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Abstract
South African AGYW engage in sexual risk behaviour, for example, unsafe sex, transactional and

inter-generational sexual relationships. Sexual risk behaviour results in adverse sexual and
reproductive health (SRH) outcomes, including HIV, sexually transmitted infections (STIs),
unplanned pregnancies and forced sex. The purpose of this study is to explore the perspectives of
adolescent girls and young women (AGYW) and community stakeholders about why South
African AGYW may engage in sexual risk behaviour. Understanding the perspectives of AGYW
and the viewpoints of community stakeholders, is pivotal for enhancing future interventions
intended to lower the risk of STIs including HIV and unintended pregnancies for AGYW. The
study is based on the qualitative component of the HERStory2 study, a mixed-methods evaluation
of an SRH intervention for AGYW in six South African districts. Data from in-depth interviews
with twenty-seven participants were thematically analysed using the social-ecological model as a
theoretical framework. The findings showed that the reasons for AGYW’s engagement in sexual
risk behaviour are nested within individual, interpersonal, community, and structural levels. At the
individual level, participants reported that AGYW may engage in sexual risk behaviours due to
their age, low perception of risk, problematic alcohol consumption, and the need for high grades
at school. At the interpersonal level, social media-induced peer pressure was cited as a reason for
AGYW's engagement in sexual risk behaviours. Community-level factors included lack of safety
and economic activities such as mining. At the structural level, poverty, negative attitudes from
public healthcare providers at clinics, and social and gender norms were perceived to influence
AGYW’s sexual risk behavior. The results suggest that AGYW’s sexual risk behaviour is
influenced by many complex factors beyond the individual. The results call for targeted holistic
interventions to reduce sexual risk behaviour and improve the SRH outcomes for AGYW in this
high HIV burden context.

Keywords
HIV, adolescent girls, young women, sexual risk behaviour, adverse SRH outcomes, South Africa.
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PART A: RESEARCH PROTOCOL

Introduction
Background and context
AGYW aged between 15 and 24 years in sub-Saharan Africa (SSA), including South Africa,

engage in sexual risk behaviour [1]. Sexual risk behaviour refers to unprotected sexual
intercourse with non-use, incorrect use, or inconsistent use of condoms, pre-exposure
prophylaxis (PrEP) and contraceptives [2,3]. This behaviour can be related to transactional,
inter-generational and multiple concurrent relationships [2—4]. It also includes early sexual
debut, having sex after drug or alcohol use, as well as non-consensual sexual intercourse [4—
7].

Sexual risk behaviour results in adverse sexual reproductive health outcomes including HIV
and other sexually transmitted diseases (STIs) such as gonorrhoea, syphilis and chlamydia, and
unwanted pregnancies and unsafe abortions [8-10]. Although HIV is generally declining
globally, statistics show that about 4000 AGYW are infected with HIV weekly, and about
200,000 new infections are recorded every year [11,12]. In South Africa, about 150 AGYW
are infected with HIV daily [11]. AGYW account for a third of all new infections [13,14].

STI rates are generally high in South Africa, with more than 1.5 million new cases of
gonorrhoea and chlamydia recorded in 2017 [15]. In South Africa, 650,000 adolescent
pregnancies were recorded during the period 2017 — 2021, and some resulted in unsafe
abortions [16]. Although the actual number of AGYW’s illegal abortions is not known,

evidence shows a significant prevalence of illegal abortions in South Africa [17-19].

Despite significant efforts in South Africa to address sexual risk behaviour through awareness
campaigns, HIV testing services, PrEP and post-exposure prophylaxis, and behaviour change
communication [20,21], HIV incidence and other adverse SRH outcomes remain high [1]. This
research aims to explore why sexual risk behaviour persists among AGYW despite
longstanding efforts. Using the social-ecological model, it examines the perspectives of
AGYW and community stakeholders, including health workers, community leaders,

intervention facilitators, social workers, male peers, and partners. Understanding these



viewpoints is crucial for improving interventions to reduce the risk of STls, HIV, and

unintended pregnancies among AGYW.

Concept clarification
In framing risk for this sub-study, the researcher was guided by the work of Shoveller &

Johnson (2006) on the discourse surrounding youth sexual health, focusing on notions of risky
groups, risky behaviour, and risky persons. Using the word 'risky"' tends to stigmatise and
marginalise specific populations and it overlooks complex social dynamics by associating
specific groups with risky behaviour [22]. Furthermore, 'risky' behaviour implies individuals'
fixed characteristics [22]. Again, using such terminology fails to encompass the diverse
contexts of the underlying social, economic, and structural factors that influence vulnerabilities
and affect agency, resulting in such behaviour [22]. In this study, the researcher is shifting from
a discourse that blames and categorises AGYW as 'risky' to a more nuanced understanding of
individual and broader contextual perspectives of why AGYW engages in behaviour associated
with risk. As a result, instead of using the phrase 'risky sexual behaviour' as used by many
researchers, this sub-study uses the phrase 'sexual risk behaviour’. This approach is
comprehensive as it considers the social inequalities, power dynamics and other broader social
and cultural factors that play a significant role in shaping and influencing the sexual behaviour
of AGYW.

Rationale and significance of the study

AGYW’s sexual risk behaviour has received significant attention over the years due to its
persistent contribution to adverse SRH outcomes. It is, therefore, critical to explore the
different perspectives of AGYW and community stakeholders onwhy AGYW in South Africa
engage in sexual risk behaviour. Understanding the perspectives about sexual risk behaviour
among AGYW is vital in developing context-specific strategies that can help reduce sexual

risk behaviour and, ultimately, adverse SRH outcomes.

In addition, patterns of sexual behaviours during adolescence may influence sexual behaviour
in adulthood [23]. This means that if such dynamics are understood, this may assistin coming
up with long-term efforts against HIV and other adverse SRH outcomes. AGYW’s sexual
behaviour is of public health significance because they may have limited agency in negotiating
safe sexual practices [24]. AGYW may be prone to social, behavioural, biological, and



structural vulnerabilities and power inequalities that impact their behaviour and limit their

sexual agency [14,25,26].

Despite the evidence that sexual risk behaviour is prevalent among AGYW in South Africa,
there is a scarcity of studies that explore the perspectives of AGYW and community
stakeholders about why AGYW engage in sexual risk behaviour from a social-ecological
perspective. This study will assist in understanding how the complex interactions between
AGYW and the environment at different levels influence sexual risk behaviour. The study
findings will critically contribute literature on the dynamics of sexual risk behaviour among
AGYW in South Africa and beyond from a social-ecological perspective. Unlike previous
studies, which focused only on two or three social-ecological levels, this study adopts a broader
approach as it focuses on four levels: the individual, interpersonal, community and structural

levels.

Methodologically, most studies on sexual risk behaviour in AGYW in South Africa have been
quantitative [27-30]. This means there is a need for more qualitative analysis exploring
perspectives on why AGYW engage in sexual risk behaviour. This research will, thus, add

some qualitative literature to the subject under discussion [31].

Research aim
The study explores the perspectives of AGYW and community stakeholders in the study

communities on why AGYW engage in sexual risk behaviour.

Objectives
The objectives of the study are:

a) To understand the factors that AGYW perceive to influence their engagement in
sexual risk behaviour.

b) To understand the factors that AGYW perceive to influence other AGYW’s
engagement in sexual risk behaviour.

¢) To understand the factors that community stakeholders perceive to influence sexual

risk behaviour among AGYW.



Literature review

Introduction
Literature on why AGYW in South Africa and other countries may engage in sexual risk

behaviour indicates that it is imperative not to only focus on the individual AGYW to
understand behaviour. Instead, the focus should be on how AGYW interact with the broader
environment. Before looking at the literature review in detail, the subsequent section focuses

on the theoretical framework underpinning this study.

Theoretical framework
Over the years, several theories and models have been used in research on sexual behaviour.

Some of these are the social learning theory and the reasoned action theory [32,33]. However,
although they explain human behaviour, some have been criticised for only focusing on the
individual's demographic variables and psychological characteristics and perceptions as
determinants of sexual behaviour [33]. In fact, they tend to discount the influence of the broader
environment in determining individual behaviour, yet a considerable amount of literature

consistently shows that the broader environment also influences human behaviour [33,34].

Consequently, there has been a shift towards adopting a comprehensive multiple-level
approach to understanding the determinants of human behaviour [34]. Therefore, this study is
grounded in the social-ecological model, which is a systems theory-based model. The social-
ecological model does not treat individuals in isolation but as embedded and nested in broader
systems or the environment [33,34]. Furthermore, the model notes that the bidirectional
dynamic interactions between the individual and the environment occur across time and space.
Thus, human behaviour is influenced by and influences the environment[34,35]. However, this
study is interested in establishing the reasons at both the individual and multiple environmental
levels that influence sexual risk behaviour in AGYW. Modifications have been made to the
social-ecological model depending on the study one is undertaking [33]. Some researchers
adopt a model with five levels, others with four levels and others with three. For this study a
model with four levels was selected because they best suited the secondary data available and
provided the most interesting analysis of the data. The four levels in the model are;
Individual level

The individual level characteristics, including knowledge, perceptions, and skills, help

influence sexual risk behaviour.



Interpersonal level

These include formal and informal personal relationships, including support systems available
to the individual, that is, family, friends, peers and intimate partners as the latter may influence
sexual risk behaviour.

Community level

These include the social grouping in the neighbourhood among people who share the same
interests. The interests include economic activities in an area, such as mining, alcohol and
substance abuse, which influence sexual risk behaviour.

Structural level

These include the structural factors that influence sexual risk behaviour, like social norms that

make AGYW vulnerable, unemployment, and poverty.

Based on the theoretical framework above, this section provides a brief thematic literature
review of the study on why AGYW may engage in sexual risk behaviour and is divided into
the following four themes: the individual level, the interpersonal level, the community level
and the structural level.

Individual level
Knowledge, information and age may influence AGYW to engage in sexual risk behaviour.

Knowledge and information
Comprehensive knowledge and information about specific risk factors, such as unsafe sex,

including in transactional and inter-generational relationships and partnerships and the related
adverse SRH outcomes, are vital in reducing sexual risk behaviour [36]. Comprehensive
knowledge and information are essential because they increase personalised risk perceptionin
AGYW [36-38]. Increased personal risk perception may assist in reducing sexual risk
behaviour and thus promote safe sex [39]. On the other hand, inadequate knowledge and
information about specificrisk factors can lead to low personalised risk perception [36]. Low
personalised risk perception is associated with sexual risk behaviour [36-38]. Furthermore, a
lack of comprehensive knowledge and information can lead to misinformation, resulting in the
person not using approved services and taking protective measures to enhance safety. In a study
on PrEP use in South Africa, [40] noted that when a lack of information is combined with
misinformation, the targeted population usually resists adopting approved interventions meant

to enhance safe sex, resulting in engaging in sexual risk behaviour.



Age
Since AGYW are disproportionately affected by HIV, age arguably determines sexual risk

behaviour [41-44]. Adolescence marks a crucial transitional stage of development [45-47].
The period encompasses the biological transitions of puberty and sexual exploration. It is also
associated with the need for independence and preoccupation with the self or identity formation
and normative experimentation [46,48]. Normative experimentation is commonly associated
with sexual risk behaviour because of curiosity and insufficient experience in negotiating for
safe sex, particularly with older intimate partners [13,49,50]. Additionally, normative
experimentation may increase sexual risk behaviour as some AGYW may engage in sexual
activity while under the influence of alcohol or drugs, impairing their judgement regarding safe

sexual practices [51-53].

Inter-personal level
These include formal and informal social networks with family, friends or peers [54] and sexual

partners [55]. Social networks influence the social identity of AGYW not only through the
provision of resources, for example, emotional, financial, and material support and information
but also by determining AGYW's access to new circles or contacts and the roles they will
assume [54]. Male sexual partners play a critical role in influencing the sexual health risks
faced by AGYW [55]. Engaging in unprotected sex, multiple concurrent partnerships, and age-
disparate relationships with these men increases AGYW's vulnerability to sexually transmitted
infections, including HIV [55].

Family
The family plays a crucial role, especially concerning sex education and socialisation [56]. By

sharing explicit and implicit messages and being role models, parents, guardians, or older
siblings provide an essential foundation for psychosocial development, which helps in shaping
and enhancing sexual literacy, roles, meanings, ideas, beliefs, values, collective cultural

symbols and sexual codes of conduct for AGYW which shapes sexual behaviour [27,57].

