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ABSTRACT
Introduction  Sexually transmitted infections (STIs) can 
cause serious morbidity, including pelvic inflammatory 
disease, and adverse pregnancy outcomes. In low/
middle-income countries, limited laboratory infrastructure 
has resulted in a syndrome-based approach being used 
for management of STIs, which has poor sensitivity and 
specificity, leading to considerable underdiagnosis and 
overtreatment. The WHO has called for development 
and evaluation of strategies to inform replacement of 
syndromic management by diagnostic testing.
The aim of this project is to evaluate a strategy of point-
of-care testing for six STIs in antenatal care (ANC) in 
Zimbabwe.
Methods and analysis  A prospective interventional 
study will be conducted in ANC clinics in Harare province, 
Zimbabwe. One thousand pregnant women will be 
recruited when registering for routine ANC. Alongside 
routine HIV and syphilis testing, participants will be offered 
an integrated screening package including testing for 
Chlamydia trachomatis (CT), Neisseria gonorrhoeae (NG), 
Trichomonas vaginalis (TV) and hepatitis B. All individuals 
with STIs will receive treatment, partner notification 
services, risk reduction counselling and referral if needed 
according to national guidelines. Gonorrhoea samples 
will be cultured and tested for antimicrobial resistance as 
per WHO enhanced gonococcal antimicrobial surveillance 
programme guidelines.
The primary outcome measure is the composite 
prevalence of CT, NG, TV, syphilis and hepatitis B. A mixed-
methods process evaluation and economic evaluation will 
be conducted to understand the acceptability, feasibility 
and cost-effectiveness of integrated STI testing, compared 
with standard of care (syndromic management).
Ethics and dissemination  The study protocol was 
approved by the Medical Research Council of Zimbabwe, 
the Biomedical Research and Training Institute Institutional 
Review Board, and the London School of Hygiene & 
Tropical Medicine Research Ethics Committee. Results 
will be submitted to open-access peer-reviewed 

journals, presented at academic meetings and shared 
with participating communities and with national and 
international policymaking bodies.
Trial registration number  NCT05541081

INTRODUCTION
Globally, there were an estimated 374 million 
infections of Chlamydia trachomatis (CT), Neis-
seria gonorrhoeae (NG), Trichomonas vaginalis 
(TV) and syphilis in 2020 among people aged 
15–49 years.1 Untreated sexually transmitted 
infections (STIs) can cause adverse preg-
nancy outcomes, congenital infection and 
pelvic inflammatory disease.2 STIs are also 
associated with increased risk of both HIV 
transmission and acquisition.3

STRENGTHS AND LIMITATIONS OF THIS STUDY
	⇒ The mixed-methods approach, with qualitative and 
quantitative data, will allow for the development of a 
multilayered understanding of the acceptability and 
feasibility of this integrated screening package.

	⇒ Inclusion of an economic evaluation will allow for 
estimation of the cost-effectiveness of this screen-
ing package compared with routine care, which is 
essential for considering the scalability and sustain-
ability of the programme.

	⇒ The large sample size will ensure an estimation of 
sexually transmitted infection (STI) prevalence with 
high precision among antenatal attendees in Harare.

	⇒ This study does not include a formal outcome evalu-
ation to assess the impact of this integrated screen-
ing package for STIs on adverse birth outcomes, 
which will need to be informed by future studies.

	⇒ Our focus on urban clinics will likely limit the gen-
eralisability of our findings to other urban centres in 
Southern Africa.
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There are multiple contributing factors to the 
persistence of the high incidence of STIs globally. 
Complex sociocultural barriers such as stigma, limited 
sexual health education and barriers to condom use, and 
biomedical factors such as asymptomatic infections and 
increasing levels of antimicrobial resistance (AMR) have 
been exacerbated in recent years by a substandard global 
response to STIs, characterised by a lack of funding and 
political commitment.1

Effective management of STIs in low/middle-income 
countries (LMICs) is additionally hindered by the use of 
syndromic management, which is the provision of treat-
ment to an individual presenting with symptoms and/or 
signs that may be caused by an STI.4 This is problematic as 
the majority of curable STIs are asymptomatic, particularly 
in women, and are missed by syndromic management.5 
Furthermore, treatment for infections that patients may 
not have may lead to side effects and increased AMR.6

Diagnostic platforms that do not require complicated 
laboratory infrastructure are available, but cost and lack 
of evidence on how they should be implemented to maxi-
mise both clinical effectiveness and cost-effectiveness in 
LMICs limit their implementation. Integration of diag-
nostic STI testing into health systems is likely to be key 
to reducing rates of STIs in LMICs, and the WHO has 
called for evidence to inform replacement of syndromic 
management by diagnostic testing.7 8

A group that may particularly benefit from the intro-
duction of diagnostic testing for STIs is pregnant women. 
Pregnant women in LMICs are a high-risk population for 
STIs,9 and diagnosis and treatment may prevent adverse 
pregnancy outcomes and congenital transmission of some 
infections.10 As point-of-care (POC) testing for HIV and 
syphilis has already been integrated into antenatal care 
(ANC) services, this provides a platform for further STI 
testing and management and potentially enhances oper-
ational feasibility. In addition to curable STIs, this is also 
pertinent for hepatitis B, as testing is noted to be essential 
for the WHO’s triple elimination initiative, which aims to 
eliminate vertical transmission of HIV, syphilis and hepa-
titis B.11 Key to triple elimination is the provision of a 
multidisciplinary approach within routine ANC services.

