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Abstract
We examined the impact of past-year intimate partner violence (IPV) on HIV outcomes among women living with HIV 
(WLHIV) in Durban, South Africa. We assessed past-year IPV using the WHO Violence Against Women Questionnaire. 
We conducted logistic regression to assess associations between demographic variables and IPV at baseline, and between 
IPV at baseline and longitudinal HIV outcomes. Among 235 WLHIV, 17% reported past-year emotional, physical, or sexual 
IPV. At baseline, HIV-disclosure to partner was associated with 4.35-fold odds of past-year IPV (95% CI 1.17–16.10) after 
controlling for children, education, and harmful alcohol use. In the prospective analysis, IPV was associated with not achiev-
ing the co-primary outcome of retention in care and viral suppression in univariate (OR = 2.32, 95% CI 1.04–5.18), but not 
in the multivariate model. In the context of rapid treatment scale-up, the high burden of IPV among WLHIV needs to be 
prioritized, with an emphasis on disclosure support.

Keywords  Intimate partner violence · Women living with HIV engaged in care · HIV disclosure to partner

Introduction

While the burden of HIV/AIDS remains high, [1–5] the 
United Nations’ 95–95–95 campaign articulates a set of 
global benchmarks to curb the epidemic and strengthen link-
age to HIV care [6]. Intimate partner violence (IPV) may 
result in worse HIV-related health outcomes for women liv-
ing with HIV (WLHIV) and engaged in HIV care, resulting 

in decreased well-being and undermining efforts to achieve 
the UN 95–95–95 targets.

IPV refers to physical, emotional, and/or sexual violence, 
experienced within intimate relationships [7]. WLHIV with 
a history of IPV have been found to have poorer health out-
comes in general, and HIV-related outcomes, compared to 
women living with HIV without a history of IPV [8]. Spe-
cifically, a history of IPV has been associated with lower 
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antiretroviral therapy (ART) use and engagement in HIV 
care [8, 9], lower ART adherence, lower viral load (VL) 
suppression, reduced T-cell function [10–12] and faster pro-
gression to AIDS [8, 13]. In these studies, IPV may impact 
engagement in HIV care, thereby reducing ART adherence, 
and leading to worse treatment outcomes. These studies 
are often limited by a small sample size, the use of cross-
sectional methodology, and the potential for selection bias; 
there is also a lack of studies in sub-Saharan Africa.

HIV acquisition, and specifically HIV-disclosure, is also 
associated with an increased likelihood of experiencing IPV 
[14, 15], which has wide-ranging physical and psychoso-
cial consequences [12, 16]. Studies on how disclosure of 
HIV status may impact treatment outcomes for WLHIV and 
engaged in care are limited.

South Africa bears a significant and disproportionate 
burden of both HIV and IPV [17]. Population-based studies 
suggest that past-year IPV prevalence may range from 13 to 
20% [18]. However, evidence on the impact of IPV on HIV 
treatment outcomes is limited [17, 19].

Objectives

We aimed to estimate the prevalence of past-year IPV in 
a cohort of WLHIV in Durban, South Africa; to identify 
sociodemographic factors associated with past-year IPV at 
baseline; and to examine associations between past-year IPV 
at baseline and HIV-related health outcomes at 12 months. 
For the latter analysis, the primary outcome was a composite 
outcome consisting of viral load suppression (≤ 200 copies/
mL) and retention in care at 12 months.

Methods

Study Design

This was a secondary, post-hoc analysis nested within the 
STREAM (Simplifying HIV TREATmeant and Monitoring) 
Study, a single-site, open label randomized control trial of 
point of care (POC) viral load testing and task shifting based 
in Durban, South Africa [20, 21]. Male and non-pregnant 
female adults (aged 18 years or older) living with HIV and 
on ART for 6 months (N = 390) were enrolled in the study.

Participants were randomized to receive either the stand-
ard of care laboratory-based HIV VL monitoring with care 
provided by professional nurses or doctors, or POC VL 
monitoring and task-shifting of care to enrolled or profes-
sional nurses [22].

We conducted an analysis of all 235 women enrolled in 
either arm of the STREAM study. Participants provided 
informed consent and received small reimbursements.

Study Setting

All study activities occurred at the Centre for the AIDS 
Programme of Research in South Africa (CAPRISA) 
eThekwini Clinical Research Site and the adjoining Prince 
Cyril Zulu Communicable Disease Centre (PCZ CDC), a 
government funded healthcare clinic in Durban, KwaZulu-
Natal, South Africa [22, 23]. Located in Durban’s business 
district, a major urban and transport hub, the PCZ CDC 
cares for people living with HIV, as well as individuals 
with tuberculosis. The clinic has offered ART to all per-
sons living with HIV, regardless of CD4 count since Sep-
tember 2016 [24]. In addition, PCZ CDC offers primary 
care services in reproductive health, chronic conditions, 
and other minor illnesses. Female patients presenting with 
current or past IPV, may be assigned to a social worker 
with additional counseling training; referrals may be made 
to a local domestic violence non-profit organization.

Study Procedures

At enrollment into STREAM, we assessed participants’ 
experiences of past-year emotional, physical and sexual 
IPV using the World Health Organization’s Violence 
Against Women Questionnaire [26]. Participants were 
asked, “In the past 12 months how many times has…” 
a particular IPV-related experience occurred. Potential 
responses included, never, once, few, many, or refused. 
Emotional IPV consists of five items; a sample question 
is, “how many times has a current or previous husband or 
boyfriend insulted you or made you feel bad about your-
self?” Physical IPV consists of five items; a sample ques-
tion was, “how many times has a current or previous hus-
band or boyfriend ever slapped you or thrown something 
at you which could hurt you?” Sexual IPV has three items; 
a sample question was, “how many times has a current or 
previous husband or boyfriend ever physically forced you 
to have sex when you did not want to?” Each form of IPV 
was recoded to either: never (0), or any positive response 
(1).

