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Abstract

Background

Intimate partner sexual violence and non-partner rape experiences are widely reported by
female students in South African higher education institutions, as they are globally. How-
ever, limited research has focused on investigating vulnerability factors, which is vital for
informing interventions.

Objective

To describe the factors and inter-relationships associated with female students’ increased
vulnerability to past year experience of partner sexual violence and non-partner rape in
South African higher education settings.

Methods

We interviewed 1293 female students, i.e., 519 students in six Technical Vocational Educa-

tion and Training (TVET) college campuses and 774 students at three university campuses.

Participants were volunteers aged 18-30. The measured vulnerability factors included child-
hood sexual abuse, other trauma, mental ill-health, risky sexual behaviours, food insecurity,

partner violence, and controlling behaviours. We used bivariate analysis, logistic regression,
and structural equation modelling methods.

Results

Twenty percent of participants experienced past-year sexual violence (17% partner sexual
violence and 7.5% non-partner rape). Childhood sexual abuse had direct effects on
experiencing past year sexual violence and physical, emotional partner violence or control-
ling behaviours. Risky sexual behaviours mediated the relationships of childhood sexual

PLOS ONE | https://doi.org/10.1371/journal.pone.0260886 December 2, 2021

1/17


https://orcid.org/0000-0001-7275-1100
https://doi.org/10.1371/journal.pone.0260886
http://crossmark.crossref.org/dialog/?doi=10.1371/journal.pone.0260886&domain=pdf&date_stamp=2021-12-02
http://crossmark.crossref.org/dialog/?doi=10.1371/journal.pone.0260886&domain=pdf&date_stamp=2021-12-02
http://crossmark.crossref.org/dialog/?doi=10.1371/journal.pone.0260886&domain=pdf&date_stamp=2021-12-02
http://crossmark.crossref.org/dialog/?doi=10.1371/journal.pone.0260886&domain=pdf&date_stamp=2021-12-02
http://crossmark.crossref.org/dialog/?doi=10.1371/journal.pone.0260886&domain=pdf&date_stamp=2021-12-02
http://crossmark.crossref.org/dialog/?doi=10.1371/journal.pone.0260886&domain=pdf&date_stamp=2021-12-02
https://doi.org/10.1371/journal.pone.0260886
https://doi.org/10.1371/journal.pone.0260886
http://creativecommons.org/licenses/by/4.0/

PLOS ONE

Factors associated with female tertiary students’ experience of sexual violence in South Africa

for its strong support for the financial elements of
this grant. The funders had no role in the study
design, data collection, analysis, the decision to
publish or preparation of the manuscript.

Competing interests: The authors have declared
that no competing interests exist.

abuse or harmful alcohol use and past-year sexual violence experience. Mental ill-health
mediated the relationships between childhood sexual abuse, other traumatic exposures,
food insecurity, physical, emotional partner violence or controlling behaviours, and past-
year partner sexual violence or non-partner rape experience.

Conclusions

Risky sexual behaviours, gender inequitable relationship dynamics, mental ill-health, and food
insecurity are related and amenable vulnerability factors associated with female students’ sexual
violence experiences. Therefore, addressing these through comprehensive campus interven-
tions, which are implemented when students first enrol in higher education and are most vulner-
able to sexual violence, is critical. Society-wide sexual violence prevention is also imperative.

Introduction

Researchers in the Global North have extensively contributed to the existing evidence, which
focuses on the prevalence and individual factors which increase vulnerability for sexual vio-
lence (SV) experiences among college students [1-3]. In contrast, the contributions of
researchers from the Global South are emergent. "SV includes rape or other sexual acts,
attempted or perpetrated by intimate partners or non-partners using coercion, harassment,
physical force or other tactics such as psychological intimidation, emotional blackmail and
threats of physical harm" [4]. While SV against female students is a widely acknowledged prob-
lem within South African higher education settings, quantitative data indicating its prevalence
and elaborating factors increasing their vulnerability is limited [5, 6]. The South African
National Policy Framework developed to address gender-based violence (GBV) in the Post-
School Education and Training System has highlighted this critical knowledge gap [6]. Hith-
erto, research was needed to understand female students’ vulnerability to SV across different
higher education institutions in South Africa, including the more resource-poor Technical
Vocational Education and Training (TVET) sector. Such research is essential to inform com-
prehensive policies and SV interventions in South African settings [2, 7].

Research conducted in other countries, including the United States of America and Canada,
has shown that the individual characteristics which increase students’” vulnerability to SV
include being female, gender-binary non-conformant, coming from poorer community set-
tings, being in the first year of enrolment, being younger, having a disability and exhibiting
symptoms of mental ill-health [1, 7-9]. Students with histories of sexual victimisation are
more likely to experience SV compared to students without previous experiences [1, 2]. Engag-
ing in high-risk sexual behaviours increases SV vulnerability through interactions with or
being targeted by potential perpetrators [1, 2]. Female students who abuse alcohol are more
vulnerable to SV, and perpetrators are more likely to attack those who are alcohol-incapaci-
tated [1, 2, 10]. Previous qualitative studies conducted on South African university campuses
found similar vulnerability factors and showed the influence of lower socioeconomic status
[11-13]. Students from poorer family backgrounds are more likely to engage in sexual risk-
taking and transactional sex and become involved in age-disparate and inequitable intimate
relationships, all of which are associated with increased vulnerability for SV [11-13].

