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Abstract

Background: Women who use heroin and other drugs (WWUD) are a key population with elevated risk of physical
and sexual violence perpetrated by intimate partners and non-partners. While housing instability has been shown
to be associated with violence in high-income settings, this is an underexplored topic in sub-Saharan Africa. In this
research, we aimed to assess the relationship between housing instability and various forms of violence within a
sample of WWUD in Dar es Salaam.

Methods: This analysis uses data from a parent study from 2018. A total of 200 WWUD were recruited through
respondent-driven sampling methods and administered a survey. Two multivariable logistic regression models were
built to assess the relationship between housing instability and physical violence (Model 1) and housing instability
and sexual violence (Model 2) while controlling for a number of sociodemographic characteristics.

Results: Approximately 35% of participants were classified as housing unstable. More than half of participants (62%)
reported experiencing physical violence in the past 12 months, and more than a third (36%) reported sexual violence
in the same time period. Housing instability was found to be independently associated with both physical and sexual
violence victimization in the past year when adjusting for covariates (Model 1 adjusted odds ratio [AOR]: 2.40, 95% Cl
1.22-4.46; Model 2 AOR: 1.93.95% Cl 1.02-3.67).

Conclusion: To our knowledge, this is the first study to document a significant association between housing
instability and violence among WWUD communities in sub-Saharan Africa. This analysis adds to the growing body
of literature on the relationship between stable housing and livelihood and health outcomes across differing
populations. The cyclical nature of housing instability and violence may be disrupted through housing programming
that provides safety, security, and stability for WWUD.
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Background violence victimization and high rates of HIV and other

Violence against women continues to be a barrier to
disease prevention and mitigation efforts, particularly
in populations who experience the dual burden of
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bloodborne illnesses [1-4]. Women who use heroin
and other drugs (WWUD) in Dar es Salaam, Tanzania,
are one such population. Recent figures estimate
HIV prevalence among WWUD in Dar es Salaam to
be as high as 41% as compared to 6.8% among men
who use or inject drugs and 4.7% among the general
adult population in Tanzania [5, 6]. Needle-sharing,
the practice of ‘flashblood, and risky sexual behaviors
contribute to abnormally high HIV transmission risk
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within this community [5, 7-9]. ‘Flashblood’ is a form
of heroin administration that was first documented
among WWUD in Dar es Salaam in which one injects
oneself with the blood from someone who recently used
heroin [10]. The growing heroin epidemic in Dar es
Salaam has fueled public health attention toward new
avenues for HIV transmission and the consequences on
HIV reduction efforts regionally [3, 11-13]. The heroin
epidemic in Dar es Salaam has developed in parallel with
the surge in heroin importation into Dar es Salaam over
the past 40 years, and there is no evidence to suggest that
heroin trafficking in this region is slowing down [14-16].
It is estimated that there will be 150% more people who
use illicit drugs in sub-Saharan Africa by 2050 [17].
Violence perpetrated against WWUD is an
underexplored topic in communities of people who use
heroin and other drugs globally, particularly in the sub-
Saharan African context. Global research suggests that
WWUD are at heightened risk of physical and sexual
violence perpetrated by both intimate partners and non-
intimate partners [2, 13, 18]. The relationship between
drug use and violence is purported to be bidirectional in
nature. Heroin use increases the risk of intimate partner
violence (IPV) and other forms of violence victimization,
and experiences of violence lead to increased heroin use
[19]. One study found that using drugs with intimate
partners can increase the risk of IPV more than threefold
[20]. In Dar es Salaam, data on violence perpetrated
against WWUD are insufficient. However, one study
highlights the implications of violence on access to
treatment and care. Balaji et al. found that being in a
violent relationship is associated with non-enrollment in
opioid use treatment [13]. Approximately 83% of WWUD
not in treatment reported recently experiencing sexual
violence. This figure is more than nine times higher
than the national prevalence of women who have ever
experienced sexual violence in Tanzania (9%) [21].
Housing instability, and conversely housing stability,
is an important environmental determinant of violence
and other adverse health outcomes. As shown in cross-
sectional research from high-resource settings, there is
a significant association between housing instability and
physical and sexual violence among women who have
experienced IPV [22-24]. Similarly, this association
has been established among female sex workers in
India and in communities of people who use or inject
heroin in Canada [25, 26]. Further, housing instability
is linked to risky heroin administration behaviors and
is a risk factor for discrete health outcomes. Housing
instability is associated with the practice of ‘flashblood’
in Tanzania [9, 26]. Housing instability has also been
found to be associated with poor mental health and an
increased likelihood of mortality. A longitudinal cohort
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study on IPV survivors from the USA found that housing
instability was as strong of a predictor of poor health as
level of danger in an abusive relationship. In this research,
women with housing instability were significantly more
likely to have negative psychological outcomes and a
reduced quality-of-life as compared to women who were
not housing unstable when adjusting for relationship
danger [27]. Lastly, the relationship between housing
instability and adverse outcomes was explored among a
cohort of people who use heroin in Vancouver, Canada.
The authors found that, after adjusting for participant
HIV status and drug use behaviors, such as frequency
of heroin use and high-risk injection behaviors, housing
instability was independently associated with all-cause
mortality [28].

