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Abstract

Background: Occupational exposure to tuberculosis (TB) constitutes a major health risk for healthcare workers
(HCWs). The HIV epidemic equally affects the workforce because of the mutually reinforcing epidemiology of HIV
and TB. Stigmas associated with HIV and TB have become so intricately entangled that they stop some HCWs from
seeking care in a context where serious shortages in human resources for health besiege public health facilities. It
is thus imperative to research, as well as attempt to tackle, HIV and TB stigma among HCWs. But little has been done
internationally—and nationally, only our own exploratory studies. Our project aims to address this by (1) scientifically
assessing the extent and sources of HIV and TB-related stigma among HCWs and (2) developing and testing evidence-
based, stigma-reduction interventions in public hospitals in the Free State Province of South Africa.

Methods/design: The research follows a stratified cluster randomised controlled trial (RCT) design. Pre intervention,
a self-administered questionnaire with the pilot study’s validated stigma scales is used to measure stigma and other key
variables among randomly selected HCWs in eight hospitals—stratified by size and district and then randomly allocated
to four intervention and four control sites. Interventions comprise HIV- and TB-stigma reduction activities—mainly Social
and Behavioural Change Communication (SBCC) interventions—at three social-ecology levels (individual, community,
and socio-structural). An outside assessor will appraise the trial mid-way through implementation. Post intervention, all
baseline respondents will be followed up to complete the baseline questionnaire with additional items on interventions.
Qualitative data will be collected to better understand HIV and TB stigma and explore if, and how, interventions impact
stigma levels in the workplace.
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Discussion: The study regards as HCWs all staff, working in all different types of jobs, at all levels in the hospitals. Thus,
the research addresses HIV and TB stigma across the whole workforce and the entire workplace. In doing so it will (1)
generate essential information on stigma among HCWs and (2) implement stigma-reduction interventions that are
innovative yet replicable, and potentially beneficial in addressing a pernicious human-rights-based issue.

Trial registration: South African National Clinical Trials Register, registration ID: DOH-27-1115-5204. Prospectively
registered on 26 August 2015.

Keywords: HIV, TB, Stigma, Healthcare workers, Occupational health, Workforce, Workplace, South Africa
Background (Standard Protocol Items:
Recommendations for Interventional Trials
(SPIRIT) point 6a)
Stigma is a Greek word for a mark that was cut or burned
into the skin—it identified people as criminals, slaves, or
traitors to be shunned. In his seminal work Erving
Goffman [1] drew on this age-old notion to define stigma
as an attribute, quality, or association that significantly
discredits an individual in the eyes of others. He proposed
that people who do not conform to socially sanctioned
norms resort to acts of concealment to protect themselves
and to manage others’ impressions of them. More recent
HIV literature [2–5] emphasises stigma as a process that
involves differentiation, othering, and discrimination. Two
main forms of stigma emerge: external and internal. Exter-
nal stigma manifests as negative attitudes and beliefs that
lead people to reject, avoid, or fear those who they think
have an undesirable ‘mark’ such as HIV or TB. Internal
stigma refers to beliefs that a person holds about himself
or herself—negative self-judgements based on that person’s
lived experience, but sometimes based purely on observa-
tions of how society treats others with the same or similar
undesirable ‘mark’. We focus on stigma because it attacks
a person’s self-worth, affects a person’s right to dignity,
and thus violates human rights.
We focus on HIV and TB stigma because of the mutu-

ally reinforcing epidemiology of the two diseases, which
has led to a devastating HIV-TB co-epidemic in South
Africa. HIV prevalence is high: in 2016 an estimated
18.9% South African adults aged 15–49 years were
HIV-infected, with an even higher estimate of 29.7%
among women in antenatal care [6]. TB in South Africa is
also high, with an estimated 450,000 cases of active TB in
2013 [7].The gravity of the co-epidemic is seen in the HIV
prevalence in TB incident cases in South Africa—esti-
mated to be as high as 57% [8]. Even though the two
diseases are very different—for instance, TB is airborne
and curable, while HIV is predominantly sexually
transmitted and incurable—people rightfully associate the
two diseases because so many people with HIV die of TB.
An unfortunate consequence of this is that the stigmas
associated with the two diseases have also become intri-
cately entangled in people’s minds and actions.
As occurs in the general population, stigma stops some
HCWs from seeking care for TB and HIV [9]. Reluctance
to seek help must be seen in tandem with serious shortages
in human resources for health in South Africa’s public
health facilities—we cannot afford absenteeism, long sick
leave, or worse, attrition in our healthcare workforce. Re-
luctance to seek help must also be seen against a backdrop
of risk. Risk of HIV infection among HCWs is likely to be
similar to the general population: approximately 18.9% are
HIV-infected [6]. HCWs’ risk of contracting TB is nearly
four times more than the general population [10] and they
may be six times more likely to be hospitalised for
drug-resistant (DR) TB than the population that they care
for [11]. The epidemiological realities of HIV and TB,
together with HIV and TB stigma and discrimination act as
‘key barriers to both the delivery of quality health services
by health providers and to their utilisation by community
members and health providers themselves’ [12]. These are
compelling reasons for researching HIV and TB stigma
among HCWs and for developing and testing workplace
interventions to reduce stigma.
Because there are so few scientific tools, particularly

validated tools, to measure stigma in the public healthcare
setting, it has been difficult to evaluate the success or
failure of stigma-reduction interventions. This was noted
by Uys et al. [9] who indicated that the majority of papers
reporting stigma intervention outcomes lacked a validated
instrument to measure change in stigma over time. There
are several differences between our study and the limited
number of others that investigate stigma in healthcare
facilities. Some focus only on HIV (and not on HIV and
TB) as in the case of the Nyblade et al. [12] tool for meas-
uring stigma among health facility staff. Most focussed
almost exclusively on stigmatising attitudes of HCWs
towards patients and not on stigmatisation among HCWs
themselves. Finally, our research spans the entire
healthcare workforce and workplace, unlike other studies
that measure stigma in a limited sub-set of healthcare
professionals and/or workstations [13–16]. Thus, there
are gaps in past and current research that indicate a clear
need for reliable and validated scales to measure both HIV
and TB stigma across the entire healthcare workforce and
workplace.