Harmful drinking was assessed using the validated 
Alcohol Use Disorder Identification Test (AUDIT-C) ques-
tionnaire (three items; scoring range 0–12; Cronbach alpha 
0.84) [24, 25]; scores at least greater than three were con-
sidered positive screens [26, 27]. Depression was assessed 
using the Patient Health Questionnaire-2 (PHQ-2) (two 
items; scoring range 0–6; Cronbach alpha 0.77); scores at 
least greater than three were considered positive screens 
[28, 29].
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Dependent Variables

The primary outcomes were clinically significant markers 
of HIV-health outcomes. The primary longitudinal analy-
sis examined whether past-year IPV exposure at baseline 
was associated with the primary outcome for the STREAM 
study: a composite outcome of viral load (VL) suppression 
(≤ 200 copies/mL) and retention in care at 12 months from 
enrollment (i.e., 18 months after ART initiation); these 
endpoints were also individually analyzed as separate out-
come variables. Retention in care was defined as docu-
mented pick-up of ART within the 12-month visit window.

Statistical Analysis

We first described the sample in terms of the frequency of 
sociodemographic and health-related factors, by IPV-history. 
For each outcome, we used Chi-squared tests for independ-
ence to compare the frequency of relevant outcomes. We 
then created two logistic regression models. The first model 
identified baseline sociodemographic factors associated with 
past-year IPV; here, IPV was evaluated as an outcome. The 
multivariate model was then adjusted for sociodemographic 
factors associated with IPV in both the univariate model 
and in the literature. The second logistic regression model 
examined associations between past-year IPV at baseline 
and HIV care outcomes at 12 months; here, IPV was evalu-
ated as an exposure. The multivariate model was adjusted 
for sociodemographic factors associated with both IPV and 
the HIV care outcomes at 12 months, in both the univariate 
model as well as in the literature.

All analyses were performed using Stata version 17.0 
[30].

Results

There were 235 women living with HIV (WLHIV) enrolled 
in the study. At baseline, the median age of the entire cohort 
was 30 years (Interquartile range 26–37); almost 99% identi-
fied as Black women. Table 1 presents demographic infor-
mation on those who reported past-year IPV and those who 
did not. Of the 235 WLHIV, 19% (44) were 18–24 years 
old. Almost all (95%) had achieved a secondary or tertiary 
level of education, 83% (194) had at least one child, and 
57% (133) were employed. Forty (17%) women reported 
experiencing any physical, sexual and/or emotional intimate 
partner violence (IPV) in the past year. When disaggregated 
by IPV type, n = 29 (12%), n = 23 (10%), and n = 4 (2%) 
women reported a history of past-year emotional, physical, 
or sexual violence, respectively (Fig. 1).

Among the women who reported any past-year IPV, 13 
of 40 (33%) women were 18–24 years old, 6 (15%) had low 

educational attainment, 29 (73%) had at least one child, and 
24 (60%) were employed. In the group that reported no past-
year IPV, 31 of 195 (16%) women were 18–24 years old, 6 
(3%) had low educational attainment, and 109 (56%) were 
employed.

Among women who reported past-year IPV, 28% were 
identified with concerns for harmful drinking. 93% did not 
use contraceptives at baseline, and 5% had potentially clini-
cally relevant symptoms of depression. In the group of 195 
women that reported no past-year IPV, 14% screened posi-
tive for harmful alcohol use, 95% did not use contraception 
at baseline and 2% screened as having potentially relevant 
symptoms of depression.

Among all WLHIV, 182 reported having a stable partner 
at baseline. Of those with a stable partner who also reported 
past-year IPV, 30 (91%) had disclosed their HIV status, com-
pared to 104 (70%) of those who did not report past-year 
IPV. A high reported prevalence of women were in sero-
concordant relationships; 81% (22) of women with past-year 
IPV who also reported having a stable partner, had partners 
that were also living with HIV, compared to 72% (83) of 
women without past-year IPV who also reported having a 
stable partner.

Table 2 presents the prevalence of HIV health outcomes 
at baseline and after 12 months of study follow-up. At base-
line, a greater proportion of the cohort were not virally sup-
pressed. However, at 12 months of study follow-up, a greater 
proportion had achieved viral load suppression. The primary 
study outcome was a composite outcome of viral load sup-
pression and retention in care at 12 months. Of those who 
reported past-year IPV, 11 of 38 (29%) did not achieve the 
primary composite outcome. Within the group that did not 
report past-year IPV, 29 of 194 (15%) did not achieve the 
composite outcome, a 14-percentage point difference. At 
12 months, 12% (4 of 34) of women who reported past-year 
IPV did not achieve viral suppression compared to 6% (11 of 
187) among those who did not report past-year IPV.

Table 3 presents univariate and multivariate logistic 
regression analyses of factors associated with IPV at base-
line. The independent variables for this baseline cross-
sectional logistic regression model included both soci-
odemographic and health-related factors; the dependent 
variable was a history of past-year IPV reported at base-
line. The multivariate model was adjusted for age, educa-
tional attainment, number of children, harmful drinking, 
and disclosure of HIV status to partner. In the multivari-
ate model, the following characteristics were associated 
with higher odds of past-year IPV: having only a primary 
school education or less (adjusted prevalence odds ratio 
(aPOR) 10.26, 95% Confidence Interval (CI) 2.48–42.39), 
having no children (aPOR 3.12, 95% CI 1.04–9.34), and 
harmful drinking (aPOR 3.12, 95% CI 1.04–8.42). Among 
182 women with a stable partner, the odds of IPV was 
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Table 1   Descriptive Statistics of Baseline Characteristics of Female Participants of the Simplifying HIV TREAtmeant and Monitoring 
(STREAM) Study, Categorized by Past-Year Intimate Partner Violence (IPV) Status (N = 235)

a Harmful drinking is determined by AUDIT-C score ≥ 3
b Depression is determined by PHQ-2 score ≥ 3
*p < 0.1
**p < 0.05
***p < 0.01

Variables IPV (N = 40)
n (%)

No IPV 
(N = 195)
n (%)

p-value

Demographics at baseline
Age
 > 25 years 27 (68) 164 (84) 0.014**
 18–24 years 13 (33) 31 (16)

Educational attainment
 Secondary, tertiary school 34 (85) 189 (97) 0.002***
 None, primary school only 6 (15) 6 (3)

Number of children
 > 1 child 29 (73) 165 (85) 0.066*
 None 11 (28) 30 (15)

Primary income source
 Any employment (part-time, full-time, self-employed) 24 (60) 109 (56) 0.633
 No income or other support (social grants, family support, student support) 16 (40) 86 (44)