Housing instability expands on the definition of
homelessness and includes a range of housing-related
behaviors, such as housing transience. It can also
encompass an individual's perception of housing
security based on their ability to maintain their current
housing status, vis-a-vis economic security or mental
health. Housing instability has been defined as frequent
evictions, cohabiting in overcrowded or informally
shared spaces, ‘doubling up’ with friends, being unable
to pay rent, and sleeping outside for extended periods of
time [27, 29-31]. Past research has used a dichotomous
measure to capture this experience (‘housed vs
‘unhoused, ‘unstable’ vs ‘stable’), although more recent
research used three separate categorical variables to
understand different facets of the housing experience
(physical location, socio-contextual experience, and
perceived stability) [32]. Despite differences in the
conceptualization and measurement of housing
instability, central to this experience is an individual’s
inability to access, secure, and/or maintain a safe and
stable living space.

Existing research on WWUD in Dar es Salaam sheds
light on housing experiences which are symptomatic
of housing instability. One study found that WWUD
‘double up’ with friends, live in shared spaces, and/
or live in housing for shorter durations of time [33].
Given the limited research on this topic, the goal of the
present analysis is to explore housing instability and the
relationship between housing instability and violence
perpetrated by a sexual partner among WWUD in Dar
es Salaam. We believe that assessing the relationship
between housing instability and violence will provide
further clarity on the key environmental determinants
which impact high HIV transmission patterns and other
poor health outcomes within this population.
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Methods
This analysis uses data from a cross-sectional study on
WWUD in Dar es Salaam conducted by Johns Hopkins
Bloomberg School of Public Health and Muhimbili
University of Health and Allied Sciences between
November 2018 and February 2019. The study was
conducted among women who were 18 years of age
or older, reported heroin use in the past 30 days, and
resided in Dar es Salaam. We used non-probabilistic
respondent-driven sampling methods to recruit women
into the study. Community outreach workers identified
recruitment ‘seeds, defined as women who use drugs
familiar with the local communities, who enrolled the
first wave of participants. Thereafter, participants were
provided with three coupons to recruit peers who met
the eligibility criteria. This process was repeated until
the desired sample size of 200 participants was reached.
Two research assistants from Muhimbili University of
Health and Allied Sciences administered a structured
survey tool in a secure, community-based location in the
Kinondoni District of Dar es Salaam. The survey included
questions related to sociodemographic characteristics,
housing, HIV testing and treatment engagement history,
drug and alcohol use, heroin injection behaviors,
mental health, stigma, social network, and physical and
sexual violence. Participants received compensation of
10,000 Tanzanian shillings ($4.32 USD) and a secondary
incentive of up to 4000 Tanzanian shillings ($1.73 USD)
for each peer recruited into the study.

Measures

Outcome variables and main predictor

The two outcome variables of interest were physical
violence perpetrated by a sexual partner in the past
twelve months and forced sex perpetrated by a sexual
partner in the past 12 months. Physical violence was
measured by asking, ‘“Within the last twelve months, have
you been hit, slapped, kicked, or otherwise physically
hurt by a sexual partner?. Response categories were
binary ‘Yes/No! Sexual violence was determined by
asking, ‘Within the last twelve months, has a sexual
partner forced you to have sex? Response categories were
binary ‘Yes/No! The main predictor variable of housing
instability was measured by asking, ‘At any time during
the past 6 months, have you not had a regular place to
stay?’ Response categories were binary ‘Yes/No!

