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Abstract
Obijective: This study described factors associated with at least one episode of unmet need for

contraception up to 24 months postpartum in women who began ART during pregnancy in

Gugulethu, Cape Town.

Methods: This was a retrospective review of data from a broader trial of antiretroviral drug
delivery to women living with HIV during the postpartum period. Between 11 January 2016
and 10 November 2017, a total of 409 women living with HIVV who had been on ART for at
least three months, were at least 18 years old and within 28 days of delivery participated in the
study. Interviews were conducted to get information on family planning use and pregnancy
intentions. The proportion of women who do not want to get pregnant in the next 12 months
and are not using contraception was used to calculate the unmet demand for contraception. The
factors associated with unmet need for contraception up to 24 months postpartum in women
who began ART during pregnancy were investigated using binary logistic regression. The

outcome of interest is the episode of unmet need for contraception.

Results: Contraceptive use was high at each visit with the uptake of 97.80% at the first visit
(enrolment). The overall prevalence of unmet family planning need was 19.60%. Women who
are not married in this study were (OR=2.09, 95% CI: 1.26-3.47) more likely to have an unmet
need for family planning and women who had been pregnant twice or more were (OR=2.24,
95% CI: 1.66-3.03) more likely to have an unmet need for family planning compared to the

once who had been pregnant once.

Conclusion: Contraceptive use among these women was high. The findings highlight that
unmet need remains a source of concern in unmarried women and those who have been
pregnant more than once. The findings can help drive national public health strategies to meet

unmet contraceptive needs in women living with HIV through improving family planning



initiatives and more effectively integrating family planning services into HIV treatment

facilities.
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Organization of the dissertation

The dissertation is organized into three sections (A, B, and C).

Part A is the research protocol, which outlines the background literature, study rationale,

methods, statistical analysis strategy, ethical considerations, and references.

Part B is the journal manuscript formatted in accordance with the submission standards. This
section describes the study's background, methodologies, study results, discussion of the

findings, and conclusion based on the findings.

Part C is the appendices portion, which comprises ethical approval documentation,
supplemental tables, and questionnaires used. The Vancouver referencing style was applied

throughout the dissertation.
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PART A: RESEARCH PROTOCOL



Protocol Synopsis
The population living with Human Immunodeficiency Virus (HIV) must use contraception in

order to meet their reproductive health demands [1,3]. At the end of 2019, there were 36.6
million persons living with HIV worldwide [1, 7], with around 9.7 million receiving
antiretroviral medication (ART) [3]. Unmet family planning needs among women living with
HIV continue to be a major concern [4]. According to a survey from the UN, more than 10%
of HIV-positive women desire to delay or avoid getting pregnant but are not using any family
planning methods [4, 27]. However, a high proportion of unintended pregnancies among HIV-
positive women is linked to a higher risk of an unfavorable pregnancy outcome [7]. Women
living with HIV tend to have more unfavorable pregnancy outcomes than women without HIV,
on average [7, 33]. Despite this, there is little background about contraceptive use and unmet
need in women who began ART in pregnancy, furthermore, there is an insufficient data in
studies that assessed the factors associated with an unmet need for family planning in South

Africa.

The objective of the proposed study is to determine the factors associated with at least one
episode of unmet contraceptive demand in women who started ART during pregnancy up to
24 months postpartum. Additionally, it will establish the percentage of women who still need

contraception.

The proposed study will be a secondary analysis of data obtained from a broader investigation
on delivery of antiretroviral therapy to women living with HIV during postpartum period at the
Gugulethu Midwife Obstetric Unit, “postpartum adherence clubs for antiretroviral therapy
trial” (PACART), which got ethical permission from the local government, the facility
management, and the Human Research Ethics Committee (HREC) of the Faculty of Health
Sciences at the University of Cape Town (REF 194/2015). The study will make use of

information that was previously gathered as part of PACART, such as demographic and



medical history learned through interviews, details on medical care gleaned from clinical

records, and laboratory results gained from the PACART database.

The criteria for enrollment include females living with HIV who are less than 28 days
postpartum and at least 18 years old. PACART enrolled women in the research based on
community-based Adherence Club (AC) entry criteria, which included no comorbidities
requiring frequent clinical follow-up and a suppressed Viral load (VL) throughout the past
three months (VL 400 copies/ml) [5]. In April 2016, the eligibility criteria were broadened to
include postpartum women who were up to 70 days old. Exclusion criteria included women
who had the intention of relocating outside Cape Town or lost their foetus or infant. Women
enrolled in the parent study were included in this analysis if they are HIV positive postpartum

and started ART.

In the main study, potentially eligible women attending the Gugulethu MOU ART clinic or
postnatal clinic visit were screened and if eligible and interested in the study were (mother-
infant pair) referred for informed consent process to the study counsellor. Women were
enrolled if informed consent was provided, underwent an enrolment interview, questionnaires
were administered, blood samples were taken (VL) and they were randomized to either the

general adult ART clinic management strategy or the adherence club strategy.

Participation in this study carries a significant risk of loss of confidentiality. The study will be
conducted in accordance with the HREC guidelines, and no personal identifiers will be
included in the extracted dataset. Only the researcher and supervisor will have access to the
dataset. The data will be stored in a computer protected password and will be destroyed (5
years) after publication of the findings according to the University of Cape Town Research

Ethics guidelines.



Women did not directly profit from the PACART, and they will not benefit directly from taking
part in this particular analysis. The results may help the general public recognize the unmet
need for contraception among postpartum women living with HIV and improve service

management.

The results of this study will advance knowledge of family planning practices and hazards
associated with unmet demand for contraception, as well as HIV-positive women's use of
contraception, particularly during the postpartum period. It will also contribute to our

understanding of the relationship between HIV, pregnancy, unmet need, and contraceptives.



1. Introduction

1.1 Background

Pregnant women are at high risk for HIV infection, with 30% of those in South Africa (SA)
seeking prenatal care testing HIV positive [1]. Globally, 36.6 million persons had HIV as of
the end of 2019 [1,7], with around 9.7 million receiving antiretroviral medication (ART) [1, 3].
SA carries the largest burden of HIV infection [2], with estimates that it is home to 17% of the
HIV positive population in the world [2], with a prevalence of the adults (15-49) is 17.9% in
2016 [2, 8]. ART became available in SA at public clinics in 2004 and 700 000 adults were
receiving ART in 2008 with the antiretroviral coverage at 31% [8]. In South Africa,
Antiretroviral therapy (ART) with triple drug is administered to more than 95% of expectant
HIV-positive women, lowering the risk of mother-to-child transmission from 8% in 2008 to

1.3% in 2016 [1].

Contraception and family planning are critical for women living with HIV for their own health,
minimizing or reducing the likelihood of HIV infection spreading from mother to infants, and,
in most circumstances, managing their fertility [9]. Furthermore, contraception can improve
mother and infant health by delaying first birth, increasing birth intervals, preventing
unexpected pregnancies and unsafe abortions, and also liming the number of children born to
awoman [10, 26]. South Africa’s (SA) fertility rate is quite low compared to other Sub-Saharan
African nations, most women desire, on average, only two children [6]. Evidence revealed that,

contraception also lowers the number of HIV-positive newborns [10].

Contraception use is essential in women living with HIV in order to satisfy their demands in
terms of reproductive health [13]. Effective contraception can reduce new infections practically
to zero [30]. Every year, more than 2 million women living with HIV become pregnant

worldwide [11]. Approximately 35%-65% of women living with HIV's pregnancies in Sub-



Saharan Africa are unplanned [1], with South Africa accounting for two-thirds of these
unplanned pregnancies [1, 26]. Every year, around 600,000 women living with HIV die as a
result of pregnancy problems, the majority of whom live in settings with restricted resources
[11, 32]. Maternal mortality could be prevented if HIV-infected women of reproductive age
are encouraged to use contraception properly and consistently. Numerous studies in Africa
show that many pregnancies are unplanned [1, 10, 21]. According to a South African study,
among women with and without HIV, respectively, half and one-third of pregnancies were

unwanted [1].

Women living with HIV are more likely to experience poor pregnancy outcomes when they
become pregnant unintentionally [15]. This is due to the increased risk of unfavourable
pregnancy outcomes among HIV-positive women, including unsafe abortion, the spread of
STIs, delayed prenatal care, poor maternal and mental health, a decreased level of mother-child
bonding, physical abuse and aggression against women, an increased risk of low birth weight,
an increase in morbidity and mortality [15, 26]. Evidence suggested that women living with
HIV are more likely than HIV-negative women to have poor pregnancy outcomes [7, 33].
Evidence indicated that Vertical HIV transmission causes more than 90% of paediatric AIDS
[20]. However, little is known regarding pregnancy outcomes linked with unwanted
pregnancies after mothers learn their HIV seropositive status, as well as usage of family

planning among women living with HIV on ART [20].

Concerns about unmet need for family planning are high among HIV-positive women [25].
Over 10% of HIV-positive women desire to put off having children but do not use any methods
for contraception [4, 27]. Family planning services are in great need in underdeveloped nations
[26], and this may be present among women living with HIV in South Africa [28]. The World
Health Organization (WHO) estimates that 222 million women in poor nations still require
family planning services [4, 28]. According to several research, women living with HIV had

6



greater rates of undesired pregnancy and unmet family planning needs than women in the
general population [22, 25, 26], but such studies for South Africa specifically are not known.
In a South African study, which examined 12-month patterns of unmet need for contraception
among 850 HIV-positive women who were not pregnant and receiving ART, over time, it was
found that more than a quarter of the women displayed patterns of altering unmet need, and
half of the women had a high risk of having their needs unmet [24]. The study did not
investigate factors linked with unmet contraceptive need.

Evidence from Kenya that looked at the causes of unwanted pregnancy, poor birth outcomes
and post-partum contraception among teenage girls living with HIV found that having multiple
unwanted pregnancies among HIV-positive women is partially caused by inconsistent
contraceptive use to prevent recurrence, while abortion is somewhat to blame for poor birth
outcomes in higher order pregnancies [19]. A similar picture is most likely to be present in
women living with HIV in SA. According to research from South Africa, women with HIV
have higher rates of unintended births than women without the disease. This calls for more
possibilities for better family planning and counselling services for women living with HIV in
South Africa[1, 18]. In a similar vein, additional data point to the necessity of enhancing family
planning counselling as well as addressing the unmet demand and contraceptive use among
women living with HIV [10, 15].

This study discovered that although there is some background information about contraceptive
use and unmet demand in women who began ART during pregnancy, there is a lack in research
that examined the factors linked to unmet family planning needs in South Africa. Given well
documented negative effects of unplanned pregnancies in women living with HIV, there is an
urgent need for insights for the causes of unmet contraceptive needs in postpartum HIV-
positive women in South Africa, who began taking ART during pregnancy [16]. The goal of

this study is to pinpoint the factors that are associated with at least one instance of unmet need



for contraception up to 24 months postpartum in women who began taking ART during
pregnancy. This is different from the authors who did a similar study but only followed up for
12 months instead of 24 months [24]. The difference in time would contribute to new
understanding about contraceptive use in postpartum women living with HIV, and this study

will fill knowledge gaps in South Africa.