http://servicesx3.witshealth.co.za/TrialApplicationPrint/TrialApplicationView.aspx?ApplicationGuid=1c507f3a-7620-4d25-84dc-b77e559d5fd6
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Based on a solid theoretical framework, and our findings
from a series of small preliminary studies [17, 18], the
current proposal team Research Centre for Longitudinal &
Life Course Studies-Centre for Health Systems Research &
Development (CHSR&D-CELLO) worked closely together
in 2012–2013 to develop and refine a range of scales to
measure the most important dimensions of TB and HIV
stigma: external and internal stigma [19, 20]. External
stigma is directed by HCWs outwards towards other
HCWs, and internal stigma is directed by HCWs inwards
towards themselves. The resulting parallel scales—measur-
ing external and internal stigma towards HIV and TB—
were piloted in Pelonomi Regional Hospital (Free State,
South Africa; Stigma Score Pilot Study; ethical clearance:
ECUFS NR 192/2012). Subsequently the pilot stigma scales
were validated and the results published in Clinical Infec-
tious Diseases [21].
At the same time that the Stigma Score Pilot Study was

being conducted, insights from an academic literature
review on stigma-reduction interventions, particularly in
healthcare settings, were used to inform workshops with
key stakeholders, out of which a series of stigma-reduction
interventions designed to work at different socio-ecological
levels (individual, community, and structural) were pro-
posed and discussed. The work of Li et al. on HIV stigma
among healthcare workers (HCWs) in China [22–24]
strongly influenced our decision to apply the theory of the
Diffusion of Innovations [25] to intervention design. The
theory recommends the deployment of change agents—or
as Li et al. call them, popular opinion leaders—to promote
socio-behavioural change. Results of their trial involving
1760 service providers in 40 hospitals in China found that
hospitals delivering HIV-related stigma-reduction interven-
tions reported more desirable intervention outcomes than
those in control hospitals [26]. Raising awareness of HIV
and TB stigma is quite common in wider societal- and
community-level contexts in South Africa. Among the
myriad and mixed results of such efforts are indications
that communication interventions can have an adverse
effect, and increase stigma [27]. Nonetheless, it seems more
often the case that stigma-reduction campaigns across
different media and communication platforms are benefi-
cial, at least to some degree (cf. [28, 29]). The Social and
Behavioural Change Communication (SBCC) intervention
design we finally decided on combines the Diffusion of
Innovations change agent/popular opinion leader approach
with a social marketing campaign that promotes a locally
relevant, culturally sensitive slogan and image targeting all
HCWs with a single stigma-reduction message. The initial
research on interventions and our piloted imagery were
subsequently published in Global Public Health [30].
To the best of our knowledge—as informed by a compre-

hensive review of available academic literature—ours are
the first research studies conducted on HIV and TB stigma
among HCWs in South African healthcare facilities. With-
out having first established the extent and sources of HIV
and TB stigma in the South African healthcare workforce,
it would be premature to conduct research that compares
this phenomenon in South Africa with what occurs in other
countries or regions. Therefore, for our current randomised
controlled trial (RCT) we chose as comparators eight
randomly selected public hospitals (four intervention vs
four control) situated in the same province of South
Africa—the Free State (SPIRIT point 6b). This choice is
sound in terms of the number of possible comparators (27
hospitals) as well as in terms of geography and expertise.
The Centre for Health Systems Research & Development
(CHSR&D) is situated at the University of the Free State
(UFS) in Bloemfontein, in the middle of the province. The
CHSR&D was established 25 years ago in the Faculty of the
Humanities and has considerable expertise, as well as
working partnerships, built over decades of research in the
province’s public health facilities. The University of
Antwerp (AU), Faculty of Political and Social Sciences,
Department of Sociology, Research Centre for Longitudinal
& Life Course Studies (CELLO) has a very long history of
fruitful research partnership with the CHSR&D and also
has excellent working knowledge of public health in the
province.
In response to the research needs outlined above, as well

as to extend the preliminary work of our Stigma Score Pilot
Study, the CHSR&D and CELLO designed a randomised
control trial with two key objectives (SPIRIT point 7) in
mind: (1) to measure stigma by scientifically assessing the
extent and sources of HIV and TB stigmatisation among
the healthcare workforce and (2) to design, refine and test
evidence-based, stigma-reduction interventions in ran-
domly selected public hospitals in the Free State Province
of South Africa.
This article presents the protocol for the RCT, and is

written to comply with the recommended SPIRIT guide-
lines for RCT protocols [31] (Additional file 1).

Methods/design
Trial design (SPIRIT point 8)
The research follows a stratified cluster RCT design. Pre
intervention, a self-administered questionnaire with the
pilot study’s validated stigma scales was used to measure
stigma and other key variables among randomly selected
HCWs in all eight randomly selected sites. The interven-
tion comprises of stigma reduction activities at three
social-ecology levels (individual, community, and struc-
tural) in the four intervention sites. To evaluate imple-
mentation, an outside assessor will appraise the trial
mid-way through its implementation, partly by collecting
qualitative data from purposively selected HCWs. Post
intervention, all respondents from baseline will be
followed up using the same scales with added questions



Rau et al. Trials  (2018) 19:351 Page 4 of 15
on interventions. Quantitative and qualitative data will
be collected to assess the size of the impact as well as to
uncover the processes through which the interventions
may impact on stigmatisation.

Study setting and site selection (SPIRIT point 9)
The study settings are public hospitals in the Free State
Province, South Africa. From the total population of 28
hospitals that could be selected as comparators, one was
eliminated (Pelonomi Regional Hospital) because it was
the site of the Stigma Score Pilot Study.
In order to ensure an equal distribution of large and

small hospitals across the different districts in both inter-
vention and control arms, hospitals of similar size (based
on numbers of staff ), and where possible in the same
district, were deliberately paired. Within these pairs, a
coin toss was used to randomly allocate hospitals to Arm
A or Arm B, and then again to allocate the two arms to
intervention or control. The number of hospitals required
was estimated considering the fact that the number of
staff members across the hospitals in each group differ.
The average number of staff members per hospital consid-
ered is 220. The same parameters were used as those used
to calculate the sample (described later), and the number
of hospitals required was estimated to be approximately
four hospitals per group (intervention / control). A full list
of the sites appears in the addenda (Additional file 2).

Participants
The study regards as HCWs all staff, working in all
different types of jobs, at all levels in the hospitals. Thus,
we are measuring stigma and intervening across the
whole workforce and the entire workplace.