Monthly income level among participants reported with any type of income (N = 233)
 < R1000 21 (53) 85/193 (44) 0.467
 R1000-R4000 16 (40) 86/193 (45)
 R4001-R8000 1 (3) 16/193 (8)
 > R8001 2 (5) 6/193 (3)

Harmful drinkinga

 No 29 (73) 167 (86) 0.042**
 Yes 11 (28) 28 (14)

Depressionb

 No 38 (95) 191 (98) 0.281
 Yes 2 (5) 4 (2)

Reported stable partner
 No 7 (17) 46 (24) 0.401
 Yes 33 (83) 149 (76)

Disclosed HIV diagnosis to partner/spouse, if reported stable partner (N = 182)
 No 3/33 (9) 45/149 (30) 0.013**
 Yes 30/33 (91) 104/149 (70)

Disclosed HIV diagnosis to partner/spouse, if reported no stable partner (N = 53)
 No 7/7 (100) 43/46 (93) 0.487
 Yes 0 3/46 (7)

Partner HIV Status, if reported stable partner (N = 142)
 HIV-negative 5/27 (19) 32/115 (28) 0.321
 HIV-positive 22/27 (81) 83/115 (72)

Contraceptive use
 No 37 (93) 186 (95) 0.450
 Yes 3 (7) 9 (5)
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increased among women who had disclosed their HIV sta-
tus (aPOR 4.35, 95% CI 1.17–16.10), at baseline. Being 
younger (18–24 years) was associated with higher odds 
of past-year IPV in univariate analysis (POR 2.55, 95% 
CI 1.19–5.47), but not in the multivariate model. There 
was no association between income, contraceptive use, 
partner’s HIV status, or a positive depression screen at 
baseline and past-year IPV.

Table 4 presents univariate and multivariate logistic 
regression analyses of associations between past-year IPV 
and HIV care outcomes at 12 months. The independent vari-
able for this longitudinal cohort logistic regression model 
was past-year IPV; the dependent variable for the primary 
analysis was a composite of VL suppression and retention in 
care at 12 months. We also present analyses of the secondary 
outcomes of viral suppression and retention in care.

Experiencing past-year IPV was associated with higher 
odds of not achieving the primary composite HIV outcome 
at 12 months (aPOR 2.32, 95% CI 1.04–5.18, p = 0.041) 
in the univariate model, but not in the multivariate model, 
which was adjusted for age, educational attainment, harmful 
drinking, and disclosure of HIV status to partner. Past-year 

IPV was not associated with viral load suppression at 
12 months in univariate.

Discussion

Our findings suggest that past-year IPV was associated with 
an increased odds of not having achieved the primary out-
come in univariate analysis; however, this association was 
not significant in the adjusted model, despite a 14-percent-
age point difference in descriptive analysis.

Women who reported past-year IPV at baseline were less 
likely to be retained in the study, with a nine-percentage 
point difference, compared to those who did not report past-
year IPV. Past-year IPV was also not associated with other 
HIV-specific health outcomes in our cohort, like baseline 
VL, CD4 count, or self-described adherence to ART.

The literature is less clear on the predictive value of 
IPV history (recent and distant) on primary HIV-health 
outcomes. A meta-analysis of thirteen cross-sectional stud-
ies by Hatcher and colleagues presented some evidence to 
support associations between IPV and important HIV care 

Fig. 1   Past-year Intimate Partner Violence (IPV) Prevalence by Type, 
among Female Participants of the Simplifying HIV TREAtmeant and 
Monitoring (STREAM) Study, at baseline (N = 235), with 95% Con-

fidence Intervals. Created in Excel 16.69.1. Any IPV includes any 
combination of emotional, physical, and/or sexual IPV
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continuum outcomes, such as lower ART use (OR 0.79, 95% 
CI 0.64–0.97) in five studies and lower odds of VL suppres-
sion (OR 0.64, 95% CI 0.46–0.90) in six studies [13]. A 
key limitation of the studies included in this meta-analysis 
was a lack of longitudinal results, which prevents conclu-
sions regarding the causal relationship between IPV and 
engagement in care outcomes [13]. Despite these limitations, 
qualitative research has also supported associations between 
adherence and IPV [31].

Irrespective of the potential direct impact of IPV on HIV 
outcomes for WLHIV and engaged in care, other longi-
tudinal studies highlight IPV as an independent cause of 
non-HIV related morbidity and mortality, including among 
WLHIV [1, 32, 33]. Our study’s findings may be limited 
by a small sample size, and a cohort that is well-educated, 
older, and participating in a clinical study, factors which 
may have supported adherence in this group. However, these 
limitations do not minimize the importance of addressing 

IPV experienced by WLHIV, or the urgency of integrating 
IPV-care into the HIV care continuum to address the needs 
of WLHIV.

Our study also suggests an association between disclo-
sure of HIV status to a regular partner and past-year IPV 
experience. In general, research has suggested that women 
who disclose their HIV-positive status to male partners are 
more likely to experience IPV [34–37], though other studies 
have demonstrated increased risk of violence in the setting 
of non-disclosure [8, 38, 39]. Our study findings around dis-
closure also support the need for the development of more 
robust interventions to support WLHIV in disclosure of their 
status, with an emphasis on harm reduction and violence 
prevention. A recent systematic review found little in the 
way of evidence regarding interventions that could support 
safer disclosure [40].

We expected to observe an association between depres-
sion and IPV, as has been described in the literature, 

Table 2   Descriptive Statistics of HIV Health Outcomes at Baseline and Study Exit (12 months) of Female Participants of the Simplifying HIV 
TREAtmeant and Monitoring (STREAM) Study, Categorized by Past-Year Intimate Partner Violence (IPV) Status (N = 235)

a Retention in care is defined as documented pick-up of antiretroviral therapy (ART) within the 12-month visit window
b Primary study outcome
* p < 0.1
** p < 0.05
*** p < 0.01

Variables IPV (N = 40)
n (%)

No IPV (N = 195)
n (%)

p-value

HIV health outcomes at baseline
Viral load
 Suppressed (≤ 200 copies per mL) 12 (30) 61 (31) 0.873
 Not suppressed (> 200 copies per mL) 28 (70) 134 (69)

CD4 count
 < 500 20 (50) 91 (47) 0.700
 > 500 20 (50) 104 (53)

Number of ART doses missed in last 4 days
 None 32 (80) 165 (85) 0.470
 > 1 dose 8 (20) 30 (15)