1.2 Rationale of the study

Unplanned pregnancies are prevalent among women living with HIV [1]. Unplanned
pregnancies among women living with HIV are connected with poor pregnancy outcomes and
have unfavourable consequences for both mother and the unborn child [15, 26]. In African
countries, women living with HIV are more likely to have poor pregnancy outcomes than
women who do not have HIV [7], the factors associated with developing these poor pregnancy
outcomes has not been evaluated in women living with HIV in the postpartum period in South
Africa [15]. Despite the fact that the unmet demand for family planning is reported to be high
in women living with HIV, there is a gap in research that examined the factors linked to an
unmet need for family planning in South Africa [26]. By determining the factors associated
with at least one episode of unmet need for contraception, we aim to provide data that will
guide in predicting who is going to have an unmet need for contraception. It will also help us
identify the people who are at high risk and who we must focus on in terms of addressing the
unmet family planning need. The study's findings will also shed light on questions that will

stimulate additional investigation into the nation's unmet need for contraception.

2. Aims and objectives

2.1 Study aim



The purpose of this study is to examine the usage of contraception among postpartum women
who began ART during pregnancy and identify indicators of unmet contraceptive need up to

24 months postpartum.

2.2 Objectives of the study

1. To determine the proportion of women who started ART in pregnancy who use at least one
contraceptive method post-delivery and at 3-6 monthly intervals up to 24 months
postpartum.

2. Toidentify the pregnancy intentions in the post-delivery period and at 3-6 monthly intervals
up to 24 months postpartum among women who started ART in pregnancy.

3. To determine the proportion with unmet need for contraception (do not intend to have a
baby soon but are not on contraception) post-delivery and at 3-6 monthly intervals up to 24
months postpartum.

4. To determine the factors associated with at least one episode of unmet need for

contraception up to 24 months postpartum in women who started ART in pregnancy.

3. Methodology

3.1 Introduction

This chapter focuses on the methods used in this study, the population, sample and the methods
used for data collection and analysis. To investigate postpartum family planning use among
HIV-positive women in Gugulethu, Cape Town, who began antiretroviral medication (ART).
The study will use a quantitative approach. This study seeks to examine contraceptive use,
determine the proportion with an unmet need for contraception and investigate predictors of

having an unmet need for contraception up to 24 months postpartum.



3.2 Research design and Data source

This mini dissertation will use secondary data obtained, with permission, from the Postpartum
Adherence Clubs for Antiretroviral Therapy Trial (PACART). The PACART study was a
pragmatic randomized control trial comparing two delivery strategies for postpartum HIV-
positive women who began ART during pregnancy [5]. As part of routine care, women starting
ART in pregnancy in this setting obtain their HIV care from the antenatal clinic and are referred
to the routine clinic for ongoing HIV care after delivery. For the parent study, postpartum
women were enrolled and randomized to either the routine ART clinic (standard of care) or
adherence clubs (AC; intervention group) [5]. Adherence clubs are the local differentiated
service delivery model. General adult patients begin treatment at the regular ART clinic as
part of standard care, and they may be referred to the AC if they have been on ART for at least
six months, have a viral load that has been suppressed (VL 400 copies/ml), and do not have

any comorbid conditions that call for ongoing clinical follow-up [5].

3.3 Study setting

The original study was carried out at the Gugulethu Midwife Obstetric Unit (MOU) in Cape
Town, South Africa, which is part of the Gugulethu Community Health Centre (CHC) and
provides HIV care to the general adult community of approximately 350 000 HIV-infected
postpartum women predominant low socioeconomic status [5]. The midwife-nurse in the MOU
provides prenatal care (ANC), PMTCT prevention services, obstetric services, and postnatal
care to around 4000 women each year [5]. This population has a strong uptake of ANC, at more
than 95% [5]. In 2013, the prevalence of HIV among expecting mothers attending the

Gugulethu CHC was 30% [5].

10



3.4 Study population

Inclusion criteria included women living with HIV who were 18 years or older and within 28
days postpartum [5]. Additional eligibility criteria were based on community-based Adherence
Club (AC) admision criteria, which included a suppressed VL (VL < 400 copies/ml) in the
previous three months and the absence of any comorbidities necessitating regular clinical
follow up [5]. In April 2016, the eligibility conditions were revised to include women up to 70
days postpartum [5]. Exclusion criteria included women who planned to relocate outside of
Cape Town or who had lost a foetus or newborn. Exlusion criteria also included women living

with HIV who were not keen to consent to the study.

3.5 Recruitment

In the parent study, potentially eligible women attending the Gugulethu MOU ART clinic or
postnatal clinic visit were screened and if eligible and interested in the study were (mother-
infant pair) referred for informed consent process to the study counsellor. Women were
enrolled if informed consent was provided, underwent an enrolment interview, questionnaires
were administered, blood samples were taken (VL) and they were randomized to either the

general adult ART clinic management strategy or the adherence club strategy [5].

3.6 Research procedures and data collection methods

This analysis makes use of PACART data for women from the age of 18 years and above, who
are expected be in the childbearing ages. There were six visits scheduled at <70 days, three
months, six months, twelve months, eighteen months, and twenty-four months postpartum
during the parent study. At each visit, questionnaires were used to gather data on the mother
and infants, including their demographics, medical histories, and a range of ART adherence
indicators (Table 1). Questionnaires were used to assess behaviour and contraception,

psychological and emotional state, which may have an impact on adherence, as well as

11



depression, anxiety, the presence of social support, the patient-provider connection, and stigma
associated with HIV [5]. Questionnaires were used for VL assessment, which was done apart

from usual clinical monitoring at each study measurement visit. PACART identified eligible

women for the study at a clinical visit and interviewed them once they agreed to participate.

Table 1:Baseline Characteristics

Variable Variable type Dependent/
Independent
Age (years) Numerical-Continuous independent
Province of origin Categorical-Nominal independent
HIV status disclosure Categorical-binary independent
Previous ART use Categorical-binary independent
HIV status of partner Categorical-binary independent
Status of children Categorical-binary independent
Number of pregnancies Numerical-discrete independent
Family planning use (0: yes, 1:No) | Categorical-binary independent
Unmet need for contraception (0: | Categorical-binary dependent
yes, 1:No)
Discussed family planning with | Categorical-binary independent
partner (1:Yes, 0:No)
Pregnancy intentions: Categorical-Nominal independent
e | have decided that I do not
want to have a child in the
future
e | may want to have a child in
the next 12 months
e | may want to have a child
sometime in the future but
not in the next 12 months
e | amunsure about whether or
not | want to have a child in
the future
Educational level Categorical-ordinal independent
Employment status Categorical-binary independent
Housing type Categorical-binary independent
Income status Categorical-ordinal independent
Marital status Categorical-binary independent
parity Numerical-discrete independent
NC=Numerical — Continuous, C= Categorical, B= Binary, N=Nominal, O=Ordinal
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3.7 Data analysis

The PACART study coordinator will retrieve data from the PACART database. The Statistical
Package for Social Science (SPSS) Version 28 software will be used to analyze the data. The
student will keep and analyse the data for this project on a computer at the University of Cape

Town (UCT), and this data will not be accessible to anyone else.

The data summary statistics will be discussed whereby normally distributed data will be
summarized using means and standard deviations. Non-normally distributed data will be
described by the median and interquartile ranges. We shall summarize categorical variables
using frequencies and proportions. The interaction between each independent variable (table

1) and each category of dependent variable will be described using cross tabulation.

Objective 1: To determine the proportion of women who started ART in pregnancy who use at
least one contraceptive method post-delivery and at 3-6 monthly intervals up to 24 months
postpartum. Descriptive statistics will be summarised into frequency tables and proportions.
The variable that will be used for this objective “Are you using or are you on any family

planning”?

Obijective 2: To identify the pregnancy intentions in the post-delivery period and at 3-6
monthly intervals up to 24 months postpartum among women who started ART in
pregnancy.
Descriptive statistics summarised into frequency tables and proportions. The variable that
will be used for this objective “Which of the following statements best describes your own
thinking about having a child in the future”? The pregnancy intention options were:

e | have decided that I do not want to have a child in the future.

e | may want to have a child in the next 12 months.

e | may want to have a child sometime in the future but not in the next 12 months.
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e | am unsure about whether or not | want to have a child in the future.
Objective 3: To determine the proportion with unmet need for contraception (do not intend
to have a baby in the near future but are not on contraception) post-delivery and at 3-6
monthly intervals up to 24 months postpartum. Participants who are not using

contraceptives will be considered for this objective.

Data will be summarised into frequency tables and proportions. The variable that will be used
for this objective “Which statement best describes your own thinking about having a child in
the future”? The percentage of women who do not want children but are not currently utilizing
any form of contraception will be evaluated to determine whether there is an unmet need for
contraception. Women who have chosen from objective 2 that they do not want to have a child
in the future, as well as those who may wish to have a child in the future but not within the next

12 months, are the ones with unmet need for contraception.

Obijective 4: To determine the factors associated with at least one episode of unmet need for
contraception up to 24 months postpartum in women who started ART in pregnancy. The
outcome of interest is the episode of unmet need for contraception and exposure/ independent

variables refer to the baseline demographic variables (table 1).

Logistic regression will be performed to identify the factors linked with at least one episode of
unmet contraceptive need. The binary logistics model findings will be expressed as odd ratios
to determine the relationship between the dependent variable (unmet need) and the independent
variables (Table 1). The statistical significance threshold will be set at 0.05. and all significant

conclusions will be concluded at 95% confident interval.
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4. Ethical consideration

The Human Research Ethics Committee (HREC) of the Faculty of Health Sciences at the
University of Cape Town (REF 194/2015) has already granted PACART ethical permission
for the study; approval has also been secured from the local government and the facility
manager. Permission for the use of PACART data will be obtained from HREC prior to

submission of the request.

4.1 Risks and Benefits

The greatest risk of taking part in this study is losing one's confidentiality. The research will
be carried out in conformity with the HREC criteria, and no personal identifiers will be included
in the extracted dataset. Only the student and supervisor will have access to the dataset. The
information will be stored in a computer protected password, and they will be destroyed (5
years) after publication of the findings according to the University of Cape Town Research

Ethics guidelines.

The PACART trial did not directly benefit women, therefore taking part in this study will not
result in any benefits. The results can improve service management and raise public

awareness of the unmet need for contraception among postpartum women living with HIV.

4.2 Informed consent

The study staff of the parent study obtained informed consent from eligible women who agreed
to participate in the PACART. For ease of understanding, the informed consent form was
written in the participants' native language (isiXhosa or English). Informed consent was done
in a private interview room on one-on-one basis, and they could ask questions. It was explained
to clear out the issue of misunderstanding. The forms were submitted to HREC and local

government before the start of the study.

15



A copy of the informed consent document that explained the study's objective was given to the
participants, data collection methods, duration of the study, potential risks and benefits of
participation, confidentiality, and anonymity of data. Authorization to analyse the databases
was incorporated in the informed consent. Data has already been collected as part of PACART

through interviews and database review will be used for this study.

4.3 Privacy and confidentiality

Privacy and confidentiality were skills instilled in all personnel during PACART data
collection and management process. Informed consent documents which where names of the
participants and other identifiers were recorded, were kept in a locked cabinet at the Gugulethu

office or at UCT and only the PACART study coordinator/researcher have access to these files.

All recorded data and analysis for this project will be safely saved and analysed on a UCT
computer that is password protected and only the researcher has access to. Furthermore, data
will be electronically backed up on external hard drives and housed in a lockable cabinet. This

information and results will be kept for 5 years.

4.4 Use of Information and publications

Presentation of the results of this analysis will be approved in cooperation with the project

coordinator of the parent study.

4.5 Conclusion

This study will use secondary data collected from PACART study to investigate the
contraceptive use among HIV positive women who began ART during pregnancy. All research
ethical consideration will be considered at all stages of data handling. Descriptive statistics will

be carried out to answer all the study objectives. Similarly, a binary logistic regression will be
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carried out to investigate the association between unmet need for contraception and the

demographic variables.
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Abstract

Objective: This study's goal was to determine the risk variables for at least one episode of
unmet contraceptive need in pregnant women who started ART and followed up 24 months

later.