There are limited data on STI prevalence among preg-
nant women in Zimbabwe. Prevalence of CT up to 26.0%, 
of NG up to 6.4% and TV up to 24.8% has been reported 
in pregnant women in South Africa and Zambia.12–16 A 
2010 study found a TV prevalence of 11.8% and syphilis 
prevalence of 1.2% among pregnant women in Harare.17 
Recent studies among female youth in Harare have 
demonstrated a combined CT/NG prevalence between 
18.2% and 19.5%.18 19 A prevalence of hepatitis B ranging 
between 3.1% and 5.3% has been reported in pregnant 
women in South Africa.20–22

Control of STIs, particularly NG, is additionally 
compromised by AMR.23 Surveillance is key to identifying 
and monitoring AMR. WHO and the Centers for Disease 
Control, USA established the Enhanced Global Gono-
coccal Antimicrobial Surveillance Programme (EGASP) 

in 2015.24 A sample of at least 100 gonococcal isolates per 
year per country is recommended.23 However, gonococcal 
AMR data are still extremely limited and in 2018, only 
5 of 47 countries in the WHO African Region reported 
susceptibility testing for NG of at least one of ceftriaxone, 
cefixime, ciprofloxacin and azithromycin.25–28

Rationale
Evidence is required to inform the use of diagnostic 
testing for STIs in LMICs, at both national and interna-
tional levels, particularly regarding acceptability, feasi-
bility and cost-effectiveness. Additionally, there is a data 
gap regarding the prevalence of STIs among pregnant 
women in Zimbabwe. Given the paucity of data on AMR 
in NG in Africa, there is also a need to strengthen AMR 
surveillance systems.

Aims and objectives
The overall aims of this study are to implement and eval-
uate a strategy for integration of POC diagnostics for STIs 
into ANC settings and to establish a gonococcal AMR 
surveillance strategy aligned with EGASP in Zimbabwe.

The objectives are to:
1.	 Determine the prevalence and yield of POC testing for 

CT, NG, TV, syphilis and hepatitis B, and factors asso-
ciated with presence of STIs among pregnant women.

2.	 Conduct a mixed-methods process evaluation to un-
derstand the acceptability and feasibility of POC STI 
testing and comprehensive case management in ANC 
settings.

3.	 Estimate the cost and cost-effectiveness of integrated 
STI testing compared with standard of care.

4.	 Investigate the prevalence of AMR for NG to inform 
the development of an EGASP in Zimbabwe.

METHODS AND ANALYSIS
Study design and setting
A prospective interventional study will be conducted in 
primary healthcare clinics (PHCs) in Harare province, 
Zimbabwe. The PHCs are all based in urban, high-density 
settings, and provide nurse-led services including ANC 
and uncomplicated deliveries. High-risk women receive 
their ANC at central hospitals, with referral also available 
if complications develop in labour. Opt-out HIV and syph-
ilis testing using rapid diagnostic tests is part of routine 
care. GeneXpert devices are often available for tubercu-
losis diagnosis, but the study will provide an additional 
machine to ensure that sufficient diagnostic capacity is 
available. We previously demonstrated the feasibility of 
using non-laboratory technicians to operate the GeneX-
pert device for on-site CT/NG testing in community 
settings in Bulawayo, Zimbabwe.29

Study population and recruitment
Pregnant women will be recruited when registering for 
routine ANC, starting in January 2023. It is the intention 
that only pregnant women attending their first ANC visit 
of this pregnancy will be recruited. However, if there is 
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ongoing slower-than-expected recruitment, pregnant 
women attending for ANC follow-up visits will also be 
considered for enrolment. There will be no age cut-off 
for enrolment. Exclusion criteria will be enrolment in this 
study on a previous antenatal visit and being unable or 
unwilling to provide written informed consent. Recruit-
ment will be conducted during weekdays only. Pregnant 
women will be consecutively enrolled as testing capacity 
allows.

Reasons for declining participation, and for exclusion, 
will be documented. If participants only consent to some 
of the STI tests, reasons for declining the others will be 
recorded.

Study procedures
The full schedule of events for pregnant women is 
described in table 1. Following consent, an interviewer-
administered questionnaire will collect sociodemo-
graphic data, clinical history including STI symptoms and 
recent antibiotic use, sexual and obstetric history. Contact 
information will be collected for follow-up.

Participants will provide three self-taken or provider-
taken vaginal swab samples. One vaginal swab sample will 
be tested for CT and NG using the Xpert CT/NG assay 
(Cepheid), which has an analytical time of 90 min. The 
GeneXpert device will be operated using a rechargeable 
powerpack to provide an uninterrupted power supply. 