Ample evidence shows that mental ill-health is an effect of experiencing childhood sexual
abuse, other trauma, physical or emotional IPV, partner controlling behaviours, or food
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insecurity [14-17]. Yet experiences of IPV or other traumas are also associated with prior
experiences of childhood sexual abuse [18]. Risky sexual behaviours could be an effect of food
insecurity, childhood sexual abuse, or other trauma [18, 19]. Risky sexual behaviours could be
associated with mental ill-health, and this relationship may be bi-directional [20-23].

Our study aimed to investigate and describe the inter-relationships of the factors that
increase female students’ vulnerability to sexual violence using data collected from nine conve-
niently selected South African public higher education campuses. Based on existing evidence
[1-4, 8, 10-13, 24-26], we hypothesised that experiences of childhood sexual abuse, other life
trauma, physical or emotional intimate partner violence (IPV), mental ill-health, harmful alco-
hol use, food insecurity, and engaging in risky sexual behaviours increase the risk for female
students’ experiences of SV. These inter-related vulnerability factors may have direct, indirect,
or mediated effects on sexual violence experience.

Methods
Study sites

South Africa has two types of public institutions in its higher education system: universities
and Technical Vocational Education and Training (TVET) colleges. There are 27 universities
and 401 TVET colleges nationally; the latter are found in most communities. We surveyed
nine purposefully selected TVET colleges and universities spread across five of South Africa’s
nine provinces, namely Gauteng, Eastern Cape, Mpumalanga, KwaZulu Natal, and Limpopo.
The research team selected campuses with the input of the National Department of Higher
Education and Training (NDHET) and management committees of the selected institutions.
Campus selection was purposeful so that we included participants from different demograph-
ics and backgrounds, i.e., we ensured that we included students from campuses located near
townships, informal settlements, rural and central business districts. None of the selected cam-
puses was known to have notably higher levels of sexual violence compared to non-selected
campuses. We conducted the survey between September 2018 and March 2019.

Sample size calculation

To obtain a self-weighted overall sample size, we calculated the study sample based on the
overall female student enrollment in the six TVET colleges and three university campuses. We
assumed the prevalence of past-year sexual violence experience amongst TVET and university
students of about 15% and 10%, respectively. Therefore, the minimum sample sizes needed to
detect the difference in the prevalence between TVET and university students at 5% signifi-
cance level and 80% power was 565 TVET female students and 840 female university students.

We used different survey marketing strategies, including putting up posters about the survey
in public spaces around the campuses, posting on official institutional social media pages, and cir-
culating invites in student WhatsApp groups. The posters had content that included the inclusion
criteria for participants and the purpose of the survey, i.e., to "understand young women’s life
experiences. The team administered the study over three selected days per campus. The inclusion
criteria were female students between the ages of 18-30, who were enrolled in the institutions for
at least six months, were willing and available to participate in the survey on selected days. The cri-
terion of at least six months of enrollment at the institution was necessary because the key variable
of interest was past year sexual violence experience. In addition, we wanted to include a substan-
tial proportion of participants who could report these experiences while enrolled at their institu-
tion. Our final sample consisted of 519 students from the six TVET campuses and 774 students
from the three university campuses. This sample size was smaller than expected and resulted from
the lower availability of students during the limited data collection period of three days per
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campus. However, the magnitude of the difference in past-year SV prevalence between TVET and
university students in the sample was greater than we had assumed. This gave us 99% power to
detect differences in the prevalence of SV between the two groups.

Questionnaire development and testing

We developed a structured questionnaire using the Research Electronic Data Capture (RED-
Cap) platform [27]. Table 1 shows variables measured in the survey. We pretested the ques-
tionnaire and conducted cognitive testing with fifteen female students enrolled in two
campuses that were not part of the primary survey sample. The procedure we followed to pre-
test the questionnaire was based on previous studies [28]. The cognitive testing process
involved administering the questionnaires in short sections. The researchers then conducted
group discussions to test for meaning or participant interpretation of what the researchers
wanted to know by those questions and probing their feelings after answering the questions.
The researchers also explored whether any questions were hard to answer and why [28].
Female students were informed about the purpose of cognitive testing and gave written con-
sent before participating. We used participant feedback to refine and finalise the questionnaire
in preparation for data collection in the selected campuses [28]. We loaded the final question-
naire onto electronic devices (tablets), and consenting female students self-completed it.
Trained researchers assisted participants in completing the questionnaire when needed.

Access

We obtained permission to access the institutions and interview female students at different
levels. NDHET approved the study and provided inputs into selecting study sites. We also
received access from the management of selected universities and TVETSs. Each institution
provided a contact person who worked closely with the research team and helped publicise the
study among the student community.

Ethics

The South African Medical Research Council’s Human Research Ethics Committee granted
ethical approval for the study (EC002-2/2018). Female students were informed about the study
and required written consent before participating in the study. They were allocated random
and unique study identification numbers and were not required to provide personal details or
other personal identifying information to the research team. The use of study IDs ensured the
anonymity of the participants. The use of self-administered electronic questionnaires ensured
participant privacy during completion. Research assistants synchronised data from the devices
to a password-protected, centralised portal and were only accessible to the data manager and
project managers [27]. Participants were reimbursed 50 Rands (equivalent US$3.50) for their
time and inconvenience. The study was conducted according to the World Health Organiza-
tion’s Ethical and Safety Recommendations for Research on Domestic Violence against
Women. The trained research assistants took care to ensure participant confidentiality and to
minimise participant distress [29, 30]. They also gave participants referral information about
the GBV focused and psychosocial support services within their campuses and surrounds.