Existing research consistently shows that AGYW from integrated, well-connected, and
supportive families with open communication on sexual topics are more inclined to participate
in safe sexual practices in contrast to those without such family dynamics [57,58]. On the other
hand, AGYW from unstable and disintegrated families with limited sexual communication and
poor parental supervision are prone to engaging in sexual risk behaviour [56]. In South Africa,

there are many barriers to adolescent-parent sexual communication, including restrictive socio-
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cultural precepts and parents’ fear of encouraging their daughters to be promiscuous, leaving

the AGYW exposed to sexual risk behaviour [58].

Peers
Peers may influence sexual behaviour negatively through peer pressure [55]. The desire to

belong to a particular clique, seek peer approval, achieve and maintain trending modern
lifestyles, financial freedom, luxury, glamour, and prestige may result in sexual risk behaviour
[59-61]. AGYW may enter into transactional sexual relationships with multiple male partners
to achieve and maintain a particular lifestyle [59,61,62]. One of the dangers of transactional
sexual relationships is the reluctance of men to have protected sex, increasing the chances of

experiencing adverse sexual and reproductive health outcomes [63-66].

Community-level
Sexual risk behaviour can be influenced by the community or neighbourhood in which AGYW

live. A particular community's social and economic activities can influence sexual risk
behaviour [30,67,68]. AGYW living in a disadvantaged neighbourhood with social
disorganisation along with high sexual and substance abuse activities are more prone to
engaging in sexual risk behaviour [30,67,68]. In the same vein, economic activities such as
mining are linked to sexual risk behaviours including unsafe sex, sexual violence, sexual
exploitation and substance abuse [69-71]. Several studies show a higher prevalence of HIV
and other adverse SRH outcomes in mining communities. Economic activities and industries
can impact communities through the movement of people. In this example the influx of
predominantly male miners increases demand for sex work, which heightens the exposure of
AGYW to sexual risk behaviours and sexually transmitted infections, including HIV [72-74].
The AGYW in these communities, especially those from disadvantaged backgrounds, may
engage in sex with men to survive [72]. In the same manner, those who want glamour and to
maintain a particular lifestyle sponsored by men are prone to engaging in sexual risk behaviour
[67].

Structural-level
These include structural factors influencing sexual risk activities. The factors discussed in this

section which emerged from data include poverty and gender norms.

Poverty
Poverty significantly heightens the likelihood of HIV transmission [75-77]. Individuals living

in poverty are prone to engaging in sexual risk behaviours. The behaviours include multiple



sexual partners, transactional and intergenerational sexual relationships, let alone staying in

sexual relationships with violent intimate partners [76—78].

AGYW from poor economic backgrounds often drop out of school because of a lack of
resources, which limits their competitiveness in the job market [28,79]. Again, they are often
expected to fend for themselves and their families from a young age [28]. Lack of academic
education reduces the chances of AGYW getting better-paying jobs [80]. In order to survive,
some AGYW end up depending financially on men. Relying economically on men increases
vulnerability and risk of sexual abuse and exploitation as AGYW find more difficult to
negotiate safe sex [62,64,81]. In addition, economic dependence on men restrains AGYW’s

ability to leave relationships that expose them to the risk of adverse SRH outcomes [62,81,82].

Gender norms and power structures
Gender norms are the "deeply entrenched and widely held beliefs about gender roles, power

relations, standards or expectations that govern human behaviours and practices in a particular
social context and at a particular time" [83]. “They sustain a hierarchy of power and privilege
that typically favours what is considered male or masculine over that which is female or
feminine, reinforcing a systemic inequality that undermines the rights of women and girls and
restricts the opportunity for women™ [83]. Literature shows that gender norms influence

AGYW to engage in sexual risk behaviour significantly in several ways.

First, attempts to practice safe sex by AGYW are often met with negative reactions from society
and intimate partners. Ordinarily, due to gendered power dynamics, men dominantly wield
more power in sexual decision-making [84,85]. As a result, AGYW often find it difficult to
negotiate safe sex, such as using condoms or PrEP [86,87]. More importantly, within some
South African social and cultural value systems, AGYW, due to their young age, are expected
to be sexually chaste, pure virgins ignorant of sexual matters [31]. Such systems can lead to a
lack of comprehensive sexual education, leaving AGYW ill-equipped to make informed
decisions about their sexual health [31]. This ignorance, coupled with pressure to conform to
these expectations, can drive AGYW to engage in risky sexual behavior secretly and without
proper protection, increasing their vulnerability to sexually transmitted infections and

unintended pregnancies [31]. [31,84]



Additionally, research conducted in South Africa and Zimbabwe on PrEP confirmed that the
use of PrEP by AGYW is associated with stigma from their sexual partners [86-89]. Although
PrEP is effective in HIV prevention, its use is often associated with living with HIV,
promiscuity, and sex work [84]. Such labels carry consequential social harm in AGYW and the
fear of abandonment by their sexual partner(s) [86,87]. Sometimes AGYW experience physical
violence and rape from their intimate partner if they insist on safe sex [87]. To fulfil the good
girl image and purity notions, to please and retain their partners, AGYW may engage in sexual
risk behaviours [88,89].

Secondly, keeping girls in school is intricately linked with gender norms. Gender norms
discriminate against girls regarding schooling and educational opportunities froma young age
[90]. Studies globally show that keeping girls in school decreases their susceptibility to HIV
and other adverse SRH outcomes [91-93]. Going to school helps to delay sexual debut among
girlsthrough school-based sexual health interventions, and this allows girls to mature and adopt
safer sexual practices [92-94]. Equally, girls in school have a smaller sexual network coupled
with time constraints to venture into sexual activities than those who dropped out [95].
Similarly, being in school reduces the chances of child marriages and other SRH outcomes
among AGYW [91,96].

A study examining the connection between school attendance and HIV transmission showed
that dropping out of school heightened the vulnerability of adolescent girls to HIV infection as
they become more prone to engaging in sexual activities at a younger age [95]. Another study
established that keeping a child in school for an extra year reduces chances of getting HIV by
7 per cent due to delayed sexual debut [97]. Many studies also show that keeping girls in school
reduces teenage pregnancies [96,98,99]. A spike in adolescent pregnancies observed during the
COVID-19 lockdown when students were not going to school supports that keeping girls in

school reduces teenage pregnancy [100-104].

Education is an essential structural intervention in determining sexual behaviour [105]. It
enhances behaviour change by shaping socio-cognitive aspects through providing knowledge
and information, shaping AGYW's perceptions, beliefs, and attitudes [105,106]. For example,
education equips AGYW with information regarding STItransmission including HIV, methods
of pregnancy prevention and where to access SRH services. It enhances the ability of AGYW

to comprehend promotional messages meant to enhance safe sexual behaviour [105-107]. In
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other words, their health skills are enhanced [108]. AGYW without education may lack
information to enhance behaviour change, have fewer health skills, and are likelier to engage

in sexual risk behaviour compared to their educated counterparts [105].

Similarly, previous studies established that AGYW who are less educated have little to no
perceived and actual power to enhance safe sex than those with higher education [105]. Highly
educated women may be more assertive, have higher autonomy in sexual relationships, and can
negotiate safe sex as well as visit healthcare facilitiesto get SRH services, compared to those
with little to no education [105]. AGYW with no or little education are less assertive, have low
autonomy, and are prone to engage in sexual risk behaviour [96,105].

Research Methodology
Study design
The study design and research methods summarised in this section were extracted from the

HERStory2 study. In 2020 and 2021, with funding from the Global Fund, the South African
Medical Research Council and stakeholders evaluated a combination HIV
prevention intervention programme in six South African districts [109]. The evaluation is
known as the HERStory?2 study. The evaluation employed both gquantitative and qualitative
study designs. It assessed whether the combination HIV prevention intervention
programme was being carried out as planned and whether the implementers were on track to
meet the programme objectives [109]. It also investigated the contextual elements influencing
the intervention implementation and AGYW recipients' and stakeholders' knowledge,
perceptions and acceptability of the interventions [109].

This sub-study is based on the HERStory2 qualitative component. The qualitative evaluation
component used in-depth interviews (IDIs) conducted remotely with AGYW and community
stakeholders in the communities under study. The data analysed in this sub-study was already
transcribed and focused on sexual risk behaviouramong AGYW. Qualitative researchand IDIs
help to explore the perspectives of AGYW and community stakeholders in the study

communities about the dynamics of potential sexual risk behaviour.

Study Population and Setting
The research population comprised AGYW aged between 15 and 24 years who participated in

the qualitative component of the HERStory2 study. AGYW were not sampled based on their

reporting of engaging in sexual behaviours, including risk behaviours. Most of the AGYW who

10



participated in the study shared perspectives and perceptions on why other AGYW engage in
sexual risk behaviours rather than discussing their own experiences. We do assume though that
some of them would have been sexually active and would have been reflecting on their own
behaviours. The study sample also included community stakeholders such as health workers,
social workers, community leaders, intervention facilitators and other community stakeholders
in the study communities who shared their perspectives on why AGYW engage in sexual risk
behaviours. The HERStory2 study was conducted in 12 districts in provinces across South
Africa [109].

The data for this sub-study was collected from participants drawn from 6 districts in 6
provinces, namely, Klipfontein, Cape Town (Western Cape), King Cetshwayo (KwaZulu-
Natal), Ehlanzeni (Mpumalanga), Bojanala (North West), Nelson Mandela Bay (Eastern Cape),
and Thabo Mofutsanyana/Dihlabeng (Free State). These districts and provinces are known for

high HIV and STI incidences, adolescent pregnancies and gender-based violence [109].

Sampling

Purposive sampling was employed in selecting participants from the selected study sites in the
main study. Participants were randomly picked from four schools and four community settings
within the six districts. The district research sites are as follows: Nelson Mandela Bay (Eastern
Cape Province), Klipfontein (Western Cape Province), Thabo Mofutsanyana (Free State
Province), King Cetshwayo (KwaZulu-Natal Province), Ehlanzeni (Mpumalanga Province)
and Bojana (North West Province) [110].

Inclusion criteria
e AGYW who were direct recipients of the HERStory 2 intervention.

e AGYW who took partin the HERStory2 study and shared insights into the reasons why
they or other AGYW engage in sexual risk behaviour.
e Community stakeholders who participated in the HERStory2 study and spoke about

why AGYW may engage in sexual risk behaviour.

Exclusion criteria
e AGYW who did not participate in the intervention.

e AGYW who participated inthe HERStory2 study and did not discuss why they or other
AGYW may engage in sexual risk behaviour.

11



e Community stakeholders who participated in the HERStory2 study but did not speak

about sexual risk behaviour.

It is crucial to highlight that only the data from participants who discussed the reasons behind

AGYW engaging in sexual risk behaviour were included in this study.

Data collection
For the HERStory2 study, a trained team of female researchers fluent in the site languages

collected the data [109]. This sub-study analysed twenty-seven in-depth interviews (IDIs)
conducted via telephone with participants. They comprised seven AGYW core intervention
recipients, two AGYW biomedical intervention recipients, four healthcare workers, six
intervention facilitators, four social workers, two community leaders and two male peers and
partners. One advantage of IDIs is that they use open-ended questions. These are appropriate
in exploring participants’ perspectives on why AGYW engage in sexual risk behaviour. Sexual
behaviour is a complex and difficult-to-understand phenomenon [110]. IDIs help contextualise
and interpret such complex phenomena using probes and follow-up questions[111]. This
provides detailed and thick descriptions of the beliefs, views, opinions, and experiences of the
AGYW, which helps to understand why they engage in sexual risk behaviour [112]. Remote
or telephone IDIs provide a greater sense of anonymity especially if participants do not have
to meet the researcher face-to-face [113]. The absence of physical presence can reduce the
perceived pressure or judgment, allowing participants to speak more freely and honestly about
their experiences. Furthermore, remote IDIs were appropriate since the primary study was
conducted during COVID-19, when gatherings were prohibited, allowing the research to

proceed. The interviews were recorded in audio format with the participants' consent.

Data safety and management
The data collected from the twenty-seven anonymised participants was received from the

Principal Investigator electronically. The data was stored in 3 hard drives: a laptop, an external
hard drive, and a flash drive. Backups were done on One Drive and Google Drive, and a strong

password was created to protect all of them. There is no intention to make any hard copies.
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Each participant was given an identification number instead of actual names. All the raw data
will be wholly disposed of from all storage sites and devices one year after submitting the

research report and publishing the journal article.