Sampling (SPIRIT point 14)
The parameters used for sample size calculation were
estimated from the Stigma Score Pilot Study. The mean
stigma score considered for the control group was 0.85
with a standard deviation of 0.71. The stigma score is
expected to be reduced by approximately 24% to 0.65 in
the intervention group with a standard deviation of 0.39.
The two-tailed test is considered with Type I error of
0.05 and Type II error of 0.10, to give 90% power. The
coefficient of variation considered for each group is 0.25
and the intra-cluster correlation coefficient is 0.05. The
estimated sample size per arm is 173 and the estimated
inflation factor (design effect) is 1.7. Therefore, the
required sample size for this study per arm is approxi-
mately 173 × 1.7 ≈ 292 participants. The total number of
participants required for this study is 584 (347 respon-
dents in intervention sites and 237 in control sites).
The same HCWs participate in baseline and the

post-intervention surveys. Based on our extensive experi-
ence of fieldwork in Free State hospitals [32], we estimate
that the baseline survey will need 50% oversampling of
respondents to allow for loss-to-follow up between
baseline and post-intervention surveys (SPIRIT point 15).
In practice, a random sample of 882 HCWs was drawn
from three broad job categories: healthcare professionals
(446) (physicians, nurses, and allied HCWs such as
psychologists, pharmacists, etc.); management and admin-
istrative staff (116); and support staff (318) (e.g. messen-
gers, cleaners, porters, housekeeping, catering, security,
etc.). Two respondents did not indicate their job category.
For the baseline and follow-up survey components of the

study a sampling frame (SPIRIT point 16a) for individual
respondents (and replacements) was drawn up for each
hospital site using its most recent, up-to-date database of
employees. Employees were allocated to the following three
occupational groups: (1) clinical professionals (including
physicians, nurses, and allied healthcare professionals such
as physiotherapists, occupational therapists, speech thera-
pists, dieticians, pharmacists, social workers, radiographers,
etc.); (2) management and administrative staff (e.g. chief
executive officer (CEO), finance officers, clerks, etc.) and
(3) support staff (e.g. household aids, messengers, porters,
etc.). We sampled participants from each occupational
group proportionally to the overall size of the groups in
each hospital. Random sampling was used to select
participants for inclusion into the study. For each occupa-
tional group, this entailed arranging names alphabetically
and using Excel 2010 to randomly assign numbers to each
staff name. The random numbers and corresponding staff
names were then arranged in ascending order before select-
ing the required number of staff within each occupational
group. All remaining staff on the list were considered as
replacements in the case of refusals and staff not being
available. Replacement staff names were selected in ascend-
ing order of appearance of the random numbers. In total,
24.0% of HCWs were not able to participate (no longer
working there, unavailable, refusal) and had to be replaced.

Recruitment (SPIRIT point 15; see also Section 3.3.1)
Over its long history of working in Free State public
health facilities, the CHSR&D has developed effective
mechanisms to recruit participants. We begin by consult-
ing closely with provincial managers and then proceed to
consult with individual hospital CEOs; these communica-
tions aim to make sure that the study and its details are
properly communicated to the relevant top managers. The
CEOs then generally call a meeting of other managers
operating at all levels throughout the facility. At this
crucial meeting we present the research and explain what
is required to support it, including the number and
distribution of staff required to participate. They then
advise on best recruitment processes. Recruitment always
requires research fieldworkers—as well as implementers—
to be very flexible and sometimes work after hours in order
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to accommodate staff on different shifts, and allow for the
relative time and workload pressures experienced in differ-
ent jobs and in different types of wards.
Fieldworkers are very well trained and sensitised to eth-

ical protocols and practices. Each one is given a list of the
randomly selected participants who he/she needs to locate,
approach with introductory information about the research,
and invite to participate. Finding selected candidates usually
entails working through ward managers or matrons, line
managers and supervisors. People who are willing are then
taken through the full informed consent process by the
fieldworker, and can opt to do this in one of three local lan-
guages (English, Sesotho, or Afrikaans). If the fieldworker is
not proficient in the person’s language of choice, he/she will
hand the participant over to a fieldworker who is. Fieldwor-
kers can easily contact one another or the on-site fieldwork
manager/s, as they all carry cell phones with airtime.
Fieldworkers attempt to contact persons on their list at

least three to four times. Where the potential participant
is on leave or off sick for the duration of the data collec-
tion in that hospital, or if they do not agree to participate,
the fieldworkers proceed systematically through their list
of randomly selected replacement candidates. These pro-
cesses are repeated until the required sample of partici-
pants for the surveys is obtained.
Although the processes described in this section are

similar for recruiting survey respondents and intervention
participants, the latter are not sampled in the same way.
Selection for interventions is described in the next section.

Interventions (SPIRIT point 11a)
It is accepted—particularly in prevention science—that a
combination of interventions is more effective at bringing
about desired change than a single intervention [33–35].
Thus, a mix of interventions— clinical, structural, and the
most important, socio-behavioural—is proposed for simul-
taneous rollout. Interventions are informed by insights
from key publications [24, 36–39]. Stigma-reduction activ-
ities also target three communication levels—individual,
community, and socio-structural.
As indicated in the ‘Background’ section, interventions

are based on a comprehensive review of the academic
literature—particularly literature on stigma as it relates to
HCWs—including our own preliminary studies on issues
that impact stigma in FSDoH workplaces [17, 18, 30], and
piloting of social marketing materials [30].

The clinical intervention
This is being implemented by Dr. Kerry Uebel—a phys-
ician with the Free State Department of Health (FSDoH)
and a member of the research team. She will support
occupational health (OH) nurses—and, where OH units
do not exist, staff physicians and nurses who test and treat
facility staff for HIV and TB—to provide screening and
treatment for TB and human immunodeficiency virus
(HIV)/acquired immune-deficiency syndrome (AIDS).
This is already part of her work, so the project ‘piggy
backs’ on her efforts in this regard. What is extra is that
she will also assist with any issues and questions that arise
from the stigma-reduction workshops for HCW change
agents (described below).
Because we might not get physicians to attend the

workshops, and because as a physician she is perfectly
positioned to be heard by her professional peers, she will
promote awareness of HIV and TB stigma among phys-
ician in intervention sites via a PowerPoint presentation
at one of their monthly clinician’s meetings.

Structural interventions
These are embedded in clinical and socio-behavioural
communication components. The clinical knowledge
and expertise of HCWs, as well as their knowledge of
HIV and TB stigma should be strengthened by having a
clinician assist them with their cases. A positive outcome
we anticipate from this is that health systems will be
strengthened by an improved environment in which
HCWs can seek care in the workplace.
Knowledge of key infection control practices, and dis-

tribution of information on HIV and TB stigma-related
rights and responsibilities in the healthcare workplace,
including where to go for help and how to report trans-
gressions of HCW rights—are all examples of structural
issues embedded in training sessions.