Covariates of interest

Sociodemographic characteristics included participant
age, educational attainment, number of children, and
current relationship status. Participant age (in years) was
measured continuously and recoded into three groups:
19-28, 29-38, and 39 +. The highest level of educational
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attainment was captured as ‘no education, ‘primary
education, or ‘secondary education or higher! Current
relationship status included the categories of ‘married or
living with a partner; ‘single; ‘non-cohabiting partner; and
‘widowed, divorced, or separated. Number of children
was dichotomized as ‘no children’ and ‘one or more’

We identified secondary variables for the logistic
regression models based on inferred hypotheses from
the literature and risk factors associated with violence
and/or housing instability in this population [34, 35].
Secondary variables included HIV status, arrest patterns,
engagement in transactional sex work, and heroin use
behaviors. Participants were asked if they had ever
received an HIV test and their current HIV status (‘HIV-
positive, ‘HIV-negative, and ‘unknown’). Additional
covariates included ever been arrested (‘Yes/No’) and an
arrest within the past 6 months (‘Yes/No’). Heroin use
duration was measured continuously and recategorized
as ‘<1 year; 2-9 years, and ‘10+years! Frequency of
heroin use in the past month was assessed with a five-
item scale: ‘did not use in past month, ‘used every day in
past month, ‘used a few times per week, ‘used once per
week, and ‘used less frequently than once per week! Due
to frequency of heroin use in the sample, this variable
was recoded into ‘used every day in past month’ and
‘used less frequently than every day’ Lifetime engagement
in transactional sex work (i.e., having ever had sex with
someone in exchange for food, money, or shelter) was
measured through a binary ‘Yes/No’ response.

Data analysis

We performed independent chi-squared tests and ¢
tests to test statistically significant differences between
independent variables and predictor variables. Statistical
significance was defined as an alpha p value of less than
or equal to 0.05. We built two logistic regression models
to model the relationship between violence and housing
instability while adjusting for key sociodemographic
information and arrest patterns, transactional sex
work, heroin use behaviors, and HIV status. Regression
models were built using an iterative analytical process
based on the best subsets variable selection method
[36]. All relevant variables were included in the
models; final variables were selected based on the most
parsimonious model as defined by Akaike information
criterion (AIC). ‘Educational attainment, ‘current
relationship status; and ‘children’ were removed from
models due to non-significance. Furthermore, ‘lifetime
history of arrest’ and ‘recent arrest’” were dropped due
to collinearity with ‘transactional sex work’ The final
multivariable logistic regression models (Tables 2 and 3)
were checked using a Hosmer—Lemeshow goodness-of-
fit test. All data were analyzed using Stata v17.0.
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Results

Sample statistics stratified by housing status are
presented in Table 1. The mean age of participants was
33.5 years old. The majority of participants reported
experiencing physical violence perpetrated by a sexual
partner in the past 12 months (62%) and slightly more
than a third (36%) reported a forced sexual encounter in
the same time period. Approximately 35% of the sample
was classified as housing unstable within the past 6
months. In terms of current relationship status, 37% of
women reported being married or living with a partner,
26% reported being in a non-cohabiting relationship, 29%

Table 1 Full sample characteristics and bivariate results
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of participants reported not being in a relationship, and
15% reported being divorced, widowed, or separated.
Approximately 85% of participants reported using heroin
every day in the past month. The average duration of
heroin use was 6 years. A small proportion of women
reported having ever injected heroin (13%). The vast
majority of participants had engaged in transactional
sex (85%) and had exchanged sex for drugs (83%).
Approximately 81% of women reported having ever been
arrested and 60% of participants had been arrested within
the 6 months prior to being surveyed. 90% of women had
ever received an HIV test. In total, 28% of participants