Data analysis
The data will be systematically analysed thematically using Braun & Clarke (2006) six-stage

framework. The analysis will be done manually. The six stages are as follows:
i.  Familiarisation with data

The researcher will actively read the data repeatedly before coding. This is done to look for
meanings and patterns. A list of ideas of interest and relevance to the coding process will be
noted. Theoretical and reflective thoughts will be written down [115]. The raw data will then
be organised for ease of reference [115].

ii.  Generate initial codes
The initial codes are produced manually by systematically organising the data into meaningful
groups [114]. Coding will be theory-driven. Highlighters will be used to show data with similar
patterns and develop as many codes as possible [115].The researcher that the codes
have explicit boundaries to avoid overlaps. He will use thematic networks to understand the
meanings of texts, explore the established themes, and identify underlying patterns [116].
During the coding process the researcher will debrief with the co-supervisor who participated
in the HERStory2 project as a form of peer debriefing. The researcher will have an audit trail
to track the emerging meanings from the data and how they are related [115].

iii.  Search for themes
This phase entails categorising and organising the relevant coded data extracts into themes
[114]. A thematic network is used at this stage [116].

iv.  Review themes
At this stage, the researcher will align the identified themes with the coded excerpts and data
set. Any non-aligned initial codes and themes will be altered accordingly [116]. Themes will
be made coherent by merging and collapsing others for relevance. A thematic map will be
created that provides the true meaning of the whole data set [114]. Any emerging new themes
will be added if needed.

v.  Define and name themes
At this stage, complete themes will be developed by organising and defining those created from

their meaning. The researcher will write a comprehensive analysis, elucidating the narrative
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conveyed by each theme [114]. The stage also involves including the data extracts of each
theme and arranging them into consistent accounts based on their meaning [115]. Thus,
considerations are made about how each theme fits into the study [114]. A debriefing with the
supervisory team will ensure that all the relevant data is analysed and interpreted correctly
[115].
vi.  Produce the report

During this phase, the researcher will compile the report for publication and submissionto the
University of Cape Town in fulfilment of the requirements for the Master of Public Health
thesis. The researcher will go beyond simply reporting the description of the summarised codes
and themes identified in the transcriptions. He will interpret the significance of the data by
theorising the essence of the identified patterns and their broader meanings to literature [114].

The researcher will draw conclusions from the data.

Methodological considerations
This section focuses on rigour at the data analysis stage but excludes the data collection stage

since this study relies on secondary data.

Rigour
Rigour is critical in qualitative research. It refersto the "degree to which research methods are

scrupulously and meticulously carried out to recognise important influences occurring in the
process of conducting the research™ [117]. Rigour ensures that research findings are credible,
transferable, confirmable, and dependable, enhancing the integrity and trustworthiness of the
research process [117-119]. To ensure rigour during data analysis in this study, the researcher

will adopt the following methods:

Credibility
Credibility refers to the confidence one can put in the truth or accuracy of the research findings

[120]. It determines whether research findings are believable and whether the data is correctly
interpreted [121]. This study will ensure credibility through prolonged engagements and
repeated analysis of the transcripts to correctly interpret the perspectives of AGYW and
community stakeholders on why AGYW may engage in sexual risk behaviour. Some of the
responses will be quoted verbatim. The researcher will also review the transcripts, checking

for similarities across all participants. Finally, the researcher will discuss any issues with the
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supervisors for clarity, given that the co-supervisor is the Principal Investigator of the

HERStory2 qualitative component of the study.

Dependability
This refers to the stability of the research findings over time [120]. Data in this study will be

analysed systematically, and themes will be established based on Braun & Clarke’s (2006) Six-
stage framework: data familiarisation, generation of initial codes, search for themes, review of
themes, definition of themes and production of the analysis report. Audits will also be carried
out with the supervisory team.

Transferability
This is the generalisation of the research findings to other settings or contexts [115,120]. Much

time will be spent studying the literature under discussion. Every aspect of the data analysis
will be documented, and themes created [120]. The social-ecological model will guide the

study and make it transferable to similar settings.

Conformability
This refersto the objectivity of the research, that is, the reliability of the information collected

[119,120]. It can also be enhanced by applying the social-ecological model [122]. Reflexive
notes will be made for introspections. [120,122]. A lookout will be made for pre-suppositions,

beliefs, and biases so as not to interfere with the findings and the final report.

Reflexivity
Reflexivity is "a set of continuous, collaborative, and multifaceted practices through which

researchers self-consciously critique, appraise, and evaluate how their subjectivity and context
influence the research processes” [123]. The researcher is a middle-aged Zimbabwean man
who recently moved to pursue his studies in South Africa. He heard stories about South African
adolescent girls and young women getting pregnant so that they would benefit from the child
grant given by the government. He also heard that AGYW wanted to party and drink alcohol.
The researcher will keep these presumptions in check throughout this study so they do not

interfere with the process, especially the final report.

Regarding participating in the main study, the researcher was not involved in the data collection
process of the HERStory2 study and had no direct contact with the participants. The non-

involvement of the researcher in the data collection process might prevent the researcher from
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fully understanding the relevant research context to understand the findings. However, the
researcher has access to study documents detailing the study. Again, he has access to the data
transcriptions, which he can engage with to make sense of the findings. Furthermore, as
mentioned above, the researcher’s co-supervisor is the Principal Investigator of the HERStory?2
qualitative study component, which informs this sub-study. She will help clarify some of the
issues which might be unclear to the researcher.

The researcher envisions instances when he might get lost in the data. However, with continued
engagement with the data, including some thick, well-detailed transcripts, the researcher will
be able to make sense of the data. When he fails to do so, he will request clarity from the co-
supervisor who participated inthe primary research. The researcher also predicts that analysing
data after not being part of the data collection team can be tedious. However, the researcher
will use the opportunity to sharpen his research and imaginative skills during data analysis to

develop relevant themes.

Ethical considerations
The HESRStory?2 study received ethical approval from the South Africa Medical Research

Council (SAMRC) Research Ethics Committee under reference number EC036-9/2020. In
addition, the Faculty of Health Sciences Human Research Ethics Committee (HREC), at the
University of Cape Town, formally registered the HERStory2 study under HREC REF
302/2023 and accepted the SAMRC HREC approval as the committee of note.
i.  Informed consent procedures

Before enrolment, each eligible participant was informed in detail about the study using the
most preferred language. Adolescents who were less than 18 years of age had to consent
together with their parents or guardians. Participants who were 18 years and above gave
consent on their own. The participants and their parents or guardians signed written consent
forms.

ii.  Voluntary participation
Participation in the study was voluntary.

iii.  Confidentiality and anonymity
Unique identification numbers and not real names were used in identifying participants.

This ensured confidentiality and anonymity.
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Risk

Overall, participation in the study provided minimal risk. The narration of participating in
sexual risk behaviour has the propensity to cause emotional and psychological harm to the
participants since such behaviour is linked to adverse sexual and reproductive health outcomes.
All standard ethical procedures were undertaken to minimise risk of psychological harm

including referral to relevant support services and reporting if required.

Benefits
Participation in the HERStory 2 gave the AGYW a chance to self-introspect about sexual risk

behaviour. Their participation also generated valuable empirical evidence in understanding the
reason for their engagement in sexual risk behaviour. The evidence will assist in the
development of intervention strategies to address the issues that may cause sexual risk
behaviour in the AGYW.

Study budget
An amount of R500 was set aside for making bound hard copies of the thesis, which will be

submitted to the Faculty of Health Sciences library at the University of Cape Town.

Period of the study and timeframe
The proposed study timeline is summarised in the chart below.

F
August September October November20 | December20 January ebruary
2024 2024
2023 2023 2023
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Dissemination of results

Upon completion, the full version of this mini-thesis will be submitted in partial fulfilment
for the Master of Public Health (Social and Behavioural Sciences track) degree offered at the
University of Cape Town, South Africa. The results will also be shared with the HERStory2
study team at the South African Medical Research Council. A journal article will be

submitted to a peer-reviewed journal for publication.
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Abstract

Obijective

The study aims to understand why South African adolescent girls and young women (AGYW)
engage in sexual risk behaviours, such as unsafe sex and transactional and inter-generational
sexual relationships. These behaviours lead to adverse sexual and reproductive health (SRH)
outcomes, including HIV, STIs, unplanned pregnancies, and forced sex. By exploring the
perspectives of AGYW and community stakeholders, the study seeks to enhance future
interventions aimed at reducing the risk of STIs, including HIV, and unintended pregnancies
among AGYW.

Methods

The study is based on the qualitative component of the HERStory2 study, a mixed-methods
evaluation of an SRH intervention for AGYW in six South African districts. Data from in-
depth interviews with twenty-seven participants were thematically analysed using the social-
ecological model as a theoretical framework.

Results

The findings showed that the reasons for AGYW’s engagement in sexual risk behaviour are
nested within individual, interpersonal, community, and structural levels. At the individual
level, participants reported that AGYW may engage in sexual risk behaviours due to their age,
low perception of risk, problematic alcohol consumption, and the need for high grades at
school. At the interpersonal level, social media-induced peer pressure was cited as a reason for
AGYW's engagement in sexual risk behaviours. Community-level factors included lack of
safety and economic activities such as mining. At the structural level, poverty, negative
attitudes from public healthcare providers at clinics, and social and gender norms were
perceived to influence AGYW’s sexual risk behavior.

Conclusion

The results suggest that AGYW’s sexual risk behaviour is influenced by many complex factors
beyond the individual. The results call for targeted holistic interventions to reduce sexual risk

behaviour and improve the SRH outcomes for AGYW in this high HIV burden context.

Keywords
HIV, adolescent girls, young women, sexual risk behaviour, adverse SRH outcomes, South

Africa.
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Introduction
AGYW aged between 15 and 24 years in sub-Saharan Africa (SSA), including South Africa,

engage in sexual risk behaviour [1]. Sexual risk behaviour refers to unprotected sexual
intercourse with non-use, incorrect use, or inconsistent use of, condoms, pre-exposure
prophylaxis (PrEP) and contraceptives [2,3]. This behaviour can be related to transactional,
inter-generational and multiple concurrent relationships [2-4]. It also includes early sexual
debut, having sex after drug or alcohol use, as well as non-consensual sexual intercourse [4—
7].

Sexual risk behaviour results in adverse sexual reproductive health outcomes including HIV
and other sexually transmitted diseases (STIs) such as gonorrhoea, syphilis and chlamydia, and
unwanted pregnancies and unsafe abortions [8-10]. Although HIV is generally declining
globally, statistics show that about 4000 AGYW are infected with HIV weekly, and about
200,000 new infections are recorded every year [11,12]. In South Africa, HIV
disproportionately affects AGYW aged 15-24 years [1]. Approximately 150 AGYW are
infected by the virus every week [11]. This is supported by high rates of STIs in this sub-
population [13,14]. There are also many cases of unplanned pregnancies among AGYW [15-
17].

STI rates are generally high in South Africa, with more than 1.5 million new cases of
gonorrhoea and chlamydia recorded in 2017 [18]. In South Africa, 650,000 adolescent
pregnancies were recorded during the period 2017 — 2021, and some resulted in unsafe
abortions [19]. Although the actual number of AGYW’s illegal abortions is not known,
evidence shows a significant prevalence of illegal abortions in South Africa [20-22].

This study explores the perspectives of AGYW and community stakeholders who participated
in the HERStory?2 study regarding their understandings and beliefs about why AGYW may
engage in sexual risk behaviour. Community stakeholders include health workers, community

leaders, intervention facilitators, social workers, male peers and partners.

In this study, the phrase sexual risk behaviour is used instead of risky sexual behaviour.
Although some literature uses the phrase 'risky sexual behaviour,' critics have argued that it
carries connotations of blame, stigma, and marginalisation toward specific individuals for their
behaviour. Using the word ‘risky’ overlooks complex social dynamics by associating specific

groups with risky behaviour [23]. Thus, it excludes understanding the diverse contexts of the
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underlying social, economic, and structural factors that influence vulnerabilities and affect
agency, resulting in such behaviour [23]. This study shifts from a discourse that blames and
categorises AGYW as 'risky' to a more nuanced understanding of individual and broader
contextual perspectives of why AGYW engage in sexual behaviour associated with risk.

The social-ecological model is used to investigate why AGYW may engage in sexual risk
behaviour. The model uses a comprehensive multiple-level approach to understand the
determinants of human behaviour [24,25]. It emphasises that broader systems or the
environment influence human behaviour rather than understanding it in isolation [24,25]. This
study therefore uses the four levels of the social-ecological model, namely individual,
interpersonal, community or context specific and structural level factors to explore the research

question.

By adopting a comprehensive perspective aimed at understanding the perceptions of the
participants regarding the reasons influencing AGYW’s sexual risk behaviours, this study
offers valuable insights about understanding the multifaceted factors at play. These insights,
drawn from the experiences of AGYW, their viewpoints on other AGYW and the viewpoints
of community stakeholders, could be pivotal for enhancing forthcoming interventions intended
to lower the risk of STIs including HIV and unintended pregnancies for AGYW. This may

ultimately enhance SRH outcomes within this specific sub-population.