Social and Behavioural Change Communication (SBCC)
interventions
These are the priority interventions and comprise two
components: training HCW change agents, and a social
marketing campaign.

The main SBCC intervention is training HCWs to reduce HIV
and TB stigma in their workplace
This is underpinned by social theory of the Diffusion of
Innovations [25] proposed by Everett Rogers. The theory
sets out to explain how, why, and at what rate, new ideas
and technologies spread. He proposes that social change
is accelerated via change agents: individuals who are
seen as role models. People look up to them and regard
their choices and actions as admirable and worthwhile
emulating. As a consequence of this esteem, they are
ideally positioned to promote change and the diffusion
of new ideas and practices in social and organisational
contexts [40]. This social theory of Diffusion of Innova-
tions has been applied to stigma among HCWs in other
settings [22–24].
The research design regards all HCWs as contributing

to, and thus co-constructing, their workplace community
and its social norms. Accordingly, change agents need to
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be identified across the entire workplace, and from all
three occupational categories: clinical staff (e.g. physicians,
nurses, allied health workers); managerial and administra-
tive staff; and support-services staff (e.g. cleaners, laundry
workers, housekeeping, porters) (SPIRIT point 10; see also
‘Section 3.4’). Adopting multiple methods for selecting
change agents helps to identify ‘informal’ as well as
‘formal’ leaders and yields candidates across a wide social
spectrum; thus, a two-pronged sampling approach—pos-
itional and snowball—will be followed to identify and
recruit them [41].
Positional sampling involves selecting individuals based

on the formal leadership positions that they hold in their
hospitals. An advantage is they are well-positioned to
promote change. A drawback is that only those in formal
leadership positions are accessed. To remedy this Valente
and Pumpuang [41] suggest combining positional with
snowball sampling. In snowball sampling the pool of
change agents serves as a sociometric sample that provides
information for locating other potential change agents.
The first set of individuals—the ‘index cases’— are iden-

tified via positional sampling. We ask hospital CEOs to
provide a list of their most influential staff across all three
staff categories, e.g. top and middle managers (including
the CEOs themselves), members of the hospital commit-
tees, occupational health nurses, health and safety repre-
sentatives, social workers, and so forth. We then hold an
information meeting for these positional leaders and invite
them to act as change agents. In the first iteration of
snowball sampling, they are also asked to nominate other
staff who they think are role models in their facility and
who they think are likely to be effective in helping to
reduce stigma; nomination can be vertical or horizontal in
terms of levels of hierarchy and occupational categories.
These new nominees are then approached by fieldworkers
and the intervention team leader, invited to be change
agents, and also asked to nominate others. This snowballing
process is repeated until the required number of change
agents is recruited. As usual, informed consent must be
obtained from all who agree to participate (SPIRIT point
32) (Additional file 3). In terms of process, the names of
consenting nominees and other relevant information are
entered into an Excel spread sheet by the research and
implementation teams (SPIRIT point 16a). All consenting
nominees appearing in the Excel sheet are then invited by
team members to participate in stigma-reduction training
at selected dates (SPIRIT point 16c).
It is estimated that a sample of 40–50% from each staff

category—clinical, management and administration, and
support services—is needed to effect measureable change
in their hospitals (SPIRIT point 14). Half of the required
proportion of participants were contacted for the first
round of training in all four intervention hospitals; the
second half will be contacted in September 2017 for the
second round of training. We split the training into two
rounds because we did not want any one hospital to lag
behind too much in terms of obtaining the first full ‘dose’
of the intervention; this is more equitable in terms of time,
which is important given that we do not have as much
intervention time as we initially anticipated (see the ‘Dis-
cussion’ section). The estimated number of change agents
for training in each intervention hospital appears in the
addenda (Additional file 4). For the first round of training
the required sample size was reached after the second
round of peer nominations (snowball sampling). It is
anticipated that the same will occur for the second round
of training (SPIRIT point 15; see also ‘Section 2.3.2’).
It is important to note that, in order to minimise disrup-

tion of service delivery, training times are arranged in con-
sultation with hospital representatives/management.
Training sessions are standardised as much as possible.

Facilitators practice together and deliver the training strictly
adhering to a facilitator’s training manual [42], reviewed by
peers, and translated (as well as back-translated) into the
three local languages. To minimise impact on the work-
place, a training session lasts only 4 h. On completion of
the training participants evaluate the training and re-
ceive a certificate of attendance. Training follows best
practice in terms of content and processes that are
highly interactive and lively, designed for adult-based
learning and for engaging participants at the levels of
knowledge, emotion, and action.
At first we planned to train participants in separate

groups depending on their job categories. But, as our pilot
training sessions showed, this is not possible because one
cannot take too many clinical professionals, for instance,
away from their posts at one time. We were also advised
that splitting sessions into people from one job category
could be stigmatising in itself, and constrain the abilities
of people at different levels in the hierarchy to communi-
cate and learn from one another about an issue which
transcends job categories. We thus divided trainees into
groups in terms of one main criterion: their preferred
language of instruction (SPIRIT point 16a). Trainees who
did not have a particular language preference were allo-
cated to training sessions according to their expressed
preference for certain dates and times.
What is unique to the training is that it builds on ordinary

human compassion, expressed in caring communication.
So, there is no monetary or infrastructure costs. Change
agents are encouraged to start conversations about HIV and
TB stigma in the workplace with co-workers, and/or re-
spond to stigmatising situations they encounter in the work-
place, in ways that feel natural to them. They do receive
some social marketing materials (e.g. branded wristbands
and pens) to support their stigma-reduction communica-
tions, and there is also the wider, visible social marketing
campaign (especially the posters) that they can point to in
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order to spark conversations or highlight what they are
saying.

The second SBCC intervention is a social marketing
campaign promoting stigma reduction
Targeting all levels of staff, and all spaces in the hospital,
the social marketing campaign is designed around one
branded slogan and one branded image. The slogan (in
three languages) says: Let us Stop stigma. Be kind to
yourself. Be kind to others. This refers back to theory and
the division of stigma into internal stigma (be kind to
yourself ) and external stigma (be kind to others). The
image is very bold: a large open hand, positioned like a
stop signal, in a red shwe-shwe design. Shwe-shwe is a
traditional South African printed fabric much loved by
people of all races and from all walks of life.
The slogan is repeated on different sized posters dis-

played throughout the different hospital wards, as well as
administrative and meeting spaces. There is also a range
of promotional gifts (pens; chocolates, wristbands; fridge
magnets) branded with the same slogan and image, which
we hand out to everyone in the facility.
Social marketing materials can be very short-lived in a

recipient’s memory. This is why we have the same message
and the same image communicated in different media and
in different spaces, and why we hand out promotional
gifts throughout the hospital on more than one occasion.