Time from testing HIV + to ART initiation (N = 231)
 < 6 months 30 (75) 122/191(64) 0.177
 > 6 months 10 (25) 69/191 (36)

HIV health outcomes at study exit (12 months)
Primary outcome (VL suppression and retention in carea)b

(N = 232)
 VL suppressed (< 200 copies per mL) and retained in care 27/38 (71) 165/194 (85) 0.037**
 Neither virally suppressed (> 200 copies per mL), nor retained in care 11/38 (29) 29/194 (15)

Viral load (N = 221)
 Suppressed (≤ 200 copies per mL) 30/34 (88) 176/187 (94) 0.210
 Not suppressed (> 200 copies per mL) 4/34 (12) 11/187 (6)

Retained in carea (N = 234)
 Yes 32 (80) 173/194 (89) 0.109
 No 8 (20) 21/194 (11)
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although the evidence is mixed in these models [41]. How-
ever, this finding was not observed in our cohort. Very few 
participants screened positively for depression; this is possi-
bly due to stigma around disclosure of mental health issues. 

In terms of harmful drinking, in this study, we did observe 
an association between past-year IPV and harmful drinking. 
This has been shown in other studies to increase a woman’s 
susceptibility to both violence and HIV acquisition [42, 43], 

Table 3   Factors Associated with Past-Year IPV at Baseline of Female Participants of the Simplifying HIV TREAtmeant and Monitoring 
(STREAM) Study (N = 235)

a Adjusted for age, educational attainment, children, harmful drinking, and disclosure of HIV status to partner
b Harmful drinking is determined by AUDIT-C score ≥ 3
c Depression is determined by PHQ-2 score ≥ 3
*p < 0.1
**p < 0.05
***p < 0.01

Variables Unadjusted prevalence 
odds ratio
(95% CI)

p-value Adjusted prevalence 
odds ratioa

(95% CI)

p-value

Demographics at baseline
Age
 > 25 years REF REF
 18–24 years 2.55 (1.19, 5.47) 0.017** 1.59 (0.55, 4.65) 0.394

Educational attainment
 Secondary, tertiary school REF REF
 None, primary school only 5.56 (1.69, 18.25) 0.005*** 10.26 (2.48, 42.39) 0.001***

Number of children
 > 1 child REF REF
 None 2.09 (0.94, 4.62) 0.070* 3.12 (1.04, 9.34) 0.042**

Primary income source
 Any employment (part-time, full-time, self-employed) REF –
 No income or other support (social grants, family support, 

student support)
0.84 (0.42, 1.69) 0.634 – –

Monthly income level among participants reported with any 
type of income (N = 233)

 < R1000 REF –
 R1000–R4000 0.75 (0.37, 1.54) 0.438 – –
 R4001–R8000 0.25 (0.03, 2.02) 0.194 – –
 > R8001 1.35 (0.25, 7.17) 0.725 – –

Harmful drinkingb

 No REF REF
 Yes 2.26 (1.02, 5.04) 0.046** 3.12 (1.04, 8.42) 0.019**

Depressionc

 No REF –
 Yes 2.51 (0.44, 14.2) 0.297 – –

Disclosed to partner, if reported stable partner (N = 182)
 No REF REF
 Yes 4.33 (1.26, 14.91) 0.020** 4.35 (1.17, 16.10) 0.028**

Partner HIV Status, if reported stable partner (N = 142)
 HIV-negative REF –
 HIV-positive 1.70 (0.59, 4.86) 0.325 – –

Contraceptive use
(at or prior to baseline)
 No REF –
 Yes 1.68 (0.43, 6.49) 0.75 – –
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as well as poor outcomes for WLHIV [36]. Harmful drink-
ing is also a modifiable risk factor; focusing on substance 
use among WLHIV and engaged in care is an important 
component of optimizing health outcomes.

Lastly, the burden of IPV in our cohort is high, with 17% 
reporting this in the past year. IPV was also associated with a 
variety of demographic factors that are also supported by the 
literature. Poorer women with lower educational attainment 
have an increased risk of both prior and future IPV [44]; 
studies have demonstrated a u-shaped relationship between 
educational attainment and IPV risk, with higher risk at the 
extremes of educational attainment [45], though with pro-
tective effects as education increases, generally [46]. We 
also found an association between having no children and 
increased risk of past-year IPV, which remained associated 
in multivariate analysis. WLHIV with children, especially 
during pregnancy and the immediate postpartum period have 
been shown to have a higher risk of experiencing violence 
[47–49]. Younger women are also generally at greater risk 
of both HIV and IPV [50], and though younger age was ini-
tially associated with IPV, this association was not sustained 
in the multivariate model. Screening for IPV is common 
in clinical settings; we recommend using the World Health 
Organization’s Violence Against Women questionnaire in 
settings where WLHIV receive care. Our study has identified 
WLHIV who may benefit most from targeted psychosocial 
support to navigate the emotional and psychological impact 
of IPV and to prevent future abuse while living with HIV.

Integration of IPV services into the HIV/AIDS contin-
uum of care is rare both regionally and globally. Integrating 
IPV screening and management into HIV services therefore 

presents an opportunity to mitigate the harmful effects of 
IPV among WLHIV. Recognizing and addressing the unique 
influence of IPV-specific trauma on women living with HIV 
is a significant human rights and public health issue.

Strengths and Limitations

Altogether, our study focuses on individuals already engaged 
in HIV care, and does not include women who may have 
been prevented from engaging in HIV care due to IPV. How-
ever, studies such as ours, which address risk factors for 
IPV among WLHIV within the HIV-care continuum are also 
limited.