Methods
This study is a secondary analysis of qualitative data from HERStory2, a larger parent study

that evaluated a combination SRH intervention in six South African districts. Funded by the
Global Fund, HERStory2 aimed to qualitatively examine the contextual factors influencing
implementation and assess the perceptions and acceptability of the intervention among AGYW,
beneficiaries, and other stakeholders. The study was conducted by the South African Medical
Research Council (SAMRC) and other stakeholders [26].

The HERStory2 study did not solely focus on examining AGYW sexual risk behaviour.
However, during the analysis of the data, one theme that emerged that warranted exploration
was understanding perspectives of why AGYW in the study communities engage in sexual risk
behaviours [26]. The results presented in this paper presents an analysis of a sub-set of the data
that focused on this issue.
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Study setting
Data for the HERStory?2 study was collected from six out of the twelve districts where the

intervention was rolled out across six provinces of the Republic of South Africa: Klipfontein
in the Western Cape, King Cetshwayo in KwaZulu-Natal, Ehlanzeni in Mpumalanga, Bojanala
in the North West, Nelson Mandela Bay in the Eastern Cape, and Thabo
Mofutsanyana/Dihlabeng in the Free State. The intervention targeted these districts and
provinces due to their high incidence of HIV, other STls, adolescent pregnancy and gender-

based violence [26].

Data collection

A team of trained female qualitative researchers fluent in the site languages collected data
through individual in-depth interviews (IDIs) conducted over the phone. The discussions
within the interviews were broad and included issues relatingto AGYW lives, behaviour, and
SRH more generally. While the research question being addressed in the paper were not
necessarily explicitly focused on, issues of AGYW sexual behaviour and risk emerged in
discussions, warranting the analysis included in this paper. The interviews were carried out in
the participants' preferred language, audio recorded, transcribed and then translated into
English [26].

Sampling

The analysis presented in this paper derives from interviews with a subset of twenty-seven
AGYW and community stakeholder participants. This sample was purposively selected after
assessing which interview transcripts included discussion relating to views on the reasons why
AGYW participate in sexual risk behaviours and the adverse SRH outcomes they experience.
The final sample included in thisanalysis comprised nine AGYW and community stakeholders
who included, four health care workers, six intervention facilitators, four social workers,

community leaders and two male peers and partners.

Data analysis

The data underwent systematic and thematic analysis by the researcher, following Braun and
Clarke’s (2006) six-stage framework. The first step, data familiarisation, was achieved by the
researcher through repeated reading of the transcripts, leading to the second step of generating
initial codes [27]. The researcher generated these codes by reading the transcripts line by line,

comparing and identifying patterns, correlations, and repeated words, among other things. Step
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three involved exploring themes by grouping the generated codes into sub-themes aligned with
the theoretical model, research aim, and objectives [27]. The themes underwent review and
adjustments were made in consideration of the entire dataset during step four, which involved
reading the data that aligned with and supported each theme. During step five, the themes were
defined and named. Step six involved a detailed analysis of each theme. The themes were
summarised and interpreted in line with the study's aim and objectives, guided by the
theoretical model. These findings were shared and discussed with the supervising team to

enhance the consensual finalisation of the report.

Rigour was upheld during data analysis to ensure ‘credibility, transferability, conformability,
and dependability’ [28-30]. The study's credibility was enhanced by prolonged engagement
and analysis of the transcripts to make sense of the narratives given by AGYW and community
stakeholders, quoting participants' words in the transcripts, and discussing the results with the
supervisory team. In addition to the social-ecological model, the researcher used the Braun &
Clarke (2006) thematic analysis framework to guide the data analysis to ensure transferability.
Dependability was enhanced using Braun & Clarke's 2006 thematic analysis framework.
Feedback from the co-supervisor, who was the Principal Investigator on the qualitative
component of the HERStory2 study, further enriched the interpretation. Using the social-
ecological model enhanced study conformity. The researcher kept reflexive notes containing

his introspections to look for pre-suppositions, beliefs, and biases.

Ethical considerations

The HESRStory?2 study received ethical approval from the South Africa Medical Research
Council (SAMRC) Research Ethics Committee under reference number EC036-9/2020. In
addition, the Faculty of Health Sciences Human Research Ethics Committee (HREC), at the
University of Cape Town, formally registered the HERStory2 study under HREC REF
302/2023 and accepted the SAMRC HREC approval as the committee of note. The reference
number is HREC REF 302/2023. This study was formally approved by the University of Cape
Town, Faculty of Health Sciences HREC and the reference number is HREC REF 772/2023.
The original research process considered and upheld all the fundamental principles of research
ethics. Since the research included minors, both parents and guardians of the minors and the
minors who participated in this research provided informed consent during data collection.

Other participants, namely community stakeholders and other AGYW who were not minors,
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also provided informed consent. Each participant received ZAR 100.00 (US$ 7.00)

reimbursement in the form of an electronic cash voucher.

Results
This section, by and large, presents findings relating to the reasons AGYW and other

stakeholders believe influence AGYW’s engagement in sexual risk behaviour. Thus, the
findings reflect both the perspectives of AGYW on their own behaviour and, due to the framing
of questions and the nature of the research, their perspectives and perceptions of the
motivations for other AGYW. The perspectives about the behaviour of 'others' were dominant
in the transcripts and included here, along with the perspectives of community stakeholders.
This means that the results reflect the perceptions of others about motivation and decision-
making much more than an analysis of AGYW’s lived experience. The fact that AGYW spoke
more about the behaviour of 'others' rather than their own may be due to greater comfort in
speaking about others and blaming them in the process. However, this could still reflect their
own experiences. These results are presented under themes organise and in line with the levels

of the social-ecological model: individual, interpersonal, community/contextual, and structural.

Individual level

The individual-level factors that respondents believed influence AGYW’s engagement in
sexual risk behaviour explored here include age, low-risk perception, alcohol consumption and
the need for higher grades at school.

a) Age

Age, particularly adolescence, was noted as the reason AGYW may engage in sexual risk
behaviour. Observations by older AGYW show that early adolescence is critical since it is a
transitional stage of development associated with romantic feelings and that early maturity may

cause AGYW to have romantic relationships at a younger age.

In my community, we have a situationand cannot act as if it is not there. The situation |
am talking about the stage of adolescence, which leads to having boyfriends at a younger

age [likely to result in unsafe sex] (AGYW 20-24 years, Kwazulu-Natal).

b) Low-risk perception
Some AGYW reported that other AGYW had low-risk perceptions regarding HIV and were

complacent as far as practising safe sex is concerned.
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Since it was said that HIV is not a death sentence, people [AGYW] do not care. They
get intoa romantic relationship and flow with the flow and do nothing [to be safe]. You
rarely find that in a particular relationship, girls take HIV seriously (AGYW 20-24
years, Free State).

They noted that AGYW are less concerned about engaging in sexual risk behaviour specifically
because there is treatment for HIV. Therefore, some may AGYW recklessly engage in sexual

risk behaviour.

HIV is a disease that is no longer feared, and people are no longer scared of it [to
practice safe sex] because there’s medication wherever you go. Because of this, some
adolescent girls change men like they are changing socks [dating men concurrently].
They change them and sleep with them without protection or knowing their statuses
(AGYW 15-19 years, KwaZulu-Natal).

The known availability of HIV treatment, commonly known as antiretroviral treatment (ART),
was perceived to influence some AGYW to recklessly engage in sexual risk behaviour because

they would get treatment any time, should they need it.

Community stakeholders supported this notion of low-risk perception among AGYW. They
blamed AGYW for not taking life seriously nor considering the consequences of their unsafe

sexual contact, which may result in adverse SRH outcomes.

Our young women have the idea that life is fun and has no consequences. They have
this thing in them: life is all about playing [sleeping] around. It [life] is very serious!
When you do things, there are always consequences... That nothing can happen to me,
I will not get raped, and | will not fall pregnant or sick [with STIs is not correct]

(Intervention Facilitator, North West).

¢) Problematic alcohol consumption

AGYW felt that problematic alcohol consumption contributed to unsafe sex. One AGYW noted

that other AGYW who engage in sexual activities while drunk may engage in unsafe sex with

men and may not remember how it happened due to excessive alcohol intake.
Girls from my community are not behaving well. A lot of them are drinking, and they
are drunkards and are all over the place. Sometimes, when they get drunk, they end up
going with a boy they don't know to his house. The risks are that they will engage in
sexual intercourse unexpectedly and most likely without knowing how it happened,
resulting in unprotected sex (AGYW 20-24, Kwazulu-Natal).
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One of the community stakeholders, an intervention facilitator, endorsed the connection
between alcohol consumption and engaging in sexual risk behaviour. The stakeholder noted
that some AGYW may, at times, engage in sex with men who buy them the alcohol in the form
of exchange or out of obligation.

We hear they sleep with other men because they have given them alcohol, so now they
are obliged to sleep with them (Intervention Facilitator, Kwazulu-Natal).

Drinking alcohol bought by men result in AGYW reciprocating through having sex with men

which reduces their agency to negotiate safe sex.

Interpersonal level

The results of this study highlight that AGYW may engage in sexual risk behaviour for various
reasons that relate to their interpersonal relationships. These include the impact of social media
and peer pressure.

a) Social media and peer pressure

One AGYW strongly felt that social media driven by peer pressure influences whether other
AGYW may engage in sexual risk behaviour. She noted that AGYW who are sexually active
may influence each other via social media to try out different sex positions they see in

pornography.

Social media is the most influential thing. The sexually active girls want to try
everything they see other people doing on social media and in pornography [without
protection]. They [AGYW] want to try different sex styles they see. They say, 'OK,
People, Doggy style is good, let'stry it; Woman on top is nice, let's try it [disregarding
protection]. You know the peer pressure! (AGYW 20-24 years, Free State).

Thus, the desire to identify with peers on social media results in some AGYW engaging in

sexual risk behaviour since they do not use protection as seen in explicit videos.

b) The desire for high grades at school.
One AGYW noted that other AGYW who are attending school might enter into sexual
relationships with teachers in exchange for better grades in their subjects.

At school, some teachers have just come out of university and are young. Other
learners [AGYW] who want high academic marks sleep with them so that they get
good grades (AGYW 15-19, Mpumalanga).
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Community-level

Participants, mainly community stakeholders, noted context-specific factors prevalent in
specific communities that they felt influenced AGYW to engage in sexual risk behaviour. Some
of the factors noted prohibit AGYW from accessing SRH services. Community stakeholders
noted a lack of safety due to gang shootings in specific locations of residence. They also noted
that some economic activities, such as mining, facilitate AGYW’s engagement in sexual risk
behaviour. No data was available to represent AGYW’s perceptions about community-level

factors.

a) Lack of safety
A social worker working in residential areas with gang violence noted that AGYW living in
those areas find it challenging to access SRH services from clinics and other centres because

of safety concerns.

The areas where they [AGYW] live, like Manenberg and Athlone, are very dangerous.
It is difficult for them [AGYW] to walk in their areas because there are gang shootings
[that always happen]. Because of that, they [AGYW] cannot access SRH services at

clinics or our centres (Social Worker, Western Cape).

As a result of gang shootings in certain areas, AGYW in these areas due to safety concerns do

not visit clinics to access SRH services resulting in them engaging in sexual risk behaviour.
b) Mining activities

A social worker working in a mining community revealed that there are high levels of school
dropouts among AGYW living in such communities, a factor often associated with sexual risk
behaviour. The AGYW, she noted, would also possibly go to the mines to engage in sexual

interactions with men who work or visit the mines.

My experience working in these communities tells me that mining communities are
significantly affected by school dropouts caused by the mines. Most learners who drop
out of school go and interact with men working in and visiting the mines, and they sleep

with them without protection, hence the high rate of HIV (Social Worker, Mpumalanga).

Thus, mining communities known for having many school dropouts result in some AGYW
who dropped out of school engaging in sexual risk behaviours with men either working in or

visiting the mines.
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Structural level

AGYW and community stakeholders concur that AGYW may engage in sexual risk behaviour

because of poverty, negative attitudes from public healthcare providers at clinics and social

and gender norms, which may resultin gender inequality and AGYW dropping out of school.
a) Negative attitudes from public healthcare providers at clinics

AGYW confirmed that some AGYW do not want to go to the public health clinic to access

SRH services.

| have never experienced such issues myself. However, | have heard most friends
complaining about it, saying nurses tend to shout at them or talk [to other people] about
the problem they are presenting in confidence. They harshly address and judge them,

telling them they are too young to pursue boys (AGYW 15-19 years, KwaZulu Natal).

They reported that the AGYW who avoided going to public health clinics cited several reasons,
including ill-treatment, being shouted and laughed at, judgemental attitudes and lack of

confidentiality by the nurses.