Total Housing unstable Not housing unstable p value
n=200 n=70 n=130
Mean or % Mean or % Mean or %
Demographics
Age (Mean) 335 32.86 33.86 041
19-28 32.5% 32.9% 32.3% 0.94
29-38 45.6% 514% 42.3% 0.22
39+ 22.0% 15.7% 254% 0.12
Educational status 0.88
No education 6.0% 5.7% 6.2% 0.90
Some primary 80.0% 77.1% 81.5% 046
Secondary + 14.0% 17.1% 12.3% 0.35
Relationship status 0.21
Married/live with partner 37.0% 343% 38.5% 0.57
Divorced, separated, or widowed 14.5% 11.4% 16.2% 037
Non-cohabiting partner 25.5% 22.9% 26.9% 0.53
Not in relationship 29.0% 41.4% 22.3% 0.004**
Number of children 0.27
No children 13.5% 17.1% 11.5%
1+ Children 86.5% 82.9% 88.5%
Transactional sex (ever) 85.0% 90.0% 82.3% 0.15
Exchanged sex for drugs (ever) 82.5% 90.0% 78.5% 0.04*
Reported HIV serostatus 28.0% 25.7% 29.2% 0.72
Arrested (ever) 81.0% 92.9% 74.6% 0.00*
Arrested (past 6 months) 59.5% 70.0% 53.8% 0.04*
Drug use
Heroin use every day in past 1 month 84.5% 90.0% 81.5% 0.12
Duration of heroin use (mean number of 6.0 6.5 56 0.05*
years)
Injection drug use (ever) 13.0% 17.1% 10.8% 0.20
Violence
Sexual violence in past 12 months 35.8% 47.1% 29.6% 0.02*
Physical violence in past 12 months 62.0% 74.3% 55.1% 0.01**

" Chi-squared test of difference between groups statistically significant at <0.05 level

" Chi-squared test of difference between groups statistically significant at<0.01 level
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reported being HIV-positive, 62% reported being HIV-
negative, and 10% reported an unknown status.

Participants with housing instability were significantly
more likely to not be in a current relationship as
compared to women who were housing stable (41 vs.
22%, p=0.001). A significantly greater proportion of
women who were housing unstable had ever exchanged
sex for drugs (90 vs. 79%, p=0.04) and had been arrested
in the 6 months prior to being surveyed (70 vs. 54%,
p=0.04). Approximately 74% of participants classified
as housing unstable experienced physical violence in
the past 12 months as compared to 55% who did not
experience housing instability (»p=0.01). Similarly, 47%
of participants classified as housing unstable experienced
sexual violence in the past 12 months as compared to
30% of women not housing unstable (p=0.02).

The results from the final multivariable logistic
regression models are presented in Tables 2 and 3. In
the model for physical violence (Table 2), the odds of
experiencing physical violence in the past year was
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2.40 times higher among women who experienced
housing instability in the past 6 months while holding
other variables constant (AOR=2.40; 95% CI 1.22-
4.46). Table 3 shows a similar pattern between housing
instability and sexual violence. Housing instability was
found to be significantly associated with a forced sexual
encounter in the past year (AOR=1.93, 95% CI 1.02—
3.67). Additionally, participants who had ever engaged
in transactional sex work were 2.41 times more likely to
report having experienced physical violence in the past
year (AOR=2.41, 95% CI 1.03-5.05) and almost four
times more likely to report sexual violence in the same
time period (AOR=3.47, 95% CI 1.12-9.89). We found
no statistically significant association between physical
and sexual violence and participant age, HIV serostatus,
or duration of heroin use.

Table 2 Final multivariable model assessing relationship between housing instability and physical violence (n=197)

Variables Unadjusted Adjusted
Odds ratio 95% Cl P Value Odds ratio 95% Cl Pvalue
Housing instability 2.35 1.24,4.46 0.01%* 240 122,446 0.01%
Age (<28) 256 1.33,4.76 0.00** 048 0.22-1.07 0.07
HIV serostatus 0.85 0.56,1.30 0452 0.92 0.58,1.46 0.74
Heroin duration
< =1year Ref Ref Ref Ref Ref Ref
2-10years 074 0.37-1.50 041 0.71 0.32,1.60 041
>10 years 0.80 0.34-1.91 0.66 0.83 0.30,2.33 0.72
Transactional sex 246 111,541 0.03* 241 1.03,5.05 0.04*
" Statistically significant difference at<0.05 level
* Statistically significant difference at <0.01 level
Table 3 Final multivariable model assessing relationship between housing instability and sexual violence (n=193)
Variables Unadjusted Adjusted
Odds ratio 95% Cl P Value Odds ratio 95% Cl Pvalue
Housing Instability 211 1.15,3.90 0.02* 193 1.02,3.67 0.04*
Age 1.36 0.72,2.55 0.34 0.62 0.28,1.34 0.22
HIV serostatus 0.94 0.60, 1.47 0.79 0.96 0.59,1.57 0.89
Heroin duration
< =1year Ref Ref Ref Ref Ref Ref
2-10years 1.35 0.65,2.78 042 1.29 057,293 0.54
10+ years 1.85 0.77,443 0.17 1.88 0.65,5.41 0.24
Transactional sex 431 144,1293 0.00%* 347 1.12,9.89 0.03*