Data analysis

We conducted the analysis using Mplus 6 Software [44, 45]. We examined the extent of miss-
ing data due to non-response and found less than 5% missing data in some variables. However,
none of the participants had missing data on the outcome variables; therefore, we included
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Table 1. Definitions and measurement of variables. Female students survey: South African Technical Vocational Education and Training (TVET) colleges and universi-
ties (2018-2019).

Variables Observed Variable Number of items and measurement Examples of measurement items. Cronbach’s
measures description tool/description alpha

Outcome Past year sexual | binary Three items including forced sex or Have you ever had sex with a boyfriend/ husband | n/a

Past year sexual IPV sexual acts using WHO Domestic when you didn’t want to because he physically

violence Violence Questionnaire [31] forced or threatened or pressured you? Did this

happen many times, more than once, a few times,
once, or did it not happen?

Past year non- binary Four items about forced sex by a male | How many times were you forced to have sex by
partner rape non-partner using WHO Domestic someone who was not your boyfriend/husband?
Violence Questionnaire [31] Responses Never, Once, More than one time
Observed variable | Food insecure binary Three items on a scale. Food insecure is | In the past four weeks, did you go a whole day and | 0.77
responding to at least one of the three | night without eating anything because there was
items with“sometimes” or “often.” not enough food? Responses: 0 = Not at all,
1 = Rarely, 2 = Sometimes, 3 = Often
Observed variable | Childhood sexual | score, binary | Six items of the Childhood Trauma Before I turned 18, I was forced to have sex witha | 0.83
abuse Questionnaire [32] man when I did not want to. Responses: never (=
0), sometimes (= 1), often (= 2), very often (= 3).
Latent Past year physical | binary Five items on experiences of physical Has a boyfriend/husband ever slapped you or n/a
Partner violence | IPV IPV using WHO Domestic Violence thrown something at you which could hurt you?
and controlling Questionnaire [31]. Has any of this happened in the past 12months?
behaviors Responses Yes/No
Past year binary Four items on experiences of emotional | Has a boyfriend/husband ever insulted you or n/a
emotional IPV IPV using WHO Domestic Violence made you feel bad about yourself? How often has
Questionnaire [31]. this happened? Has any of this happened in the
past 12months? Responses Yes/No
Sexual score Eleven items of the South African My boyfriend/husband tells me who I can spend 0.81
relationship adaptation of the Sexual Relationship time with
power Power Scale (SRPS) [33, 34].

Responses: Strongly agree (= 4), Agree (= 3),
Disagree (= 2), Strongly disagree (= 1)

Observed variable | Other life trauma | Score, +1 Five items of the Life Events checklist | Have you ever experienced any of the following: n/a
binary [35]. witnessed the murder of family or friend Possible
responses: Yes/No
Latent Depressive Score, 21+ cut | Twenty items of the Centre for bothered by things that usually don’t bother, 0.88
Mental ill-health | symptoms off, binary Epidemiologic Studies Depression unable to cheer up even with the help of family or
(CES-D) Scale [36-38] friends Responses: Rarely or none of the time,

Some or a little of the time, Moderate amount of
time, Most or all of the time

PTSD symptoms | Score, 60+ cut | Thirty items of the Harvard Trauma experiencing recurrent thoughts or memories of 0.96
off, binary Questionnaire 38, 39]. most hurtful or terrifying events, feeling as though
the event is happening again, Responses Not at all,
A little, Quite A Bit, Extremely

Suicidal thoughts | binary Single question In the past four weeks, has the thought of ending | n/a
your life been in your mind? Responses Yes/No

Observed Past-year multiple | binary Single question for women who hada | How many other men are you currently having sex | n/a

Risky sexual sexual partners sexual partner [40-42] with? Responses: 0, 1, 2,3, 4 or more.

behaviours Past-year binary Three items [40-42] In the past 12 months, have you had sex with n/a
transactional sex anybody because you expected or hoped they

would give you money or something else?
Responses: Several times; Few times; Once; No

Observed variable | Harmful alcohol | binary Three items of the AUDIT C Scale to How often do you drink five or more alcoholic n/a
use [43]. drinks on the same day? Responses: Never,
Occasionally, Monthly, Weekly, Daily, or almost
daily

https://doi.org/10.1371/journal.pone.0260886.t001

data from all the participants in the analysis. We combined the co-related indicators of risky
sexual practices—transactional sex and having multiple concurrent sexual partners—into a
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binary variable with the categories being (0) no transactional sex or multiple sexual partners
versus (1) any transactional sex or multiple sexual partners. We carried out descriptive analysis
by using cross-tabulations. We used the binary past year SV outcome in conducting logistic
regression to test the associations between variables.

We conducted confirmatory factor, convergent, and discriminant validity analysis through
the following steps [46]. First, we created measurement models for two latent constructs: (1)
mental ill-health consisting of depressive symptoms, PTSD, and suicidal thoughts; and (2) the
physical or emotional IPV and partner controlling behaviours. Second, we estimated each of
the latent factor measurement models separately. Third, we assessed latent factor loadings and
fit indices, namely the Comparative fit Index (CFI), Tucker-Lewis Index (TLI), and Root
Mean Square Error of Approximation (RMSEA). Fourth, we assessed the convergent and dis-
criminant validity of each of the latent factors using Average Variance Extracted (AVE) >0.05
and Discriminant validity or squared correlations of the two constructs <0.85 [47, 48].

