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Background. South Africa’s (SA)’s high rate of interpersonal violence persists as a leading public health problem for the country. The
first South African Comparative Risk Assessment Study (SACRA1) in 2000 quantified the long-term mental and physical health burden
attributable to interpersonal violence by supplementing the direct injury burden of disease attributable to interpersonal violence injuries
with the substantial contribution of mental health, behavioural and reproductive health consequences accruing from exposure to intimate
partner violence (IPV) and child sexual abuse.

Objectives. To revise and improve these estimates by including the additional burden from other forms of child maltreatment, community
violence, sexual violence by non-partners, and bullying victimisation in SA for 2000, 2006 and 2012, and trends over time.

Methods. We used comparative risk assessment methods to calculate population attributable fractions (PAFs) for interpersonal violence. This
method requires inputs on the prevalence of exposure to the interpersonal violence risk factor subtypes, namely child maltreatment, bullying,
IPV, sexual violence by non-partners and other community violence; the burden of related health outcomes (mortality and morbidity); and
relative risks of health outcomes in individuals exposed to the risk factor v. those unexposed. We estimated the PAF for the combinations of all
interpersonal violence subtypes together to estimate the burden attributable to interpersonal violence overall for 2000, 2006 and 2012.
Results. Between 2000 and 2012, there was a decrease in interpersonal violence age-standardised attributable death rates from 100 to 71 per
100 000. In the second South African Comparative Risk Assessment Study (SACRAZ2), estimates of the attributable disability-adjusted
life years (DALYs) for interpersonal violence for the year 2000 were revised, from 1.7 million to 2 million DALYs, taking into account
attributable mortality and disability from additional forms of violence. There was a decrease in DALY attributable to interpersonal violence
from 2 million in 2000 to 1.75 million in 2012, accounting for 8.5% of the total burden for SA, ranking second highest, after unsafe sex,
among 18 risk factors evaluated in 2012.

Conclusion. Overall, interpersonal violence-attributable DALYs decreased substantially but remain high. The reduction in age-standardised
attributable death rates indicates that some policy and social intervention aspects are effective. Further strengthening of existing laws
pertaining to interpersonal violence, and other prevention measures, are needed to intensify the prevention of violence, particularly
gender-based violence. Additional forms of violence included in this analysis have improved our understanding of the interpersonal
violence burden, but the attributable burden in males, although exceedingly high, remains an underestimate. There is a need to improve the
epidemiological data on prevalence and risks for the different types of interpersonal violence, particularly for males.
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The article in context

Evidence before this study. Interpersonal violence is a leading public health problem for South Africa (SA). In addition to the direct physical
injury burden, non-fatal violence has well-documented long-term physical and mental health consequences. The first South African
Comparative Risk Assessment Study (SACRAL1) in 2000 estimated that 1.7 million disability-adjusted life years (DALYs) were attributable to
interpersonal violence as a risk factor, and ranked second among 17 risk factors, after unsafe sex. This was done by supplementing the direct
physical injury burden of violence with health outcomes attributable to exposure to intimate partner violence (IPV) and child sexual abuse.
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Added value of this study. Comparative risk assessment methods were applied for the three time points for which estimates from the
second South African National Burden of Disease Study (SANBD2) were available. We expanded the interpersonal violence categories
to include IPV (physical and sexual violence against women), all forms of child maltreatment (physical, sexual and emotional abuse,
neglect, and witnessing family violence), as well as community violence in children and adults, such as sexual violence by non-
partners, bullying victimisation, and experiencing other forms of community violence, such as being attacked with or without an
object or weapon. This allowed for more complete quantification of the interpersonal violence-attributable burden, with DALYs for
interpersonal violence for the year 2000 being revised from 1.7 million in SACRA1 to 2 million in SACRA2. A key finding of SACRA2
was the decrease in interpersonal violence age-standardised attributable death rates between 2000 and 2012, from 100 to 71 per 100
000 population, and a decrease in attributable DALYSs, from 2 million in 2000 to 1.75 million in 2012. Interpersonal violence is ranked
as the second leading risk factor, after unsafe sex, for attributable DALYs in SA in 2000, 2006 and 2012, when the additional burden
from mental health, behavioural and reproductive health consequences, HIV/AIDS and the direct physical injury burden are taken
into account.

Implications of the available evidence. Despite a decline from 2000 to 2012, the exceedingly high burden indicates that SA requires
further reinforcement and strengthening of existing laws on gender-based violence (GBV), child protection and firearm use, and other

prevention programmes to address the burden of violence.

Fatal interpersonal violence (homicide) persists as one of SAs leading
public health problems.? There has been a decline in national
homicide rates in the early part of the past two decades, from 64.8
per 100 000 population in 2000? to 40.3 and 30.9 per 100 000 in 2004
and 2011, respectively.! Thereafter, South African Police Service
(SAPS) reports indicate that homicide rates increased!”! and remained
constant in recent years, at about 36/100 000 population.’”! Despite
this apparent overall decrease, the homicide rate continues to be more
than five times the global rate.”!