" Statistically significant difference at<0.05 level
* Statistically significant difference at <0.01 level
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Discussion

The purpose of this analysis was to examine the
association between housing instability and physical and
sexual violence within WWUD populations residing in
Dar es Salaam. Results from the analysis are the first, to
our knowledge, to document a significant association
between housing instability and violence in sub-Saharan
Africa. We also report rates of both physical and
sexual violence experienced in the past year within this
population. Approximately 62% of women reported at
least one episode of physical violence in the past year and
36% of women reported a forced sexual encounter. The
rate of physical violence reported in this sample is almost
twice as high as the global lifetime incidence reported
in Tanzania [21, 37]. Similarly, the percentage of women
who reported sexual violence in the past year is more
than four times higher than the 12-month incidence
among the general population [21]. The profound
disparities in rates of violence between WWUD and the
general population shed light on the omnipresent nature
of violence and point to an urgent public health and
human rights crisis.

The results from multivariable logistic regression
models support the hypothesis that housing instability
is independently associated with physical and sexual
violence in the past year. Research on IPV survivors has
shown that the relationship between housing stability
and violence perpetrated by an intimate partner is
cyclical in nature. There are multiple potential pathways
which may explain this relationship. Women who are
economically insecure, discriminated against by housing
providers, and/or unable to afford housing are more likely
to depend on intimate partners for housing security and
may sacrifice their personal safety for housing stability
secured through partnership. Women are likely to face
periods of housing insecurity immediately after leaving
abusive partners. Despite the risk of violence, women will
often return back to partners to secure stable housing for
themselves and their children [22, 38].

In addition to violence perpetrated by an intimate
partner or spouse, WWUD are also likely to experience
violence perpetrated by other people who use drugs.
WWUD in Dar es Salaam spend time in drug camps
(also known as vijwe or dago), which are male-
dominated encampments usually located in discrete
spaces such as highways and along railroad tracks
throughout Dar es Salaam. Research has found that
women face high risk of violence in these settings.
Theft, attacks, robbery, and sexual assault are
commonplace, and women may be more vulnerable to
these incidents if they are unstably housed and choose
to sleep occasionally or permanently in these spaces
[10, 39].
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The bivariate results stratified by housing status
revealed that a larger proportion of housing unstable
women were single as compared to stably housed
women. However, we found that relationship status was
not predictive of physical or sexual violence in the past
year in adjusted or unadjusted models. These preliminary
findings suggest that one’s relationship status does not
have any bearing on incidents of violence; both single and
partnered women experience similar levels of physical
and sexual violence perpetrated by sexual partners. These
findings are supported by previous research on WWUD
that found that women are at risk of violence from
multiple perpetrator sources simultaneously including
transactional sex clients, intimate partners, and/or
spouses [19, 40]. One study on WWUD from California
found that having a long-term intimate partner or spouse
was not protective against non-partner violence. In this
research, women engaged in sex work regardless of their
relationship status and were coerced into sex work by
drug-using spouses/partners in order to secure money
to maintain partner drug supply [40]. In the present
analysis, we found that 85% of participants had ever
engaged in transactional sex. Similarly, Williams et al.
found in 2007 that 85% of WWUD in Tanzania engage
in transactional sex to acquire heroin and to earn an
income [33]. Results from our second regression model
showed that lifetime engagement in transactional sex
was the strongest predictor of sexual violence in the
past year. Populations who engage in transactional
sex work are vulnerable to violence perpetrated by
transactional sex clients and are also at increased risk of
HIV infection. Future research is needed in this setting
to better understand the circumstances in which violence
manifests and the main perpetrators of violence.