Eligibility criteria for the interventions (SPIRIT point 10;
see also ‘Section 3.3.1’)
To summarise, for the clinical intervention participants
must either be occupational health unit staff, and, where
occupation health units (OHUs), do not exist, physicians
and nurses who test and treat facility staff for HIV and
TB. Eligibility criteria for attending the training
workshops are that participants who are recognised and
nominated as change agents or potential change agents
are selected by facility staff at all levels (not researchers)
via two processes: positional sampling and snowball
sampling.
Eligibility criteria for facilitating the workshops is that

facilitators should be experienced and accredited by
SAQA (South African Qualifications Authority). The
facilitation team comprises of three such professionals,
especially recruited, who, between them, can deliver the
training in all three local languages.

Criteria for discontinuing or modifying interventions, and
for monitoring HCW actions
Participation in the interventions, as for the surveys, is
voluntary and by consent, so participants can withdraw
at any time without fear of prejudice (SPIRIT point 11b),
and without fear of having their names reported in the
workplace by the research or implementation teams.
In terms of the communication actions of HCW
change agents, spontaneous and private conversations
cannot be monitored or measured (SPIRIT point 11c).
What we do is research their experiences, discussed later
in the ‘Data collection’ section.
It is not anticipated that interventions will change at this

point in time because they have already been extensively
workshopped in collaborative meetings with all key
FSDoH stakeholders, they have been piloted, the first in
two series of training sessions has already been imple-
mented in each of the four intervention hospitals
(between June and July 2017), and the first set of social
marketing materials has been distributed. The second
series of training sessions is anticipated to take place
between September and October 2017.

Participant timeline (SPIRIT point 13)
Figure 1 SPIRIT Table [31] shows details on the schedule
of enrolment, interventions, and assessments.

Outcomes (SPIRIT point 12)
Primary outcomes:

1. Measurement of the extent of HIV- and
TB-related stigma among the public healthcare
workforce in the Free State Province of South
Africa, and the generation of information on
the sources of such stigma.

(Time points: rough estimates calculated by
December 2016 to inform partners’ decision on
trial continuation; Year 4, December 2018, calculate
the change in the extent of stigma by comparing
measures obtained in baseline statistics with
measures generated in post-intervention survey data)
2. Evidence-based, stigma-reduction interventions
are developed and tested in randomly selected
public hospitals in the Free State Province of
South Africa.

(Time points: start of interventions in Year 3,
March 2017 to Year 4, December 2018 when
quantitative data from the post-intervention survey,
and the qualitative data from focus groups and
interviews are generated and analysed)
Secondary outcome:
The environment in which HCWs in intervention
hospitals seek care is improved.

By ‘environment’ we mean, for instance, that greater
awareness of HIV and TB stigma—and hopefully
diminished stigma—can create a workplace that is
more sensitised and empathetically responsive to
human rights. We also anticipate that when staff
who test and treat other staff within a facility are
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well supported clinically, they are likely to provide
more confident and accurately tailored services.
In turn, this could encourage HCWs to seek and
use health services provided in the workplace,
which diminishes time taken off work and should
help to some extent to alleviate HCW shortages
and associated pressures on other HCWs.

(Time point: Year 4, December2018, when quantitative
data from the post-intervention survey, and qualitative
data from focus groups and interviews are generated and
analysed)

Data collection and management (SPIRIT point 18a)
Fieldworkers experienced in health research are used for
all data collection stages and given additional training to
sensitise them to the requisite quality and standardisation
of research processes. In the case of qualitative work,
fieldworkers work side-by-side with CHSR&D research
team members.
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Small tokens of appreciation in the form of a shopping
voucher (for R50; approximately US$4) and small gifts
(chocolates, pens, and wristbands branded with the
imagery and slogan of the social marketing campaign)
are supplied to fieldworkers and researchers to give to
participants who complete the surveys, participate in
focus groups/ one-on-one interviews, or attend the
change-agent training.

Baseline data collection
Once the fieldworkers track down the randomly selected
individuals and obtain informed consent from those
willing to participate (described earlier in the section ‘Par-
ticipants’ sub-section ‘Recruitment’) (SPIRIT point 32),
(Additional file 3), they hand each participant an envelope
with the stigma questionnaire—to be self-administered.
Fieldworkers either wait for a respondent to fill in the
questionnaire, or arrange a time and place to collect the
completed questionnaire from the respondent if it is not
convenient for the respondent to fill it in immediately.
Respondents with low levels of reading literacy are gath-
ered into small groups, the fieldworkers work through the
questions verbally with the whole group, and address any
queries with the whole group; however, respondents have
to fill in the questionnaires themselves.
When the respondent hands in their completed

questionnaire, the fieldworker quickly scans through each
one to check for completion (not to see the person’s actual
answers). Where substantial sections of the questionnaire
are not completed, the fieldworker marks the places and
hands it back to the respondent to complete properly.
This helps to ensure that the dataset is not overly compro-
mised by being incomplete.
As described in the ‘Ethics’ section, respondents’ names

are replaced with a unique number that is pasted onto their
consent forms, their completed survey questionnaires, and
the participant list kept by the fieldworkers. Each day, the
lists, consent forms, and completed questionnaires are
handed to fieldwork team leaders, who are responsible for
collating information at the end of each day (i.e. how many
respondents are reached, number of questionnaires com-
pleted/outstanding, and highlighting which respondents
still need to be reached). The fieldwork teams maintain
telephone contact with the CHSR&D on a daily basis and
once a week they meet face-to-face with one of the project
principal investigators (PIs). The purpose of this meeting is
to report back on progress, any difficulties experienced, and
hand in completed questionnaires.
The baseline questionnaires included the stigma scales

from the Stigma Score Pilot Study (HIV stigma among
HCWs; TB stigma among HCWs); the validation of
these scales was published in Clinical Infectious Diseases
[21]. Three new scales were added (General climate of
HIV stigma in the hospital; General climate of TB stigma
in the hospital; HIV and TB stigma combined). The
baseline stigma scales are provided in the appendices
(Additional file 5); (SPIRIT point 18a).
There were also several other sections collecting data on