More than 85% of homicide victims are male,® yet rates of
homicide are also very high among SA women compared with global
averages.”” While there was a statistically significant reduction in
female homicide between 1999 and 2009, the reduction in intimate
femicide (killing of women by intimate partners) was more modest
than that for non-intimate femicide, and not statistically significant,
and there was no difference in the rate for suspected rape-related
homicides over that decade.™

Exposure to violence can be fatal or non-fatal; in SA in 2012,
interpersonal violence as a cause of injury accounted for 662 286
DALYs. In addition to the direct physical injuries, non-fatal
violence has well-documented long-term physical and mental health
consequences."'? Women experience high rates of non-fatal GBV,
in particular sexual violence!™'"! and IPV, which have a substantial
impact on their health and increase the risk of HIV infection in
young women.!">"*) The physical and mental health impact of IPV for
male victims, however, is not as well documented.!'¢'”!

Children in SA also experience high rates of sexual violence and
other forms of child maltreatment, including abuse in their homes,
schools and communities, often resulting in fatalities or long-term
consequences across the life course."™*) Only a small proportion of
child abuse is reported to the police, and social services and child
protection system data cannot be used as an accurate source for
national prevalence. Issues around availability of reliable data tend
to make interpersonal violence risk factors challenging to assess
and quantify, so these are often not included in comparative risk
assessments.

There is limited global evidence of the burden of disease associated
with experiences of interpersonal violence. Mental disorders are a
leading cause of disability worldwide, and yet few risk factors for
mental disorders are included in the Global Burden of Diseases,
Injuries, and Risk Factors (GBD) studies. Currently, global risk
estimates of child maltreatment are limited, as the GBD considers
childhood sexual abuse only and a few related health outcomes.™!
The GBD also includes IPV as a risk to health and, since 2017, an

additional psychosocial risk factor, namely bullying victimisation,®"!
as the first-ever risk factor for anxiety disorders in GBD. However,
non-sexual child maltreatment and other forms of community
violence are omitted.

Levels of violence are modifiable and preventable,” and given
the exceedingly high levels of interpersonal violence in SA,
SACRAL1 quantified, for one time point, the burden attributable to
interpersonal violence as a risk factor for loss of health for the first
time. This included direct physical injuries (fatal and non-fatal)
as well as the long-term mental and physical health consequences
of exposure to non-fatal IPV and childhood sexual abuse.?
Owing to data limitations, other types of interpersonal violence,
including non-sexual child maltreatment and community violence,
were omitted. Despite these omissions in 2000, between 1.4 and
1.7 million DALYs were attributable to interpersonal violence as
a risk factor in SA, and it was the second leading risk factor after
unsafe sex.!?!

The objective of this study was to estimate the burden of disease
(deaths, years of life lost due to premature mortality (YLLs), years
lived with disability (YLDs) and DALYs) attributable to exposure to
interpersonal violence, including the contribution of IPV, all forms
of child maltreatment, sexual violence by non-partners, bullying
victimisation and other forms of community violence as risk factors
for disease and injury in SA. Burden metrics in SA are available from
three South African National Burden of Disease (SANBD) studies
carried out for 2000, 2006 (the peak of the HIV/AIDS epidemic)
and 2012, and we were therefore able to estimate the attributable
burden for these three time points and trends over time. The results
presented here supersede the previously published SACRA1 estimates.
We incorporate improved methods, with additional interpersonal
violence categories and related health outcomes, updated information
on levels of exposure, and revised relative risks (RRs).

Methods

Categories of violence include interpersonal, self-directed and
collective violence.® This study focuses specifically on interpersonal
violence as a risk factor for loss of health, and we expand on this
to include family violence such as female IPV (physical and
sexual) and all forms of child maltreatment (physical, sexual
and emotional abuse, neglect, and witnessing family violence)
(see exposure definitions in Table 1), as well as community
violence, which occurs among individuals who are not connected
as family members but who may be acquaintances or strangers.
Community violence includes sexual violence by non-partners,
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Fig. 1. Interpersonal violence risk factor framework and related health outcomes, South African Comparative Risk Assessment Study 2012 (adapted from
Krug et al., 2002."%). (PTSD = post-traumatic stress disorder; STIs = sexually transmitted infections.)

bullying victimisation in school-aged children, and children and
adults witnessing and experiencing other forms of community
violence (Fig. 1). These types of family and community violence
are included as subcategories of exposure to interpersonal violence.
Self-directed violence, specifically fatal (suicide) and non-fatal self-
harm injuries, are also included as health outcomes of exposure to
interpersonal violence (Fig. 1).