Table 1  Schedule of events for pregnant women

Participants Activity
Day 0
(study entry)

Days 
1–5

Days 
4–14

On partner 
attendance Birth

Post partum
(planned telephone 
follow-up)

All Informed consent X

All Questionnaire X

All HIV testing X

All Syphilis testing X

All HBV testing X

All Vaginal swab collection X

All CT/NG testing X

All TV testing X

STI test positive Health education X

HBV test positive Venepuncture X

HBV test positive HBV viral load and ALT testing X

HBV test positive Referral to secondary care X

HIV test positive Referral as per PHC processes X

CT/NG/TV/syphilis 
test positive

Provision of treatment X

CT/NG/TV/syphilis 
test positive

Partner notification advice and slip X

NG test positive Cervical swab collection X

NG test positive Plating of cervical swab and incubation at 
laboratory

X

STI test positive
Not treated on day 0

Contact participant by telephone and ask 
to return to PHC for treatment

X

Cultured NG isolate Storage of isolate at −80°C X

Partners Provision of treatment to partners who 
attend PHC

X

HBV test positive Provision of HBV birth dose vaccine 
coordinated with PHC and secondary care

X

CT/NG/TV/syphilis 
test positive

Contact by telephone to collect data on 
partner notification process

X

All Contact by telephone to collect birth 
outcome data

X

All Review of birth registry records to 
supplement birth outcome data from 
participants

X

ALT, alanine aminotransferase; CT, Chlamydia trachomatis; HBV, hepatitis B virus; NG, Neisseria gonorrhoeae; PHC, primary healthcare clinic; STI, 
sexually transmitted infection; TV, Trichomonas vaginalis.
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The second swab will be tested for TV using the OSOM 
Trichomonas Rapid Test (Sekisui Diagnostics), which 
has an analytical time of 10 min.30 The third swab will 
be stored for future studies including possible whole-
genome sequencing. A fingerprick blood sample will be 
taken for HIV, syphilis and hepatitis B testing using the SD 
BIOLINE HIV/Syphilis Duo (Abbott Diagnostics Medical 
Co) (analytical time 20 min) and HBsAg 2 (Abbott Diag-
nostics Medical Co) (analytical time 30 min) rapid tests, 
respectively.31 HIV and syphilis testing, referral to HIV 
services, syphilis treatment and partner notification for 
those with HIV or syphilis are already part of routine care. 
The study team will work with health facility staff to inte-
grate the additional STI testing with routine ANC services 
to prevent duplication of procedures.

Participants with positive test results and their partners 
will be managed in line with Zimbabwe national treat-
ment guidelines.32 For participants with an STI syndrome 
on presentation, immediate treatment will be provided 
for syndromes such as pelvic inflammatory disease and 
genital ulcer disease, where testing will not alter manage-
ment. For vaginal discharge syndrome, participants will 
ideally wait for their results to receive tailored treatment; 
however, they will receive metronidazole regardless of 
results, in order to cover for bacterial vaginosis. For symp-
tomatic participants not willing or able to wait or return 
for their results, they will have the option to receive full 
syndromic treatment.

Participants will ideally collect their results and receive 
treatment if necessary within the same clinical visit. 
Participants who test positive for an STI but are unable to 
receive same-day treatment will be actively followed up by 
telephone, up to five times over a 28-day period, to advise 
them to return for treatment.

A client-referral approach will be used for notification 
of sexual partners. Women will be counselled on the 
importance of their partners receiving treatment and 
given partner notification (PN) slips for their partners to 
return for presumptive treatment. Although partners will 
be able to attend any clinic, treatment will be provided 
free of charge if they return to the study clinic.

Women newly diagnosed with HIV will be referred for 
antiretroviral therapy as per local PHC processes. Women 
newly diagnosed with hepatitis B will have hepatitis B 
viral load and alanine aminotransferase testing, alongside 
referral to a gastroenterology specialist in secondary care. 
Although hepatitis B vaccination is currently included 
in the Zimbabwe national vaccination schedule at 6, 10 
and 14 weeks, birth dose vaccination is not yet standard 
of care in Zimbabwe. Birth dose vaccines will therefore be 
provided by the IPSAZ Study. This is likely to be logistically 
complex and bespoke strategies for implementation will 
be designed in conjunction with healthcare teams at the 
individual PHCs and with local secondary care providers.

Birth outcome data will be collected from birth regis-
ters, including birth weight, gestation, mode of delivery 
and stillbirth. Estimated due date, which will be compared 
with actual birth date to determine prematurity, will be 

based on last menstrual period. Participants will also be 
contacted by telephone post partum to facilitate this 
process by providing information on date and location of 
birth, and to provide supplemental data if necessary if the 
birth register is incomplete. Participants will also be asked 
about number of ANC visits, and for women with positive 
STI results, if they gave the PN slip to their partner, and if 
their partners were treated.

Process evaluation
A mixed-methods process evaluation will be conducted, 
based on the Medical Research Council (MRC) Process 
Evaluation Framework.33 The focus will be on under-
standing what was implemented and how; how the inter-
vention led to change; and how local context affects 
implementation and shapes outcomes. Linnan and 
Steckler’s process evaluation framework has also guided 
the choice of specific research domains related to imple-
mentation, where fidelity, dose and reach/coverage are 
central features.34

Table 2 details the process evaluation research domains 
and questions. A logic model demonstrating the proposed 
theory of change is shown in figure 1.