Our study is limited by a small sample size which meant 
we had reduced power to detect associations between IPV 
and HIV related health outcomes. Participants in our study 
are unlikely to be truly representative of the population of 
WLHIV, as our population was largely urban and enrolled 
in a randomized control trial that enabled consistent follow-
up and engagement in care, with measures to prevent attri-
tion. Though analysis of baseline data was cross-sectional, 
preventing claims of causality, we used follow-up data to 
assess HIV outcomes, which is a concomitant strength of 
this analysis. Additionally, the sequence of certain events in 
these women’s lives is unknown, such as whether disclosure 
of HIV status to partner occurred prior to an experience 
of IPV, or vice a versa. It is possible that a population of 
women with a more chronic experience of IPV denotes a 
greater magnitude of exposure, or that a population with 
increased severity of IPV, with greater prevalence of sex-
ual IPV, for example, may experience worse HIV-health 

Table 4   Associations between Past-Year IPV Status at Baseline and HIV Care Outcomes of Female Participants of the Simplifying HIV TREAt-
meant and Monitoring (STREAM) Study, at 12 months (N = 235)

a Adjusted for age, educational attainment, harmful drinking, and disclosure of HIV status to partner
b Primary study outcome
*p < 0.1
**p < 0.05
***p < 0.01

HIV health outcomes at study exit (12 months) Unadjusted preva-
lence odds ratio
(95% CI)

p-value Adjusted prevalence 
odds ratioa

(95% CI)

p-value

Composite outcome (VL suppression and retention in care)b

 VL suppressed (≤ 200 copies per mL) and retained in care REF REF
 Neither virally suppressed (> 200 copies per mL), nor retained in care 2.32 (1.04, 5.18) 0.041** 1.46 (0.51, 4.15) 0.482

Viral load at exit
 Suppressed (≤ 200 copies per mL) REF – –
 Not suppressed (> 200 copies per mL) 2.13 (0.64, 7.14) 0.219 – –

Retained in care
 Yes REF
 No 2.06 (0.84, 2.05) 0.115 1.28 (0.39, 4.19) 0.679
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outcomes. Lastly, it is important to reiterate the high preva-
lence of IPV in our cohort; we believe that the true value is 
likely higher than reported. Much has been presented else-
where about the challenges of studying sensitive topics [51]; 
self-reporting often results in an underestimate of the true 
scope of the issue.

Conclusion

In our setting, WLHIV reported a high burden of recent IPV, 
which was greater among young women without children, 
those with low educational attainment, those with harmful 
alcohol use, and those who had disclosed their HIV status 
to their partner. Prospective studies are needed to clarify 
the relationship between past-year IPV and longitudinal 
HIV outcomes. Altogether, identifying and addressing IPV 
among all WLHIV is crucial and may aid in achieving the 
95–95–95 HIV diagnosis and treatment targets.

Acknowledgements  We thank all the women that participated in the 
STREAM study, who contributed their time and personal stories to 
the exploration of intimate partner violence and its consequences. 
This study was funded by the National Institute of Allergy and Infec-
tious Diseases (grant R21AI124719); the Center for AIDS Research 
at the University of Washington (grant P30 AI027757); the South 
African National Health Laboratory Service Research Trust (grant 
2018–1DEV-PMO01); the South African Medical Research Council; 
and the Infectious Disease Society of America.

Author Contributions  PD and NG conceived the STREAM trial. 
SO developed the nested study, with guidance from JD, PD, AG and 
NG. NG, JD, PKD, HS, YS, TM and HN implemented the study and 
acquired the data. SO performed the statistical analysis, with guidance 
from JD. All authors critically reviewed the manuscript and consented 
to final publication.

Funding  Open access funding provided by University of KwaZulu-
Natal. Funding was provided by the National Institute of Allergy 
and Infectious Diseases (Grant R21AI124719); the Center for AIDS 
Research at the University of Washington (Grant P30 AI027757); the 
South African National Health Laboratory Service Research Trust 
(Grant 2018–1DEV-PMO01); the South African Medical Research 
Council; and the Infectious Disease Society of America.

Data Availability  Participant data for the STREAM study will be shared 
and de-identified (text, tables, figures, and appendices) as requested. 
Data will be available after the proposed use has been approved by an 
independent review committee.

Code Availability  Associated code for any analyses will be shared, as 
requested.

Declarations 

Conflict of interest  PKD reports receiving consulting and speaking 
fees from Gilead Science; and research support from the National In-
stitute of Health, Centers for Disease Control and Prevention, Gilead 
Sciences, and the Bill & Melinda Gates Foundation, during the con-

duct of the study. All other contributing authors declare no conflicts 
of interest.

Ethical Approval  The STREAM study was reviewed by the Institutional 
Review Boards (IRB) at University of KwaZulu-Natal, Durban, South 
Africa (BFC296/16) and University of Washington, Seattle, WA, USA 
(STUDY00001466). The STREAM study was registered with Clinical-
Trials.gov, NCT03066128. This nested study did not require independ-
ent IRB approval.

Consent to Participate  All participants provided written informed 
consent.

Consent for Publication  Not applicable.

Open Access  This article is licensed under a Creative Commons Attri-
bution 4.0 International License, which permits use, sharing, adapta-
tion, 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/.

References

	 1.	 Mitchell J, Wight M, Van Heerden A, Rochat TJ. Intimate part-
ner violence, HIV, and mental health: a triple epidemic of global 
proportions. Int Rev Psychiatry. 2016;28(5):452–63.

	 2.	 Anderson JC, Campbell JC, Farley JE. Interventions to address 
HIV and intimate partner violence in sub-Saharan Africa: a review 
of the literature. J Assoc Nurses AIDS Care. 2013;24(4):383–90.

	 3.	 Jewkes R, Sikweyiya Y, Morrell R, Dunkle K. The relation-
ship between intimate partner violence, rape and HIV amongst 
South African men: a cross-sectional study. PLoS ONE. 
2011;6(9):e24256. https://​doi.​org/​10.​1371/​journ​al.​pone.​00242​56.

	 4.	 Austin KF, Choi MM, Berndt V. Trading sex for security: Unem-
ployment and the unequal HIV burden among young women in 
developing nations. Int Sociol. 2017;32(3):343–68. https://​doi.​org/​
10.​1177/​02685​80917​693172.

	 5.	 Shao Y, Williamson C. The HIV-1 epidemic: low-to mid-
dle-income countries. Cold Spring Harb Perspect Med. 
2012;2(3):a007187. https://​doi.​org/​10.​1101/​cshpe​rspect.​a0071​87.

	 6.	 UNAIDS. Seizing the moment: Tackling entrenched inequali-
ties to end epidemics . 2020 [cited 2020 Dec 22]. Available 
from: https://​www.​unaids.​org/​en/​resou​rces/​docum​ents/​2020/​
global-​aids-​report

	 7.	 Centers for Disease Control. Violence Prevention: Fast Facts . 
2021 Nov 2 [cited 2021 Jun 18]. Available from: https://​www.​cdc.​
gov/​viole​ncepr​event​ion/​intim​atepa​rtner​viole​nce/​fastf​act.​html

	 8.	 Schafer KR, Brant J, Gupta S, Thorpe J, Winstead-Derlega C, 
Pinkerton R, et al. Intimate partner violence: a predictor of worse 
HIV outcomes and engagement in care. AIDS Patient Care STDS. 
2012;26(6):356–65. https://​doi.​org/​10.​1089/​apc.​2011.​0409.