Methods: A secondary analysis using information from a broader investigation of the
administration of ART to HIV-positive women during the postpartum period. Between 11
January 2016 and 10 November 2017, ART had been administered to 409 HIV-positive women
for at least three months, were at least 18 years old, and had given birth within the previous 28
days were enrolled in the study. Interviews were conducted to get information on family
planning use and pregnancy intentions. The unmet need for contraception was determined by
looking at the percentage of women who do not want to get pregnant in the future or within the
next 12 months but are not currently using any form of contraception. For women who started
ART during pregnancy, binary logistic regression was used to identify the variables associated
with unmet need for contraception up to 24 months postpartum. The episode of unfulfilled need

for contraception is the subject of interest.

Results: This group had a high rate of family planning use, with 97.80% using it at the
enrollment visit and 80.80% using it at the 24-month postpartum visit. 19.60% of women had
unmet needs for family planning throughout the course of the first 24 months after giving birth.
The number of pregnancies and the kind of relationship were both important predictors of

unmet family planning demand in this study.

Conclusion: Even though these women often utilized contraceptives, a significant unmet need
for contraception still exists. Addressing these women's unmet need for contraception would

have a significant positive impact on public health by lowering unwanted births.



Introduction

Pregnant women in South Africa are more likely to contract the Human Immunodeficiency
Virus (HIV), with roughly 30% of those who seek prenatal treatment testing HIV positive [1].
At the end of 2019, there were around 9.7 million people receiving antiretroviral medication
(ART) [3,41] and about 36.6 million people living with HIV worldwide [3]. Globally, the major
contributor of new HIV infections in children are through the vertical transmission of HIV
[3,7]. 90% of all new HIV infections in 2019 occurred in Sub-Saharan Africa (SSA), with over
310 000 new infections in children [3,37,41]. New pediatric infections are nevertheless a public
health issue, despite efforts to reduce vertical HIV transmission in high-burden environments

[1,37].

There were 121 million unwanted pregnancies between 2015 and 2019 in the general
population worldwide, and during that time, Sub-Saharan African (SSA) countries had higher
rates of unplanned pregnancies than the world as a whole (91 vs. 64 unplanned pregnancies per
1000 women aged 15-49 per year, respectively) [39]. Every year, more than 2 million HIV-
positive women get pregnant globally [36], of this more than 300 000 die of pregnancy-related
complications annually [39]. According to a Sub-Saharan publication, there is a need to
develop ways to encourage use of contraceptives for birth control and prevention of unwanted
pregnancy in the postpartum period [1]. In addition, despite the fast development of ART
programs in South Africa, the uptake of family planning among pregnant women living with
HIV remains inadequate [36] and for these women, unwanted births still pose a serious concern
[35]. Unplanned pregnancies put women living with HIV at risk because they increase the
likelihood that they will delay the initiation of antenatal care (ANC), delay the diagnosis and
treatment of maternal HIV, and expose the unborn child to perinatal HIV transmission [39].

Furthermore, unintended pregnancy increases maternal and child mortality and abortion rates



in HIV-positive women [34]. According to the evidence, family planning services should assist

women living with HIV who are at risk of repeated unplanned pregnancies [14].

There are few unplanned pregnancy studies and unmet contraceptive needs in women living
with HIV [10]. Unmet need is defined as the percentage of women of reproductive age who
are married or in committed relationships, do not use contraception, do not want any more
children, or want to delay having the next kid, according to a study done in Africa [15, 38].
The total unmet demand for family planning among women living with HIV in Sub-Saharan
Africa was 23.70% in 2020 [41]. Addressing unmet family planning needs is a global goal for
reducing maternal mortality [14]. In addition, addressing the unmet family planning needs of
HIV-positive women lowers the risks and occurrence of vertical HIV infection [14]. Vertical
transmission cannot be avoided until access to family planning is expanded among people
living with HIV, thus eliminating unmet contraceptive need among all females has been

recognized as an effective strategy to prevent new HIV infections [38].

Unmet need for family planning remains a threat to females living with HIV [28]. Furthermore,
unmet need is recognized as the main cause of unplanned pregnancies [29]. The unmet demand
for contraception among women living with HIV is largely due to stigma and discrimination,
lack of access to family planning services, inaccurate or incomplete information about family

planning use, and other factors [29].

This study concludes that there is little background about contraceptive use and unmet need in
HIV positive women. Even though different efforts in SA have been made to measure unmet
demand for family planning, only the magnitude and not the factors associated with unmet need
was reported [1]. More research is required on the factors related to an unmet need for
contraception in South African women living with HIV in order to better understand unmet

demand and the associated determinants in women living with HIV in high HIV load settings.



A retrospective study on postpartum contraception use in HIV positive women who began ART
during pregnancy was carried out in Cape Town to address this issue. In women who started
ART during pregnancy, the study sought to identify the variables associated with at least one

episode of unmet contraceptive need up to 24 months following birth. Methods

Study setting

For this analysis, a retrospective cohort analysis was done as part of a wider investigation of
ART services for HIV-positive women during pregnancy. The Postpartum Adherence Clubs
for Antiretroviral Therapy experiment (PACART) tested two methods for providing ART to
postpartum HIV-positive mothers who began ART during pregnancy [5]. It was a randomized
controlled trial. The parent research was carried out at a public primary care facility and more
than 4000 women get prenatal care (ANC), PMTCT services, and postnatal care at the facility
each year [5]. In 2013, the prenatal HIV prevalence among women attending the facility was

approximately 30% [5].

Study Methods

Women living with HIV who had been on ART for at least three months, were at least 18 years
or older, and were less than 28 days postpartum were eligible for enrollment [5]. Furthermore,
prospective participants had to have a suppressed viral load (VL 400 copies/ml) in the three
months prior and no comorbidities necessitating ongoing clinical monitoring, while women
who had lost their fetus or newborn or who planned to leave Cape Town during the study period
were not included [5]. When more women than anticipated attended their first postpartum clinic
session after 28 days, the eligibility requirements were changed to allow for women up to 70

days postpartum in April 2016 [5].



Routine postnatal and ART services

Women who began ART during pregnancy in this environment received HIV care from the
prenatal clinic and were subsequently referred to the routine clinic for continuous HIV care
post-delivery as part of standard care. Women receive a standard postnatal clinic visit after
delivery. Postpartum mothers who provided consent underwent an enrolment interview and VL
testing and were then randomly assigned to either the general adult ART clinic management
strategy (control group) or the Adherence club strategy (intervention group) [5]. The local
differentiated service delivery model is adherent clubs. General adult patients began treatment
at the routine ART clinic and may be referred to the AC if they have been taking ART for a
minimum of six months, have a suppressed viral load (VL 400 copies/ml), and do not have any

comorbid conditions that necessitate consistent clinical follow up [5].

Recruitment

In the parent study, after receiving a brief explanation of the study and being screened for
interest, subsequent potentially eligible women attending a prenatal clinic locally known as a
Midwife-Obstetric Unit (MOU) were recruited for the study [5]. The informed consent process
was conducted by the study counsellors with those who satisfied the study's eligibility
requirements and expressed interest. Women who supplied consent were enrolled, and VL was
tested before being randomly assigned to either the conventional adult ART clinic management

plan (standard of care) or the Adherence club (AC; intervention group) [5].

Data collection

This analysis used PACART data, a combination of data from both the intervention and control
groups. There were six visits scheduled at <70 days, three months, six months, twelve months,

eighteen months, and twenty-four months postpartum during the parent study. Every session



involved the use of questionnaires to gather data on mothers, including demographics, medical
history, a variety of ART adherence metrics, family planning use, and pregnancy intentions
(Table 1). The mothers' behavior, psychological state, and mental health condition were all
investigated using questionnaires, which may have an impact on ART adherence [5]. At each

study measurement visit, VL was measured in a manner distinct from usual clinical monitoring

[5].

Statistical analysis

Summary statistics of the data were described. Means and standard deviations were used to
describe data that had a normal distribution. Medians and interquartile ranges were used to
depict non-normally distributed data. Frequency and proportions were used to summarize

categorical variables.

Obijective 1: The proportion of women who started ART in pregnancy who use at least one
contraceptive method post-delivery and at 3-6 monthly intervals up to 24 months postpartum
was determined. Here, women were asked by trained interviewers whether or not they were
using any family planning using at least one contraceptive method post-delivery and at 3-6

monthly intervals up to 24 months postpartum.

Objective 2: The pregnancy intentions in the post-delivery period and at 3-6 monthly intervals
up to 24 months postpartum among women who started ART in pregnancy were described.
Women were asked by trained interviewers to choose their own thinking about having a child
in the future. They had to choose from the 4 pregnancy intention options which were: “I have
decided that I do not want to have a child in the future”, “I may want to have a child in the next
12 months”, “I may want to have a child sometime in the future but not in the next 12 months,
I am unsure about whether or not I want to have a child in the future” and “other” were they

had to specify if they chose other.



Obijective 3: The proportion with unmet need for contraception was then determined at post-
delivery and at 3-6 monthly intervals up to 24 months postpartum. Here, women who decided
that they do not want to have a child in the future and those who may want to have a child
sometime in the future but not in the next 12 months and were not on contraception are the

ones with unmet need for contraception.

Objective 4: Binary logistic regression was carried out to determine the factors associated with
unmet need for contraception up to 24 months postpartum in women who started ART in
pregnancy. The outcome of interest is at least one episode of unmet need for contraception and
exposure/ independent variables such as age, educational level, home type, relationship type,
parity etc. (table 1) as they have been associated with family planning use in other studies. To
determine the relationship between the dependent variable (unmet need) and the independent
factors, a binary logistics model was described in terms of odd ratios. The threshold for
statistical significance was set at 0.05, and all significant results were reached with a 95%
confidence interval. The Statistical Package for Social Science (SPSS) version 28 was used to

analyze all the data.

Ethical consideration

The Human Research Ethics Committee (HREC) of the Faculty of Health Sciences at the
University of Cape Town (REF 194/2015) granted PACART ethical permission for the study;
approval was also acquired from the local government and the facility manager. HREC (REF:

160/2022) provided ethical permission for the use of PACART data for this secondary analysis.



Results

Baseline and demographic characteristics of participants

This analysis comprised 409 women who participated in the study between 11 January 2016
and 10 November 2017. The median age (IQR, 26-32) was 29 years (Table 1). The median
duration of ART use in pregnancy was 149 days (IQR, 114, 183), median duration of ART use
at enrolment was 163 (IQR, 127, 199) and the median duration postpartum at randomisation
was 10 days (IQR, 6-20). 96% of the women were born in South Africa. Out of 409 women,
12% previously used ART before index pregnancy. 98.5% of women had at least some
secondary education and above, 68% were not studying or working, 53% women were living
in informal housing, and 60% were not married. Almost eighty percent (79%) of the women

had been pregnant twice or more and 75% had 2 or more than two children.
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Table 1: Baseline characteristics of participants

Characteristic, n (% N =409
No 18 (4)
Yes 391 (96)
18-24 years 66 (16)
25-28 years 115 (28)
29-34 years 159 (39)
35 and more 69 (17)
Median duration of ART in pregnancy (IQR) days 149 (114,183)
median duration on ART at randomisation 163 (127,199)
median duration postpartum at randomisation 10 (6,20)
Index pregnancy delivered in hospital (vs clinic) 251 (61)
infant tested HIV positive at birth 0
previous ART before index pregnancy 49 (12)
Primary 6 (1.50)
Secondary and above 403 (98.5)
No 278 (68)
Yes 131 (32)
Formal Housing 192 (47)
Informal housing 217 (53)
Married/cohabitating 163 (40)
Not married 246 (60)
Once 86 (21)
Twice or more 323 (79)

1 child 103 (25)

2 or more children 306 (75)

IQR: Interquartile range

Family planning use of women at post-delivery and 3-6 months up to 24 months
postpartum

Table 2 depicts family planning use of women at post-delivery and at 3-6 monthly intervals up
to 24 months postpartum. As shown in table 2, most women 97.80% of 409 at <70 days

postpartum has used family planning, remained constant (95.00% of 357) at 3 months visit.
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There was a decrease of 14.60% in women who used family planning from 6 months (89.20%
of 379) to 12 months (74.60% of 368) postpartum visit. Out of 366 women in total who attended
the 18 months postpartum visit 85.20% have used family planning. There was a 10.60%
increase in the number of women who used family planning from 12 (74.60 of 368) months to
85.20% of 366 at 18 months postpartum visit. There was a 4.40% decrease in women who used

family planning from the 18 months to the 24 months postpartum visit.