It is common that healthcare workers at clinics laugh at AGYW and gossip about them
regarding the services they want (AGYW 15-19 years, KwaZulu Natal).

b) Poverty
Some AGYW reported that due to poverty, they depend on transactional sex with men who
may be older, also known as ‘blessers’, for them to buy sanitary pads and other necessities or
access health care. According to one AGYW, this primarily stems from the inability of anyone

in the family to afford meeting their needs.

We depend on a person (men) to give us R100 so that we can buy sanitary pads because,
at home, they cannot afford to supportus. We are poor. Where can we get that money?
We cannot sleep on an empty stomach. So, the only way to survive is to have blessers,
and I will not lieto you, I date blessers to make a living because there is no other better
way to make a living, you see (AGYW 20-24 years, KwaZulu Natal).

Most community stakeholders perceived that poverty is a significant reason AGYW engage in
transactional sex. They reported that AGYW do so out of desperation to get necessities to

survive.

They end up getting blessers not because they want to do that or enjoy it, but because
there is nothing at home. They cannot live like other kids, so they must hustle. They then

see having a blesser as a way out because they will have clothing or whatever they

40



need. They do that even though they don't like doing it. Some don't like it but feel that
is the only way (Social Worker, Cape Town).

Besides engaging in transactional sexual relationships to survive, AGYW and community
stakeholders alike perceive that some AGYW from poor backgrounds may engage in such

relationships to lead the lifestyles they aspire to.

Let's say your friend has a Samsung J7. You want to be like your friend, and then you
say let me date that older man. Because | can see that he has money and has a good
job, I saw it happening, mostly at school, you will find that your friend always has
money to buy such things as phones. Then, you can see that you are suffering. So, you
realise that let me date older men, so that I can buy for myself (AGYW 20-24 years,
KwaZulu Natal).

The desire to fit in with friends influences some AGYW to engage in transactional sexual

relationships with older men.

Some AGYW explained the dynamics of transactional sex, which may result in unsafe sex.
They noted that transactional sexual relationships between AGYW and blessers are associated

with non-consensual sex because the former are not able to negotiate safe sex.

He expects something in return when he [blesser] gives you money. When you don't
give him what he wants, he will forcefully demand it so you can do what he wants. Let's
say he gives you money every month end. You will repay it by sleeping with him even if
you do not want to because you only date him for the money. He will force himself onto
you (AGYW 20-24 years, Mpumalanga).

Based on first-hand and second-hand information, AGYW stated that men who give AGYW
money demand payment in kind through sex. Furthermore, AGYW suggested that blessers do

not entertain AGYW objecting to sex.

¢) Social and gender norms
AGYW noted that social and gender norms may influence sexual risk behaviour in their
romantic relationships with their boyfriends. Asked about who makes decisions about having
sex and engaging in safe sex in romantic sexual relationships with boyfriends of their age,

AGYW noted that due to social norms, men always make such decisions.

From our shared experience as girls, | can say men always lead because, typically, as

women, we are shy when it comes to making decisions regarding sex. Regarding
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condom use, they will say, 'No, this thing hurts me and all the stuff.” They will
manipulate you, and you will agree (AGYW 20-24 years, Free State).

As a result, when in romantic relationships, they may find it difficult to deny them sex,
including unsafe sex. They also perceived that men use that position to manipulate them into

having unsafe sex.

Boys usually make decisions in a relationship, and you do not have a say as a girl.
Everything they say, we are not supposed to oppose it; we must listento them and listen

to what they say [including having unsafe sex (AGYW 15-19 years, North West).

Since men are given the power to make sexual decisions in some societies due to social norms,
some of them choose not to engage in safe sex knowing that AGYW would not question them.

As a result, AGYW in such relationships engage in sexual risk behaviour.

One AGYW who fell pregnant at the age of 15 while living with her grandmother reported that
her grandmother could not share SRH information, including safe sex, with her due to social
norms. She noted that her grandmother avoided talking about SRH because she thought it was

inappropriate at such a young age.

[My grandmother] As a parent, she never talked to me about sex issues...She was just
ashamed to say anything about sex talk with me since | was that young. She thought its
inappropriate (AGYW 20-24 years, Free State).

Some elderly people avoid discussing sexual issues with AGYW because they feel it is not

appropriate due to their young age.

The results are visually summarized diagrammatically, demonstrating how factors at various
levels of the social-ecological model intersectand interact to shape engagement in sexual risk
behavior among AGYW. Individual-level factors, including age, perceptions of risk, alcohol
consumption, and academic motivations, interact with interpersonal dynamics, community

contexts, and broader structural forces to influence sexual risk behavior among AGYW.
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Fig 1: Social-ecological model diagram
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Discussion

This study explored the perspectives of South African adolescent girls and young women
(AGYW) and community stakeholders on why AGYW engage in sexual risk behavior. The
results are dominated by AGYW's views on why their peers, rather than themselves, engage in
these behaviours. Using the social-ecological model, the analysis reveals key themes across
four levels: individual, interpersonal, community, and structural. Individual factors include
adolescence, low-risk perception of HIV, and problematic alcohol consumption. Interpersonal
influences involve social media and peer pressure and the desire for high grades. Community-
level factors highlight safety concerns and the impact of mining activities. Structural factors
encompass negative attitudes from healthcare providers, poverty, and restrictive social and
gender norms. This paper addresses a gap in understanding the multifaceted reasons for
AGYW's sexual risk behaviours, providing a comprehensive framework for developing

targeted interventions.

Age, low-risk perception and problematic alcohol consumption were noted as reasons for
AGYW’s engagement in sexual risk behaviour at the individual level. Perceptions of older
AGYW showed that age, especially the early adolescent stage of development, drives younger
AGYW to engage in sexual risk behaviour. This aligns with previous research indicating that
adolescence is a pivotal developmental stage characterised by the emergence of romantic
feelings, potentially leading AGYW to pursue romantic relationships that can result in unsafe

sexual practices [7,31,32].

AGYW and community stakeholders alike reported that some AGYW engage in sexual risk
behaviour due to low-risk perception emanating from knowing that there is treatment for HIV.
Participants concurred that AGYW exhibited complacency regarding enhancing safe sex since
thereis HIV treatment. Asa result, some AGYW participate in sexual risk behaviour that leads
to adverse SRH outcomes.

Another individual-level reason noted by participants influencing AGYW to engage in sexual
risk behaviour is problematic alcohol consumption. In addition to reducing inhibitions and
increasing sexual risk behaviour, excessive alcohol consumption may cause AGYW to lose
agency, resulting in them being taken advantage of by men as they participate in non-
consensual sex [33-35].
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At the interpersonal level, AGYW suggested that other AGYW may engage in sexual risk
behaviour because of the influence of social media-induced peer pressure. In light of social
media, AGYW noted that other AGYW share explicit content with their peers and encourage
each other to try out different sex positions they see in pornography. International studies have
shown that although social media is essential in promoting safe sex, if not monitored, AGYW
can use it on the contrary [36,37].

Community stakeholders noted context-specific or community-level factors common in
specific communities as facilitators of sexual risk behaviour among AGYW. They concurred
that AGYW who live in unsafe communities with gang violence, including shootings, find it
challenging to access SRH services requisite in enhancing safe sex as they are afraid to be
caught in the crossfire during gang fights. As a result, they end up engaging in sexual risk
behaviour. Other South African studies support that gang violence prohibits AGYW from

accessing SRH services due to safety concerns [38].

Mining, due to its negative externalities to surrounding communities, was cited by community
stakeholders as a context-specific factor enhancing sexual risk behaviouramong AGYW. Other
studies also show that mining activities provide a conducive environment for AGYW to engage

in unsafe sex [39,40].

This study established three structural reasons for AGYW to engage in sexual risk behaviour
viz poverty, negative attitudes of healthcare providers in public health clinics and social and
gender norms. Like in other studies, poverty was highlighted by both AGYW and community
stakeholders to increase the vulnerability of AGYW from poor backgrounds, driving them to
engage in transactional sex with older men for AGYW to survive [41-44]. They noted that
AGYW engage in such relations to buy essential goods and services. These findings align with
other studies [36,45-47].

This study established the dynamics found particularly in age-disparate and transactional
sexual relationships between AGYW and older men, which puts AGYW at risk. Based on
personal experiences and the experiences of others, AGYW who engage in these relationships
reported that they were coerced into sex with older men [38,42,44]. The economic and material
imbalance that exists between AGYW and older men increases AGYW’s vulnerability as it

may stifle AGYW's ability to negotiate for safe sex [48]. Many studies show that older men
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threaten to withdraw the monetary or material ‘favours' if AGYW insist on safe sex or report

sexual abuse stifling their agency [62,64].

AGYW cited negative attitudes by healthcare providers in public health clinics as a reason
preventing them from accessing SRH services essential to enhancing safe sex. The negative
attitudes, scare away AGYW from the clinics. If AGYW avoid going to clinics they are less
likely to receive SRH information, condoms, PrEP and contraceptives increasing their chances
of engaging in sexual risk behaviour. These findings resonate with the findings of other studies,
which noted negative attitudes from healthcare providers, specifically for SRH for AGYW in
public healthcare clinics. Due to the negative attitudes, AGYW avoiding public healthcare

clinics resulting in them engaging in unsafe sex [53-55].

It emerged from the narratives of AGYW that gender and social norms may influence other
AGYW to engage in sexual risk behaviour. According to AGYW, these give more power to
men, evidenced by men making decisions in romantic sexual relationships, including safe sex.
Other studies in South Africa and beyond established similar findings in which men, due to

social and gender norms, make sexual decisions [56-59].

AGYW who fell pregnant cited social norms as a key deterrent to open discussions regarding
sex between parents and AGYW, which contributes to AGYW engaging in unsafe sex due to
ill-informed decisions. In most African countries and other conservative cultures, open
discussions about sex with AGYW are taboo [60—62]. Also, older people avoid talking about
sex with AGYW of school-going age because they believe that it is not necessary since they
do not engage in sex; older people also fear encouraging AGYW to be sexually active at an
early age [63-66].

Study limitations
The study findings should be interpreted while considering its limitations. First, it is essential

to note that although data on sexual risk behaviour was collected, it was not the primary purpose
of the evaluation study and not many questions were directly asked about why AGYW
themselves may engage in sexual risk behaviour. Second, since sexual behaviour discussions
are sensitive, some AGYW may have said that they were speaking about ‘other AGYW?’ rather
than disclosing their behaviour, mainly when talking about sexual risk behaviour due to social

desirability bias. However, it is assumed that some participants who were sexually active were
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reflecting on their own behaviour despite not explicitly stating so. Third, failure to ask direct
questions on sexual behaviour limited in-depth probing, which restricted the exploration of the
concept of sexual risk behaviour, resulting in less detailed information on why AGYW engage
in sexual risk behaviour. Fourth, the study's reliance on a small sub-group of AGYW who were
not sampled based on their sexual behaviour including risk may limit the generalisability of
findings to broader populations or different regions.

Recommendations for interventions

Based on the research findings, several recommendations are proposed to reduce AGYW
engagement in sexual risk behaviour. Firstly, it is crucial to develop and implement
comprehensive sexual education programs tailored to the developmental stages of AGYW.
These programs should cover safe sex practices, the importance of HIV and STI prevention,
and the risks associated with sexual risk behaviour. A well-rounded education will equip

AGYW with the knowledge they need to make informed decisions about their sexual health.

Secondly, initiatives aimed at reducing problematic alcohol consumption among AGYW
should be established, as alcohol use encourages sexual risk behaviour. This could include
educational campaigns, support groups, and partnerships with local communities to provide
alternatives to alcohol consumption. By addressing alcohol use, we can mitigate one of the

factors contributing to risky sexual behaviour.

Additionally, it is essential to create programmes that educate AGYW on the responsible use
of social media. These programmes should highlight the risks of sharing explicit content and
the influence of peer pressure, promoting positive online behaviour to reduce engagement in
sexual risk behaviour. Educating AGYW on navigating social media safely can help prevent

them from being influenced by harmful online content.

Economic support programs for AGYW from poor backgrounds should also be implemented
to reduce the necessity for transactional sex. These programs could include scholarships,
vocational training, and financial literacy programs. Providing economic opportunities can help
AGYW avoid situations where they might feel compelled to engage in sexual risk behaviours

for financial reasons.
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Another key recommendation is to train healthcare providers to foster positive attitudes and
supportive environments in public health clinics. Ensuring that AGYW feel welcome and safe
when accessing sexual and reproductive health (SRH) services will encourage them to seek the
care they need. Healthcare providers should be trained to provide nonjudgmental,

compassionate care that meets the unique needs of AGYW.