We adapted the World Health Organization framework of
interpersonal violence!"! and related health outcomes, based on
available data sources, to estimate the total burden of disease and
injury attributable to interpersonal violence, using categorical and
counterfactual approaches.””” We used comparative risk assessment
methods to calculate the population attributable fraction (PAF) for
interpersonal violence. This method requires inputs on the prevalence
of exposure of the subcategories of risk factors for interpersonal
violence, the burden of related health outcomes (mortality and
morbidity) (Fig. 1), relevant RRs of disease outcomes in individuals
exposed to the risk factor v. those unexposed, and the theoretical
minimum risk exposure level (TMREL).

Categorical attribution of injury mortality and burden
Interpersonal violence itself appears as one of the mutually exclusive,
categorically assigned disease and injury categories in the SANBD
studies. Apart from IPV where the victim is female (intimate
femicide estimation described below), data on victim-perpetrator
relationships were not available, and we were therefore unable to
distinguish the majority of fatal and non-fatal injuries due to other
family violence from community violence. These injuries were
included in the unspecified fatal (homicide/femicide) and non-fatal
‘interpersonal violence injury’ category (Fig. 1), and categorically
attributed to interpersonal violence as a risk factor.

Prevalence of exposure

Child maltreatment prevalence data were sourced from the Optimus
Study South Africa (Optimus SA), a 2015 national household survey
that estimated lifetime prevalence of child physical, sexual and
emotional abuse, neglect, and witnessing family violence among
15 - 17-year-old children (1.1 - 1.2 in Table 1).'82122) We adapted
the methods used in an Australian study by Moore et al.?*! to adjust
for co-occurrence of multiple forms of maltreatment in childhood
and derive prevalence estimates for the specific combinations of
maltreatment types.

Bullying victimisation prevalence for children of schoolgoing
age was sourced from Optimus SA, and we estimated a combined
prevalence for traditional (in-person) bullying and cyber bullying
for 15 - 17-year-old children, which was initially applied to children
aged 15 - 19 years (1.3 - 1.4 in Table 1). To derive estimates for
younger age groups, we applied the age pattern from an Australian
study by Thomas et al.? to calculate prevalence for 5 - 9- and
10 - 14-year-old children and adjusted all prevalence estimates for
the proportion of young people attending school using 2001 and
2011 census data and the 2007 Community Survey.***2 We estimated
exposure to cyberbullying in younger age groups based on a study by
Monks et al.,*® which reported exposure to cyberbullying in young
children 7 - 11 years of age. We assumed no prevalence of bullying
victimisation in children aged <5 years.

In the absence of reliable national estimates, the prevalence
of exposure to IPV (female victims only) was sourced from the
Gauteng Gender Based Violence Indicators Project (Gauteng GBV
study) of ever-partnered women aged 18 - 59 years, and applied
to women aged 215 years (for women aged 260 years, we assumed
the same prevalence as for the 55 - 59-year age group) (1.5 - 1.6
in Table 1). Intimate femicides were categorically attributed to IPV
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exposure in adult females, by applying the proportion of femicides
committed by an intimate partner to the total number of femicides
in SA from the 1999 femicide study for the 2000 estimates,'** and
the 2009 femicide study for the 2006 and 2012 estimates.!"* For IPV
female victims, we only included physical and sexual violence (Fig. 1
and Table 1) owing to limited data on the long-term consequences
of psychological abuse or economic abuse by intimate partners.
We used the Gauteng GBV study'* to derive a prevalence of sexual
violence by non-partners where the victim is female and applied this
to women aged 215 years, again assuming the same prevalence as for
the 55 - 59-year age group in women aged 260 (1.7 in Table 1). Owing
to data limitations, we did not quantify the burden of IPV for male
victims and sexual violence by non-partners where the victim is male.

Community violence included bullying victimisation at school
(children aged 5 - 19 years) as outlined above, but owing to
data limitations, workplace bullying in adults and bullying by
siblings were not included. In addition, we included other forms of
community violence such as ever having been hit or attacked with
or without an object or weapon (1.8 - 1.9 in Table 1) by perpetrators
within their community (in children), and exposure to other forms
of community violence including witnessing the murder of a
stranger, witnessing the murder of a family member or a friend, and
being robbed/carjacked/kidnapped (in adults) (Fig. 1 and Table 1).
The prevalence of community violence among children was sourced
from the Optimus SA study of children aged 15 - 17 years!!s212
and applied to children 15 - 19 years of age (Table 1). Owing to
data limitations, we did not quantify exposure to other community
violence in children aged <15 years. Exposure to community
violence in adults was sourced from the Gauteng GBV study!*
of participants aged 18 - 59 years (male and female victims) and
applied to adults aged >20 years (1.10 - 1.15 in Table 1). Although
childhood is defined as age <18 years, the use of GBD age groupings
meant that children were included up to the age group 15 - 19 years
and then adult age groups were defined as 220 years. For men and
women aged >60 years, we assumed the same prevalence as for the
55 - 59-year age group.