Table 2: Family planning use of participants at post-delivery and at 3-6 monthly intervals
up to 24 months postpartum.

Used Did not use

Family family
Visits planning planning | Total
<70 days PP
(enrolment) 400 (97.80) | 9 (2.20) 409 (100.00)
3 months PP (V2) 339 (95.00) | 18 (5.00) 357 (100.00)
6 months PP (V3) 338 (89.20) | 41 (10.80) 379 (100.00)
12 months PP (V4) 305 (74.60) | 63 (25.40) 368 (100.00)
18 months PP (V5) 312 (85.20) | 54 (14.80) 366 (100.00)
24 months PP (V6) 294 (80.80) | 70(19.20) 364 (100.00)

PP: Postpartum; V: Visit

Pregnancy intentions of participants at post-delivery and at 3-6 monthly intervals up to

24 months postpartum

Table 3 presents the pregnancy intentions of participants at post-delivery and at 3-6 monthly
intervals up to 24 months postpartum. As shown in table 3 women who have made the decision
that they don't want to have children in the future were 237 (57.90%) of the 409 at the first
visit. There has been an increase at each visit in the women who decided that they do not want
to have a child in the future whereby more than seventy percent (72.00% of 364) was observed
at the last (24 months) visit. Women who may want to have a child in the next 12 months were

only 3 (0.70%) of 409 at the first visit (< 70 days PP), the highest (4.90% of 368) increase was
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observed at the 12 months visit which later decreased to 2.50% of 364 at the 24 months visit.
Women who may want to have a child sometime in the future but not in the next 12 months
were 17.60% of 409 which increased to 21.40% of 379 at 6 months visit and later decreased to
16.00% of 364 at 24 months visit. In addition, women who were unsure whether or not they
want a child in future have decrease over time (from 23.70 of 409 at the first visit to 7.40% of

364 at 24 months postpartum visit).

Table 3: Pregnancy intentions of women at post-delivery and at 3-6 monthly interval up to
24 months postpartum.

<70 days PP | 237 (57.90) 3(.70) 72 (17.60) 97 (23.70) | - 409 (100)
3 months PP | 217 (60.80) 7 (1.70) 72 (20.10) 62 (17.40) | - 357 (100)
6 months PP | 237 (62.50) 11 (2.90) 81 (21.40) 50 (13.20) | - 379 (100)
12 months -

PP 240 (65.20) 18 (4.90) 73 (19.80) 37 (10.10) 368 (100)
18 months 5 (1.40)

PP 250 (68.30) 13 (3.60) 58 (15.80) 40 (10.90) 366 (100)
24 months 8 (2.10)

PP 262 (72.00) 9 (2.50) 57 (16.00) 27 (7.40) 364 (100)

PP: Postpartum

Proportion of unmet need for contraception at post-delivery and at 3-6 monthly intervals
up to 24 months postpartum

The proportion of unmet need for contraception was determined at post-delivery and at 3-6
monthly intervals up to 24 months postpartum (Table 4). The unmet need for contraception
(women who have decided not to have children in the future and those who might want to have
children in the future but not in the next 12 months) was calculated using the percentage of

women who do not want to become pregnant but are not currently using any form of
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contraception. At the first visit (<70 days postpartum) a total of 5 (1.20%) women had unmet
need for contraception. Total unmet need for contraception at the 3 months postpartum was 14
(3.90) and at the 6 months postpartum was 33 (8.70%). A total of 51 (13.90%) women had
unmet need for contraception at 12 months postpartum visit and a total of 42 (11.50%) and 53
(14.60%) women had unmet need for contraception at 18- and 24-months postpartum visits
respectively. The total unmet need has increased overtime. An increase (18.00%) was observed
from 6 to 12 months postpartum and decreased by 9.00% at 18 months postpartum visit.

Table 4: Proportion with unmet need for contraception at post-delivery and at 3-6 monthly
intervals up to 24 months postpartum.

Visits Pregnancy intentions
May want to
Decided that | have a child
I do not sometime in the
Family want to have | future but not
planning | a child in the | in the next 12 Total unmet
use future months need
<70 days PP No
(enrolment) 5 (2.10) 0 (0.00) 5/409
3 Months PP No 8 (3.70) 6 (8.30) 14/357
6 Months PP No 22 (9.30) 11 (13.60) 33/379
12 Month PP No 38 (15.80) 13 (17.80) 51/368
18 Months PP No 32 (12.90) 10 (17.20) 42/366
24 Months PP No 44 (16.90) 9 (15.80) 53/364

PP: Postpartum

Percentage of women with and without at least one episode of unmet need for

contraception over 24 months.

Table 5 presents the percentage of women with and without at least one episode of unmet need
for contraception over 24 months. Women not born in SA have 27.80% of at least one episode
of unmet need for contraception while women born in SA have a proportion of 32.00% of at
least one episode of unmet need for contraception. Women in the age group 29-34 years have

the highest proportion (34.60) of at least one episode of unmet need for contraception, while
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25-28 have the lowest proportion (14.78) of at least one episode of unmet need for
contraception. Concerning educational level, women with primary education have no episode
of unmet need for contraception. Women who are not married have a higher proportion
(50.41%) of at least one episode of unmet need for contraception compared to those that are
married (15.30%) and women who have been pregnant twice or more have 52.00% of at least
one episode of unmet need for contraception compared to the ones who have been pregnant

only once (46.51%).

Table 5: Demographic variables in women with and without at least one episode of unmet
need for contraception up to over 24 month.

No 5 (27.80) 13 (72.20)
Yes 125 (32.00) 266 (68.00)
18-24 years 14 (21.21) 52 (78.79)
25-28 years 17 (14.78) 98 (85.22)
29-34 years 55 (34.60) 104 (65.40)
35 and more 23 (33.30) 46 (66.70)

Primary 0 (0.00) 6 (100.00)
Secondary and above 130 (32.30) 273 (67.70)
No 85 (30.60) 193 (69.40)
Yes 45 (34.40) 86 (65.60)

Formal Housing 67 (35.10) 124 (64.90)

Informal housing 63 (28.90) 155 (71.10)
Married/cohabitating 25 (15.30) 138 (84.70)
Not married 124 (50.41) 122 (49.59)
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Once 40 (46.51) 46 (53.49)
Twice or more 168 (52.00) 155 (48.00)
Parity

1 child 32 (31.10) 71 (68.90)
2 or more children 98 (32.00) 208 (68.00)

Binary logistic regression model for at least one episode of unmet need for family

planning up to over 24 months postpartum.

A binary logistic regression model was used to identify the factors associated with at least one
episode of unmet contraceptive need over a 24-month period. According to the logistic
regression model (table 6), women who were not married were (OR=2.09, 95% CI: 1.26-3.47)
more likely to have an unmet need for family planning than women who were married or
cohabiting. Furthermore, women who have been pregnant twice or more were (OR=2.24, 95%
Cl: 1.66-3.03) more likely to have an unmet need for family planning compared to the once
who had been pregnant once. All other variables (born in South Africa, age, Median duration
on ART at randomisation, previous ART before index pregnancy, educational level, currently
working or studying and home type) were not significantly associated with at least one episode

of unmet need for contraception over 24 months.
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Table 6: Binary logistic regression model for at least one episode of unmet need for family

planning up to over 24 months postpartum.

No

Reference

Reference

Yes

1.96 [0.67-5.75]

1.82 [0.50-6.55]

0.362

Primary

Reference

18-24 years Reference Reference -

25-28 years 0.88 [0.70-1.11] 0.52[0.19-1.39] | 0.193
29-34 years 0.50[0.38-3.17] 0.55[0.21-1.42] |0.216
35 and more 1.84 [0.33-10.18] 0.60[0.20-1.77] | 0.355
Median duration on ART at randomisation | 0.67 [0.44-1.01] 6.10 [0.68-55.07] | 0.107
previous ART before index pregnancy 0.97 [0.53-1.79] 0.54 [0.06-4.93] | 0.584

Reference

Secondary education and above

No

1.94 [0.34-10.10]

Reference

0.50 [0.04-6.03]

Reference

0.580

Yes

Formal Housing

1.26 [0.81-1.94]

Reference

1.90 [0.21-17.15]

Reference

Informal housing

Married/cohabitating

0.84 [0.56-1.26]

Reference

0.76 [0.13-4.59]

Reference

Not married

Once

2.07 [1.28-3.59]

Reference

2.09 [1.26-3.47]

Reference

0.004

Twice or more

2.05 [1.61-3.81]

2.24 [1.66-3.03]

<0.001

OR: odds ratio; Cl: confidence interval.
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Discussion

The unmet need for contraception is a crucial consideration for developing family planning
services, particularly for women living with HIV. The purpose of this study was to identify the
variables that contribute to unmet need for contraception up to 24 months postpartum in women
who began ART in pregnancy. We found that contraceptive use was high among this cohort,
although a slight decrease has been observed from the enrolment period (97.80%) to the 24
months postpartum visit (80.80%). Women whose pregnancy intention was to have a child
sometime in the future increased over time and women who were unsure if they want a child
or not has decreased overtime. Total unmet need for contraception at the < 70 days postpartum
(enrolment) was 1.22% and 19.60% at 24-months postpartum visit. There has been an increase
in total unmet need overtime. A huge increase (18%) was observed from 6 to 12 months
postpartum visit. Furthermore, women who were not married were (OR=2.09, 95% CI: 1.26-
3.47) more likely to have an unmet need for family planning compared to the women who were
married or cohabitating and women who have been pregnant twice or more were (OR=2.24,
95% CI: 1.66-3.03) more likely to have an unmet need for family planning compared to the

once who had been pregnant once.

According to this study, the number of pregnancies you've had is related to your unmet need
for contraception. Surprisingly, compared to women who had given birth once, those who had
experienced two or more pregnancies were more likely to have an unmet need for
contraception. The study's results also showed that although this cohort used contraception
often, there was still a pressing need for family planning that was not being satisfied. This
might be as a result of inconsistent or non-existent family planning utilization. This is

consistent with research on the contraceptive practices of HIVV-positive women receiving ART

18



in South Africa, which found that these women's high contraceptive usage was a result of their
sporadic use of family planning [11].

