different subgroups within the population. Moreover, as we have
done in The Siyaphambili Youth Project intervention, it may be helpful to
integrate mental health focussed activities within intervention sessions,
and these can be focused on building good mental health, not just on
treating poor mental health after the fact.

Considering the co-occurrence of problematic alcohol use with other
health risks observed in this study (particularly its tight link with
physical and sexual IPV experience), interventions that address sub-
stance abuse and promote harm reduction strategies are vital. These
programmes should include access to substance abuse treatment ser-
vices, education on the risks associated with substance use, and harm
reduction initiatives to minimise the negative consequences of risky
behaviours, whilst also recognising that not all drinking is problematic.
Drinking alcohol can be a form of self-medication but is also often a
social activity that helps young people forge new relationships and
connect into their support networks, as recent research with young
people in this context has shown (Brown et al., n.d.). Understanding the
differences between this kind of drinking and harmful drinking and the
costs and benefits of both types might be a useful topic for discussion in
intervention activities.

Relatedly, strengthening social support networks and promoting
community empowerment can enhance resilience and coping mecha-
nisms among young women facing multiple health risks (Mannell and
Dadswell, 2017; Ogbe et al., 2020). Such empowerment and social
support programmes can foster a sense of belonging and social cohesion,
providing a supportive environment for individuals to navigate their
health challenges, as well as potentially buffering their impact. In-
terventions that work with strengthening the existing social capital of
young people by working with their friendship groups may be particu-
larly promising (an approach we are also undertaking in The Siya-
phambili Youth Project).

In summary, valuable programming and interventions for young
women living in urban informal settlements should take a holistic
approach, addressing both individual health risks and the structural
forces shaping these risks. By following a participatory approach to co-
produce interventions, integrating mental health and substance use
support into violence prevention programmes and building social capi-
tal, we can create comprehensive and effective strategies to improve the
health and well-being of these women. Adopting an intersectional lens
and tailoring interventions to the unique needs of different subgroups
within the population will further enhance their impact and contribute
to reducing health risk co-occurrence in this vulnerable context.

4.3. Conclusions

Subgroup analyses are helpful for exploring heterogeneity, and in
this case, they have helped to explicate variation in health risk co-
occurrence even at a small geospatial scale. Understanding these dif-
ferences is important to help inform future programme design and
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delivery, and to ensure that the diversity and severity of women’s ex-
periences is accounted for. Our study showed that in this context women
could be split broadly into three levels of health risk, with increasing
levels of co-occurrence of the interrelated epidemics of violence against
women, problematic alcohol use and sexual risk. For some women, this
created a situation of sustained health risks and poor mental health that
persisted two years later. Our findings highlight the importance of
integrating mental ill health into health risk analyses and intervention
design, in order to acknowledge and account for its inseparability, not
only from these other health risks, but from the social dynamics that
underpin them. Moving away from simply individualising poor health
outcomes, interventions should try to tackle some of the underlying
structural drivers of these health inequalities. Stepping Stones and
Creating Futures, a combined gender-transformative and livelihoods
intervention, addressed gender inequality and poverty, two key drivers,
and future structural interventions could additionally address issues
such as racism head on too. Structural problems can, and should be,
considered simultaneously alongside the immediate (mental) health
needs of individuals. These individual health needs vary, as our analyses
have shown, and future interventions may be more effective if tailored
according to pre-existing health risks and designed to address varying
primary and secondary prevention needs, ensuring that mental health is
also prioritised.
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