No change in prevalence over time was assumed for IPV, child
maltreatment, bullying victimisation (although the proportion of
children attending school varies over time) and other community
violence, and we utilised the same prevalence estimates for all three
time points, 2000, 2006 and 2012, except for cyberbullying, where we
assumed no exposure before 2006.

Theoretical minimum risk exposure level

We estimated the disease burden attributable to exposure to non-fatal
interpersonal violence, specifically IPV, child maltreatment, bullying,
sexual violence by non-partners and other forms of community
violence, by comparing the exposure levels of these risks in the SA
population with the TMREL counterfactual (defined as the level of
risk exposure that minimises disease risk at the population level). The
TMREL was defined as no exposure to these interpersonal violence
risk factors in the population (Table 1).

Relative risks

RRs for anxiety, self-harm and depressive disorders with exposure
to 1, 2 and =3 types of child maltreatment, bullying victimisation
(traditional bullying and cyberbullying), and exposure to childhood
community violence for both sexes were calculated from a re-analysis
of Optimus SA data. RRs used for child maltreatment, bullying
victimisation and exposure to childhood community violence in
this study were adjusted for confounders: housing, sanitation, scale
of hunger, biological parents in the home, parental mental health

treatment, parental substance abuse and parental incarceration.
However, we did not control for exposure to other forms of
interpersonal violence (for example, exposure to child maltreatment
was not adjusted for exposure to bullying victimisation or other
community violence).

For IPV (female victims), we utilised RRs from the GBD study'>*!
for major depressive disorder and abortion. For IPV-abortion we
applied the RR for abortion to the current prevalence of IPV (in the
previous 12 months), rather than lifetime prevalence, because the
case definition for the RR component studies as used in GBD was
‘physical or sexual IPV in the past year. For HIV/AIDS related to
IPV exposure, we used data from the Stepping Stones trial (incidence
rate ratio (IRR) 1.51; 95% confidence interval (CI) 1.04 - 2.21)
after adjusting for herpes simplex virus type 2 infection at baseline,
age, treatment, stratum, and person years of exposure as an
approximation of the RR and again applied the RR for HIV/AIDS to
the current prevalence of IPV.?! For sexual violence by a non-partner
(female victims only, owing to data limitations), we calculated RRs
for self-harm, alcohol use disorders, anxiety and depressive disorders,
adjusted for age, for women who were exposed to non-partner rape
from a reanalysis of Gauteng GBV study data."! We utilised the
same source to calculate RRs for male and female adults who were
exposed to community violence for post-traumatic stress disorder
(PTSD) and applied this to the anxiety burden, as well as RRs for
depressive disorders, alcohol use disorders and self-harm as health
outcomes. For child sexual abuse and HIV/AIDS in female victims,
we used RRs from Jewkes et al.*® (IRR 1.66; 95% CI 1.04 - 2.63).
For sexual violence by non-partners and HIV/AIDS, we used data
from the Rape Impact Cohort Evaluation study,’* which reported
that women exposed to rape had an increased risk of acquiring HIV
(adjusted hazard ratio 1.59; 95% CI 1.01 - 2.48) compared with those
not exposed, and this was used as an approximation of the RR.

Population attributable fractions

For a given risk-outcome pair, we estimated attributable burden
by multiplying the burden metric (deaths and YLLs) sourced from
SANBD studies,” and YLDs calculated by applying the ratio between
non-fatal and fatal burden from the GBD study to the SA YLLs to
extrapolate DALYs, by the PAF for the risk-outcome pair for each
age, sex, and year 2000, 2006 and 2012. The PAF is the proportion by
which the outcome would be reduced in the SA population and in a
given year, if past exposure to the interpersonal violence risk factor
were reduced to the counterfactual level of the TMREL. For child
maltreatment, reanalysis of Optimus SA data enabled an adjustment
for the co-occurrence of the five maltreatment types, and prevalence
estimates for the specific child maltreatment combinations were
paired with the corresponding RRs to calculate the PAF. For child
maltreatment and bullying victimisation, we calculated PAFs in
children aged <19 years and applied the age pattern from the GBD
2017 study!® to estimate PAFs in adult age groups (>20 years); for
bullying this included a waning effect over time. For IPV-abortion,
the PAF was applied to the ‘maternal abortion, miscarriage and
ectopic pregnancy’ burden of disease category.

The PAF for each individual risk-outcome pair was estimated
independently and incorporated the entire burden for the outcome
that was attributable to the risk factor, whether directly or indirectly.
Child maltreatment, IPV, bullying victimisation, sexual violence by
non-partners and other community violence were then aggregated
to estimate the total effect of interpersonal violence overall on health
outcomes.