Stable housing programs address the risk of violence
victimization by physically sheltering women against
street perpetrators and providing protection for women
who are dependent on abusive partners for housing and
other resources [41]. The benefits of secure housing
extend beyond violence prevention and violence
revictimization. Safe housing programs for violence
survivors and other housing unstable populations are
grounded in the belief that housing is foundational for
tackling other health challenges [42, 43]. Research on
‘housing-first’ interventions has found housing stability
to be associated with healthcare services utilization,
overdose prevention, HIV treatment adherence, and
improvements in mental health [26, 43-45]. One
randomized control trial found that housing stability
significantly improved mental health and led to greater
adherence to ART treatment regimens [45]. Similarly,
another study on individuals living with HIV who were
housing unstable showed that participants who achieved
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housing stability were significantly more likely to engage
in HIV treatment and 22—-26% more likely to achieve viral
suppression during the second year of the program [46].

There has been a recent call to action from the
scientific community advocating for the scale-up of
interventions for people who use drugs that fall outside
of the traditional package of harm reduction services
recommended by the World Health Organization for
populations of people who use or inject drugs [17, 44—
51]. The results from this analysis corroborate those
efforts. While healthcare services designed specifically
for people who use drugs in Dar es Salaam have been
offered in recent years, these programs are limited to
needle exchange programs and medications for opioid
use disorder, particularly methadone maintenance
therapy. Community-based sober houses do exist in
Dar es Salaam, yet there has been no formal evaluation
of the ‘readiness’ of these establishments to respond to
the various health needs of WWUD. To our knowledge,
there has not been a comprehensive scoping review of
service availability for WWUD in Dar es Salaam and an
analysis of the gendered distribution of access to housing
services. Given the gender-specific health, economic,
and social challenges that WWUD face, there is an
urgent need for integrated short- and long-term gender-
responsive structural approaches to tackle these complex
public health challenges. Structural interventions that
offer comprehensive and holistic services can serve
as potential models for care. A housing-first program
that includes the components of physical shelter and
integrated harm reduction was launched in 2019 in
Tshwane, South Africa, and shows promise [52]. Global
interventions that include gender-specific components,
such as offering childcare and sexual and reproductive
health services, and are ‘women-only, have been shown
to increase women’s adherence to care and access to
services [53, 54]. A community-led ‘safe sanctuary’ model
that offers harm reduction services and safety from street
violence and is managed by community members may be
effective if adapted to the Tanzanian context [55]. Lastly,
training healthcare providers and community outreach
workers who work with WWUD to screen for IPV should
be prioritized immediately. This has shown to be a cost-
effective method to help identify survivors of violence
and link women to housing services or other supportive
programming [56], 57. In order to successfully implement
a similar intervention in Dar es Salaam, the capacity of
healthcare providers and HIV counselors to facilitate
universal violence screenings and refer appropriately in
a confident, safe, and rights-based manner needs to be
considered.
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Limitations

The results presented are from a cross-sectional survey,
so further research is needed to tease out the temporality
of the associations. All data were self-reported by
participants and may be impacted due to recall error and
bias. Variables measure differing time frames, which is a
limitation to the relevancy of current behaviors, such as
engagement in transactional sex work (ever) and injection
drug use (ever). Participants in the study were recruited
by a peer-led, non-probabilistic sampling method and are
likely to share similar sociodemographic characteristics
such as socioeconomic status and regionality.
Participants are also likely to share a similar social
network. Since the goal of the present analysis was to
examine associations between key variables, respondent-
driven sampling weighting was not applied. The figures
presented in this paper may not be generalizable outside
of the sample and should be interpreted with caution.

Conclusion

This study explores the relationship between housing
instability and physical and sexual violence experienced
in the past year among WWUD in Tanzania, a growing
hotspot for the concurring heroin and HIV epidemics
in East Africa. The results from this analysis add to the
body of literature on the association between housing
status and health and livelihood outcomes among
geographically disparate and diverse global populations.
Housing instability was found to be independently
associated with both physical and sexual violence in
the past year when adjusting for age, HIV serostatus,
heroin use duration, and engagement in transactional
sex. Future research is needed to understand the
directionality of this association and the relationship
between these risk factors and other health outcomes,
including HIV transmission. Safe and stable housing is
an instrumental component of violence reduction, harm
reduction treatment, and adherence to care and should
be offered within the constellation of services designed
for WWUD in Dar es Salaam.
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Women who use or inject drugs.
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