Following initial qualitative formative work to refine the 
testing strategy, a concurrent triangulation strategy will be 
used, with quantitative and qualitative data collected in 
parallel, with similar weighting given to each.35 This will 
allow for triangulation of data in order to comprehen-
sively address the process evaluation questions. Routine 
monitoring data will include uptake of testing, treatment 
and PN, as well as stock monitoring, debriefing minutes 
and recording of GeneXpert error codes. Data collection 
will also include structured and unstructured observation, 
and focus group discussions and in-depth interviews with 
key stakeholders including pregnant women, partners, 
clinic staff, policymakers and the research team involved 
in delivery of the intervention (including both the clinic-
based team and laboratory staff). Different topic guides 
will be designed for interviews and focus group discus-
sions at different stages of implementation, to reflect the 
changing focus of the process evaluation. Participants 
for interviews and group discussions will be purposively 
selected to ensure a relevant range of views for each stage 
of the process evaluation. Adaptations will be made to the 
testing strategy based on interim process evaluation find-
ings to improve ongoing implementation.

Thematic analysis on qualitative data will be performed 
to identify and develop key themes and concepts on 
addressing what was implemented and how; how the 
intervention led to change; and how local context affects 
implementation and shapes outcomes.

Economic evaluation
Cost-effectiveness will be evaluated as the ratio of incre-
mental costs and incremental effects of POC testing for 
CT, NG and TV, in comparison with routine care using 
syndromic management. Total costs and effects will be 
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estimated for each arm, with incremental values calcu-
lated from these estimates.

Clinical endpoints include mild infection, pelvic 
inflammatory disease, infertility and adverse birth 
outcomes including miscarriage, stillbirth, low birth 
weight and prematurity. Incidence of clinical endpoints 
will be estimated from existing literature, with such esti-
mates for adverse birth outcomes being supported by 
primary data collection. Disability-adjusted life years will 
be the main outcome, and will be modelled based on clin-
ical endpoints, predicted life expectancy and disability 
weights.36 Intermediate measures include cost per patient 
screened, diagnosed with an STI and treated. A simple 

static decision tree model will be used to structure the 
cost-effectiveness evaluation, which will be from a health 
system perspective.

Health system costs required to deliver the testing 
strategy will be collected from both primary and secondary 
data sources using a bespoke cost extraction tool. Finan-
cial and economic costs will be estimated based on study 
financial records, staff interviews, time-and-motion 
studies and other sources such as national salary scales for 
the Zimbabwe health service. Cost categories will include 
start-up costs such as training costs, capital costs including 
buildings and storage and equipment, and recurrent 
costs, including personnel, consumables, and transport 

Table 2  Framework for process evaluation

Framework 
domain

Research 
domain Research questions Data collection methods and sources

Implementation Fidelity 	► How did implementation vary from the 
protocol that is (a) offering STI screening, 
(b) undertaking STI screening, (c) providing 
comprehensive case management 
including partner notification, (d) training 
and supervision of staff?

	► What were the barriers and facilitators to 
implementation?

	► What adaptations were made?

Routine monitoring data
Structured observation
FGDs with clinic staff (1–2 per PHC) and 
IDIs with research team (all members), 
pregnant women (8–10 per PHC), 
partners (3–4 per PHC) and clinic staff (4 
per PHC)*
IDIs with pregnant women who decline 
STI screening (3–4 per PHC) to explore 
reasons for this

Coverage 	► What proportion of: (a) pregnant women 
attending antenatal care were offered STI 
screening, (b) pregnant women who were 
offered STI screening took it up, (c) positive 
STI cases were treated, (d) partners of 
positive cases were treated?

	► How equitable was this coverage?
	► What were the barriers and facilitators to 
each step?

Mechanisms of 
impact

Responses 
to and 
interactions 
with the 
intervention

	► Which components of the intervention were 
best accepted and adopted by pregnant 
women and HCWs and why?

	► What challenges and barriers were faced?

Structured observation
FGDs and IDIs with pregnant women, 
partners and HCWs*

Interactions 
and 
consequences

	► How did various components of the 
intervention interact?

	► Were there any unanticipated pathways or 
consequences?

Context Proximal and 
distal

	► What social, cultural, political and logistical 
factors impede or facilitate how the 
intervention was implemented, and how 
were HCWs able to engage with and adopt 
aspects of the intervention?

	► What were contextual reasons for 
adaptations to the intervention and its 
delivery?

FGDs and IDIs with pregnant women, 
partners and HCWs*
Structured and unstructured observations
Key informant interviews with local health 
authorities and community leaders
Context diaries to record external events

*Number of IDIs/FGDs listed is approximation.
FGDs, focus group discussions; HCWs, healthcare workers; IDIs, in-depth interviews; PHC, primary healthcare clinic; STI, 
sexually transmitted infection.
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costs. Costs associated with downstream complications 
of infection will be estimated from the literature. Costs 
incurred by patients while attending ANC, including 
transport costs and opportunity costs, will be collected 
using the interviewer-administered questionnaire. Addi-
tional costs associated with the testing strategy, such as a 
longer visit or to return for treatment, will be recorded.