Fig 1 summarises the two latent constructs, their factor loadings, reliability coefficients, and
the corresponding model fit statistics. We used the criteria of CFI and TLI >0.90 as indicative
of fair fit; CFI and TLI >0.95 as good fit; and RMSEA ranging 0.05-0.1 as acceptable< fit and
RMSEA <0.05 as good fit [49, 50]. Based on these criteria, the two latent factors had high fac-
tor loadings and good fit indices. In addition, the convergent statistics (AVE) for the two
latents were higher than the discriminant ones (squared correlations), which was indicative of
good discriminant validity.

Following the confirmatory factor analyses, we performed a full model path analysis to assess
the paths between the past year SV outcome, the two latent constructs, and observed factors as per
our apriori hypothesised model [51]. Based on existing literature, we hypothesised that: 1. Child-
hood sexual abuse experience directly impacts SV experience and through risky sexual behaviour;
2. Other life trauma impacts SV experience through alcohol use, mental ill-health, and partner
violence experience; 3. Alcohol use impacts SV experience through risky sexual behaviour; 4.
Food insecurity impacts SV experience through mental ill health; 5. Risky sexual behaviour
impacts mental ill health through partner violence experience; 6. Other life trauma directly
impacts mental ill-health and through partner violence; 7. Childhood SV experience directly
impacts mental ill-health and through partner violence; 8. Food insecurity impacts mental ill-
health directly and through partner violence experience; 9. Childhood sexual abuse impacts part-
ner violence experience directly and through risky sexual behaviour; 10. Alcohol use directly
impacts partner violence experience through risky sexual behaviour; 11. Other life trauma impacts
IPV directly and through alcohol use; 12. Food insecurity impacts SV through risky sexual behav-
iour; 13. Risky sexual behaviour impacts SV experience; 14. Mental ill-health impacts SV.
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Fig 1. Latent convergent and discriminant validity model (female students survey: South African Technical
Vocational Education and Training (TVET) colleges and universities (2018-2019).

https://doi.org/10.1371/journal.pone.0260886.9001
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We built a Generalised Structural Equation Model (GSEM) that depicted the apriori-
hypothesised paths. We estimated models inductively using weighted least squares mean and
variance estimators (WLSMV) to deal with missing data. We undertook iterative model modi-
fications, including deleting non-significant paths, which we conceptualised but were
unproven until we obtained a theoretically sound model comprising only statistically signifi-
cant pathways. We used modification indices to improve the model fit and allowed errors of
variables to co-vary when it was theoretically justifiable. We tested the model’s goodness of fit
using CFI> = 0.9 and TLI > = 0.9 and RMSEA < = 0.08 as indicative of acceptable fit [48-50].

Results

Table 2 shows the prevalence of SV and sample characteristics disaggregated by type of higher
education institution. The sample comprised 1293 participants: 40% were enrolled in TVETs,
and 60% were enrolled in universities. Most of the participants were in the 18-24-year age
group (82.9%). Forty-two percent of the participants were food insecure, and the difference in
proportion between the two types of institutions was not statistically significant. Eighty percent
of the participants were in heterosexual intimate relationships at the time of the study.

Twenty percent of the 1293 participants experienced past year partner SV and or non-part-
ner rape: 7.5% (97/1293) experienced non-partner rape, and 17% (210/1233) experienced part-
ner sexual violence. A significantly higher proportion of TVETS participants (27% of 519)
reported past-year SV experiences compared to university participants (15% of 774)
(p<0.001).

Factors associated with SV in the past year

Table 3 shows factors associated with participants’ SV experiences from bivariate and multi-
variate logistic regression analysis. In multivariate analysis, university participants were less
likely to experience past year SV compared to TVET participants. Participants who experi-
enced childhood sexual abuse were more likely to experience past year SV compared to those
who did not experience childhood sexual abuse. Those who experienced physical or emotional
partner violence were four times more likely to report past-year SV compared to those whose

Table 2. Prevalence of past-year SV, socio-demographic characteristics and relationship status of participants disaggregated by institution. Female students survey:
South African Technical Vocational Education and Training (TVET) colleges and universities (2018-2019).

Past year SV (sexual IPV & non-partner rape)
Past year non-partner rape experience
Past year sexual IPV
No
Yes
Missing info
Age groupt
18-24
25-30
Missing info
Food insecure

Currently in heterosexual intimate relationship

All TVET colleges | Universities

N n/ mean %/ sd N n/ mean | %/sd N n/ mean | %/sd | p-value
1293 260 20.1 519 141 27.2 774 119 15.4 <0.001
1293 97 7.5 519 52 10 774 45 5.8 0.005
1233 487 746

1004 81.4 363 74.5 641 85.9 <0.001
210 17.0 122 25.1 88 11.8
19 1.6 2 0.4 17 23
1293 519 774
1072 82.9 410 79.0 662 85.5 <0.001
200 15.5 92 17.7 108 14.0
21 1.6 17 3.3 4 0.5
1293 548 42.4 519 217 41.8 774 331 42.8 0.734
1233 1031 83.6 487 464 95.3 746 567 76.0 <0.001

TVET: Technical and Vocational Education and Training, IPV: Intimate partner violence.

https://doi.org/10.1371/journal.pone.0260886.t002
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partners did not abuse them. The risk of past-year SV increased with the partner controlling
behaviour scores. Participants who engaged in risky sexual behaviours were thrice more likely
to experience past year SV compared to those who did not engage in risky sexual behaviours.
Participants who had mental ill-health symptoms, i.e., depressive, PTSD symptoms, and sui-
cidal thoughts, were twice more likely to have experienced past-year SV experience. Harmful
alcohol use was associated with increased risk for past year SV. Other life trauma was associ-
ated with past-year SV experience in bivariate analysis but not in multivariate analysis.