important stigma-related issues (demographics; basic and
advanced HIV and TB knowledge; HIV and TB infection
control in the workplace; confidentiality in the workplace;
HIV status disclosure in the workplace; testing and treat-
ing for HIV and TB; and knowing people with HIV and
TB). The full baseline instrument is available from the
corresponding author on reasonable request.
Post-intervention data collection
The same processes and protocols are followed for the
post-intervention survey. Respondents from the baseline
survey are tracked down via their unique identifiers and
asked to complete the post-intervention questionnaire.
As noted before, there was a 50% oversampling of
respondents to allow for loss-to-follow up between base-
line and post-intervention surveys (SPIRIT point 18b).
To ensure comparability, the post-intervention survey

will resemble the pre-intervention survey, thus including
the HIV/AIDS and TB stigma scales as well as the range
of other key outcome measures related to stigma at the
individual, community, and structural levels—as described
above. The post-intervention survey will also have a new
section to measure the reach and appeal of the stigma
interventions.
Qualitative data collection
Qualitative data are collected at several junctures during
the trial. Data collection always complies with informed
consent and protocols discussed later, in the ‘Ethics’
section.
As agreed in the Memorandum of Agreement (MoU)

between FSDoH and CHSR&D, mid-way through the in-
terventions an outside assessor recruited by the FSDoH
collects data on the trial interventions and trial conduct
from purposively selected individuals.
Following the change-agent training sessions, approxi-

mately 10 focus group discussions comprising 8–10
people each are held with purposively selected HCW
change agents who attended the training. All sessions will
be audio-recorded. The aim of is to see if and how the
change agents mobilised the knowledge of HIV and TB
stigma that they gained from the training workshops and
how, if at all, they were able to use some of the
stigma-reduction communication techniques they learned.
Audio-recorded focus group discussions may also be

held with purposively selected HCWs at all levels who
did not attend the change-agent training. The broad aim
is to explore their perceptions of HIV and TB stigma
and if and how it manifests in the workplace. It will also
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be interesting to probe their awareness and reception of
the social marketing campaign and its effects.
Qualitative data are also collected by CHSR&D re-

searcher team members via one-on-one in-depth inter-
views, audio-recorded, with any HCWs who are/were
infected with HIV and/or TB and who are willing to
share their experiences of stigma and support in the
workplace.

Data processing and management (SPIRIT point 19)
Baseline data processing and management
The CHSR&D has a dedicated, secure data processing
room, as well as a dedicated secure data storage room.
All UFS computers are password protected; in addition
project data files are encrypted.
A quarter of the collected questionnaires are randomly

selected for purposes of developing a coding list for
open-ended questions. Four data coders collaboratively
develop the coding list. To ensure quality and accuracy,
data are double-captured and cleaned in SPSS. Fre-
quency counts are calculated for all questions to check
for outliers. The two datasets are then checked for any
discrepancies and corrected.
As noted in the ‘Ethics’ section below, no respondent

names appear in the SPSS database, only their unique
identifying numbers. The list with the names of partici-
pants will be kept separate from the database, and will
only be used for the post-intervention survey, when we
need to know who to follow-up. All research data and
documents referring to the trial will be stored and main-
tained in a secured storage space at the CHSR&D, UFS,
for a minimum of 10 years from the end of the trial.

Post-intervention data processing and management
The same processes and protocols are followed for the
data gathered from HCWs’ evaluation of training inter-
ventions, as well as for the post-intervention survey.

Qualitative data processing and management
Each focus group discussion is audio-recorded using two
digital recording devices, and notes are taken by a
research assistant. Audio-recordings and notes are tran-
scribed verbatim into Microsoft Word by an independ-
ent commercial company. A member of the research
team reads through the interview data to address spell-
ing mistakes, inconsistent spacing and formatting, and
to check for and resolve any possible transcription er-
rors. Cleaned transcriptions are then imported into
NVivo version 11 for the electronic management of ana-
lyses. The dataset will be digitally secured with a pass-
word, shared only among the members of the analysis
team.
One-on-one in-depth interviews are also recorded

on a digital recording device. Audio-recordings are
transcribed verbatim to Microsoft Word by a research
officer at the CHSR&D. A member of the research
team will read through the interview data to address
spelling mistakes, inconsistent spacing and formatting,
and to check for and resolve any possible transcrip-
tion errors. Any information that identifies a particu-
lar hospital, person, or participant will be replaced by
unique identifying numbers. Transcribed data are then
imported into to NVivo version 11 for the electronic
management of analyses. The dataset will be digitally
secured with a password, shared only among analysis
team members.
Data analyses
Quantitative data (SPIRIT point 20a; 20b)
The analysis of quantitative data involves three steps.

1. A number of scales were developed to measure
HCWs’ internal and external stigma towards HIV
and TB. As a method for theory testing, the scales
were validated through confirmatory factor analysis
(CFA) using Mplus [43]

A detailed description of the validation of the scales
has been published [21], but to summarise:
The questionnaire items designed to measure HIV
and TB stigma and which held a sufficient factor
loading (> 0.5) were included in the scales, as they
reflected the theoretical construct [44, 45]. Further,
to test how the constructed scales fit the data using
model fit indices (the comparative fit index (CFI),
the Root Mean Square Error of Approximation
(RMSEA), and the Standardised Root Mean Square
Residual (SRMR)). A scale was considered reliable if
it had a Cronbach’s alpha of above 0.7 [46]. Since the
HCWs belong to very different professional
categories, measurement invariance was tested
among these groups when comparisons in effects
or means were done. To compare regression
coefficients between the groups, the meaning of
the measurement (i.e. the factor loadings) must
be invariant across groups; this is referred to as
metric invariance. To compare stigma levels, the
factor means and intercepts also need to be invariant,
this is referred to as scalar invariance [47, 48].
The baseline data were further analysed with
different SEM models, since they could integrate
the latent stigma scales. Factors associated with
HIV and TB stigma were explored. In terms of a
primary (measurement) outcome—scientific
information was generated on the extent and
sources of HIV- and TB-related stigma among
HCWs in the Free State. It is important to note, for
reasons explained later, in the section on
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‘Monitoring’, these measurement results must be
read with caution.
Analyses of data in terms of the secondary
(intervention) outcome—the environment in with
HCW’s seek care—is ongoing. So far, two articles
have been submitted. In one, a model confirmed
the hypothesis that higher stigma levels among
HCWs are associated with lower use of
occupational health units for HIV and TB services.
In another, binominal logistic regression was used
to explore factors associated with HCWs’ fear of
contracting TB and HIV in the workplace
2. When the post-intervention data have been gath-
ered, the second step of the analysis will be to apply
linear mixed modelling to analyse changes in HIV
and TB stigma between the intervention and the
control group. The within-subject correlation be-
tween the two time points can then be accounted for
by introducing a random effect into the model [49].
The stigma measurements will have to be metric in-
variant between the intervention and the control
group and scalar invariant between the different time
points (pre- and post-assessment) [46, 47]