Individual and combined parameter uncertainty will 
be investigated using deterministic and probabilistic 
sensitivity analyses. The cost-effectiveness of the testing 
strategy compared with syndromic management will be 
compared against appropriate cost-effectiveness thresh-
olds for Zimbabwe.

AMR surveillance
EGASP recommends the collection of at least 100 gono-
coccal isolates per year per country. Assuming a prevalence 
of NG of 3% among pregnant women, only 30 women 
with NG will be identified. To supplement the number 
of isolates obtained from ANC participants, men aged 18 
years and above presenting with urethral discharge to the 
study clinics who provide written informed consent will 
be recruited. Consecutive sampling will be performed as 
resources allow, with the antenatal testing strategy taking 
priority.

Men with urethral discharge have been selected as 
the yield of a positive gonococcal culture will be high. 
Assuming an estimate of 50% NG prevalence among 
symptomatic men,37 we anticipate recruiting approxi-
mately 140 men with urethral discharge. We therefore 
estimate isolation of 70 gonococcal isolates from men 
which, in addition to 30 isolates from women, will give 
100 NG isolates in total. If the prevalence of NG is 

lower than predicted, recruitment of men with urethral 
discharge will continue until 100 NG isolates have been 
obtained.

Data on age, sex, risk factors for STIs, including 
number of recent sexual partners and gender of sexual 
partners, current STI symptoms, recent antibiotic use, 
treatment provided at the PHC and previous STI diag-
noses including HIV, will be collected using an interview-
administered questionnaire. Nurse-collected urethral 
swabs will be collected from all enrolled men, and they 
will be managed syndromically according to national 
guidelines as part of routine care.

Testing procedures for AMR
WHO EGASP guidelines and standard operating proce-
dures will be adapted for use with pregnant women, and 
otherwise followed for AMR testing for NG.38 Nurse-
collected cervical samples will be obtained using ESwabs 
(COPAN Diagnostics) from women initially found to be 
positive for NG using the Xpert assay. Speculum exam-
inations will be conducted by nurses with many years of 
experience performing these examinations, using plastic 
disposable speculums. Samples will be plated onto the 
InTray GC (Biomed Diagnostics) in-vitro device, as will 
urethral samples collected from men. These will be 
subsequently incubated in the laboratory and minimum 
inhibitory concentrations of ceftriaxone, cefixime, azith-
romycin and ciprofloxacin will be determined using 
Etest (bioMérieux) and interpreted using the Euro-
pean Committee on Antimicrobial Susceptibility Testing 
standards.39

Figure 1  Logic model for mixed-methods process evaluation. HBV, hepatitis B virus; HCW, healthcare worker; PHC, primary 
healthcare clinic; STIs, sexually transmitted infections.
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Sample size calculations
There are limited data on STI prevalence in pregnant 
women in Zimbabwe. A prevalence of curable STIs 
between 32.0% and 37.0% has been reported in South 
Africa and Zambia.12–16 Our recent studies among female 
youth in Harare have demonstrated combined CT/NG 
prevalence between 18.2% and 19.5%.18 19 The preva-
lence of hepatitis B in pregnant women in South Africa 
has ranged between 3.1% and 5.3%.20–22 Therefore, a 
conservative estimate of composite prevalence of curable 
STIs and hepatitis B is 30.0%. With a desired precision of 
3% and alpha of 0.05, a sample size of 896 is required. To 
allow for invalid test results, 1000 pregnant women will be 
screened. The minimum detectable ORs for factors asso-
ciated with the presence of STIs at different composite 
prevalence of STIs are shown in table 3.

Statistical analysis
The primary outcome measure is the composite prev-
alence of CT, NG, TV, syphilis and hepatitis B in this 
population.

Other outcome measures include:
1.	 Individual prevalence of each STI (CT, NG, TV, syphi-

lis, hepatitis B and HIV).
2.	 Uptake of testing.
3.	 Uptake of treatment.
4.	 Uptake of partner notification.
5.	 STI yield (number of participants with a positive STI 

result/total number of eligible individuals).
6.	 Prevalence of AMR to ceftriaxone, cefixime, azithro-

mycin and ciprofloxacin in NG isolates.
7.	 Prevalence of preterm birth, miscarriage and low birth 

weight.
Categorical variables will be described using frequen-

cies and percentages. Continuous variables will be 
described using either mean (SD) or median (IQR) for 
normally distributed and non-normally distributed data, 
respectively. Multivariable logistic regression will be used 
to assess factors associated with presence of STIs. Clus-
tering will be adjusted for at clinic level. Logistic regres-
sion will also be used to assess the relationship between 
STI diagnosis and birth outcomes.

Data management procedures
Quantitative data will be collected using electronic case 
report forms on tablet computers using Open Data Kit 
software, with range restrictions and dropdown menus to 
minimise data entry errors. CT/NG results recorded on 

tablet computers will be cross-checked with the readout 
from the GeneXpert device. Data will be managed and 
cleaned using STATA (StataCorp, Texas, USA). Interviews 
and focus group discussions will be audio recorded and 
transcribed verbatim. Anonymisation of transcripts will 
be performed once translation and transcription have 
been completed.