To avoid overestimating the attributable burden, where these
multiple interpersonal violence risk factors affected the same
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outcome (namely depressive disorders, anxiety, self-harm, alcohol
use disorders, HIV/AIDS), a multiplicative aggregation of the PAFs
of the individual risk factors was used to estimate the joint effect of
the n risk factors:

n

PAF; , =1— 1_[(1 — PAF;)

i=1
where PAF, is the population attributable fraction for each individual
risk factor (for example, child maltreatment, bullying victimisation,
IPV, sexual violence by non-partners and other community violence).
We then aggregated the burden by multiplying these joint PAFs with
burden metrics to estimate the burden for interpersonal violence
overall for the three time points.

Uncertainty analysis

Monte Carlo simulation-modelling techniques were used to present
uncertainty ranges around point estimates reflecting the main sources
of sampling uncertainty in the calculations, using Ersatz software
version 1.35%) as an add-in to Excel version 2016 (Microsoft,
USA). Beta distributions were specified for community violence,
IPV and sexual violence by non-partner prevalence estimates based
on number of cases and non-cases from reanalyses of Optimus
SA and Gauteng GBV study data. For the child maltreatment and
bullying victimisation multiple exposure categories, a Dirichlet
distribution (a conjugate of the multinomial distribution) was
specified that ensures that the returned random deviates (with
binomial distributions) always sum to 1. For the RR input variables,
we used the Ersatz random function ErRelativeRisk.") For each of
the output variables (namely attributable burden as a percentage of
total burden in SA in 2000, 2006 and 2012), 95% uncertainty intervals
(UIs) were calculated bounded by the 2.5th and 97.5th percentiles of
2 000 iteration values generated.

Results

Overall interpersonal violence-attributable DALYs increased from
~2 million in 2000 to ~2.5 million in 2006 at the peak of the
HIV/AIDS epidemic and then decreased to ~1.75 million in 2012
as the HIV/AIDS burden decreased with antiretroviral treatment
(Fig. 2). There was a corresponding increase in the proportion of
the total attributable burden due to HIV/AIDS between 2000 and
2006, from 33.8% to 47.9%, followed by a decrease, to account for
one-third of the total interpersonal violence-attributable DALY in
2012. Between 2000 and 2006, there was a decrease in the proportion
of attributable DALY for interpersonal violence injuries (mostly for
males), from 43.2% to 30.6% of total attributable DALYs (Fig. 2).
Total interpersonal violence-attributable DALY's decreased from 2006
to 2012, largely because of the reduction in female deaths related to
HIV/AIDS. A slight increase in the number of attributable DALY's for
depressive disorders from 2006 to 2012 (Table 2) therefore appears
as a marked proportional increase from 9.9% in 2006 to 16.1%
in 2012 (due to the reduction in total attributable DALYs). There
was no change for intimate femicide between 2000 and 2012, and
the attributable DALYs accounted for ~3% of the total attributable
burden (Fig. 2).

In 2000, interpersonal violence (including the direct injury burden
from interpersonal violence, as well as the mental, behavioural and
reproductive health, HIV/AIDS and self-harm injury consequences)
accounted for an estimated 43 807 deaths (95% UI 35 189 - 51 284)
or 8.7% of all deaths in SA (Table 2). For 2006, this increased to
56 610 deaths (95% UI 38 955 - 73 528) and decreased thereafter
to 36 703 deaths (95% UI 27 741 - 44 221) by 2012, or 6.9% (95%
UI 5.2 - 8.4) of all deaths in SA. Of all risk factors included in

SACRA2, interpersonal violence was the second leading cause of
DALYs lost in 2000, 2006 and 2012, after unsafe sex, and accounted
for >1.75 million DALYs in 2012 (Fig. 2 and Table 2), or 8.5% (95%
UI 6.8 - 10.1) of all DALYs in SA.

Interpersonal violence injuries in males (directly attributable
to interpersonal violence as a risk factor) were exceedingly high
and ~10 times higher than in females in 2012. The self-harm
injury burden attributable to interpersonal violence in males was
2.1 - 2.7 times higher than in females between 2000 and 2012
(Table 2). Interpersonal violence-attributable DALYs for depressive
disorders and anxiety disorders were respectively 2.7 and 1.7 times
higher for females across the three time periods. In addition,
attributable DALY for alcohol use disorders were higher for females
and double those of males for 2000 and 2012. The burden by
individual risk factors is shown in Table SI in the appendix (https://
www.samedical.org/file/1886).