Fig 2 shows the final GSEM model. The GSEM model had fair fit (CFI = 0.942, TLI = 0.906
RMSEA = 0.045).

Table 3. Associations between female students’ past year SV experiences and vulnerability factors. Female students survey: South African Technical Vocational Edu-
cation and Training (TVET) colleges and universities (2018-2019).

All participants No past year | Past year SV

(N =1293) SV (N =1033) (N =260)
Vulnerability Factors N n/ %t/sd n/ %t n/ %t |OR (95%CI) |p-value | aOR (95%CI) b p-value
mean mean | /sd | mean | /sd
Food insecurity score(high = insecure) % 1293 | 2.0 22 1.9 2.1 2.3 2.2 1.08 0.010 1.08 0.014
(1.02-1.15) (1.02-1.15)
Institution(n = 1293)
TVET college 519 40.0 378 | 36.6 | 141 | 542 ref ref
University 774 60.0 655 63.4 119 45.8 0.49 <0.001 0.48 0.001
(0.37-0.64) (0.37-0.64)
Residence(n = 1277)
On-campus 627 49.1 508 | 49.7 119 | 46.7 ref ref
Off-campus 650 50.9 514 50.3 136 53.3 1.13 0.385 1.14 0.345
(0.86-1.49) (0.87-1.51)
Childhood sexual abuse experience score (high = more 1293 | 590 45.6 12 2.4 2.4 3.1 1.15 <0.001 1.15 <0.001
abuse) % (1.09-1.22) (1.09-1.21)
Past year IPV experience
Experienced Emotional IPV 1216 | 413 34.0 127 13.2 106 41.7 4.27 <0.001 4.26 <0.001
(3.20-5.71) (3.18-5.71)
Experienced Physical IPV 1216 | 233 19.2 258 26.8 155 61.0 4.71 <0.001 4.64 <0.001
(3.45-6.43) (3.39-6.35)
Sexual relationship power and partner controlling 1266 | 20.7 5.5 20.1 52 23.3 6.1 1.11 <0.001 1.11 <0.001
behaviour score (high = partner more controlling) ¥ (1.08-1.14) (1.08-1.14)
Other trauma events (Witnessed murder, hijacking or 1275 | 268 21.0 202 19.8 66 25.7 1.40 0.040 1.29 0.126
kidnapping) (1.01-1.92) (0.93-1.79)
Mental health
Depressive symptoms (CESD 21+) 1235 | 535 43.3 391 39.5 144 58.5 2.16 <0.001 2.14 <0.001
(1.63-2.87) (1.61-2.85)
PTSD symptoms (HTQ 61+) 1293 90 7 55 53 35 13.5 2.77 <0.001 2.80 <0.001
(1.77-4.33) (1.79-4.38)
Suicidal thoughts 1269 | 267 21.0 189 18.7 78 30.5 1.91 <0.001 1.84 <0.001
(1.40-2.60) (1.34-2.51)
Risky sexual behaviours “Multiple partners and/or 1293 | 1062 | 82.1 820 | 821 242 | 931 3.54 <0.001 3.83 <0.001
transactional sex (2.08-6.02) (2.21-6.65)
Past year harmful alcohol use 448 34.7 333 | 336 | 115 | 45.6 1.66 <0.001 1.61 0.001
(1.25-2.19) (1.21-2.14)

#: Continuous exposures.
t: All are column percentages (All participants, N = 1293; No past year SV, n = 1033; past-year SV, n = 260). TVET: Technical and Vocational Education and Training,
IPV: Intimate partner violence, CESD: Center for Epidemiologic Studies Depression Scale; HTQ: Harvard Trauma questionnaire, PTSD: Posttraumatic stress disorder.
" Model adjusted for age.

https://doi.org/10.1371/journal.pone.0260886.t003
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0.07(0.03;

zzzzzz

0.25(0.85;

FIT INDICES:

CFI=0.942, TLI=0.906, RMSEA=0.045,

Chi-sq(39)=136.5, p-value<0.001

NB:- Paths & Covariance estimates: standardised(unstandardised)

7036 (439)

Fig 2. Structural pathways between SV experiences and inter-related vulnerability factors (female students survey:
South African Technical Vocational Education and Training (TVET) colleges and universities (2018-2019)).