Finally, it is important to encourage open communication between parents and AGYW about
sexual health. Providing resources and workshops to help parents engage in these discussions
comfortably and informatively can lead to better-informed AGY Ws who feel supported in their
sexual health decisions. Open dialogue between parents and AGYW can play a significant role

in reducing sexual risk behaviours by creating an environment of trust and understanding.

Recommendations for future research

With most participants in this study sharing their perspectives on why other AGYW engage in
sexual risk behaviour, rather than discussing their own behaviours, it is recommended to
conduct qualitative research that explicitly asks AGYW about their own sexual risk behaviour.
This approach will help explore the nuanced reasons behind AGYW’s sexual risk behaviour
and provide a deeper understanding of their experiences and motivations. Additionally, it is
crucial to investigate the perspectives of male partners to understand their influence on
AGYW’s sexual risk behaviour and identify potential points of intervention. Furthermore,
studying the impact of technology and digital media on AGYW’s sexual behaviour and

exploring how positive digital interventions can be leveraged is essential.

Conclusion
This study offers insights regarding the perceptions of AGYW on the factors influencing

AGYW like themselves to engage in sexual risk behaviour. The perceptions of AGYW were
triangulated with those of key stakeholders. Using the social-ecological model, the research
identifies multifaceted influences at individual, interpersonal, community, and structural
levels. According to respondents, AGYW engage in sexual risk behaviour due to reasons such
as low-risk perception, young age, problematic alcohol consumption, and academicaspirations.
Social media, peer pressure, lack of safety, negative healthcare provider attitudes, poverty, and

social and gender norms contribute to these behaviours at different levels.
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Given the concern over adverse SRH outcomes, comprehensive interventions are proposed. At
the individual level, these involve sexual education, awareness, and skill-building programmes
covering contraception, condom and PrEP use, and consequences of engaging in sexual risk
behaviour including HIV and other STIs. Interpersonal level interventionsinclude peer support,
while community-level strategies encompass sexual education campaigns and collaboration
with local organizations. Policy advocacy for comprehensive SRH education in schools is
recommended at the structural level, along with healthcare provider training and economic
empowerment initiatives for AGYW, for example, vocational training, skills development,
entrepreneurship programmes, and offering education and employment opportunities. The
study emphasizes the importance of understanding and addressing the diverse factors

influencing AGYW's sexual risk behaviour for effective intervention planning.
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Protocol title: HERStory 2 Study: Process evaluation of the combination HIV prevention intervention
for adolescent girls and young women (AGYW), Global Fund grant period 2019 to 2022

Kindly note that the above-mentioned study (with Prof Cathy Mathews as PI) was approved by the
SAMRC HREC in October 2020, and the study was completed and closed in September 2021. For
the duration of the study, the SAMRC HREC served as the HREC of note.

Yours sincerely
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Prof Danie du Toit
Chairperson: SAMRC Human Research Ethics Committee
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Room 45 E-52-E-Floor- Old Main Building
Groote Schuur Hospital
Observatory 7925
Telephone [021] 406 6492
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Website: www.health.uct.ac.za’/home/human-research-ethics

Faculty of Health Sciences \

N

13 June 2023
HREC REF: 302/2023

Dr C Mathews
Public Health

Email: Catherine.mathews@mrc.ac.za

Dear Dr Mathews

PROJECT TITLE: HERSTORY 2 STUDY: PROCESS EVALUATION OF THE COMBINATION HIV
PREVENTION INTERVENTION FOR ADOLESCENT GIRLS AND YOUNG WOMEN (AGYW),
GLOBAL FUND GRANT PERIOD 2019 TO 2022-SUB-STUDY LINKED TO 709/2022 SAMRC HREC
EC0369/2020

Thank you for submitting your study to the Faculty of Health Sciences Human Research Ethics
Committee (HREC).

The HREC formally registers the above-mentioned parent study. We are accepting the MRC HREC
approval and giving this parent study a reference number.

Please be reminded to send all future approvals from the MRC HREC to us.

You are required to send in a progress report for this parent study at the end of June 2024 for our
records.

Please note that the ongoing ethical conduct of the study remains the responsibility of the principal
investigator.
Please quote HREC REF 302/2023 in all your correspondence.

A

Yours sincerely P e Y
y |

PROFESSOR M LOCKMAN
CHAIRPERSON. FACULTY OF HEALTH SCIENCES HUMAN RESEARCH ETHICS COMMITTEE

HREC/ref 302/2023
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Itis a pleasure to inform you that the HREC has formally approved the above-mentioned study,
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nor ask questions of study participants for my own personal information but only to the extent and for the purpose
of performing my assigned duties.

0 agree to notify the study coordinator or principal investigator immediately should I become aware of an actual
breach of confidentiality or a situation, which could result in a breach, whether this be on my part or on the part of
another person.

0 agree to respect all members on the study team and will not divulge any information they share during meetings to
any unauthorized persons (public, family, friends)

Paidashe Chamuka 28/03/2022

Name and surname of student Date (dd/mm/yyyy)
@ W\' > ’ L F & ‘

Signature

Zoe Duby 28/03/2022

Name and surname of
Qualitative Study Component Principal Investigator  Date (dd/mm/yyyy)

Sigrature V2 Y
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Appendix 5: Sexual and Reproductive Healthcare Journal — Instructions for authors

https://www.sciencedirect.com/journal/sexual-and-reproductive-healthcare/publish/quide-for-

authors

Introduction

Aim

Sexual and Reproductive Healthcare is a peer-reviewed, quarterly, multidisciplinary journal of
the Swedish Association of Midwives. It is a global forum for health research and policy topics.
It publishes original research, scientifically based review articles, study protocols and invited
editorials and commentaries related to sexual and reproductive health care. Studies with various
methodologies are welcome.

The journal welcomes original papers in all aspects of sexual and reproductive health including
family planning and counseling, management of pregnancy, labour and birth, breastfeeding,
postnatal care, parenthood, abortion, infertility and IVF, sexually transmitted diseases and HIV
prevention, and issues related to the menopausal and post-menopausal years. Also welcome
would-be topics such as cultural, educational, historical and professional aspects of
reproductive and sexual health.

The journal audience would include researchers, social scientists, health care providers as well

as policy and decision makers in sexual and reproductive health.

Types of Papers
Abstracts: A structured abstract is required for all original research articles. The structured
abstract, limited to 250 words, should contain all and only the following major

headings: Objective; Methods; Results and Conclusion.

Original articles: a full-length report of original basic or clinical investigation (3000-5000
words including tables, up to 30 references). A structured abstract of no more than 250 words
with the following sections (objective, methods, results, conclusions) is required. The rest of
the paper should be structured as follows: Introduction, Methods, Results, Discussion,
References.

You can use this list to carry out a final check of your submission before you send it to the

journal for review. Please check the relevant section in this Guide for Authors for more details.
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Ensure that the following items are present:

One author has been designated as the corresponding author with contact details:

» E-mail address

* Full postal address

All necessary files have been uploaded:

Manuscript:

* Include keywords

* All figures (include relevant captions)

* All tables (including titles, description, footnotes)

* Ensure all figure and table citations in the text match the files provided

* Indicate clearly if color should be used for any figures in print

Graphical Abstracts / Highlights files (where applicable)

Supplemental files (where applicable)

Further considerations

» Manuscript has been 'spell checked' and ‘grammar checked'

 All references mentioned in the Reference List are cited in the text, and vice versa
* Permission has been obtained for use of copyrighted material from other sources (including
the Internet)

* A competing interests statement is provided, even if the authors have no competing interests
to declare

* Journal policies detailed in this guide have been reviewed

* Referee suggestions and contact details provided, based on journal requirements

Before you begin

Manuscripts must adhere to recognised reporting guidelines relevant to the research design.
Please upload the appropriate and completed Reporting Guideline Checklist during your
manuscript submission process.

Qualitative researchers are encouraged to consult the guideline listed below:

Qualitative research - SRQR - Standards for Reporting Qualitative Research: A Synthesis of
Recommendations SRQR Checklist

Ethics in publishing

Please see our information on Ethics in publishing.
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Policy and Ethics

All manuscripts reporting data from studies involving human participants should include a
statement that the research protocol was approved by the relevant institutional review board or
ethics committees. Please state in the Method section the manner in which informed consent
was obtained from the participants. The work described in your article must have been carried
out in accordance with The Code of Ethics of the World Medical Association (Declaration of

Helsinki) for experiments involving humans http://www.wma.net/e/policy/b3.htm

Informed consent and patient details

Studies on patients or volunteers (including organ/tissue donors) require informed consent,
which should be documented in the paper. Appropriate consents, permissions and releases must
be obtained where an author wishes to include case details or other personal information or
images of patients and any other individuals in an Elsevier publication. Written consents must
be retained by the author, but copies should not be provided to the journal.

Only if specifically requested by the journal in exceptional circumstances (for example if a
legal issue arises) the author must provide copies of the consents or evidence that such consents

have been obtained. For more information, please review the Elsevier Policy on the Use of

Images or Personal Information of Patients or other Individuals.

Unless the author has written permission from the patient (or, where applicable, the next of
kin), the personal details of any patient included in any part of the article and in any
supplementary materials (including all illustrations and videos) must be removed before

submission.

Declaration of interest

All authors must disclose any financial and personal relationships with other people or
organizations that could inappropriately influence (bias) their work. Examples of potential
competing interests include employment, consultancies, stock ownership, honoraria, paid
expert testimony, patent applications/registrations, and grants or other funding. Authors must
disclose any interestsin two places: 1. A summary declaration of interest statement in the title
page file (if double anonymized) or the manuscript file (if single anonymized). If there are no
interests to declare then please state this: 'Declarations of interest: none'. 2. Detailed disclosures
as part of a separate Declaration of Interest form, which forms part of the journal's official
records. It is important for potential interests to be declared in both places and that the

information matches. More information.
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Declaration of generative Al in scientific writing

The below guidance only refersto the writing process, and not to the use of Al tools to analyse
and draw insights from data as part of the research process.

Where authors use generative artificial intelligence (Al) and Al-assisted technologies in the
writing process, authors should only use these technologies to improve readability and
language. Applying the technology should be done with human oversight and control, and
authors should carefully review and edit the result, as Al can generate authoritative-sounding
output that can be incorrect, incomplete or biased. Al and Al-assisted technologies should not
be listed as an author or co-author, or be cited as an author. Authorship implies responsibilities
and tasks that can only be attributed to and performed by humans, as outlined in Elsevier’s Al

policy for authors.

Authors should disclose in their manuscript the use of Al and Al-assisted technologies in the
writing process by following the instructions below. A statement will appear in the published
work. Please note that authors are ultimately responsible and accountable for the contents of
the work.

Disclosure instructions

Authors must disclose the use of generative Al and Al-assisted technologies in the writing
process by adding a statement at the end of their manuscript inthe core manuscript file, before
the References list. The statement should be placed in a new section entitled ‘Declaration of
Generative Al and Al-assisted technologies in the writing process’.

Statement: During the preparation of this work the author(s) used [NAME TOOL / SERVICE]
in order to [REASON]. After using this tool/service, the author(s) reviewed and edited the
content as needed and take(s) full responsibility for the content of the publication.

This declaration does not apply to the use of basic tools for checking grammar, spelling,

references etc. If there is nothing to disclose, there is no need to add a statement.

Submission declaration and verification
Submission of an article implies that the work described has not been published previously
(except in the form of an abstract, a published lecture or academic thesis, see ‘Multiple

redundant or concurrent publication' for more information), that it is not under consideration

for publication elsewhere, that its publication is approved by all authors and tacitly or explicitly

by the responsible authorities where the work was carried out, and that, if accepted, it will not
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be published elsewhere in the same form, in English or in any other language, including
electronically without the written consent of the copyright-holder. To verify compliance, your

article may be checked by Crossref Similarity Check and other originality or duplicate

checking software.

Use of inclusive language

Inclusive language acknowledges diversity, conveys respect to all people, is sensitive to
differences, and promotes equal opportunities. Content should make no assumptions about the
beliefs or commitments of any reader; contain nothing which might imply that one individual
is superior to another on the grounds of age, gender, race, ethnicity, culture, sexual orientation,
disability or health condition; and use inclusive language throughout. Authors should ensure
that writing is free from bias, stereotypes, slang, reference to dominant culture and/or cultural
assumptions. We advise to seek gender neutrality by using plural nouns (“clinicians,
patients/clients™) as default/wherever possible to avoid using "he, she,” or "he/she.” We
recommend avoiding the use of descriptors that refer to personal attributes such as age, gender,
race, ethnicity, culture, sexual orientation, disability or health condition unless they are relevant
and valid. When coding terminology is used, we recommend to avoid offensive or exclusionary

termssuch as "master”, "slave", "blacklist" and "whitelist". We suggest using alternatives that
are more appropriate and (self-) explanatory such as "primary", "secondary”, "blocklist" and
"allowlist". These guidelines are meant as a point of reference to help identify appropriate

language but are by no means exhaustive or definitive.