This study demonstrated that women living with HIV had lower levels of unmet need for family
planning than other studies among HIV-positive women conducted in Zimbabwe in 2018 [38]
and Uganda in 2019 [35], which revealed 37% and 39% of unmet need, respectively. This may
be a result of increased contraceptive use, health services, access to ART and family planning,
and trained health professionals in South Africa who are providing appropriate health education
[4, 5]. Discussions regarding family planning are included in regular clinical follow-ups for
women living with HIV who get ART through the health care facility [5]. Furthermore, Despite
the fact that contraception is freely available at many public health sector sites in South Africa,
women living with HIV are more likely to benefit from long-term, integrated interaction with
non-government health care facilities than from the occasional contact with government clinics
that women who are not receiving HIV treatment and care are more likely to have [4].
Additionally, it is possible that women with HIV who choose to receive treatment and care will
feel more empowered than those who do not, which could result in greater rates of
contraception use [8].

This study's higher percentage of contraceptive use among women is similar to data reported
in Sub-Saharan Africa, which showed 81% [10]. Our findings are consistent with prior study
in the country, where women living with HIV use contraception at a high rate (78%) [8].
Women who are not married in this study were (OR=2.09, 95% CI: 1.26-3.47) more likely to
have an unmet need for family planning compared to the ones who were married/cohabitating.
These results were in line with research from Botswana and Zimbabwe, where unmet need was
twice as likely to occur in unmarried women [26, 34]. These findings could be ascribed to the
fact that they are the ones who are not utilizing family planning, or to the fact that health care

providers are not emphasizing the benefits of using family planning [10, 31]. These findings
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were congruent with those of an Ethiopian study, which found that the probabilities of unmet
need were twice as high among unmarried women as among married women [26]. This result
may be explained by the widely held belief that because they are not in a legal partnership,
unmarried women and their partners are more susceptible to becoming pregnant [26]. Women
with unmet needs' most frequent cited reasons for non-use were mostly related to the notion
that their lack of marriage and occasional sexual engagement made them less likely to become
pregnant [10].

Unmet family planning needs are regarded as the main contributor to unwanted pregnancies,
and they continue to pose a risk to women living with HIV [29]. Addressing unmet family
planning needs is a global goal for reducing maternal mortality [14]. In addition, reducing the
need for family planning among HIV-positive women reduces the likelihood of vertical HIV
transmission and its prevalence [15,28]. Vertical transmission cannot be prevented until
women living with HIV have more access to family planning, hence minimizing unmet demand
among all females has been highlighted as an effective method of preventing new HIV

infections [38].

Despite the fact that the majority of respondents said that they have used family planning in
this cohort, there is still a considerable unmet need for family planning. Continuous education
on the consistent use of family planning is highly advised for women living with HIV
particularly those who are not married. Right information on family planning uptake is
encouraged through awareness to reduce unmet need for contraception in SA. Furthermore,
policymakers should take steps to meet unmet family planning needs by enhancing family
planning programs and increase the integration of family planning services into HIV care

delivery settings.

20



Strength and limitations

Although, this is a secondary study it had 6 visits over 24 months postpartum which allowed
the participants to be followed for a longer time frame. The study's focus on women living with
HIV, who are critical in preventing vertical transmission of HIV, adds to its strength. However,
because this study was only carried out in one location in South Africa, more research in other
locations is needed to determine how generalizable the research findings are to different health
systems. The study excluded pregnant women living with HIV who were migrating outside of

Cape Town or who had lost a foetus or infant during the period of the study [5].

Conclusion

In conclusion, although these women utilized contraceptives extensively, there is still concern
over the unmet need for family planning. As a result, all ART clinics should provide
information about consistent contraceptive use. While more research is needed to analyze the
elements that contribute to unmet need for contraception in different locations, the current
study's findings can help guide national public health interventions to address the unmet
contraceptive requirements of HIV-positive women by enhancing family planning initiatives
and better integrating family planning services into environments that provide HIV care. The
findings of this study will help women living with HIVV make informed decisions regarding
contraceptive use, particularly in the post-delivery period, and will contribute to a better
understanding of family planning options and the risks associated with unmet contraceptive
demand. This research will also help us understand the relationship between HIV, pregnancy,
unmet need, and contraception. These findings emphasize the significance of additional study

to discover new determinants of unmet demand in women living with HIV.
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Principal Investigator to complete the following:
1. Protocol information

Date
(when submitting this form) 08 Apni2n2s
16072022
HREC REF Number Current Ethics Approval was granted until | 31 032023

POSTPARTUM CONTRACEPTIVE USE IN HIV-POSITIVE WOMEN WHO

Protocol title STARTED ANTIRETROVIRAL THERAPY IN PREGNANCY IN CAPE TOWN
Protocol number

(f ppicable)
Are there any sub-studies linked to this study? O Yes v No

If yes, could you please provide the HREC Reference
number for all sub-studies? Note: A separate FHS016
sub-study.

must be submitted for each
Principal Investigator
Dr Odayar
5 Juy 2021 Page 107 FHSO01E

(Note: Plesse complste the Closure form (FHSC10) if the study is complated within the approval p b AN T -
WA N LG e
ETHICS CONImT e

]
17 APR 1973 [
|

HEALTH SCIENCES TATUL
UNIVERSITY OF CAPE TOWi!




B UNIVERSITY OF CAPE TOWN

ST SR ARARA RS F ARk aaptay

FACULTY OF HEALTH SCIENCES
Human Research Ethics Committee T

Department / Office
Internal Mail Address

School of Public Health and Family Medicine

1.1 Does this p

US Federal fundi

[4

0O Yes ¥No

require full committee approval?

1.2 If the study recelves US Federal Funding, does the annual report

{Please send electronic copy for full committee review to
| hrec-submission@uct.ac.za)

Note: Any annual approvals for Full Committee review MUST be O Yes v No
submitted on the monthly HREC submission dates.

If yes in 1.2 please complete ion 1.3 below for |

1.3 Ethics Renewal Fee

Please (tick ¥")appropriate box for billing purposes:

Submission Type | escrition bewfoo Vet | fick <
Research funded solely Annual svakation of report for
from UCT departmental/ | | oo 0 b RO,00 =]
student
research for degree Annual of ! report for RO,00 v
purposes at UCT/Other | re-cartification
Universities & es 3
Annusi re-certification / | Chica 115 B Irfermatonal Grant Funded =
W"‘m‘m‘ teport for re-certification for Full Commities RI900,00
| Annual re-certification / | od
Progress report (FHS016 | R Annual evaluation of h progr R3710.00 [m]
Form) for re-certification for review
nnual B
Progress report (FHS016 | of research prograss report for re-cortification for R6000.00 [n]
Form| Full Committee
resea Annual
Progress report (FHS016 of progress report for re- R1 500,00 o
Form) cartification for Expedited review
's funded by UCT (e.g. departy I funding / student research] and by certain

grant funding organizations (e.g. MRC, NRF, CANSA,) are exempt from these charges.

" Please provide detalls for Involcing, elther complete section 1 or 2 :

1. Invoice billing - Directly to Sponsor

Sponsor's name

Billing Address of Sponsor:

Vat Number:

5 July 2021

Page 20f7

(Note: Please complete the Closure form (EHS010) # the study is completed within the approval penod )}

FHS016
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FACULTY OF HEALTH SCIENCES
B unuversiry oF care rowny HnRasorh bl Conto

Contact person

Tel "

L

Email Address

2. Internal Journal Billing:

Fund Numb

Cost Centre Number:

Account Holfder Name:

Division of Account Holder:

2. List of documentation for approval

3. Protocol status (tick v')

O | ogen Enroiment

o Closed to enrolment (tick v)

o Research-reiated activities are ongoing

o Research-related activities are complete, long-term follow-up only

v Research-related activities are complete, data analysis only

o Main study is complete but sub-study research-related activities are ongoing

a Study Is closed - Please submit a Study Closure Form (FHS010)
4. Enrolment
Number of participants enrofled to date N/A
Number of participants enrolied, since last HREC Progress report (continuing review) | N/A
Additional ber of particip still reg NIA
5. Refusals

WA

Total number of refusals (participants invited to join the study, but refused 1o take part)

5§ Juy 2021 Page 30! 7
(Note: Piease complate the Closure form (EHS010) If fhe study is completed within the approval period)

FHS016
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E UNIVERSITY OF CAPE TOWN

FACULTY OF HEALTH SCIENCES

T TR VALARAPA S TRISUSININ PAN RDSVTAR Human Research Ethics Commitiee

6. Cumulative summary of participants
Total number of partici who provided N/A
Number of participants determined to be ineligble (i.e. after ng) NIA
Number of parti tly active on the study NIA

of particip pleted study (without events leading to withdrawal) N/A
Number of participants withdrawn at participants' request (i.e. changed their mind) NIA
Number of participants withdrawn by P1 due to toxicity or ad events NIA
Number of participants withdrawn by P1 for other reasons (e.g. pregnancy, poor NA
| comphiance)
Number of participants lost to follow-up. NA
Please

nt below on reasons for loss of follow-up.

NIA

Number of participants no longer taking part for reasons not listed above.
Please reasons below:

N/A

7. Progress of study

Please provide a brief summary of the research to date including the overall progress and the progress since
the kast annual report as well as any relevant comments/issues you would like to report to the HREC:

This is a secondary data analysis. Data analysis is almost complete.

8. Protocol violations and exceptions (tick v all that apply)

v No prior viotations or exceptions have occurred since the onginal approval

o Prior viotations or exceptions have been reported since the last review and have already been

dged or spproved

deviations not yet reporied, are attached for review

o Unreported minor viokations that have occurred since the last review, as well as signlficant

9. Amendments (tick v all that apply)

v No Prior have been made since the original appr

8} Prior dments have been reported since the last review and have al

y been app

S July 2021 Page 4of 7
(Note: Piease complete the Ciosure form (FHS010) # the sbudy is completed within the approval period )

FHS016
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UNIVERSITY OF CAPE TOWN FACULTY OF HEALTH SCIENCES
PR Y T R UL o WM § AR A S AR Human Ressanch Elhics Commibies

[ o | New profocol changes! amendmants are requested as part of this continuing review (See note |
balow] |

Mote: If new protocol changes are being reguested in this review, please complete an amendment farm

(FHS006).
Specific changes in the amended protocol and consent'assent forms must be bolded, italicised or tracked and
all changes must include a rationale.

10. Adverse events
10.1 Please provide balow or attach a narrative summary of serous adverse events andf or unantic/pated ]
problems since the last progress reporl. Please indicate changes made to the protocod and Informed consent
documant(s) as a result (if not already reported o the HREC). Please comment on whether causalily to any
intervention could be established.
Mo adverse events since last protocol, There is no patient contact, this s a secondary data analysis anly.

[10.2 Have participants recaived appropriate treatment follow-up/ referral when indicated (e.g. In the case of |
abnormal or incidantal clinical findings, distress or aniety)?

0 Yes 0 Mo l v Mot applicable
If yes, please describa:
N/, There s ne palient contact.

11. Summary of Monitoring and Audit Activities (tick +)
11.1 Was this study monitored or sudited by an external agency (e.g. SAHPRA, FODA)Y?

O Yes JE Mo | * Not applicable

11.2 Did a Data and Safety Monitoring Beard publish a repor?

O Yes |I:I No | + Not applicable

11.2 f yes, please identify the agency and attach a summary of the mdi;ga

Agncy Name | N/A | Repant attached | O Yes | O No | O Not applicable
| m:;"”“ O Yes | O Mo | O Mot applicabie
11.4 Has there baen any agency, | Mo an-complEancs in study, or any
ﬁndlng of non-compliance conceming @ rnsmbnr of the research team?
O Yes | L =
If yos, please explain:
5 July 2021 ) - Page Saf 7 FHS018

{Mots: Pleass campiste the Closure farm (EHS010) ¥ the study s completed wishin the appraval pariod)
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uvERSITY oF care Tow il iy

12. Level of risk (tick v)

12.1 In light of your experis of this r h, please Indicate whether the level of risk to particip has:
O |increased

O | Decreased

O | Shown no ch

If there has been a change, please explain:

No change.