https://doi.org/10.1371/journal.pone.0260886.g002

Table 4 shows the GSEM output, including the latent constructs’ direct, indirect, and total
effects and observed factors on the SV latent outcome. Childhood sexual abuse had direct and
indirect effects on past year SV mediated by risky sexual behaviours. Mental ill-health also
mediated the indirect effects of childhood sexual abuse on past year SV. Childhood sexual
abuse had direct and indirect effects on physical, emotional partner violence or controlling
behaviours mediated by harmful alcohol use. Risky sexual behaviours mediated the indirect
effects of childhood sexual abuse on physical, emotional partner violence, or controlling
behaviours. Risky sexual behaviours mediated the indirect effects of harmful alcohol use on
past year SV. Harmful alcohol use had direct and indirect effects on physical, emotional part-
ner violence or controlling behaviours, also mediated by risky sexual behaviours. Other life
trauma had indirect effects on past year SV mediated by mental ill-health. Other life trauma,
directly and indirectly, affected physical and emotional partner violence or controlling behav-
iours mediated by harmful alcohol use. Food insecurity had indirect effects on past year SV,
which were mediated by mental ill-health. Food insecurity had direct and indirect effects on
mental ill-health mediated by physical, emotional partner violence or controlling behaviours.
Mental ill-health also mediated the indirect effects of physical and emotional partner violence
or controlling behaviours on the past year SV.

Table 5 compares the apriori-hypotheses with the summary of findings from our data.
Notably, the apriori-hypothesis that food insecurity impacts SV through risky sexual behaviour
was not proven by our data, i.e., we found no significant paths or effects.

Discussion

Our study confirmed the continued occurrence of female students’ sexual victimisation in
the South African Higher education setting. Moreover, the findings show multiple and
inter-related characteristics were associated with increased vulnerability. TVET college par-
ticipants were more vulnerable, and they reported a higher prevalence of past-year SV expe-
rience compared to university participants. The data confirms the inter-relatedness of
vulnerability factors that impacts female students’ experiences of SV. The long-term impacts
of childhood sexual abuse on SV experiences were evident. However, some of the effects
were indirect and mediated by other amenable factors, namely risky sexual behaviors, phys-
ical or emotional partner violence, controlling behaviours, and mental ill-health. Engaging
in risky sexual behaviours had effects on past year SV. Mental ill-health, which was associ-
ated with the cumulative impacts of other traumatic exposures, risky sexual behaviours,
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Table 4. Generalised structural model statistics. Female students survey: South African Technical Vocational Education and Training (TVET) colleges and universities

(2018-2019).

Direct Effects Total Indirect Effects Total Effects
Unstd Coef. Std | p-value| Unstd Coef. |Std p-value | Unstd Coef. Std p-value
(95%CI) Coef (95%CI) Coef (95%CI) Coef

Past year SV « Childhood sexual abuse 0.03(0-0.07) 0.073 0.044 0.06(0.03-0.08) | 0.121 <0.001 | 0.09(0.06-0.12) | 0.194 <0.001
Past year SV « Other life trauma 0.11(0.06-0.15) | 0.071 <0.001 | 0.11(0.06-0.15) | 0.071 <0.001
Past year SV < Harmful alcohol use 0.11(0.07-0.14) | 0.15 <0.001 | 0.11(0.07-0.14) | 0.15 <0.001
Past year SV « Food insecure 0.05(0.03-0.07) | 0.089 <0.001 | 0.05(0.03-0.07) | 0.089 <0.001
Mental ill-health < Risky sexual behaviour 0.99(0.63-1.36) | 0.152 <0.001 |0.99(0.63-1.36) | 0.152 <0.001
Mental ill health < Other life trauma 1.12(0.52-1.71) 0.13 <0.001 | 0.68(0.37-0.98) | 0.077 <0.001 | 1.79(1.19-2.39) | 0.203 <0.001
Mental ill health < Childhood sexual abuse 0.27(0.11-0.43) 0.1 <0.001 | 0.43(0.31-0.55) | 0.158 <0.001 | 0.7(0.52-0.87) 0.258 <0.001
Mental ill health < Food insecure 0.85(0.64-1.07) 0.26 <0.001 | 0.16(0.06-0.26) | 0.049 0.002 1.01(0.78-1.25) | 0.311 <0.001
Partner violence and controlling behaviour « 0.28(0.21-0.35) | 0.286 | <0.00l | 0.06(0.02-0.09) | 0.057 0.001 0.34(0.26-0.41) | 0.344 <0.001
Childhood sexual abuse
Partner violence and controlling behaviour « 0.24(0.12-0.35) | 0.157 | <0.001 | 0.16(0.09-0.23) | 0.105 <0.001 | 0.40(0.29-0.51) | 0.262 <0.001
Harmful alcohol use
Partner violence and controlling behaviour « 0.44(0.24-0.64) 0.137 | <0.001 | 0.09(0.04-0.14) | 0.029 <0.001 | 0.53(0.32-0.75) | 0.166 <0.001
Other life trauma
Past year SV «— Partner violence and controlling 0.06(0.03-0.09) | 0.132 <0.001 | 0.06(0.03-0.09) | 0.132 <0.001
behaviour
Past year SV < Mental ill health 0.05(0.03-0.07) 0.29 <0.001 0.05(0.03-0.07) | 0.29 <0.001
Past year SV «+ Risky sexual behaviour 0.40(0.26-0.54) 0.36 <0.001 0.40(0.26-0.54) | 0.40 <0.001
Harmful alcohol use < Other life trauma 0.24(0.13-0.34) 0.11 <0.001 0.24(0.13-0.34) | 0.11 <0.001
Harmful alcohol use < Childhood sexual abuse 0.06(0.02-0.1) 0.09 | <0.001 0.06(0.02-0.1) 0.09 <0.001
Mental ill-health «+— Harmful alcohol use 0.51(0.33-0.68) | 0.121 <0.00l | 0.51(0.33-0.68) | 0.121 <0.001
Mental ill health < Partner violence and 1.27(0.97-1.58) 0.46 | <0.001 1.27(0.97-1.58) | 0.46 <0.001
controlling behaviour
Partner violence and controlling behaviour «— 0.78(0.51-1.06) 0.33 <0.001 0.78(0.51-1.06) | 0.33 <0.001
Risky sexual behaviour
Partner violence and controlling behaviour «— 0.13(0.05-0.2) 0.105 | <0.001 0.13(0.05-0.2) 0.105 0.001
Food insecure
Partner violence and controlling behaviour « 0.24(0.12-0.35) | 0.157 | <0.00l | 0.16(0.09-0.23) | 0.105 <0.001 | 0.40(0.29-0.51) | 0.262 <0.001
Harmful alcohol use
Risky sexual behaviour «+ Harmful alcohol use 0.21(0.16-0.25) 0.32 | <0.001 0.21(0.16-0.25) | 0.32 <0.001
Risky sexual behaviour < Childhood sexual abuse 0.04(0.01-0.07) | 0.101 0.008 0.01(0-0.02) 0.029 0.003 | 0.05(0.02-0.09) |0.13 0.001