	 9.	 Oldenburg CE, Ortblad KF, Chanda MM, Mwale M, Chongo S, 
Kanchele C, et al. Brief Report: intimate partner violence and 
antiretroviral therapy initiation among female sex workers newly 
diagnosed with HIV in Zambia: a prospective study. J Acquir 

http://creativecommons.org/licenses/by/4.0/
https://doi.org/10.1371/journal.pone.0024256
https://doi.org/10.1177/0268580917693172
https://doi.org/10.1177/0268580917693172
https://doi.org/10.1101/cshperspect.a007187
https://www.unaids.org/en/resources/documents/2020/global-aids-report
https://www.unaids.org/en/resources/documents/2020/global-aids-report
https://www.cdc.gov/violenceprevention/intimatepartnerviolence/fastfact.html
https://www.cdc.gov/violenceprevention/intimatepartnerviolence/fastfact.html
https://doi.org/10.1089/apc.2011.0409


2256	 AIDS and Behavior (2024) 28:2247–2257

Immune Defic Syndr. 2018;79(4):435–9. https://​doi.​org/​10.​1097/​
QAI.​00000​00000​001841.

	10.	 Jewkes R, Dunkle K, Jama-Shai N, Gray G. Impact of expo-
sure to intimate partner violence on CD4+ and CD8+ T cell 
decay in HIV infected women: longitudinal study. PLoS ONE. 
2015;10(3):e0122001. https://​doi.​org/​10.​1371/​journ​al.​pone.​01220​
01.

	11.	 Anderson JC, Campbell JC, Glass NE, Decker MR, Perrin N, 
Farley J. Impact of intimate partner violence on clinic attendance, 
viral suppression and CD4 cell count of women living with HIV in 
an urban clinic setting. AIDS Care. 2018;30(4):399–408. https://​
doi.​org/​10.​1080/​09540​121.​2018.​14287​25.

	12.	 Campbell JC, Baty ML, Ghandour RM, Stockman JK, Francisco 
L, Wagman J. The intersection of intimate partner violence against 
women and HIV/AIDS: a review. Int J Inj Contr Saf Promot. 
2008;15(4):221–31. https://​doi.​org/​10.​1080/​17457​30080​24232​24.

	13.	 Hatcher AM, Smout EM, Turan JM, Christofides N, Stöckl H. 
Intimate partner violence and engagement in HIV care and treat-
ment among women. AIDS. 2015;29(16):2183–94. https://​doi.​
org/​10.​1097/​QAD.​00000​00000​000842.

	14.	 Sabri B, Wirtz AL, Ssekasanvu J, Nonyane BAS, Nalugoda F, 
Kagaayi J, et al. Intimate partner violence, HIV and sexually 
transmitted infections in fishing, trading and agrarian commu-
nities in Rakai, Uganda. BMC Public Health. 2019;19(1):594. 
https://​doi.​org/​10.​1186/​s12889-​019-​6909-8.

	15.	 Orza L, Bewley S, Chung C, Crone ET, Nagadya H, Vazquez M, 
et al. “Violence Enough already”: findings from a global partici-
patory survey among women living with HIV. J Int AIDS Soc. 
2015;18(6Suppl 5):20285. https://​doi.​org/​10.​7448/​IAS.​18.6.​
20285.

	16.	 Woollett N, Hatcher AM. Mental health, intimate partner vio-
lence and HIV. S Afr Med J. 2016;106(10):969–72. https://​doi.​
org/​10.​7196/​SAMJ.​2016.​v106i​10.​11410.

	17.	 Groves AK, Moodley D, McNaughton-Reyes L, Martin SL, 
Foshee V, Maman S. Prevalence, rates and correlates of inti-
mate partner violence among South African women during 
pregnancy and the postpartum period. Matern Child Health J. 
2015;19(3):487. https://​doi.​org/​10.​1007/​s10995-​014-​1528-6.

	18.	 Odero M, Hatcher AM, Bryant C, Onono M, Romito P, Bukusi 
EA, et al. Responses to and resources for intimate partner vio-
lence: qualitative findings from women, men, and service pro-
viders in rural Kenya. J Interpers Violence. 2014;29(5):783–
805. https://​doi.​org/​10.​1177/​08862​60513​505706.

	19.	 Gibbs A, Reddy T, Closson K, Cawood C, Khanyile D, Hatcher 
A. Intimate partner violence and the HIV care and treatment 
cascade among adolescent girls and young women in DREAMS, 
South Africa. J Acquir Immune Defic Syndr. 2022;89(2):136–
42. https://​doi.​org/​10.​1097/​QAI.​00000​00000​002843.

	20.	 Drain PK, Dorward J, Violette LR, Quame-Amaglo J, Thomas 
KK, Samsunder N, et al. Point-of-care HIV viral load testing 
combined with task shifting to improve treatment outcomes 
(STREAM): findings from an open-label, non-inferiority, ran-
domised controlled trial. Lancet HIV. 2020;7(4):e229–37.

	21.	 Dorward J, Garrett N, Quame-Amaglo J, Samsunder N, Ngob-
ese H, Ngomane N, et al. Protocol for a randomised controlled 
implementation trial of point-of-care viral load testing and 
task shifting: the simplifying HIV TREAtment and monitoring 
(STREAM) study. BMJ Open. 2017;7(9):e017507.

	22.	 Stime KJ, Garrett N, Sookrajh Y, Dorward J, Dlamini N, Olow-
olagba A, et al. Clinic flow for STI, HIV, and TB patients in 
an urban infectious disease clinic offering point-of-care test-
ing services in Durban, South Africa. BMC Health Serv Res. 
2018;18(1):363. https://​doi.​org/​10.​1186/​s12913-​018-​3154-2.