3. SEM will allow us to test path models that
optimally reflect the complex interrelationships
between our different key concepts and the HIV
and TB stigma between HCWs in the healthcare
setting [43]. Therefore, in addition to estimating the
intervention effects, the complex pathways to what
might cause the effects can be explored through
path and mediation analysis. These methods can
also assess whether a reduction in stigma over
time also could influence the secondary outcomes

Qualitative data
All qualitative data will be entered into NVivo (qualitative
data-management software) and two experienced analysts
will conduct a thematic analysis—where text segments are
assigned basic codes, organised into categories, and then
explored for relationships and overall themes. Transcripts
will first be read and re-read to establish a preliminary
coding structure. Two researchers will then independently
code the scripts using the pre-determined (a priori) codes,
but also adding new, emergent codes. Coding will then be
interrogated to establish inter-coder reliability, but also
with a view to reaching conceptual alignment on existing
and emerging codes. The goal of this in-depth analysis is
to uncover the mechanisms (why and how) through which
interventions have impacted, or failed to impact, stigma
levels in the hospitals.

Monitoring
In line with the MoU between the CHSR&D (as the imple-
menter of the research) and the FSDoH (as the government
department governing the public health facilities in which
the research is being conducted), a special steering commit-
tee, made up of delegates from both institutions, was con-
vened (SPIRIT point 21a). The committee is independent
of the sponsor/funder. The CHSR&D and CELLO keep the
committee informed on the progress of the trial via email
updates and written progress reports submitted to the
committee and to the FSDoH Research Directorate. The
CHSR&D also brings any emerging problems or require-
ments to the attention of the committee, which is tasked to
find and agree on appropriate solutions (SPIRIT point 5d).
(SPIRIT points 22, 23) The Memorandum of Agree-

ment (MoU) between the CHSR&D and the FSDoH
makes allowance for an outside assessor to appraise the
trial mid-way through its implementation and to report
any adverse events or unintended negative effects of trial
interventions or trial conduct. The assessor is appointed
by the FSDoH and is independent from the investigators
and the sponsor/funder. In addition, complaints and
concerns can also be lodged with the Trial Steering
Committee, referred to earlier: it has representatives
from different tiers within the FSDoH, including hospital
CEOs. Finally, the CHSR&D as key implementer main-
tains close contact with hospital management and keeps
channels of communication open for any dissatisfactions
to be aired.
Key to monitoring is to establish whether it is ethical to

continue the trial. The three project partners—the
FSDoH, CHSR&D, and CELLO—must mutually decide
this in consultation with one another and the Trial
Committee (SPIRIT point 21a). If very low stigma levels
were found at baseline, then intervention would not be
warranted. Key results supporting our decision to proceed
to the intervention phase are appended (Additional file 6);
(SPIRIT point 21b). It is vital to note that these results
should be read with extreme caution and are not for
dissemination beyond this current article. Both the pilot
study’s survey instrument [21] and the adapted baseline
survey instrument [50] demonstrated the validity and reli-
ability of the newly developed stigma scales, exhibit-
ing their ability to measure external and internal HIV
and TB stigma in the population of HCWs. However,
due to the fact that there is no other similar stigma scale
(targeted at the HCW population) at our disposal, it is not
possible to compare the measured stigma levels to a
benchmark value, rendering statements about the severity
of the problem difficult. For this reason, the team decided
to calculate simple stigma scores from the developed
stigma items: for each list of items measuring one type of
stigma, we calculated a percentage demonstrating what
proportion of the respondents responded at least once to
a stigmatising statement. The score thus indicates whether
the responding HCW had at least one stigmatising
response. This approach does not optimally use the data
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gathered by the Likert items (as the CFA does) and was
only intended to provide us with a rough estimate of
stigma levels to assess the trial mid-term.
Ethics, consent and permissions
This study was granted formal ethical approval from two
independent committees (SPIRIT point 24); details pro-
vided at the end of the article under ‘Ethics approval and
consent to participate’.
(SPIRIT point 25) Further protocol amendments are not

anticipated, but should any be required they will be sent to
ethics committees for review and approval. In line with the
MoU between CHSR&D and FSDoH, approval for changes
that have ethical implications will also be sought from the
FSDoH via the Trial Steering Committee and the FSDoH
Research Directorate. Such changes will also be submitted
to the trial registry. Authors will submit updates to the
journal Trials if this is recommended practice.
Both ethics committees follow international standards

for research with human subjects, inter alia, the 2002
version of the Declaration of Helsinki. All participants
are informed in full about the research, what their
participation involves, and what their rights are—for
instance that participation is voluntary, that they are free
to withdraw from the study, and that there are no costs
or benefits to them personally for participating. Those
who decide to participate must sign their consent;
Model information sheets and consent forms for the
survey, the focus group discussions, and the one-on-one
interviews are appended (Additional file 3). Fieldworkers
who are trained, and ethically sensitised, negotiate each
consent in one of three local languages, depending on
which the participant prefers (SPIRIT point 26a). It is
acknowledged that stigma is a sensitive issue and that
the research could evoke emotional discomfort for some
participants. Participants experiencing adverse effects
from the trial are referred to a specialist division within
the FSDoH—the Employee Assistance Programme
(EAP)—which employs psychologists and social workers
and is mandated to support the welfare of HCWs
(SPIRIT point 30).
Although participants have to provide their full names

and contact details on the consent form, proper measures
are taken to protect their confidentiality. Their names are
replaced with a unique number that is pasted onto their
consent forms, their completed survey questionnaires, and
the participant list kept by the fieldworkers for that day.
Consent forms are then separated from the question-
naires. At the end of each day, the lists, consent forms,
and completed questionnaires are managed by fieldwork
team leaders. The fieldwork teams meet with a CHSR&D
PI on a weekly basis to check progress, discuss any prob-
lems, and hand in completed questionnaires.
(SPIRIT point 27) All the paperwork then proceeds to
the CHSR&D premises for data capturing. The Centre
has a separate and secure data room where all physical
records and questionnaires are kept locked away.
Electronic data—including the list of participant names
matched to their unique identifying numbers—are
captured on password-protected computers and stored
in password-protected files. The electronic data used in
analyses are thus entirely anonymised. Only the PI in
charge of data collection keeps the list with the
participant names and their unique numbers; it is
essential to have this information because the same par-
ticipants are followed up in the post-intervention survey.
Trial data are kept in these secure conditions for a
period of 10 years, after which they are destroyed.
Access to the final trial dataset is limited to investigators

who are project team members and who work in the two
research partner institutions: the CHSR&D and CELLO
(SPIRIT point 29). Principal investigators declare that they
have are no financial or other competing interests for the
overall trial or any of the study sites (SPIRIT point 28).
In addition, to ethics approval, formal permission to

conduct the (baseline) study and its interventions in Free
State public health facilities was obtained from the
FSDoH (Additional files 7 and 8).