https://doi.org/10.1371/journal.pone.0260886.t1004

inequitable and abusive intimate relationships, and food insecurity, increased vulnerability
to past year SV experience.

Our findings are consistent with literature that suggests that childhood sexual abuse
increases vulnerability for adult sexual assault through different pathways, including impacts
on risk perceptions, sexual risk-taking, and behavioural responses [1, 2, 4, 24, 52]. The impacts
of traumatic exposures and childhood sexual abuse on adult harmful alcohol use, the role of
alcohol intoxication in reducing sexual assault risk recognition, and increasing sexual victimi-
sation are well documented [1, 2, 4, 10, 14, 52]. Engaging in risky behaviours also indirectly
impacted mental health, consistent with previous research that indicated the clustering of
harmful alcohol use and depressive symptoms among youths who engage in risky sexual
behaviours [2, 20, 22, 53]. Risky behaviours also impacted partner violence or controlling
behaviours, as shown in other studies [18, 41]. Our findings also confirmed the cumulative
effects of traumatic, violent exposures and food insecurity on mental ill-health that have been
demonstrated in global literature [14-16, 54, 55].
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Table 5. Summary comparison of apriori-hypothesis and findings. Female students survey: South African Technical Vocational Education and Training (TVET) col-
leges and universities (2018-2019).

Hypothesis Significant direct |Significant Specific indirect effect | Unstd Coef. Std p-value
effects indirect effects (95% CI) Coef

1 | Childhood sexual abuse experience directly impacts SV V4 Vv SV— RB+—CSA 0.03(0.01-0.04) | 0.057 | 0.002
experience and through risky sexual behaviour

2 | Other life trauma impacts SV experience through alcohol | - Vv SV —MH«~—TRA 0.05(0.02-0.08) | 0.033 | 0.004
use, mental ill-health, and partner violence experience SV RB— ALC— TRA | 0.02(0.01-0.03) | 0.014 | 0.001

SV—MH«— PV~ TRA |0.02(0.01-0.04) | 0.016 | 0.004

3 | Alcohol use impacts SV experience through risky sexual - Vv SV~ RB «+ALC 0.09(0.05-0.12) | 0.122 | <0.001
behaviour

4 | Food insecurity impacts SV experience through mental ill- | - Vv SV~ MH « FDI 0.04(0.02-0.06) | 0.069 | <0.001
health

5 | Risky sexual behaviour impacts mental ill health through | - Vv MH PV «— RB 1.12(0.73-1.51) | 0.159 | <0.001
partner violence experience

6 | Other life trauma directly impacts mental ill-health and Vv Vv MH «PV+« TRA 0.58(0.29-0.87) | 0.06 <0.001
through partner violence

7 | Childhood SV experience directly impacts mental ill- Vv Vv MH«—PV«— CSA 0.35(0.24-0.45) | 0.117 | <0.001
health and through partner violence

8 | Food insecurity impacts mental ill-health directly and V4 Vv MH«+ PV—FDI 0.17(0.06-0.27) | 0.047 | 0.002
through partner violence experience

9 | Childhood sexual abuse impacts partner violence 4 Vv PV~ RB « CSA 0.05(0.02-0.09) | 0.054 | 0.002
experience directly and through risky sexual behaviour

10 | Alcohol use directly impacts partner violence experience, |/ Vv PV« RB « ALC 0.18(0.1-0.25) | 0.116 | <0.001
and through risky sexual behaviour

11 | Other life trauma impacts partner violence experience V4 Vv PV— ALC— TRA 0.06(0.02-0.09) | 0.017 | 0.004
directly, and through alcohol use PV —RB —ALC «TRA | 0.04(0.02-0.07) | 0.013 | 0.001