Reporting sex- and gender-based analyses

Reporting guidance

For research involving or pertaining to humans, animals or eukaryotic cells, investigators
should integrate sex and gender-based analyses (SGBA) into their research design according
to funder/sponsor requirements and best practices within a field. Authors should address the
sex and/or gender dimensions of their research in their article. In cases where they cannot, they
should discuss this as a limitation to their research's generalizability. Importantly, authors
should explicitly state what definitions of sex and/or gender they are applying to enhance the
precision, rigor and reproducibility of their research and to avoid ambiguity or conflation of
termsand the constructs to which they refer (see Definitions section below). Authors can refer
to the Sex and Gender Equity in Research (SAGER) guidelines and the SAGER guidelines

checklist. These offer systematic approaches to the use and editorial review of sex and gender

65


https://www.elsevier.com/editors/perk/plagiarism-complaints/plagiarism-detection
https://doi.org/10.1186/s41073-016-0007-6
https://doi.org/10.3897/ese.2022.e86910
https://doi.org/10.3897/ese.2022.e86910

information in study design, data analysis, outcome reporting and research interpretation -
however, please note there is no single, universally agreed-upon set of guidelines for defining

sex and gender.

Definitions
Sex generally refers to a set of biological attributes that are associated with physical and
physiological features (e.g., chromosomal genotype, hormonal levels, internal and external

anatomy). A binary sex categorization (male/female) is usually designated at birth (""sex

assigned at birth™"), most often based solely on the visible external anatomy of a newborn.
Gender generally refers to socially constructed roles, behaviours, and identities of women, men
and gender-diverse people that occur in a historical and cultural context and may vary across
societies and over time. Gender influences how people view themselves and each other, how
they behave and interact and how power is distributed in society. Sex and gender are often
incorrectly portrayed as binary (female/male or woman/man) and unchanging whereas these
constructs actually exist along a spectrum and include additional sex categorizations and
gender identities such as people who are intersex/have differences of sex development (DSD)

or identify as non-binary. Moreover, the terms ""'sex"" and ""'gender"" can be ambiguous—

thus it is important for authors to define the manner in which they are used. In additionto this

definition guidance and the SAGER guidelines, the resources on this page offer further insight

around sex and gender in research studies.

Author contributions
For transparency, we require corresponding authors to provide co-author contributions to the

manuscript using the relevant CRediT roles. The CRediT taxonomy includes 14 different roles

describing each contributor’s specific contribution to the scholarly output. The roles are:
Conceptualization; Data curation; Formal analysis; Funding acquisition; Investigation;
Methodology; Project administration; Resources; Software; Supervision; Validation;
Visualization; Roles/Writing - original draft; and Writing - review & editing. Note that not all
roles may apply to every manuscript, and authors may have contributed through multiple

roles. More details and an example.

Changes to authorship
Authors are expected to consider carefully the listand order of authors before submitting their

manuscript and provide the definitive list of authors at the time of the original submission. Any
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addition, deletion or rearrangement of author names in the authorship list should be made
only before the manuscript has been accepted and only if approved by the journal Editor. To
request such a change, the Editor must receive the following from the corresponding author:
(a) the reason for the change in author listand (b) written confirmation (e-mail, letter) from all
authors that they agree with the addition, removal or rearrangement. In the case of addition or
removal of authors, this includes confirmation from the author being added or removed.

Only in exceptional circumstances will the Editor consider the addition, deletion or
rearrangement of authors after the manuscript has been accepted. While the Editor considers
the request, publication of the manuscript will be suspended. If the manuscript has already been
published in an online issue, any requests approved by the Editor will resultin a corrigendum.

Article transfer service

This journal uses the Elsevier Article Transfer Service to find the best home for your
manuscript. This means that if an editor feels your manuscript is more suitable for an alternative
journal, you might be asked to consider transferring the manuscript to such a journal. The
recommendation might be provided by a Journal Editor, a dedicated Scientific Managing

Editor, a tool assisted recommendation, or a combination. If you agree, your manuscript will
be transferred, though you will have the opportunity to make changes to the manuscript before
the submission is complete. Please note that your manuscript will be independently reviewed

by the new journal. More information.

Copyright
Upon acceptance of an article, authors will be asked to complete a 'Journal Publishing

Agreement’ (see more information on this). An e-mail will be sent to the corresponding author

confirming receipt of the manuscript together with a 'Journal Publishing Agreement’' formor a
link to the online version of this agreement.

Subscribers may reproduce tables of contents or prepare lists of articles including abstracts for
internal circulation within their institutions. Permission of the Publisher is required for resale
or distribution outside the institution and for all other derivative works, including compilations
and translations. If excerpts from other copyrighted works are included, the author(s) must
obtain written permission from the copyright owners and credit the source(s) in the article.
Elsevier has preprinted forms for use by authors in these cases.
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For gold open access articles: Upon acceptance of an article, authors will be asked to complete

a 'License Agreement' (more information). Permitted third party reuse of gold open access

articles is determined by the author's choice of user license.

Author rights
As an author you (or your employer or institution) have certain rights to reuse your work. More

information.

Elsevier supports responsible sharing

Find out how you can share your research published in Elsevier journals.

Role of the funding source

You are requested to identify who provided financial support for the conduct of the research
and/or preparation of the article and to briefly describe the role of the sponsor(s), if any, in
study design; in the collection, analysis and interpretation of data; in the writing of the report;
and in the decision to submit the article for publication. If the funding source(s) had no such
involvement, it is recommended to state this.

Open access

Please visit our Open Access page for more information about open access publishing in this

journal.

Language (usage and editing services)

Please write your text in good English (American or British usage is accepted, but not a mixture
of these). Authors who feel their English language manuscript may require editing to eliminate
possible grammatical or spelling errors and to conform to correct scientific English may wish

to use the Language Editing service available from Elsevier's Language Services.

Submission

Our online submission system guides you stepwise through the process of entering your article
details and uploading your files. The system converts your article files to a single PDF file used
in the peer-review process. Editable files (e.g., Word, LaTeX) are required to typeset your
article for final publication. All correspondence, including notification of the Editor's decision

and requests for revision, is sent by e-mail.
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Referees

To expedite the review process Authors are encouraged to provide the editorial office with the
names and email addresses of two potential referees that are able to competently review the
article submitted for possible publication. The referees are not to be associated with or involved
with the article in any way or be from the same institution as the author(s) involved with the
article.

Preparation
Queries
For questions about the editorial process (including the status of manuscripts under review) or

for technical support on submissions, please visit our Support Center.

Peer review

This journal operates a double anonymized review process. All contributions will be initially
assessed by the editor for suitability for the journal. Papers deemed suitable are then typically
sent to a minimum of two independent expert reviewers to assess the scientific quality of the
paper. The Editor is responsible for the final decision regarding acceptance or rejection of
articles. The Editor'sdecision is final. Editors are not involved in decisions about papers which
they have written themselves or have been written by family members or colleagues or which
relate to products or services in which the editor has an interest. Any such submission is subject
to all of the journal's usual procedures, with peer review handled independently of the relevant

editor and their research groups. More information on types of peer review.

Double anonymized review
This journal uses double anonymized review, which means the identities of the authors are

concealed from the reviewers, and vice versa. More information is available on our website.

To facilitate this, please include the following separately:

Title page (with author details): This should include the title, authors' names, affiliations,
acknowledgements and any Declaration of Interest statement, and a complete address for the
corresponding author including an e-mail address.

Anonymized manuscript (no author details): The main body of the paper (including the
references, figures, tables and any acknowledgements) should not include any identifying

information, such as the authors' names or affiliations.
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Review Criteria

Each paper that the editor/s assess as suitable for peer review is allocated to two reviewers who
are asked to assess the paper against one of the Journal's three sets of reviewing criteriai.e. 1)
Quantitative Research; 2) Qualitative Research; 3) Scholarly Paper Review Criteria.

View the Review criteria here.

Detailed Response to Reviewers
When submitting a revised manuscript, a Detailed Response to Reviewers must accompany the

revision. This document must not contain any of the Author(s) details.

Use of word processing software

It is important that the file be saved in the native format of the word processor used. The text
should be in single-column format. Keep the layout of the text as simple as possible. Most
formatting codes will be removed and replaced on processing the article. In particular, do not
use the word processor's options to justify text or to hyphenate words. However, do use bold
face, italics, subscripts, superscripts etc. When preparing tables, if you are using a table grid,
use only one grid for each individual table and not a grid for each row. If no grid is used, use

tabs, not spaces, to align columns. The electronic text should be prepared in a way very similar

to that of conventional manuscripts (see also the Guide to Publishing with Elsevier). Note that
source files of figures, tables and text graphics will be required whether or not you embed your
figures in the text. See also the section on Electronic artwork.

To avoid unnecessary errors you are strongly advised to use the 'spell-check’ and 'grammar-

check' functions of your word processor.

Article structure
Introduction
State the objectives of the work and provide an adequate background, avoiding a detailed

literature survey or a summary of the results.

Materials and Methods

The Methods section should describe the research methodology in sufficient detail that others
could reasonably be expected to be able to duplicate the work. However, if the methodology
has been previously published, the appropriate reference should be cited, and a full description

is not required. Methods of statistical analysis should be identified and, when appropriate, the
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basis for their selection stated. Statistical software programs used should be cited in the
text. P values should be expressed to no more than three decimal places. For qualitative studies,

please explain all steps in the process of analysis so that the reader is able to follow.

Results
The Results section should present the findings in appropriate detail. Tables and figures may
be used, but duplication between text and tables or figures is to be avoided. If quotations are

used, please limit the number.

Discussion
This should explore the significance of the results of the work, not repeat them. A combined
Results and Discussion section is often appropriate. Avoid extensive citations and discussion

of published literature.

Conclusions
The main conclusions of the study may be presented in a short Conclusions section, which may

stand alone or form a subsection of a Discussion or Results and Discussion section.

Essential title page information
Title. Concise and informative. Titles are often used in information-retrieval systems. Avoid

abbreviations and formulae where possible.

Author names and affiliations. Please clearly indicate the given name(s) and family name(s)
of each author and check that all names are accurately spelled. You can add your name between
parentheses in your own script behind the English transliteration. Presentthe authors' affiliation
addresses (where the actual work was done) below the names. Indicate all affiliations with a
lower-case superscript letter immediately after the author's name and in front of the appropriate
address. Provide the full postal address of each affiliation, including the country name and, if

available, the e-mail address of each author.
Corresponding author.

Clearly indicate who will handle correspondence at all stages of refereeing and publication,

also post-publication. This responsibility includes answering any future queries about
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Methodology and Materials. Ensure that the e-mail address is given and that contact details

are kept up to date by the corresponding author.

Present/permanent address. If an author has moved since the work described in the article was
done, or was visiting at the time, a 'Present address' (or '‘Permanent address') may be indicated
as a footnote to that author's name. The address at which the author actually did the work must
be retained as the main, affiliation address. Superscript Arabic numerals are used for such
footnotes.

Highlights

Highlights are mandatory for this journal as they help increase the discoverability of your
article via search engines. They consist of a short collection of bullet points that capture the
novel results of your research as well as new methods that were used during the study (if any).

Please have a look at the example Highlights.

Highlights should be submitted in a separate editable file in the online submission system.
Please use 'Highlights' in the file name and include 3 to 5 bullet points (maximum 85 characters,
including spaces, per bullet point).

Abstract

A concise and factual abstract is required. The abstract should state briefly the purpose of the
research, the principal results and major conclusions. An abstract is often presented separately
from the article, so it must be able to stand alone. For this reason, References should be avoided,
but if essential, then cite the author(s) and year(s). Also, non-standard or uncommon
abbreviations should be avoided, but if essential they must be defined at their first mention in

the abstract itself.

Graphical abstract

Although a graphical abstract is optional, its use is encouraged as it draws more attention to
the online article. The graphical abstract should summarize the contents of the article in a
concise, pictorial form designed to capture the attention of a wide readership. Graphical
abstracts should be submitted as a separate file in the online submission system. Image size:
Please provide an image with a minimum of 531 x 1328 pixels (h x w) or proportionally more.
The image should be readable at a size of 5 x 13 cm using a regular screen resolution of 96 dpi.
Preferred file types: TIFF, EPS, PDF or MS Office files. You can view Example Graphical

Abstracts on our information site.
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Keywords

Immediately after the abstract, provide a maximum of 6 keywords and avoid general and plural
terms and multiple concepts (avoid, for example, "and", "of"). Be sparing with abbreviations:
only abbreviations firmly established in the field may be eligible. These keywords will be used
for indexing purposes.