For males, there was a decrease in the age-standardised overall
interpersonal violence-attributable death rate from 113 to 69 per
100 000 population between 2000 and 2012 (Fig. 3). The age-
standardised attributable death rate for females peaked in 2006 at
145 per 100 000, after which it halved to 73 per 100 000 population
by 2012. Overall, the age-standardised interpersonal violence-
attributable death rate for all persons decreased from 100 to 71 per
100 000 population between 2000 and 2012.

Discussion

This study improved on SACRAI estimates, which only included
interpersonal violence injuries, IPV and child sexual abuse, by
applying improved methods through the utilisation of current
and available data sources. Building on the Australian study by
Moore et al.,®® key strengths of the present study are the inclusion
of all forms of child maltreatment, and having adjusted for the
co-occurrence of the various forms of child maltreatment (physical,
sexual and emotional abuse, neglect, and witnessing family violence).
In addition, the inclusion of sexual violence by non-partners
(female victims), bullying victimisation (traditional bullying and
cyberbullying) and other community violence have addressed some
of the limitations of SACRAL,* and allowed for more complete
quantification of the interpersonal violence-attributable burden. This
has strengthened the findings of SACRA2 and highlighted important
new factors contributing to the high burden of interpersonal violence
as a risk factor in SA.

The present study shows that in addition to the exceedingly high
direct injury consequences, a significant proportion of depressive
and anxiety disorders, alcohol use disorders, intentional self-harm,
and reproductive health disorders, including HIV/AIDS, in SA is
attributable to exposure to interpersonal violence. As these findings
are novel, there are no studies available for a direct comparison of
attributable burden.

Estimates of the attributable DALYs for interpersonal violence
from SACRA1? were revised for the year 2000 from 1.7 million to
2 million DALYs, taking into account mortality and disability from
additional interpersonal violence risk factors and related health
outcomes, particularly due to including the HIV/AIDS burden
related to exposure to sexual violence by non-partners and child
sexual abuse in females. An interesting finding of SACRA2 was the
substantial decrease in attributable DALY’ over time, from ~2 million
DALYs attributable to interpersonal violence in 2000 to 1.75 million
in 2012, or 8.5% of the total burden for SA, ranking second highest,
after unsafe sex, of 18 risk factors. Age-standardised interpersonal
violence-attributable death rates decreased from 100 to 71 per
100 000 between 2000 and 2012.
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Fig. 2. Interpersonal violence-attributable DALYs and related health
outcomes for persons in South Africa for 2000, 2006 and 2012. (DALYs =
disability-adjusted life years.)

The decrease in the age-standardised attributable death rate for
overall interpersonal violence since 2000 is partly due to a reduction
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Fig. 3. Age-standardised interpersonal violence-attributable death rates in
South Africa for 2000, 2006 and 2012.

in the direct interpersonal violence injury burden (mostly for males).
Nevertheless, this burden remains exceedingly high and substantially
higher than in females, with male attributable DALY for interpersonal
violence injuries ~10 times higher. The overall downward trend can
be ascribed to a reduction in fatal firearm violence, attributable to the
successful implementation and enforcement of firearm legislation prior
to 2006.°% In 2012, the direct interpersonal violence injury burden
continues to account for more than a third of attributable DALY in
SA. In addition, the peak in attributable burden in 2006 is largely due
to the peak of the HIV/AIDS epidemic, and the decrease in the death
rate since 2006 can probably be attributed to the reduction in female
deaths related to HIV/AIDS brought about by the implementation
of antiretroviral therapy.®!! The high national mortality rates for
interpersonal violence are mostly driven by male victims,® yet there
is a lack of attempted interventions to reduce violence against males.
The under-recognised burden of violence in males is reflected
in self-harm-attributable DALYs for overall interpersonal violence,
which were nearly three times higher in males than in females in
2012. From 2000 to 2012, an estimated 34% of the self-harm burden
in males was attributable to interpersonal violence through the
joint effect of exposure to child maltreatment, bullying and other
community violence. A systematic review found limited male studies
on IPV, incident depressive symptoms and suicide attempts to assess,
and reported no clear evidence of an association between IPV and
suicide attempts for male victims.*®? However, the systematic review
by De Vries et al.*? found evidence of an association between IPV and
female suicide attempts, as well as an increased risk and bidirectional
relationship between IPV and depressive disorders for females. In the
present study, we used RRs from GBD 2017 systematic reviews and
meta-analyses for IPV and health outcomes, and although the IPV-
depressive disorders burden was included, self-harm was not included
as an outcome of IPV in GBD owing to insufficient evidence for fatal
self-harm (suicides rather than suicide attempts). In the SACRA2
for 2012, 53% of the depressive disorders burden in males and 65%
in females was attributable to interpersonal violence, which in males
included the joint effect of exposure to child maltreatment, bullying and
other community violence but in females also included the additional
contribution of IPV and sexual violence by non-partners. The number
of deaths and DALYs attributable to interpersonal violence is a function
of both the attributable fractions and the amount of burden of disease
accounted for by the related health outcomes for each time point. As
a result, females had nearly three times higher attributable DALY
for depressive disorders related to interpersonal violence than males.
The higher burden of attributable DALYs for alcohol use in adult
females compared with males is supported by global evidence mostly
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available for females, which indicates a clear association between
female IPV and alcohol consumption.® The DALYs for depressive
and anxiety disorders and self-harm can also be attributed to the
increasing prevalence of bullying victimisation between 2000 and
2012, the very high prevalence of child maltreatment, where 40.1% of
boys and 51.6% of girls reported ever having experienced some form
of child maltreatment, as well as the exceedingly high proportion of
the population who had witnessed a murder or experienced having
been carjacked, kidnapped or robbed in their community.