All data will be stored in password-controlled databases, 
and all data will be encrypted. All data collected will be 
anonymised using a unique study ID. Any identifiable 
data (eg, locator forms and consent forms) will be stored 
in secure, locked facilities with access limited to the study 
team.

Data sharing
The informed consent procedure will clarify the sharing 
of anonymised data, either via a public data repository or 
by directly sharing with other researchers.

At the time of publication of research, the subset of 
data required for the purposes of verifying research find-
ings will be made available for sharing and will be placed 
in Data Compass (the London School of Hygiene & Trop-
ical Medicine institutional research data repository—
accessible at https://datacompass.lshtm.ac.uk/). This 
repository will enable direct download of records with 
codebooks to enable replication of the data analyses. A 
more complete sharing of data with any research group 
requesting access to individual data records will be done 
12 months after publication. At this point, all data and 
study tools will be made available through Data Compass. 
Data for sharing will be de-identified prior to release. 
Details of how to access data will be published with each 
study publication.

Patient and public involvement
Initial formative work will include dialogue and input 
from service users to help refine the testing strategy and 
data collection tools. Findings will also be disseminated 
through study clinics.

Ethics and dissemination
The study protocol has been approved by the MRC of 
Zimbabwe (MRCZ/A/2899), the Biomedical Research 
and Training Institute Institutional Review Board 
(AP176/2022) and the London School of Hygiene & Trop-
ical Medicine Research Ethics Committee (26787). The 
completed Standard Protocol Items: Recommendations 

Table 3  Minimum detectable ORs for factors associated with presence of STIs

Sample size* STI prevalence Precision Smallest OR detected at 80% power Smallest OR detected at 90% power

896 20% 2.6% 1.74 1.89

25% 2.8% 1.67 1.80

30% 3.0% 1.63 1.75

*Assuming a prevalence of a risk factor of 20% among those without STIs.
STIs, sexually transmitted infections.
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for Interventional Trials checklist can be found in the 
online supplemental material.

Written informed consent to participate in the study 
will be obtained in the preferred language of the poten-
tial participant (English or Shona). Specific consent will 
also be sought for storage of samples and the sharing of 
anonymised data via a public data repository. Participants 
will not be identifiable from this information. An example 
participant informed consent form for enrolment into 
the main STI testing study can be found in the online 
supplemental material.

In Zimbabwe, individuals who are under 18 years of 
age and pregnant are considered emancipated minors. 
Therefore, independent informed consent will be 
obtained from pregnant minors.

For any participants who are under 16 years of age and 
pregnant, we will consider on an individual basis whether 
further input is needed regarding child protection. 
This may include discussion of the case with a multidis-
ciplinary team and possible referral to social services. If 
these instances do arise, we aim to integrate into existing 
clinic processes as much as possible.

Results will be submitted to open-access peer-reviewed 
journals, presented at academic meetings and shared 
with participating communities and with national and 
international policymaking bodies.

DISCUSSION
There is mounting evidence that syndromic management 
is not an effective method for the control of STIs.14 40 41 
However, evidence is required by national and interna-
tional policymakers to inform how to transition towards 
diagnostic testing for STIs. We anticipate high preva-
lence of STIs among pregnant women in this study, thus 
providing additional evidence that new strategies are 
required for control of STIs in Zimbabwe. The data on 
acceptability, feasibility and cost-effectiveness will provide 
guidance on how best to implement new strategies for a 
package of integrated diagnostic testing in ANC. Further-
more, this study will provide baseline data for the design 
of future testing strategies, implemented at a larger scale 
and potentially as part of a cluster-randomised trial to 
demonstrate efficacy.

The IPSAZ Study has several strengths. The large sample 
size ensures that STI prevalence in the antenatal popu-
lation in Harare will be estimated with high precision. 
The use of mixed methods for the process evaluation will 
enable quantitative and qualitative data to complement 
and inform each other. Furthermore, the economic evalu-
ation will inform policymakers about whether introducing 
such a testing programme represents a cost-effective use 
of health resources in this and similar contexts. Finally, we 
will be following adapted EGASP standard procedures for 
gonococcal culture and AMR testing. EGASP guidelines 
do not currently include provision for sample collection 
from pregnant women and are focused on symptomatic 
men. Our experience will therefore inform the potential 

expansion of EGASP guidelines to include pregnant 
women, and to consider the use of antenatal networks as 
a platform for gonococcal surveillance for future national 
EGASP programmes.

We acknowledge some limitations. There is no formal 
outcome evaluation comparing birth outcomes between 
those who received the intervention and those who did 
not. This is an important research question. Although 
treatment of STIs is likely to prevent complications 
such as pelvic inflammatory disease, there is conflicting 
evidence on whether provision of treatment for STIs 
during pregnancy prevents adverse birth outcomes.42–44 
Future studies need to investigate the clinical effective-
ness of scaling up of STI testing and treatment in ANC.