12 | Food insecurity impacts SV through risky sexual - - - - - -
behaviour

13 | Risky sexual behaviour impacts SV experience v - n/a n/a n/a n/a

14 | Mental ill-health impacts SV v/ - n/a n/a n/a n/a

MH = Mental ill health; SV = Past year SV; RB = Risky sexual behaviour; PV = Partner violence and controlling behaviour; CSA = Childhood sexual abuse; TRA = Other
life trauma; ALC = Harmful alcohol use; FDI = Food insecure Unstd Coef. = Unstandardised Coefficient; Std Coef. = Standardised Coefficient.

https://doi.org/10.1371/journal.pone.0260886.t005

Moreover, we have shown that mental ill-health directly impacts SV experience. For exam-
ple, PTSD, depression, and harmful alcohol use alter women’s judgment about sexual assault
risk making them less likely to practice self-protective behaviours. In addition, PTSD, depres-
sion, and harmful alcohol use increase women’s vulnerability as "easy targets to potential per-
petrators [2, 4, 52]. Overall, this data shows the complex relationships of mental ill-health as
both an effect and risk factor for women’s experiences of violence.

The indirect effects of food insecurity on physical, emotional partner violence or control-
ling behaviours and past year SV is consistent with existing literature from other settings,
which shows that women who live in circumstances of deprivation have diminished power in
their main sexual relationships [19, 21, 41, 56-58]. Women are thus vulnerable within contexts
of inequitable or age-disparate relationships, economic dependency, multiple sexual partners,
and when they engage in transactional sex [11, 19, 21, 41, 56-61]. In addition, previous South
African studies showed the impacts of food insecurity and poverty on mental ill-health and
victimisation [14, 16, 60-63].

Men perpetrate SV against women. Therefore, its prevention must involve interventions tar-
geted at men, which are vital within South African higher education settings. Nevertheless, our
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research focused on factors that increased female students’ vulnerability to past year SV experi-
ences in South African higher education settings. We have shown that the factors associated
with female students’ greater vulnerability to victimisation are inter-related. Scholars have effec-
tively reduced female students’ vulnerability to SV in the global North by implementing multi-
component interventions that address mental ill-health, risky sexual behaviours, and gender
inequitable relationships [64, 65]. In our study, risky sexual behaviours had strong associations
with past-year SV, therefore, there is a need to adapt and test interventions that focus on equip-
ping female students with skills to recognise and resist sexual assault on South African cam-
puses. Mental ill-health was a central mediator of the relationships of other vulnerability factors
and past year SV. Therefore, interventions addressing it may potentially reduce SV risk. Psycho-
social support and trauma-focused therapies are essential to help students heal from the mental-
ill health effects of previous traumatic exposures and alleviate future victimisation [66—69].
South African higher education institutions must administer SV prevention interventions and
provide survivor-friendly psychosocial services. Mental ill-health was associated with socioeco-
nomic pressures and food insecurity. Therefore, it is essential to implement interventions that
reduce vulnerability to SV by equipping female students with financial management skills and
building their resilience to withstand social, material pressures or other life stressors [70]. Our
study found strong associations between physical, emotional partner violence or controlling
behaviours and past year SV. Thus, implementing gender-transformative interventions which
empower female students with communication skills to express themselves better and assert
their rights within intimate relationships is imperative for these settings [64, 70-73].

The study has several limitations. Firstly, our study used a cross-sectional design. Therefore,
it has limitations in establishing the temporality of variables and causality. However, by using
variables or measures that were restricted in time, we could assume the directionality of associa-
tions of variables as applied in the GSEM. Most importantly, the terms "effects" or "impacts"
used in reporting and interpreting GSEM output, because of the use of cross-sectional data,
relate to the directionality of the variables as illustrated by the path arrows and do not imply
causality [50]. Secondly, we measured variables across the lifetime and more recently in the past
12months. Therefore, there is the possibility for recall bias for the factors measured earlier in
life, particularly experiences of childhood abuse, may be underestimated due to failure to recall
experiences. Thirdly, our study is limited in generalisability because we recruited participants
through a convenience sampling strategy. Further research is needed using a representative
sample to truly reflect levels of past-year SV among female students enrolled in South African
Universities and TVET colleges. Finally, we conducted data collection in each campus over a
limited duration of three days. Some students who had classes or other pressing academic com-
mitments on the data collection days may have been excluded. Selection bias in which students
who responded to research adverts are different from those who did not respond is possible.
For example, students residing on the campus may have had greater participation chances com-
pared to students who lived off-campus who may not have come to the campuses while the sur-
vey was ongoing. Notwithstanding, we assumed that these biases in recruitment were equal
across the different settings and would impact prevalence more than the relationship between
variables. We are confident that the insights we have collated are of interest to the South African
higher education sector and other low- and middle-income country (LMICs) settings, consider-
ing the limited empirical data to inform response and programming.

Conclusion

Our study has highlighted the pervasive SV experienced by female students in South African
higher education settings. We found that female students’ past year experiences of SV were
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associated with amenable factors, which included risky sexual behaviours, mental ill-health
symptoms, the pervasive climate of gender inequality and violence against women within inti-
mate relationships, and food insecurity. There is a critical need for comprehensive, multi-
dimensional interventions that have the necessary elements to effectively reduce women’s vul-
nerability to SV through addressing the multiple, inter-related risk factors that we have identi-
fied. The South African higher education sector must prioritise research to develop, test, and
scale effective SV interventions. Given that our study implicated childhood sexual abuse for
increasing SV vulnerability among female students, society-wide interventions must be imple-
mented to prevent young girls’ sexual victimization within South African communities.
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