	23.	 South African National Department of Health. Implementation 
of the universal test and treat strategy for HIV positive patients 
and differentiated care for stable patients . Pretoria: Republic 

of South Africa Department of Health; 2016. Available from: 
https://​sahiv​soc.​org/​Files/​22%​208%​2016%​20Cir​cular%​20UTT%​
20%​20%​20Dec​onges​tion%​20CCMT%​20Dir​ector​ate%​20(2).​pdf

	24.	 Garcia-Moreno C, Guedes A, Knerr W. Understanding and 
addressing violence against women . Geneva: World Health 
Organization; 2012 [cited 2021 Jun 16]. Available from: https://​
apps.​who.​int/​iris/​handle/​10665/​77432

	25.	 So K, Sung E. A validation study of the brief alcohol use disor-
der identification test (AUDIT): a brief screening tool derived 
from the AUDIT. Korean J Fam Med. 2013;34(1):11–8. https://​
doi.​org/​10.​4082/​kjfm.​2013.​34.1.​11.

	26.	 Meneses-Gaya C, Zuardi AW, Loureiro SR, Crippa JAS. Alco-
hol use disorders identification test (AUDIT): an updated sys-
tematic review of psychometric properties. Psychol & Neurosci. 
2009. https://​doi.​org/​10.​3922/j.​psns.​2009.1.​12.

	27.	 de Oliveira J, Kerr-Correa F, Lima M, Bertolote J, Santos J. Valid-
ity of alcohol screening instruments in general population gender 
studies: an analytical review. Curr Drug Abuse Rev. 2014. https://​
doi.​org/​10.​2174/​18744​73707​66614​10152​14708.

	28.	 Monahan PO, Shacham E, Reece M, Kroenke K, Ong’or WO, 
Omollo O, et al. Validity/reliability of PHQ-9 and PHQ-2 depres-
sion scales among adults living with HIV/AIDS in Western 
Kenya. J Gen Intern Med. 2009;24(2):189–97. https://​doi.​org/​10.​
1007/​s11606-​008-​0846-z.

	29.	 Kroenke K, Spitzer RL, Williams JBW. The patient health ques-
tionnaire-2: validity of a two-item depression screener. Med Care. 
2003;41(11):1284–92.

	30.	 StataCorp. Stata Statistical Software: Release 17. College Station: 
StataCorp LLC; 2021.

	31.	 Wilson KS, Wanje G, Yuhas K, Simoni JM, Masese L, van Stoep 
A, et al. A Prospective study of intimate partner violence as a risk 
factor for detectable plasma viral load in HIV-positive women 
engaged in transactional sex in Mombasa Kenya. AIDS Behav. 
2016;20(1):2065–77. https://​doi.​org/​10.​1007/​s10461-​016-​1420-z.

	32.	 Coker AL. Physical Health Consequences of Physical and 
Psychological Intimate Partner Violence. Arch Fam Med. 
2000;9(5):451–7.

	33.	 Joyner K, Mash R. Recognizing intimate partner violence 
in primary care: western cape, South Africa. PLoS ONE. 
2012;7(1):e29540. https://​doi.​org/​10.​1371/​journ​al.​pone.​00295​40.

	34.	 Colombini M, James C, Ndwiga C, Mayhew SH. The risks of 
partner violence following HIV status disclosure, and health ser-
vice responses: narratives of women attending reproductive health 
services in Kenya. J Int AIDS Soc. 2016;19(1):20766.

	35.	 Medley A, Garcia-Moreno C, Mcgill S, Maman S. Rates, bar-
riers and outcomes of HIV serostatus disclosure among women 
in developing countries: implications for prevention of mother-
to-child transmission programmes. Bull World Health Organ. 
2004;82(4):299–307.

	36.	 Bonomi AE, Anderson ML, Rivara FP, Thompson RS. Health 
outcomes in women with physical and sexual intimate partner vio-
lence exposure. J Womens Health (Larchmt). 2007;16(7):987–97. 
https://​doi.​org/​10.​1089/​jwh.​2006.​0239.

	37.	 Apiribu F, Ncama BP, Joseph-Shehu E. Evidence of perpetration 
of intimate partner violence among HIV-positive couples: a sys-
tematic scoping review protocol. Syst Rev. 2019;8(1):159. https://​
doi.​org/​10.​1186/​s13643-​019-​1051-3.

	38.	 Ogbonnaya IN, Wanyenze RK, Reed E, Silverman JG, Kiene SM. 
Prevalence of and risk factors for intimate partner violence in the 
first 6 months following HIV diagnosis among a population-based 
sample in Rural Uganda. AIDS Behav. 2019;19(24):1252–65.

	39.	 Kako PM, Stevens PE, Karani AK. Where will this illness take 
me? Reactions to HIV diagnosis from women living with HIV in 
Kenya. Health Care Women Int. 2011;34(4):278–99. https://​doi.​
org/​10.​1080/​07399​332.​2010.​530727.

https://doi.org/10.1097/QAI.0000000000001841
https://doi.org/10.1097/QAI.0000000000001841
https://doi.org/10.1371/journal.pone.0122001
https://doi.org/10.1371/journal.pone.0122001
https://doi.org/10.1080/09540121.2018.1428725
https://doi.org/10.1080/09540121.2018.1428725
https://doi.org/10.1080/17457300802423224
https://doi.org/10.1097/QAD.0000000000000842
https://doi.org/10.1097/QAD.0000000000000842
https://doi.org/10.1186/s12889-019-6909-8
https://doi.org/10.7448/IAS.18.6.20285
https://doi.org/10.7448/IAS.18.6.20285
https://doi.org/10.7196/SAMJ.2016.v106i10.11410
https://doi.org/10.7196/SAMJ.2016.v106i10.11410
https://doi.org/10.1007/s10995-014-1528-6
https://doi.org/10.1177/0886260513505706
https://doi.org/10.1097/QAI.0000000000002843
https://doi.org/10.1186/s12913-018-3154-2
https://sahivsoc.org/Files/22%208%2016%20Circular%20UTT%20%20%20Decongestion%20CCMT%20Directorate%20(2).pdf
https://sahivsoc.org/Files/22%208%2016%20Circular%20UTT%20%20%20Decongestion%20CCMT%20Directorate%20(2).pdf
https://apps.who.int/iris/handle/10665/77432
https://apps.who.int/iris/handle/10665/77432
https://doi.org/10.4082/kjfm.2013.34.1.11
https://doi.org/10.4082/kjfm.2013.34.1.11
https://doi.org/10.3922/j.psns.2009.1.12
https://doi.org/10.2174/1874473707666141015214708
https://doi.org/10.2174/1874473707666141015214708
https://doi.org/10.1007/s11606-008-0846-z
https://doi.org/10.1007/s11606-008-0846-z
https://doi.org/10.1007/s10461-016-1420-z
https://doi.org/10.1371/journal.pone.0029540
https://doi.org/10.1089/jwh.2006.0239
https://doi.org/10.1186/s13643-019-1051-3
https://doi.org/10.1186/s13643-019-1051-3
https://doi.org/10.1080/07399332.2010.530727
https://doi.org/10.1080/07399332.2010.530727