The testing strategy will be delivered by members of 
a dedicated study team, which may not be representa-
tive of how testing would integrate into existing govern-
mental clinical services, especially given that resources 
and staff are severely constrained in Zimbabwe. However, 
the mixed-methods approach to the process evaluation 
will provide supporting information to contextualise the 
findings.

Finally, the study will be conducted in urban PHCs 
in Harare province. As a result, the results will likely be 
generalisable to urban centres in Southern Africa, but 
less so to rural areas in this region.

In summary, the IPSAZ Study will provide important 
data to develop an integrated screening package for STIs 
in ANC in Southern Africa. The epidemiological data, 
process evaluation and economic evaluation will all help 
inform sustainability and scalability, in order to provide 
evidence-based policy recommendations. Additionally, 
the collection of gonococcal AMR data will also be used to 
inform national STI treatment guidelines in Zimbabwe.
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SPIRIT 2013 Checklist: Recommended items to address in a clinical trial protocol and related documents* 

Section/item Item 
No 

Description Addressed on 
page number 

Administrative information 
 

Title 1 Descriptive title identifying the study design, population, interventions, and, if applicable, trial acronym ______1______ 

Trial registration 2a Trial identifier and registry name. If not yet registered, name of intended registry ______3______ 

2b All items from the World Health Organization Trial Registration Data Set ______N/A____ 

Protocol version 3 Date and version identifier ______N/A____ 

Funding 4 Sources and types of financial, material, and other support ______20_____ 

Roles and 

responsibilities 

5a Names, affiliations, and roles of protocol contributors ______20_____ 

5b Name and contact information for the trial sponsor _______N/A___ 

 5c Role of study sponsor and funders, if any, in study design; collection, management, analysis, and 

interpretation of data; writing of the report; and the decision to submit the report for publication, including 

whether they will have ultimate authority over any of these activities 

 

_______20____ 

 5d Composition, roles, and responsibilities of the coordinating centre, steering committee, endpoint 

adjudication committee, data management team, and other individuals or groups overseeing the trial, if 

applicable (see Item 21a for data monitoring committee) 

 

 

 

______N/A_____ 
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 2 

Introduction 
   

Background and 

rationale 

6a Description of research question and justification for undertaking the trial, including summary of relevant 

studies (published and unpublished) examining benefits and harms for each intervention 

______4-5____ 

 6b Explanation for choice of comparators ______N/A____ 

Objectives 7 Specific objectives or hypotheses ______5-6_____ 

Trial design 8 Description of trial design including type of trial (eg, parallel group, crossover, factorial, single group), 

allocation ratio, and framework (eg, superiority, equivalence, noninferiority, exploratory) 

 

______N/A_____ 

Methods: Participants, interventions, and outcomes  

Study setting 9 Description of study settings (eg, community clinic, academic hospital) and list of countries where data will 

be collected. Reference to where list of study sites can be obtained 

_______6______ 

Eligibility criteria 10 Inclusion and exclusion criteria for participants. If applicable, eligibility criteria for study centres and 

individuals who will perform the interventions (eg, surgeons, psychotherapists) 

_______6______ 

Interventions 11a Interventions for each group with sufficient detail to allow replication, including how and when they will be 

administered 

_______7-11____ 

11b Criteria for discontinuing or modifying allocated interventions for a given trial participant (eg, drug dose 

change in response to harms, participant request, or improving/worsening disease) 

_______N/A_____ 

11c Strategies to improve adherence to intervention protocols, and any procedures for monitoring adherence 

(eg, drug tablet return, laboratory tests) 

_______N/A_____ 

11d Relevant concomitant care and interventions that are permitted or prohibited during the trial _______7-11____ 

Outcomes 12 Primary, secondary, and other outcomes, including the specific measurement variable (eg, systolic blood 

pressure), analysis metric (eg, change from baseline, final value, time to event), method of aggregation (eg, 

median, proportion), and time point for each outcome. Explanation of the clinical relevance of chosen 

efficacy and harm outcomes is strongly recommended 

 

______17_______ 

Participant timeline 13 Time schedule of enrolment, interventions (including any run-ins and washouts), assessments, and visits for 

participants. A schematic diagram is highly recommended (see Figure) 

______8-9_____ 
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 3 

Sample size 14 Estimated number of participants needed to achieve study objectives and how it was determined, including 

clinical and statistical assumptions supporting any sample size calculations 

______16_____ 

Recruitment 15 Strategies for achieving adequate participant enrolment to reach target sample size _______N/A____ 

Methods: Assignment of interventions (for controlled trials) 
 

Allocation:    

Sequence 

generation 

16a Method of generating the allocation sequence (eg, computer-generated random numbers), and list of any 

factors for stratification. To reduce predictability of a random sequence, details of any planned restriction 

(eg, blocking) should be provided in a separate document that is unavailable to those who enrol participants 

or assign interventions 

_______N/A____ 

Allocation 

concealment 

mechanism 

16b Mechanism of implementing the allocation sequence (eg, central telephone; sequentially numbered, 

opaque, sealed envelopes), describing any steps to conceal the sequence until interventions are assigned 

_______N/A____ 

Implementation 16c Who will generate the allocation sequence, who will enrol participants, and who will assign participants to 

interventions 

_______N/A____ 

Blinding (masking) 17a Who will be blinded after assignment to interventions (eg, trial participants, care providers, outcome 

assessors, data analysts), and how 

_______N/A____ 

 17b If blinded, circumstances under which unblinding is permissible, and procedure for revealing a participant’s 
allocated intervention during the trial 

_______N/A____ 

Methods: Data collection, management, and analysis 
 

Data collection 

methods 

18a Plans for assessment and collection of outcome, baseline, and other trial data, including any related 

processes to promote data quality (eg, duplicate measurements, training of assessors) and a description of 

study instruments (eg, questionnaires, laboratory tests) along with their reliability and validity, if known. 