Although these findings are relatively consistent and robust, they
should be interpreted in the light of a number of limitations of our
analysis. Recall bias and unreliability in self-reporting of violence
exposures may have affected the results. Biases are more likely
towards under-reporting rather than over-reporting, particularly for
child maltreatment,*¥ and hence our estimates of prevalence for SA
may underestimate the true prevalence. This study underestimates
attributable burden in males, particularly as a result of not having
quantified HIV/AIDS, as the long-term consequences of rape by
non-partners and IPV in male victims are not included. The inclusion
of HIV/AIDS as a health outcome for female interpersonal violence
only (child sexual abuse, IPV and sexual violence by non-partners)
led to higher total attributable DALYs for females compared with
males and should not be misinterpreted, particularly in view of the
exceedingly high interpersonal violence injury burden in males.
While we would not expect heterosexual men to have the same level
of HIV risk driven by IPV as women, the risk for non-heterosexual
men needs further consideration in future analysis. For SA, we have
some insight into this based on a population-based household survey
of adult men in two SA provinces, which found that HIV prevalence
was significantly higher among men who reported a lifetime history
of consensual sex with men, and among young men who had acted
as perpetrators of violence, compared with men in the general
population. s>

For TPV, RR estimates from GBD 2017 were used to increase
international comparability, although differences in risk are likely
to exist across subpopulations. The Optimus SA and Gauteng
GBV studies examining the relationship between exposure to
family and community violence and disease outcomes are cross-
sectional analyses that, by definition, cannot identify a temporal
relationship between exposure to violence and the onset of health
outcomes. Nevertheless, a causal relationship between all forms of
child maltreatment, IPV, bullying victimisation and mental health
disorders is well established.?>>*® The evidence for community
violence, although suggestive, is not as robust. However, non-partner
sexual violence has well-described health consequences!* and a
higher risk of depressive disorders and PTSD than other forms of
violence. In this analysis, the relationship between the variables was
plausible and coherent, and research from several settings has shown
consistency and supports the strength of association.

The definition and measurement of health outcomes also varied
across studies used to derive RR estimates. In the Optimus SA and
Gauteng GBV studies, mental health outcomes were assessed using
symptom scales rather than diagnostic instruments, and self-harm
was based on self-reported suicidal behaviour. In this analysis, PAFs
calculated using these RRs were then applied to burden of disease
estimates for SA for selected health outcomes meeting ICD-10
diagnostic criteria. For IPV-abortion, PAFs were applied to the
‘maternal abortion, miscarriage and ectopic pregnancy’ burden of
disease estimates. It was not possible to separate ectopic pregnancy
from this combined category, but the numbers are likely to be small.
The analyses also contain inconsistencies in how violence, particularly
community violence, is defined and measured across the Optimus

SA and Gauteng GBV studies, with questions in these surveys not
always congruent with conceptual understandings and definitions
of these exposures, which may have influenced the results. The
Optimus SA!82! definition of bullying, for example, may not
have been all-inclusive of the Olweus definition.!*! There are in
general complex challenges in measuring exposure to violence,
and prevalence estimates are influenced by methodological aspects
of the reporting of these experiences. Disclosure of violence is
influenced by definition, measures, study design and interview
context.”*!) Owing to data limitations for the prevalence of IPV
and community violence, the Gauteng GBV study was assumed to
apply nationally, and this may have overestimated the burden, as
levels of exposure to violence for these categories in Gauteng (an
estimated lifetime prevalence for female GBV of 51.3%)!"! are likely
to be somewhat higher than those gleaned from national SAPS
reported cases for violence and other types of assault in other SA
provinces."! At present, the validity of our assumption is unknown,
but the South African Demographic and Health Survey (SADHS)
for 2016 could not be used as a source for national GBV prevalence
data, as the 26% national estimate for lifetime prevalence of GBV!®
was deemed too low in relation to other focused studies such as
the Gauteng GBV study, and no related mental health outcomes
were measured. In the absence of available trend data, we assumed
no trend in exposure to these violence risk factors over time,
and changes in attributable burden are due to changes in burden
metrics at those time points. Although the present study focuses on
interpersonal violence as a risk factor for loss of health and excludes
exposure to collective violence, some gang violence and organised
crime may have been included under community violence.