12.2 Please provide a narrative summary of recent relevant literature that may have a bearing on the
level of risk.

None

13. Insurance

Please confirm that valid no fault insurance is still in place? (tick v)

O Yes l-/No

If yes, pi plete the 9

Insurer's name:

Policy no. *Coverage

Period:
For UCT sponsored studies please liaise the Insurance office via c.za
garding the required d ntation and information required a ult
Certificate.

14, Statement of conflict of interest
Has (here been any change In the conflict of st status of this profocol since the original approval?
(tick v
O Yes l “No
[Tyes, please explain and il y, aftach a revised conflict of interest statement (Section #7 in the
Protocol Application Form FHS013):
N/A
5 July 2021 Page6of 7 FHS016

(Note: Pleate complele the Closwre Sorm (EHS010) If the study is comploted within the approval period)

35



B UNIVERSITY OF CAPE TOWN FACULTY OF HEALTH SCIENCES
PP TURITHG TABAP | UK ISLEMINIET VAR £4ak31AE Human Resaarch Ethics Commifles
15. Signature

My signalure cedtifies that he above is compleie and comect.

14.04.2023

Signature of P| ‘ ; ‘7 _/ Date

5 July 2021 Paga Tal 7
[Hale: Flesss complete the Closure form [EHS110) ¥ the shudy is completed within ™ spproval pariod)

FHEDME

36



Appendix 3: University of Cape Town Human Ethics Committee Ethics approval
(PACART)

£e

UNIVERSITY OF CAPE TOWN
Faculty of Health Sciences U;
Human Research Ethics Committee -

Room E52-24 0Old Main Building

Groote Schuur Hospital

Observatory 7925

Telephone [021] 406 6338 « Facsimile [021] 406 6411
Email: shuretta.thomas@uct.ac.za

Website: www.h_ea Ith.uct.ac.za/fhs/research/humanethics/forms

17 April 2015
HREC REF: 194/2015

Prof L Myer

Epidemiology & Biostatistics
Public Health & Family Medicine
Falmouth Building

Dear Prof Myer

PROJECT TITLE: POSTPARTUM ADHERENCE CLUBS FOR ANTIRETROVIRAL THERAPY
(PACART)

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

It is a pleasure to inform you that the HREC has formally approved the above-mentioned study.
Approval is granted for one year until the 30 April 2016.

Please submit a progress form, using the standardised Annual Report Form if the study continues
beyond the approval period. Please submit a Standard Closure form if the study is completed within

the approval period.
(Forms can be found on our website: www.health.uct.ac.za/fhs/research/humanethics/forms)

Please quote the HREC REF in all your correspondence.

Please note that the ongoing ethical conduct of the study remains the responsibility of the principal
investigator. .

Yours sincerely

TRBIGESD

PROFESSOR M BLOCKMAN

CHAIRPERSON, FHS HUMAN RESEARCH ETHICS COMMITTEE

Federal Wide Assurance Number: FWAQ0001637.

Institutional Review Board (IRB} number: IRB0O0001538

This serves to confirm that the University of Cape Town Human Research Ethics Committee complies
to the Ethics Standards for Clinical Research with a new drug in patients, based on the Medical
Research Council (MRC-SA), Food and Drug Administration {(FDA-USA), International Convention on
Harmonisation Good Clinical Practice (ICH GCP), South African Good Clinical Practice Guidelines (DoH
2006), based on the Association of the British Pharmaceutical Industry Guidelines (ABPI),and
Declaration of Helsinki guidelines.

HREC 194/2015
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The Human Research Ethics Committee granting this approval is in compliance with the ICH
Harmonised Tripartite Guidelines E6: Note for Guidance on Good Clinical Practice (CPMP/ICH/135/95)
and FDA Code Federal Regulation Part 50, 56 and 312.

HREC 194/2015

38



Appendix 4: University of Cape Town Human Ethics Committee Ethics Renewal

(PACART)

st Atk

bh’VERSITY 0' CAFE _TOWN

Human Rese:

R_‘#
1} (R

FHS016: Annual Progress Report/ F{enewal_ 5 00T 231’5

HREC office use only (FWA00001637; IRB00001938)
This serves as hotification of annual approval, including any documentatiol Hé%n‘f@?ﬂ%@]ﬁ@ﬁ?

=~

! ,_;\ h‘j\{ f—"q F)ﬂ

B7Approved

FACULTY OF HEALTH, sc;mt:ss—’m -

al'.’E

A
lJl,I-._

Annual progress repor‘tlApprcvel:l untilfnext rénewal dafe iac}m T ?

[ Nt approved

See attached comments |

Signature Chairpergon of the HREC

Date Signed

A Yok

* Comments to Pl from the HREC

Principal Investigator
_1. Protocol informatio

to complete the following:
n

! Date
| {when submlttlng this form)

03 Oct 2016 | |

i Protocol title

l_i-_{BEC REF Number

I
J'r Bty

AB1/2012 | | current Ethics Approval was granted untrlj af 0

Strategies to optimize antiretroviral therapy services for maternal & chal_& |
hezlth, the MCH-ART study

Profocol number
| (if applicable):

—

|
NiA i

! Are there any sub-studies linked to this study?

 YES !

|
|
|

it ' I yes, could you please pravide the HREC Refs for all
| sub-studies? Note: A sgparate FH5016 must be
| submitted for each sub-study.

HREC REF 194/2013 Estimation of delivary
dates using obstetric ultrasound in the Mﬂr'H-
ART study i

|
HREG REF 550/2015 Childbearing, family
planning and relationships amang wnrnerr living
with HIV in Gugulethu, Cape Town.

l Principal Investigator

Pref Landon Myer |I

CIDER, School of Public Health and Family Madicine, Faculty of Health

Department / Office
Internal Mail Address Sciences

|
1.1 Does this pratocol receive US Federal funding? v Yes O Ne I
1.2 If the study receives US Federal Funding, does the annual report O Yes v :0 '
reguire full commitiee approval? L pi ]

23 July 2014

{Note! Pleags complete the Closure

Fage 1 of 8 |
form (FHS010Y i the study is complated within the approval period)

FHS018

39



g

e EACULTY OF HEALTH SCIENCES
L ) L\”:i !.V E’RS‘I IT«OF C&.PE f‘qxw:‘l Hurman Research Ethics Committes 3

1.3 Has sponsdrship of this study changed? If yes, please attach a revised | g ves 7 No
summary of the budget, |

R

Pagezof 8 FHS016

23 July 2014
roval period)

(Mota: Please complete the Closure form (FHS010) i the atudy 12 completed within the app!




WER . ' FACULTY OF HEALTH SCIENCES
B unvessiny OF capr IO T Ot thics Conmites 1§

e

2 List of documentation for a roval
1. Protocol version 2.2 03 May 2015 1

v | Closed to enrolment (tick ¥
Re_search—related activities are ongoing
Research-related activities are complete, long-term follow-up only
Research-related activities are complete, data analysis only
Ma:,n_study is complete but sub-study research-related activities are ongoing 1
o Study is cloged - Please submit a Study Closure Form (FHS010

——

Page 3of 8 FHS016

23 July 2014
(Note: Please complete {ha Closure form (EAS0A0) if the study is completed within the approval periad)




o UnvERS EACULTY OF HEALTH SCIENCES
g L‘ ’?‘ W E%! W . .of . CAPE TO WKJ Human Research Ethics Committee

4. Enrolment

Number of p:iarticipants enrolled to date mzi % E?g
| Phase 1: 0

Number of participants enrolled, since last HREC Progress report (continuing | Phase 2: 0
review) Phase 3 26

_ Phase 1 0
Wi imb it i ired Phase 2. 0
| Additional n%tm er of participants still requi e 5.0

5. Refusals
' Phasa 1: 0

| Phase 2: 2

Total number of refusals (participants invited to join the study, but refused to take part)
Phase 3. 8

6. Cumulative summar of participants

Number of participants determined to be ineligible (i.e. after screening)

Phase 1: 0
Phase 2.0

Number of participants currently active on the study
| : Phase 3.0

| Number of participants completed study (without events leading fo withdrawal)

Phase 1: 0
Phase 2: 3
Phase 3. 8
NiA

| Phase 1.
126

Number of participants withdrawn at participants’ request (e, changed their mind)

‘ | pregnant)

Number of participants withdrawn by Pl far cther reasans (e.g. preghancy, poor 1 (incorrect

compliance) enrolled}
Phase 2: 0

Phage 3:1

Phase 1: 1554

Phase 1. 1654

| Total number of participants who provided consent Phase 2: 628
| Phase 3:472

[ Phase 1: 286

| Phase 2: 899
Phase 3: 125
| Phase 1: 152
| Phase 2: 597
Phase 3: 463

(were nel:er

L
S
|
|

_

B

| ) incorrect! lenroiled)
Phase 1: 1

| Number of participants lost t0 follow-up. ‘ Phase 2: 28
lags of follow-up. Phase 3. 2B

\ Please comment below an reasons for

Page 4 of 8

23 July 2014
(Note: Please complete the Closure fomm (FHE01Q) if the study is completed within the approval peried)

FHS018
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e " FACULTY OF HEALTH SCIENCES
B UNIVERSITY OF CAPE TOWN ¥ uman Research Ethics Commiiee

B T AL

| Phase 1: she.completed informed consent late
phase 1 CRFs. She was scheduled to return the following day but did
callected at Phase 180 unable to recall her.
Phase 2!
12 moved out of Cape Town

| 5 had a miscarried/stillbirth and did not return for final study visit ~

| 11 had no successful contact after repeated telephone calls and home visits. Foliow up was discontin
mother would have been out of the window for the postpattum phase

Phase 3:

25 womet had no successiul contact after repeate
discontinued when the mother would have been at least 20 months postparturm

Phase 1: 0

| :
| Number of participants no longer taking part for reasons not listed above.
Please provide reasons below:

Phase 2: 1 participant died
Phase 3; 1 participant relocated permanently out of South Africa
2 participants died

1. Progreés of study

Please provide a brief summary of the research to date includin

Currently we have completed follow-up for all three phases and we are

| been finalized using dummy aliocations and subsequently the random allocations have been unblinded.

Since the last anhual renewal work
publication in peer reviews journals. All study outputs are described in the tables attached. The primary trial of

have been submitted for presentation at the 2017 Conference on Retroviruses and Opportunistic Infactions (C!
Seattle, USA,
| Please see attached list of abstracts and posters and submitted as well as manusco

pts published in various ¢

L//’,/

8. Protocol violations and exceptions (tick ¥/ all that apply}

v | No prior violations or exceptions have aceurred since the original approval
23 July 2014 Page § of 8

{Ncte: Pleage compléte the Closure form (FHSQ10) if the study (s completed within the approval period)

we were unable to track them by phone of ham!
ued when the

g the overall progress and the progre
! the last annual report as well as any relevant commentsfissues you would like to report to the HREG

at data analysis. The primary outcomes;

from this study has been presented ai international conferences and submuzed for

on the day of booking and was unable to stay to complete
not return. No contact details were

d telephone calls and homa visits. Active follow up attempts were

have

COMes
Ofy in

umals.