Reference to where data collection forms can be found, if not in the protocol 

_______17______ 

 18b Plans to promote participant retention and complete follow-up, including list of any outcome data to be 

collected for participants who discontinue or deviate from intervention protocols 

______N/A_____ 

BMJ Publishing Group Limited (BMJ) disclaims all liability and responsibility arising from any reliance
Supplemental material placed on this supplemental material which has been supplied by the author(s) BMJ Open

 doi: 10.1136/bmjopen-2022-070889:e070889. 13 2023;BMJ Open, et al. Martin K



 4 

Data management 19 Plans for data entry, coding, security, and storage, including any related processes to promote data quality 

(eg, double data entry; range checks for data values). Reference to where details of data management 

procedures can be found, if not in the protocol 

______17______ 

Statistical methods 20a Statistical methods for analysing primary and secondary outcomes. Reference to where other details of the 

statistical analysis plan can be found, if not in the protocol 

______17_______ 

 20b Methods for any additional analyses (eg, subgroup and adjusted analyses) ______17_______ 

 20c Definition of analysis population relating to protocol non-adherence (eg, as randomised analysis), and any 

statistical methods to handle missing data (eg, multiple imputation) 

 

______N/A______ 

Methods: Monitoring 
 

Data monitoring 21a Composition of data monitoring committee (DMC); summary of its role and reporting structure; statement of 

whether it is independent from the sponsor and competing interests; and reference to where further details 

about its charter can be found, if not in the protocol. Alternatively, an explanation of why a DMC is not 

needed 

______N/A______ 

 21b Description of any interim analyses and stopping guidelines, including who will have access to these interim 

results and make the final decision to terminate the trial 

______N/A______ 

Harms 22 Plans for collecting, assessing, reporting, and managing solicited and spontaneously reported adverse 

events and other unintended effects of trial interventions or trial conduct 

______N/A______ 

Auditing 23 Frequency and procedures for auditing trial conduct, if any, and whether the process will be independent 

from investigators and the sponsor 

______N/A______ 

Ethics and dissemination  

Research ethics 

approval 

24 Plans for seeking research ethics committee/institutional review board (REC/IRB) approval ______18_______ 

Protocol 

amendments 

25 Plans for communicating important protocol modifications (eg, changes to eligibility criteria, outcomes, 

analyses) to relevant parties (eg, investigators, REC/IRBs, trial participants, trial registries, journals, 

regulators) 

______N/A______ 
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Consent or assent 26a Who will obtain informed consent or assent from potential trial participants or authorised surrogates, and 

how (see Item 32) 

______18_______ 

 26b Additional consent provisions for collection and use of participant data and biological specimens in ancillary 

studies, if applicable 

______18_______ 

Confidentiality 27 How personal information about potential and enrolled participants will be collected, shared, and maintained 

in order to protect confidentiality before, during, and after the trial 

______18_______ 

Declaration of 

interests 

28 Financial and other competing interests for principal investigators for the overall trial and each study site ______21_______ 

Access to data 29 Statement of who will have access to the final trial dataset, and disclosure of contractual agreements that 

limit such access for investigators 

______20_______ 

Ancillary and post-

trial care 

30 Provisions, if any, for ancillary and post-trial care, and for compensation to those who suffer harm from trial 

participation 

______N/A______ 

Dissemination policy 31a Plans for investigators and sponsor to communicate trial results to participants, healthcare professionals, 

the public, and other relevant groups (eg, via publication, reporting in results databases, or other data 

sharing arrangements), including any publication restrictions 

______19_______ 

 31b Authorship eligibility guidelines and any intended use of professional writers _______N/A_____ 

 31c Plans, if any, for granting public access to the full protocol, participant-level dataset, and statistical code _______20______ 

Appendices 
   

Informed consent 

materials 

32 Model consent form and other related documentation given to participants and authorised surrogates _Suppl. file B____ 

Biological 

specimens 

33 Plans for collection, laboratory evaluation, and storage of biological specimens for genetic or molecular 

analysis in the current trial and for future use in ancillary studies, if applicable 

______10, 18____ 

*It is strongly recommended that this checklist be read in conjunction with the SPIRIT 2013 Explanation & Elaboration for important clarification on the items. 

Amendments to the protocol should be tracked and dated. The SPIRIT checklist is copyrighted by the SPIRIT Group under the Creative Commons 

“Attribution-NonCommercial-NoDerivs 3.0 Unported” license. 
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