Dissemination of results and findings (SPIRIT
point 31a)
Firstly, we will share our findings with the international
scientific community via peer-reviewed publications in
journals with an SCI-impact factor (e.g. Clinical Infec-
tious Diseases, Social Science & Medicine, International
Journal of Tuberculosis and Lung Disease, etc.). These
peer-reviewed publications will be co-authored by pro-
ject team members, occasionally including co-authors
who contributed significantly to the content or analytical
bases of an article; professional ‘ghost’ writers will never
be used (SPIRIT point 31b). We will also present the
results at (inter)national conferences (e.g. Union World
Conference on Lung Health; International Conference on
AIDS & STIs in Africa, etc.).
Secondly, we will share our findings with the health-

care workforce (e.g. hospital CEOs, HCWs, occupational
health representatives) in the eight hospitals where the
research was conducted.
Finally, we will present our results to the FSDoH in

a study report that includes a list of evidence-based
recommendations to combat HIV and TB stigma in
South African health facilities. In this way we hope to
contribute to the development and implementation of
effective and sustainable stigma-reduction policies and
strategies.
As noted at the end of the article in the section 'Avail-

ability of data and materials', access to the dataset is
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restricted, at this point in time, to the two research insti-
tutions (CHSR&D and CELLO) and the project research
team members. The same applies to the statistical code
(SPIRIT point 31c). In due course, these may be made
available by the corresponding author and co-PI (AR), or
the CELLO PI (EW) on reasonable request, and once
clearance is obtained from the UFS, UA, and FSDoH.

Discussion
The project encountered some unexpected delays, stem-
ming from a delay at the funding body, VLIR-UOS. The
project was granted funding in November 2014. It was
communicated that the project (requiring a total of
4 years of research activities) should start after the sign-
ing of the Royal Decree (KB) (10 April) and before 12
December 2015. However, we also received an email
explaining that all VLIR-UOS projects would be subject
to a new regulatory framework which entailed an
important consequence for the current project: Phase I
– originally scheduled to last 24 months – should now
end before 31 December 2016. This would shorten
Phase I of the project from 24 to 20 months. In addition,
the final contract (which can only be signed after the KB
is published) releasing the funding was only finished in
June 2015, again cutting on the duration of Phase I: we
now only had 18 months to execute 24 months of
research activities – we also funded the first months of
activities from our own resources as the funds only
became available in November 2015.
The project team has done its best to minimise the im-

pact of this shortened time span on the research activities.
Nonetheless, we could not implement the intervention in
Phase I (as originally planned). This caused some funding
issues as the funds for this intervention were budgeted in
Phase I and could not be transferred to Phase II. We had
to adapt the interventions and consulted the Free State
Department of health and the intervention hospitals to
jointly redesign the interventions. This consultative
process ended in November 2016 with the signing of a
Memorandum of Understanding between the implement-
ing partners, and the issue of a new letter of permission
from the FSDoH (Additional file 8); (all preliminary
research activities, including the baseline survey, were
granted permission under an earlier permission letter
(Additional file 7)). We were thus able to start with inter-
ventions only in early 2017. Implementation has gone
extremely smoothly and the interventions have been very
well received. We are, therefore, on track to successfully
test the intervention in the cluster RCT follow-up survey
in 2018.
There were also on-the-ground changes in the research

context, which necessitated adaptations to the original
protocol (version 1). On 1 September 2016, South Africa
moved to a Universal Test and Treat (UTT) strategy
where HIV testing and treatment is made widely available,
for free, in community settings (including commercial
pharmacies). UTT is in line with South Africa’s National
Development Plan (NDP) 2030, the UN Sustainable
Development Goals, and UNAIDS 90-90-90 targets of
2020 [51]. The implication for our study was that there
would no longer be as much emphasis on encouraging
HCWs to access HIV and TB testing and treatment on
site, in their hospitals, via their occupational health units
(OHUs). This shift, and the continuing shortage of human
resources for health in the public health system, resulted
in two out of the four intervention hospitals no longer
having a functional OHU. This shift meant that one of our
sub-objectives had to be reformulated. Accordingly, ‘To
improve use of occupational health units (OHUs) for HIV
and TB screening and treatment in intervention hospitals’,
was replaced by ‘To improve the environment in which
healthcare workers seek care’.
Trial status
An application for funding was submitted in October 2014
to VLIR-UOS (Vlaamse Interuniversitaire Raad—Flemish
Interuniversity Council). It went through a rigorous exter-
nal review process; enquiries about the funding and the trial
sponsor can be directed to the VLIR-UOS contact person
Christophe Goossens, Programme Officer South:
Cambodia, Vietnam, South Africa and Mozambique; (Tel:
+ 32 2550 19 65; email: christophe.goossens@vliruos.be)
(SPIRIT point 5b).
Funding was granted for 4 years, and the first tranche

was released in Year 1, November 2015. Recruitment (base-
line) began in Year 2, February 2016, and recruitment for
the first phase of interventions began in Year 3, March
2017. We anticipate that recruitment will be completed by
Year 4, August 2018—after the post-intervention survey
and subsequent qualitative work. (SPIRIT point 4; see also
‘Section 13.5’).
Changes to the original protocol (version 1 of 16

September 2015) were approved by ethics; this article
is based on the final protocol (version 2 of 7 December,
2016) (Additional file 9 shows both versions); (SPIRIT
point 3). Permission to proceed with the study (baseline)
was granted by the Free State Department of Health in
July 2015, permission for the interventions was granted by
in February 2017 (respectively, Additional files 7 and 8).
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