Rty

2 Visits

|
|
1

-

B

ss since
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5 UNIVERSITY OF CAPE TOWN FACULTY OF HEALTH sciEnces 288
! Jensrne b Human Research Ethics Committes 4] ? ¢

cam i s etut R R RAAPEEN
Rty

1
Prior violations or exceptions have been reported since the last review and have aiready been
acknowledged or approved
gnificant deviations not
B

i ! Unrepdrted minor violations that have ocourred since the fast review, as well as si
ot reported, are attached for review

9. Amendments (tick v all that apply)
Ne prior amendments have been made since the ori
Prior amendments have been reported since the last review and have already been approved
I O | New protocol changes/ amendments are requested as part of this continuing review (See note below)

Note: If new protocol changes are belng requ

{FHS006).
Specific changes in the amended protocol and consent/assent forms mu

all changes must include a rationale.

ginal approval

ested in this review, please complete an amendment fartm

st be bolded, jtalicised or tracked and

Page B of 8 FHS016

23 July 2014
[Not=: Please complete the Clasure form (FHS010) if the study is completed within the approval period)




. B aveRs 5 oy . FACULTY OF HEALTH SCIENCES
@ UN V ;-R J”YO CAPETOWN Human Research Ethics Committee

10. Adversé events

study procedure or intervention could be established.

No study related adverse events reported.

0.1 Please provide below or aftach a narrative summary of Sarious adverse events and/ of unanticipated
problems singe the last progress report, Please indicate changes tnade to the protocol and informed consent

document(s) as a result (if not already reported to the HREC). Please comment on whether causality tojany |

BRE

[10.2 Have participants received appropriate treatment/ follow-up/ referral when ndicated (&.g. In the case of
abnormal or incidental elinical findings, digtress or anxiety)?

Yes ) 'O No v Not applicable

\f yes, please describe:

| Women wers referred to appropriate care sarvices as necessary for counseling and support andior ART

| services.

| I —

11. Summary of Monitoring and Audit Activities (tick v)
[ 11.1 Was this study monitored of audited by an external agency (e.g. MCC, FDA)?

. 1 |
O Yes v No i [ Not applicable

112 Did & Data and Safety Monitoring Board publish a report?

1

| 3 Yes I v No O Not applicable

—

UL L

| 11.3 1f yes, please identify the agency and attach a summary of the findings.

Report attached | O Yes 1o

| | No | 0O Notap

plicable

bgency Name |

DSMB report [ Yes | O No | O Notapplicable

aftached

11.4 Has there been any agency, Thetitutional or other inguiry into hon-compliance in this study,

finding of non-compliance concerning a mem

ber of the research team?
O Yes v No

or ay

If yes, please explain:

L -

23 July 2014 Page 7 of 8

(Mate: Please complete the Closura form (EHS010) if the study is completed within the approval period)

il

-,

FHS016
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[ UNIVERSITY OF CAPE TOWN FACULTY OF HEALTH SCIENCES W .
T, Human Research Ethics Committee Y
K i .

R LY EOC TL I PP

J
12. Level of risk (tick ¥) |

12.1 In light of your experience of this research, please indicate whether the level of risk to participants has:
] !

o : Increased

I
D | Decreased

T
L
v" | Shown no change .|
If there has been a change, please explain: i

-

12.2 Please provide a narrative summary of recent relevant literature that may have a bearing on the

level of rigk.
N/A |
|

13. Statement of conflict of interest _
| Has there been any change in the confiict of interest status of this protocol since the original approval

| (fick ¥) .

|
|
%
!

T
| O ves v No ;|
| If yes, please explain and if necessary attach a revised conflict of inferest statement (Section #7 in thlé New |

! Protocol Application Form FHS013).
' |

|
14, Signature . '

My signaturé certifies that the above is comple

i Signature of P!

23 July 2014 Page 8 of 8 | FHS016

(Note: Please complete the Glosure form (EHSQ10) i the study is compileted within the approval period)
|
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Appendix 5: University of Cape Town Human Research Ethics Committee Ethics
PACART Closure

AP B YA AR s PRI v ket wras  ETHICS COMMITTEE o Ressarch Ethics Commities
17 JAN U

Form FH$ 0z Bia Report

| UNIVERSITY OF CAPE TOlv UMAN RESEA TY OF HEALTH SCIENCES ?

Mated and flled. This serves as acknowladgement that this study is closad.
E Approved Study cosure report

O Not Approved | Study closure report
Chairperson of the HREC

signature/Designes /‘N L Zel,f‘m_'.
Note: Please nole fhat incomplete subn/ssions will not ba reviewsd.

Please email this form and supporting documents (if spplicable) in & combined pdf-file to
hrec-any uirkes i uot.ac.za,

Please clarify your plan for research-relaied activities during COVID-19 lockdown

1. Principal Investigator to complete the following:

Date 21 Jan 2020

(when submittiy this form) - o |
HREC REF Numbar 184/2015

Protocol Tite Pastpartum Adherence Clubs far Anfiretroviral Therapy

Protocol number Protocol versian 5, 01 March 2020
(M applicabia)

Principal Investigator Professor Landon Myer

Department / Office &7 Floor Falmouth Bullding, Division of Epidemiclogy and Biosiatistics, School
Internal Mall Address of Public Health & Family Medicine

2. Please confirm (tick v)

lThll study Is closed o enroliment ¥ Yes [ O Mo
Participants have complated all m-m;d Intarventions ¥ Yes O Mo
:ﬂdmntl have complated all ressarch-related follow-up -nf Yos O ;In
Emu s complete Y Yes ™
_‘raunpcmorodp-nbwlhduld N .9’ Yq-_ 0O No
5 Warch 2020 = = ~ Pageioid T
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Appendix 6: Instructions for Authors: Plos One Journal

PLOS ONVE Manuscript Guidelines

(copied from the PLOS ONE website im 2001 5)

n. o at TR LN o=
2. Guidelines for Standard Sections
Title
o It = el ilistions
Absiract
Introwdyetio

Relferences

Figure Legends

o Sy i ) ALiD aApLions

Data Reporting Guidelines
Accession Mumbsers

o Smking Imaeres

Clinical Trnials

Animal Rescarch
Observauonal | &1 Studies
Cell Line Rescarc

Bloss and Gels

Anubodies

Svstematic Review Meta-Analysis
Palcontology and Archacology Rescarch
Software Papers

New Zoological Taxo

New Botanic axo

New Fungal Taxon

Qualitative Research

1. Format Requirements

FPLOS ONE does mot consider presubmussion inquines. All submissions should be prepared
with the following files:

- Cover letter

- Manuscript. including tables and figure legends

- Figures (guidelines for preparing figures can be found at the Figure and Table
Guidelines)

Prior to submission, authors who belicve their manuscripts would benefit from professional
editing are encouraged to use language-editing and copyediting services. Obtaining this
service is the responsibility of the author, and should be done before imitial submission. These
services can be found on the web using search terms like "scientific editing service™ or
"manuscript editing service.” Submissions are not copyedited before publication.

In addition to the guidelines below, please refer to our downloadable sample files to make
sure that your submission meets our formatting requirements:

» Download sample title, author list, and affiliations page (PDF)
e Download full manuscript sample (PDF)

Submissions that do not meet the PLOS ONE
may be rejected.

Cover Letter

You should supply an approximately one page cover letter that:

e Concisely summarizes why vour paper is a valuable addition to the scientific literature
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e Bricfly relates vour study to previously published work

* Specifies the type of anticle you are submittung (for example. rescarch article.
systematic review. meta-analysis, chnical trial)

* Describes any prior interactions with PLOS regarding the submitted manuscript

e  Suggests appropriate PLOS ONE Academic Editors 10 handle your manuscript (view

a complete listing of our academic cditors)

« Lists any opposed reviewers
Your cover letter should not include requests to reduce or waive publication fees. Should
yvour manuscript be accepted, you will have the opportunity to include your requests at that
ume. See PLOS ONE Editonal Policy for more information regarding publication fees.
Manuscript Organization
PLOS ONE considers manuscripts of any length. There are no explicit restrictions for the
number of words. figures, or the length of the supporting information, although we encourage

a concise and accessible writing style. We will not consider monographs.

All manuscripts should be double-spaced and include line numbers and page numbers.

Manuscrpts should begin with the ordered sections:

LI B

Imtrosduction

and cnd with the sections of:

e Acknowledgments
* References
e Supporung Information Captions

Figures should be cited in ascending numernic order upon first appearance. Each figure
caption should then be inserted immediately after the first paragraph in which it is cited in the
article file.

Figures should not be included in the main manuscript file. Each figure must be
preparced and submitted as an individual file. Find more information about preparing
figures here.

Tables should be cited in ascending numeric order upon first appearance. Each table should
then be inscerted immmediately after the first paragraph in which it is cited in the arucle file.

The title. authors, and affiliations should all be included on a title page as the first page of the
manuscrpt file.

There arce no explicit requirements for scction organization between these beginning and
ending sections. Articles may be orgamized in different ways and with different sectuion titles.

according to the authors’ preference. In most cases, intermal sections include:

Matenals and Methods
Resules

Discussion
Conclusions (opuonal)

PILOS ONE has no specific requirecments for the order of these sections. and in some cases 1t
may be appropriate to combine sections. Guidelines for individual sections can be found
below.

Abbreviations should be kept 1o a minimum and defined upon first use in the text. Non-
standard abbreviatuons should not be used unless they appear at least three times in the text.

Standardized nomenclature should be used as appropriate. including appropriate usage of
species names and SI units.

PLOS articles do not support text footnotes. If your accepted submission contains footnotes,
vou will be asked 10 move that material into either the main 1ext or the reference list
depending on the content.

Manuscript File Requirements

Authors may submit their manuscript files in Word (as .doc or .docx), LaTeX (as .pdf). or
RTF format. Word files must not be protected.

LaTeX Submissions. If you would like to submit your manuscnipt using LaTeX. you must
author your article using the PLOS ONE LaleX template and BibTeX style sheet. Anticles
prepared in LaTeX may be submitted in PDF format for use during the review process. After
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acceptance, however, tex files will be reguired. Please consault our LaTeX™ mudelines for o
list of what will be required.

Adicrosoft Word Submissions with Equations. I your manuscript is or will be in Microsoft
Word and contaims equations, you must follow the instructions below o make sure that your
equations are editable when the file enters production.

1. Format display equations only in MathType

s s desscr comen ducts‘matht

2. Imline eguations should be completely input via r'-{nlh F'vpe. Do not inchede an
equation that s part text, part MathType.

3. Do not use graphic objects.

If you have already composed your article in Microsoft Word and used its buili-in equation
editing tool, vour egquanons will become unusable durng the typesetimg process. To resolve
this problem, re-key vour equations using MathTvpe.

If vou do not follow these insructions, PLOS will not be able to accept vour file.

Back to top
2. Guidelines for Standard Sections

Title

Manuscripts must be submutted with both a full utle and a short title, which will appear at the
top of the PDF upon publication if accepted. Only the full title should be included in the
manuscript file: the short title will be entered during the online submission process.

The full title must be 250 characters or fewer. It should be specific. descriptive, concise. and
comprehensible to readers outside the subject field. Avoid abbreviations if possible. Where
appropriate. authors should include the species or model system used (for biological papers)
or type of study design (for chinical papers).

Examples:

« Impact of Cigarette Smoke Exposure on Innate Immunity: A Caenorhabditis elegans
Model

e Solar Drinking Water Disinfection (SODIS) to Reduce Childhood Diarrhoea in Rural
Bohvia: A Cluster-Randomized, Controlled Trial

The shor tle must be 50 characters or fewer and should state the topic of the paper.