Abbreviations

Define abbreviations that are not standard in this field in a footnote to be placed on the first
page of the article. Such abbreviations that are unavoidable in the abstract must be defined at
their first mention there, as well as in the footnote. Ensure consistency of abbreviations

throughout the article.

Acknowledgements

Collate acknowledgements in a separate section at the end of the article before the references
and do not, therefore, include them on the title page, as a footnote to the title or otherwise. List
here those individuals who provided help during the research (e.g., providing language help,

writing assistance or proof reading the article, etc.).

Formatting of funding sources

List funding sources in this standard way to facilitate compliance to funder's requirements:
Funding: This work was supported by the National Institutes of Health [grant numbers xxxXx,
yyyy]; the Bill & Melinda Gates Foundation, Seattle, WA [grant number zzzz]; and the United
States Institutes of Peace [grant number aaaa].

It is not necessary to include detailed descriptions on the program or type of grants and awards.
When funding is from a block grant or other resources available to a university, college, or
other research institution, submit the name of the institute or organization that provided the
funding.

If no funding has been provided for the research, it is recommended to include the following
sentence:

This research did not receive any specific grant from funding agencies in the public,

commercial, or not-for-profit sectors.
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Nomenclature and units
Follow internationally accepted rules and conventions: use the international system of units
(SI). If other quantities are mentioned, give their equivalent in SI. You are urged to

consult IUPAC: Nomenclature of Organic Chemistry for further information.

Footnotes

Footnotes should be used sparingly. Number them consecutively throughout the article. Many
word processors can build footnotes into the text, and this feature may be used. Otherwise,
please indicate the position of footnotes in the text and list the footnotes themselves separately
at the end of the article. Do not include footnotes in the Reference list.

Artwork

Electronic artwork

General points

* Make sure you use uniform lettering and sizing of your original artwork.

* Embed the used fonts if the application provides that option.

* Aim to use the following fonts in your illustrations: Arial, Courier, Times New Roman,
Symbol, or use fonts that look similar.

* Number the illustrations according to their sequence in the text.

* Use a logical naming convention for your artwork files.

* Provide captions to illustrations separately.

* Size the illustrations close to the desired dimensions of the published version.

* Submit each illustration as a separate file.

* Ensure that color images are accessible to all, including those with impaired color vision.

A detailed quide on electronic artwork is available.

You are urged to visit this site; some excerpts from the detailed information are given
here.

Formats

If your electronic artwork is created in a Microsoft Office application (Word, PowerPoint,
Excel) then please supply 'as is' in the native document format.

Regardless of the application used other than Microsoft Office, when your electronic artwork
is finalized, please 'Save as' or convert the images to one of the following formats (note the

resolution requirements for line drawings, halftones, and line/halftone combinations given

74


https://www.acdlabs.com/iupac/nomenclature/
https://www.elsevier.com/about/policies-and-standards/author/artwork-and-media-instructions

below):

EPS (or PDF): Vector drawings, embed all used fonts.

TIFF (or JPEG): Color or grayscale photographs (halftones), keep to a minimum of 300 dpi.
TIFF (or JPEG): Bitmapped (pure black & white pixels) line drawings, keep to a minimum of
1000 dpi.

TIFF (or JPEG): Combinations bitmapped line/half-tone (color or grayscale), keep to a
minimum of 500 dpi.

Please do not:

* Supply files that are optimized for screen use (e.g., GIF, BMP, PICT, WPGQG); these typically
have a low number of pixels and limited set of colors;

* Supply files that are too low in resolution;

 Submit graphics that are disproportionately large for the content.

Color artwork

Please make sure that artwork files are in an acceptable format (TIFF (or JPEG), EPS (or PDF),
or MS Office files) and with the correct resolution. If, together with your accepted article, you
submit usable color figures then Elsevier will ensure, at no additional charge, that these figures
will appear in color online (e.g., ScienceDirect and other sites) regardless of whether or not
these illustrations are reproduced in color in the printed version. For color reproduction in
print, you will receive information regarding the costs from Elsevier after receipt of your
accepted article. Please indicate your preference for color: in print or online only. Further

information on the preparation of electronic artwork.

Figure captions

Ensure that each illustration has a caption. Supply captions separately, not attached to the
figure. A caption should comprise a brief title (not on the figure itself) and a description of the
illustration. Keep text in the illustrations themselves to a minimum but explain all symbols and

abbreviations used.

Tables

Please submit tables as editable text and not as images. Tables can be placed either next to the
relevant text in the article, or on separate page(s) at the end. Number tables consecutively in
accordance with their appearance in the text and place any table notes below the table body.

Be sparing in the use of tables and ensure that the data presented in them do not duplicate
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results described elsewhere in the article. Please avoid using vertical rules and shading in table
cells.

References

Authors are responsible for the accuracy of references. The 'Vancouver' style is used.
References appearing for the firsttime in a table or figure should be cited in the text where the
table or figure is mentioned.

Citation in text

Please ensure that every reference cited in the text is also present in the reference list (and vice
versa). Any references cited in the abstract must be given in full. Unpublished results and
personal communications are not recommended in the reference list but may be mentioned in
the text. If these references are included in the reference list, they should follow the standard
reference style of the journal and should include a substitution of the publication date with
either 'Unpublished results' or 'Personal communication'. Citation of a reference as 'in press'

implies that the item has been accepted for publication.

Reference links

Increased discoverability of research and high-quality peer review are ensured by online links
to the sources cited. In order to allow us to create links to abstracting and indexing services,
such as Scopus, Crossref and PubMed, please ensure that data provided in the references are
correct. Please note that incorrect surnames, journal/book titles, publication year and
pagination may prevent link creation. When copying references, please be careful as they may
already contain errors. Use of the DOI is highly encouraged.

A DOI is guaranteed never to change, so you can use it as a permanent link to any electronic
article. An example of a citation using DOI for an article not yet in an issue is: VanDecar J.C.,
Russo R.M., James D.E., Ambeh W.B., Franke M. (2003). Aseismic continuation of the Lesser
Antilles slab beneath northeastern Venezuela. Journal of Geophysical Research,
https://doi.org/10.1029/2001JB000884. Please note the format of such citations should be in

the same style as all other references in the paper.
Web references

As a minimum, the full URL should be given and the date when the reference was last accessed.

Any further information, if known (DOI, author names, dates, reference to a source publication,
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etc.), should also be given. Web references can be listed separately (e.g., after the reference

list) under a different heading if desired, or can be included in the reference list.

Data references

This journal encourages you to cite underlying or relevant datasets in your manuscript by citing
them in your text and including a data reference in your Reference List. Data references should
include the following elements: author name(s), dataset title, data repository, version (where
available), year, and global persistent identifier. Add [dataset] immediately before the reference
so we can properly identify it as a data reference. The [dataset] identifier will not appear in
your published article.

Preprint references

Where a preprint has subsequently become available as a peer-reviewed publication, the formal
publication should be used as the reference. If there are preprints that are central to your work
or that cover crucial developments in the topic, but are not yet formally published, these may
be referenced. Preprints should be clearly marked as such, for example by including the word
preprint, or the name of the preprint server, as part of the reference. The preprint DOI should

also be provided.

Reference management software
Most Elsevier journals have their reference template available in many of the most popular
reference management software products. These include all products that support Citation

Style Language styles, such as Mendeley. Using citation plug-ins from these products, authors

only need to select the appropriate journal template when preparing their article, after which
citations and bibliographies will be automatically formatted in the journal's style. If no template
is yet available for this journal, please follow the format of the sample references and citations
as shown in this Guide. If you use reference management software, please ensure that you

remove all field codes before submitting the electronic manuscript. More information on how

to remove field codes from different reference management software.

Reference formatting
There are no strict requirements on reference formatting at submission. References can be in
any style or format as long as the style is consistent. Where applicable, author(s) name(s),

journal title/book title, chapter title/article title, year of publication, volume number/book
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chapter and the article number or pagination must be present. Use of DOI is highly encouraged.
The reference style used by the journal will be applied to the accepted article by Elsevier at the
proof stage. Note that missing data will be highlighted at proof stage for the author to correct.
If you do wish to format the references yourself they should be arranged according to the

following examples:

Reference style

Text: Indicate references by number(s) in square brackets in line with the text. The actual
authors can be referred to, but the reference number(s) must always be given.

List: Number the references (numbers in square brackets) in the listin the order in which they
appear in the text.

Examples:

Reference to a journal publication:

[1] Van der Geer J, Hanraads JAJ, Lupton RA. The art of writing a scientific article. J Sci
Commun 2010;163:51-9. https://doi.org/10.1016/j.S¢.2010.00372.

Reference to a journal publication with an article number:

[2] Van der Geer J, Hanraads JAJ, Lupton RA. The art of writing a scientificarticle. Heliyon.
2018;19:e00205. https://doi.org/10.1016/j.heliyon.2018.e00205

Reference to a book:

[3] Strunk Jr W, White EB. The elements of style. 4th ed. New York: Longman; 2000.
Reference to a chapter in an edited book:

[4] Mettam GR, Adams LB. How to prepare an electronic version of your article. In: Jones BS,
Smith RZ, editors. Introduction to the electronic age, New York: E-Publishing Inc; 2009, p.
281-304.

Reference to a website:

[5] Cancer Research UK.  Cancer  statistics reports for the UK,
http://www.cancerresearchuk.org/aboutcancer/statistics/cancerstatsreport/; 2003 [accessed 13
March 2003].

Reference to a dataset:

[dataset] [6] Oguro M, Imahiro S, Saito S, Nakashizuka T. Mortality data for Japanese oak wilt
disease and surrounding forest compositions, Mendeley Data, v1; 2015.
https://doi.org/10.17632/xwj98nb39r.1.

Note shortened form for last page number. e.g., 51-9, and that for more than 6 authors the first

6 should be listed followed by 'et al." For further details you are referred to 'Uniform
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Requirements for Manuscripts submitted to Biomedical Journals' (J Am Med Assoc
1997;277:927-34) (see also Samples of Formatted References).

Journal abbreviations source

Journal names should be abbreviated according to the List of Title Word Abbreviations.

Video

Elsevier accepts video material and animation sequences to support and enhance your scientific
research. Authors who have video or animation files that they wish to submit with their article
are strongly encouraged to include links to these within the body of the article. This can be
done in the same way as a figure or table by referring to the video or animation content and
noting in the body text where it should be placed. All submitted files should be properly labeled
so that they directly relate to the video file's content. In order to ensure that your video or
animation material is directly usable, please provide the file in one of our recommended file
formats with a preferred maximum size of 150 MB per file, 1 GB in total. Video and animation
files supplied will be published online in the electronic version of your article in Elsevier Web
products, including ScienceDirect. Please supply 'stills' with your files: you can choose any
frame from the video or animation or make a separate image. These will be used instead of
standard icons and will personalize the link to your video data. For more detailed instructions

please visit our video instruction pages. Note: since video and animation cannot be embedded

in the print version of the journal, please provide text for both the electronic and the print
version for the portions of the article that refer to this content.

Research data

This journal encourages and enables you to share data that supports your research publication
where appropriate, and enables you to interlink the data with your published articles. Research
data refers to the results of observations or experimentation that validate research findings,
which may also include software, code, models, algorithms, protocols, methods and other
useful materials related to the project.

Below are a number of ways in which you can associate data with your article or make a
statement about the availability of your data when submitting your manuscript. If you are
sharing data in one of these ways, you are encouraged to cite the data in your manuscript and

reference list. Please refer to the "References" section for more information about data citation.
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For more information on depositing, sharing and using research data and other relevant

research materials, visit the research data page.

Research Elements
This journal enables you to publish research objects related to your original research — such as
data, methods, protocols, software and hardware — as an additional paper in a Research

Elements journal.

Research Elements is a suite of peer-reviewed, open access journals which make your research
objects findable, accessible and reusable. Articles place research objects into context by
providing detailed descriptions of objects and their application and linking to the associated
original research articles. Research Elements articles can be prepared by you, or by one of your
collaborators.

During submission, you will be alerted to the opportunity to prepare and submit a manuscript
to one of the Research Elements journals.

More information can be found on the Research Elements page.

Datastatement

To foster transparency, we encourage you to state the availability of your data in your
submission. This may be a requirement of your funding body or institution. If your data is
unavailable to access or unsuitable to post, you will have the opportunity to indicate why during
the submission process, for example by stating that the research data is confidential. The
statement will appear with your published article on ScienceDirect. For more information, visit

the Data Statement page.
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