The relationship between exposure to violence and consequent
health effects is multifaceted. Interpersonal violence does result
in adverse health outcomes, but these outcomes are determined
by socioeconomic contexts. We have attempted to adjust for
some of these possible confounders in the models (housing,
sanitation, scale of hunger, biological parents in the home, parental
mental health treatment, parental substance abuse and parental
incarceration). RRs used in this study were not adjusted for
exposure to other forms of interpersonal violence. It is known that
the various forms of violence are closely interconnected, both with
individual experiences and across generations, and future analysis
can benefit from adjusting for other forms of violence exposures
in the models. To avoid overestimating the overall interpersonal
violence-attributable burden, where these multiple interpersonal
violence risk factors (bullying, IPV, child maltreatment, rape, other
community violence) affected the same outcome (namely depressive
disorders, anxiety, self-harm/suicide, alcohol use disorders, HIV/
AIDS), a multiplicative aggregation of the PAFs of the individual
risk factors was used.

However, the attributable burden for interpersonal violence
overall presented in this study is the independent contribution of
interpersonal violence to the overall disease burden in SA compared
with the contribution of 17 other risk factors, including behavioural,
dietary and environmental risks. Attributable burdens cannot be
added together for different risk factors that share common causal
pathways. For the estimation of each of the 18 risk factors included
in SACRA2, the counterfactual distribution of exposure is the
TMREL for that specific risk with no change in other risk factors.
Therefore, the sum of these risk-specific estimates of attributable
burden can exceed 100% for some causes, such as interpersonal
violence, alcohol use and unsafe sex, as these three risk factors
included in SACRA2 all include HIV/AIDS as outcomes. Self-
harm, interpersonal violence injuries and alcohol use disorders are
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also outcomes of interpersonal violence and alcohol use as risks to
health. In future SACRA studies, it will be important to disentangle
and better understand these complex causal pathways and calculate
PAFs and attributable burden for combinations of risk factors such
as unsafe sex, interpersonal violence and alcohol use, taking into
account synergistic effects and mediation of different risk factors
through other risk factors to estimate the joint effect of these
multiple risks.

There are various pathways through which GBV and gender
and relationship power inequity can place women at risk of HIV
infection.!® These may include having more risky male partners
with controlling and violent masculinities, and more sexual risk
taking, which could lead to anxiety, depressive disorders, PTSD and
substance use disorders. A result could be female partners engaging
in multiple and concurrent sexual relationships and prostitution,
placing them at increased risk of HIV infection. These associations
have been identified in developing and developed countries, !>
and this complex causal pathway should be addressed in society
to reduce GBV. SAs high levels of violence are particularly rooted
in the effects of apartheid, and how forced removals and the
migrant labour system impacted on families and the socialisation
of young men®! and their engagement in criminal gang activity.[®!
An intervention study on transforming gender attitudes and
practices, and livelihood strengthening among young men in urban
informal settlements with high levels of violence, poverty and poor
health in an SA municipal area found that intensive group-based
interventions led to significant reductions of physical, emotional
and economic IPV among those who were classed as the most
violent men in their communities.!*”)

The present study’s key strength was the inclusion of associated
long-term disability of additional types of interpersonal violence,
which led to enhanced estimates for interpersonal violence-
attributable DALYs. It can, however, be further enhanced by
quantifying the long-term mental, behavioural, and physical health
consequences (including sexually transmitted infections) of sexual
assault by acquaintances and strangers where the victim is male.
Amid the growing commitment to gender equality globally,'® the
disparity in gender-relevant indicators for males, children and
younger adolescents for various aspects of health, in comparison
with females, has come to the fore. Such limitations hinder fair
comparisons of outcomes and trends between males and females,"”!
as we have found in our study, and we suggest that males be
included in national-level research on child sexual abuse and IPV
victims with HIV/AIDS as well as mental disorders and self-harm
as related health outcomes to overcome this limitation. There is also
a need to improve the epidemiological data on the prevalence and
risks of the different forms of interpersonal violence to complete the
picture, particularly for males.

Conclusion

The inclusion of additional forms of violence has improved
our understanding of the true extent of the interpersonal
violence burden, which will assist in motivating the preventive
response. Overall DALYs for interpersonal violence decreased
between 2000 and 2012, but have remained high. There has been
a substantial reduction in age-standardised attributable death
rates, which indicates that some aspects of public policy and
social interventions are being effective in reducing interpersonal
violence. However, much is still to be done. Our findings show
that policy implementation, and programmes and measures to
prevent interpersonal violence, are still limited and inadequate for
addressing the overall preventable burden of violence.
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