Back 1o top
Authors and Affiliations

All author names should be listed m the following order:

e First names (or mitials, if used),
o  Middle names (or imtials, if used), and
e Last names (sumame. family name)

Each author should list an associated department, umiversity, or organizational affiliation and
its location, including city. state/provinee (if applicable), and country. If the article has been
submitted on behalf of a consortium, all author names and affiliations should be listed at the
end of the article.

This information cannot be changed after initial submission, so please ensure that it is
correct.

To qualify for authorship, one should contnbute to all of the following:

1. Conception and design of the work. acquisition of data, or analysis and interpretation
of data

Drafting the article or revising it enitically for important intellectual content

Final approval of the version to be published

Agreement to be accountable for all aspects of the work
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All persons designated as authors should qualify for authorship, and all those who qualify
should be listed. Each author must have participated sufficiently in the work to take public
responsibility for appropriate portions of the content. Those who contnibuted to the work but
do not qualify for authorship should be listed in the acknowledgments.

When a large group or center has conducted the work., the author list should include the
individuals whose contributions meet the critena defined above, as well as the group name.

All authors must approve the final manuscript before submission. PLOS ONE will contact all
authors by email at submission to ensure that they are aware of the submission of the
Manuscript.

One author should be designated as the corresponding author, and his or her email address or
other contact information should be included on the manuscript cover page. This information
will be published with the article if accepled.

Sce the PLOS Editorial and Publishing Policies for more information.
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Abstract
The abstract should:

Describe the mamn objective(s) of the study

« Explain how the study was done, including any model organisms used, without
methodological detail

e Summanze the most important results and their significance

e Not exceed 300 words

Abstracts should not include:

e Cuiatons
e Abbreviations, if possible

Introduction
The introduction should:

« Provide background that puts the manuscript into context and allows readers outside
the field to understand the purpose and significance of the study

Define the problem addressed and why it is important

Include a brief review of the key hiterature

Note any relevant controversies or disagreements in the field

Conclude with a brief statement of the overall aim of the work and a comment about
whether that aim was achieved
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Materials and Methods

This secuon should provide enough detail 1o allow sumtably skilled invesugators to fully
rephicate your study. Specific information and/or protocols for new methods should be
included in detail. If materials, methods, and protocols are well established, authors may cite
articles where those protocols are described in detail. but the submission should include
sufficient information to be understood independent of these references.

We encourage authors to submut detailed protocols for newer or less well-established
methods as Supporting Information. Further information about formatting Supporting
Informauon files, can be found here.

Methods sectuons of papers on rescarch using human or animal subjects and/or tissue or
field sampling must include required ethics statements. See the Reporting Guidehnes for
human rescearch, climical trials, animal resecarch. and observational and field studies for more
information.

Methods sections of papers with data that should be deposited in a publicly available

database should specify where the data have been deposited and provide the relevant
accession numbers and version numbers. if appropnate. Accession numbers should be
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provided in parentheses after the entity on first use. If the accession numbers have not yet
been obtained at the time of submission, please state that they will be provided during review.
They must be provided prior to publication. A list of recommended repositories for different
types of data can be found here.

Mecthods sections of papers using cell lines must state the origin of the cell hines used. Sce the
Reporting Guidelines for cell line research for more information.

Methods sections of papers adding new taxon names to the hiterature must follow the
Reporung Guidelines below for a new zoological taxon. botanical taxon. or fungal taxon.
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Results, Discussion, and Conclusions

These secuons may all be separate. or may be combined to ¢create a mixed Results/Discussion
section (commonly labeled "Results and Discussion™) or a mixed Discussion/Conclusions
section (commonly labeled "Discussion”). These sections may be further divided into
subsections, cach with a concise subheading. as appropriate. These sections have no word
limit. but the language should be clear and concise.

Together. these sections should describe the results of the experiments. the interpretation of
these results, and the conclusions that can be drawn. Authors should explain how the results
relate to the hypothesis presented as the basis of the study and provide a succinet explanation
of the implications of the findings, particularly in relation to previous related studies and
potential future directions for research.

PLOS ONE editonal decisions do not rely on perceived sigmficance or impact, so authors

should avoid overstating their conclusions. See the PLOS ONE Publication Cntena for more
information.
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People who contnibuted to the work but do not fit the 2, iteria should

be listed in the acknowledgments, along with their contnbutions. You must ensure that
anyone named in the acknowledgments agrees to being so named.

Funding sources should not be included in the acknowledgments, or anywhere in the

manuscript file. You will provide this information during the manuscript submission process.
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Figure Legends

Figures should not be included in the manuscript file, but figure legends should be.
Guidehnes for preparing figures can be found here.

Figure legends should descnbe the key messages of a figure. Legends should have a short
tutle of 15 words or less. The full legend should have a description of the figure and allow
readers to understand the figure without refemng to the text. The legend itself should be
succinct. avoid lengthy descriptions of methods. and define all non-standard symbols and
abbreviations.

Figures should be cited in ascending numernic order upon first appearance. Each figure
caption should be inserted immediately after the first paragraph in which they are cited in the
article file. Further information about figure captions can be found in the Figure Guidelines.

Supporting Information Captions

Because Supporting Information is accessed via a hyperlink attached 10 its captions, captions
must be listed in the article file. Do not submit a separate caption file. It is acceptable 10 have
them in the file itself in addition. but they must be in the article file for access to be possible
in the published version.



The file category name and number is required, and a one-line title 1s highly recommended. A
legend can also be included but is not required. Supporting Information captions should be
formatted as follows.

S1 Text. Title is strongly recommended. Legend is optional.

Please see our Supporting Information gujdelines for more details,
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Data Reporting Guidelines

All data and related metadata underlying the findings reported in a submitted manuscnipt
should be deposited in an appropriate public repository. unless already provided as part of the
submitted article. Repositories may be cither subject-specific (where these exist) and accept
specific types of structured data. or generalist repositories that accept multiple data types. We
recommend that authors select repositonies appropriate to their field. Repositories may be
subject-specific (eg. GenBank for sequences and PDB for structures). general, or
institutional, as long as DOIs or accession numbers are provided and the data arc at least as
open as CCBY . Authors are encouraged to select repositories that meet accepted critena as

trustworthy digital repositories, such as critena of the Centre for Rescarch Librarics or Data
Seal of Approval. Large. international databases are more likely to persist than small. local
ones.

To support data sharing and author compliance of the PLOS data policy, we have integrated
our submission process with a select set of data repositories. The list is neither representative
nor exhaustive of the suitable repositories available to authors. Current repository integration
parmners include: Dryad and figshare. Please contact dataf@plos.org to make
recommendations for further partnerships.

Instructions for PLOS submissions with data deposited in an integration partner repository:

Deposit data in the integrated repository of choice. Once deposition is final and complete, the
repository will provide the author with a dataset DOI (provisional) and private URL for
reviewers to gain access to the data. Enter the given data DOI into the full Data Avaslability
Statement. which is requested in the Additional Information section of the PLOS Submission
form. Then provide the URL passcode in the Attach Files section. If yvou have any questions,
please contact us at plosone@ plos.org
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Accession Numbers

All appropriate datasets. images. and information should be deposited in public resources.
Please provide the relevant accession numbers (and version numbers, if appropnate).
Accession numbers should be provided in parentheses after the entity on first use. Suggested
databases include, but are not limited t10:

- -, oSS

e BioModels Database

e Database of Interacting Proteins

e  DNA Data Bank of Japan [DIDBJ]
e DRYAD

e EMBI Nucleotide Sequence Database
e GenBank

= -

-

- /

e ChlinicalTrials gov

In addition, as much as possible, please provide accession numbers or identifiers for all
entities such as genes. proteins. mutants. diseases. ete.. for which there is an entry in a public
database, for example:

Ensembl

e (R

FlvBase

InterPro

Mouse Genome Database (MGD)

Online Mendelian Inheritance in Man (OMIM)

o  PubChem

Providing accession numbers allows linking to and from established databases and integrates
vour article with a broader collection of scientific information.



Striking Images

Authors are encouraged to upload a "stnking image” that may be used to represent their paper
online in places like the journal homepage or in search results. The striking image must be
derived from a figure or supporting information file from the paper. ie. a cropped portion of
an image or the entire image. Sinking images should ideally be high resolution. eve-catching.
single pancl images, and should ideally avoid containing added details such as text, scale
bars. and arrows. If no striking image is uploaded. a figure from the paper will be designated
as the striking image.

Please keep in mind that PLOS's Creauve Commons Aunbution License applies to stnking
mmages. As such. do not submit any figures or photos that have been previously copynighted
unless you have express written permission from the copyright holder to publish under the
CCAL license. Note that all published matenials in PLOS ONE are freely available online,
and any third party is permitted to read. download, copy. distribute, and use these matenals in
any way, even commercially, with proper attribution.

Care should be taken with the following image types in particular:

1. PLOS ONE is unable to publish any images gencerated by Google software (Google
Maps, Street View, and Earth)

2. Maps in general are usually copyrighted. especially satellite maps

3. Photographs

4. Commercial or government images. slogans, or logos
5. Images from Facebook or Twitter

Authors must also take special care when submitting manuscripts that contain potentially
identifying images of people. Identifving information should not be included in the
manuscrpt unless the information is crucial and the individual has provided wntten consent
by completing the Consent Form for Publication in a PLOS Journal (PDF).

For license inquiries, e-mail license [at] plos.org.
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Tables

Tables should be cited in ascending numeric order upon first appearance. Each table should
be inserted immediately after the first paragraph in which it 1s cited in the article file. All
tables should have a concise utle. Footnotes can be used 10 explain abbreviations. Citations
should be indicated using the same stvle as outlined above, Tables occupving more than one
printed page should be avoided. if possible. Larger tables can be published as Supporting
Information. Please cnsure that table formatting conforms to our Guidelines for table

preparation.
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3. Specific Reporting Guidelines

Human Subject Research

Methods sections of papers on research using human subject or samples must include ethics
statements that specify:

e The name of the approving institutional review board or equivalent committee(s). It
approval was not obtained. the authors must provide a detailed statement explaining
why it was not needed

e  Whether informed consent was written or oral. If informed consent was oral, 1t must
be stated in the manuscript:

Why written consent could not be obtained
That the Institutional Review Board (IRB) approved use of oral consent
How oral consent was documented

For studies involving humans categonzed by race/cthnicity, age. disease/disabilities, religion,
sex/gender, sexual orientation, or other socially constructed groupings, authors should:

Explicitly describe their methods of categonizing human populations
Define categories in as much detail as the study protocol allows

o Justify their choices of definitions and categories, including for example whether any
rules of human categorization were required by their funding agency
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« Explain whether (and if so. how) they controlled for confounding variables such as
socioeconomic status, nutrition, environmental exposures, or similar factors in their
analysis

In addition, outmoded terms and potentially stigmatizing labels should be changed to more
current, acceptable terminology. Examples: "Caucasian" should be changed to "white" or "of
[Western] European descent" (as appropriate); "cancer victims" should be changed to
"patients with cancer."

For papers that include identifying, or potentially identifying. information. authors must
download the Consent Form for Publication in a PLOS Journal (PDF). which the individual.
parent, or guardian must sign once they have read the paper and been informed about the
terms of PLOS open-access license. The signed consent form should not be submitted with
the manuscript, but authors should securely file it in the individual's case notes and the
methods section of the manuscript should explicitly state that consent authorization for
publication is on file. using wording like:

The individual in this manuscript has given written informed consent (as
outlined in PLOS consent form) to publish these case details.

For more information about PLOS ONE policies regarding human subject research. see the
Publication Criteria and Editorial Policies.
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