2257AIDS and Behavior (2024) 28:2247–2257	

	40.	 Kennedy CE, Haberlen S, Amin A, Baggaley R, Narasimhan M. 
Safer disclosure of HIV serostatus for women living with HIV 
who experience or fear violence: a systematic review. J Int AIDS 
So. 2015;18(6Suppl 5):20292. https://​doi.​org/​10.​7448/​IAS.​18.6.​
20292.

	41.	 Yakubovich AR, Stöckl H, Murray J, Melendez-Torres GJ, Stein-
ert JI, Glavin C, Humphreys DK. Risk and protective factors for 
intimate partner violence against women: systematic review and 
meta-analyses of prospective-longitudinal studies. AJPH. 2018. 
https://​doi.​org/​10.​2105/​AJPH.​2018.​304428.

	42.	 Heise L, McGrory E. “Violence against women and girls and 
HIV: Report on a high level consultation on the evidence and 
its implications, 12–14 May, 2015. Greentree Estate” . London 
School of Hygiene and Tropical Medicine, STRIVE Research 
consultation on the evidence and its implications, 12–14 May, 
2015. Greentree Estate” . London School of Hygiene and Tropical 
Medicine, STRIVE Research Consortium, 2016. 48 p. Available 
from: http://​strive.​lshtm.​ac.​uk/​resou​rces/​green​tree-​ii-​viole​nce-​
again​st-​women-​and-​girls-​and-​hiv

	43.	 Shamu S, Zarowsky C, Shefer T, Temmerman M, Abrahams 
N. Intimate partner violence after disclosure of HIV test results 
among pregnant women in Harare, Zimbabwe. PLoS ONE. 
2014;9(10):e109447. https://​doi.​org/​10.​1371/​journ​al.​pone.​01094​
47.

	44.	 Abramsky T, Watts CH, Garcia-Moreno C, Devries K, Kiss L, 
Ellsberg M, et al. What factors are associated with recent intimate 
partner violence? findings from the WHO multi-country study 
on women’s health and domestic violence. BMC Public Health. 
2011;11(1):109. https://​doi.​org/​10.​1186/​1471-​2458-​11-​109.

	45.	 Dalal K. Does economic empowerment protect women from 
intimate partner violence? J Inj Violence Res. 2011;3(1):35–44. 
https://​doi.​org/​10.​5249/​jivr.​v3i1.​76.

	46.	 Nouaman MN, Vinikoor M, Seydi M, Ekouevi DK, Coffie PA, 
Mulenga L, et al. High prevalence of binge drinking among peo-
ple living with HIV in four African countries. J Int AIDS Soc. 
2018;21(12):e25202. https://​doi.​org/​10.​1002/​jia2.​25202.

	47.	 Kabwama SN, Bukenya J, Matovu JKB, Gwokyalya V, Makumbi 
F, Beyeza-Kashesya J, et al. Intimate partner violence among HIV 
positive women in care - results from a national survey, Uganda 
2016. BMC Womens Health. 2019;19(1):130. https://​doi.​org/​10.​
1186/​s12905-​019-​0831-1.

	48.	 Peek-Asa C, Saftlas AF, Wallis AB, Harland K, Dickey P. Pres-
ence of children in the home and intimate partner violence among 
women seeking elective pregnancy termination. PLoS ONE. 
2017;12(1):e0186389. https://​doi.​org/​10.​1371/​journ​al.​pone.​01863​
89.

	49.	 World Health Organization. Intimate partner violence during preg-
nancy. Geneva: WHO; 2011. 4 p. Available from: https://​www.​
who.​int/​repro​ducti​vehea​lth/​publi​catio​ns/​viole​nce/​rhr_​11_​35/​en/

	50.	 Ijeoma Aniekwu N, Atsenuwa A. Sexual violence and HIV/
AIDS in Sub-Saharan Africa: an intimate link. Local Environ. 
2007;12(3):313–4. https://​doi.​org/​10.​1080/​13549​83060​109828.

	51.	 Ellsberg M, Heise L, Pena R, Agurto S, Winkvist A. Research-
ing domestic violence against women: methodological and ethical 
considerations. Stud Fam Plann. 2001;32(1):1–16.

Publisher's Note  Springer Nature remains neutral with regard to 
jurisdictional claims in published maps and institutional affiliations.

https://doi.org/10.7448/IAS.18.6.20292
https://doi.org/10.7448/IAS.18.6.20292
https://doi.org/10.2105/AJPH.2018.304428
http://strive.lshtm.ac.uk/resources/greentree-ii-violence-against-women-and-girls-and-hiv
http://strive.lshtm.ac.uk/resources/greentree-ii-violence-against-women-and-girls-and-hiv
https://doi.org/10.1371/journal.pone.0109447
https://doi.org/10.1371/journal.pone.0109447
https://doi.org/10.1186/1471-2458-11-109
https://doi.org/10.5249/jivr.v3i1.76
https://doi.org/10.1002/jia2.25202
https://doi.org/10.1186/s12905-019-0831-1
https://doi.org/10.1186/s12905-019-0831-1
https://doi.org/10.1371/journal.pone.0186389
https://doi.org/10.1371/journal.pone.0186389
https://www.who.int/reproductivehealth/publications/violence/rhr_11_35/en/
https://www.who.int/reproductivehealth/publications/violence/rhr_11_35/en/
https://doi.org/10.1080/1354983060109828

	Intimate Partner Violence and HIV Outcomes Among Women Living with HIV in Durban, South Africa
	Abstract
	Introduction
	Objectives
	Methods
	Study Design
	Study Setting
	Study Procedures
	Dependent Variables
	Statistical Analysis

	Results
	Discussion
	Strengths and Limitations

	Conclusion
	Acknowledgements 
	References




