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Abstract

In sub-Saharan Africa, women are disproportionately affected by HIV. Sustained adherence to lifelong
antiretroviral therapy (ART) is needed to ensure their own health and prevent transmission of HIV to their
partners and their children. However, non-adherence to ART remains a substantial challenge with many
associated risk factors. Travel is often reported in the qualitative literature as a barrier to ART adherence
among women living with HIV, but few quantitative studies have explored this association. This research
aimed to describe travel in the past year among mothers living with HIV in the Long-term Adherence and
Care Engagement (LACE) study, to explore factors associated with travel, and to investigate the associations

between travel and i) self-reported adherence, and ii) HIV viral load.

Part A of this dissertation is the study protocol that introduces the need for this research and presents how the
research will be carried out. Part B is a narrative literature review. The review summarises and synthesises
existing research relating to HIV treatment and travel in sub-Saharan Africa, giving context to the dissertation.
Part C is the journal “ready” manuscript. This section presents an analysis of data from the LACE study, a
cross-sectional survey of women living with HIV approximately four years after they had started ART during

pregnancy in Gugulethu, Cape Town.

At the LACE study visit, data on short-term travel patterns (stayed away from home for 3 or more nights) in
the past year and self-reported adherence in the past 30 days (using a validated three-item scale) were
collected through structured questionnaires, and a blood specimen was tested for HIV viral load. Poisson
regression models with robust standard errors were used to explore factors associated with travel (any versus
none), self-reported adherence (100% versus <100%), and viral suppression (<50 copies/mL). Results were

reported as crude risk ratios (RR) and adjusted risk ratios (aRR) with 95% confidence intervals (CI).

The results showed that among 353 women enrolled in the LACE study (mean age 32.6 years, 48% employed,
38% married/cohabiting, median 44 months postpartum) 23% (n=81) reported travelling in the past year. Of
the women who travelled, most went to the Eastern Cape (90%) and travelled 1-2 times during the year (93%).
Women who travelled were more likely to be married/cohabiting than women who had not travelled (aRR =
1.45; 95% CI: 0.97 — 2.16). Only 9% of women who travelled (7 of 81) reported difficulty with ART

adherence due to travel.

Overall, 59% of women reported 100% adherence in the past 30 days: 52% of women who had travelled in the
past year versus 61% of those who had not travelled (aRR = 0.83; 95% ClI: 0.66-1.04). Only 56% of the cohort
were virally suppressed: 60% and 55% of those who had and had not travelled in the past year, respectively
(aRR =1.10; 95% CI: 0.89-1.36). Travel in the past year was not significantly associated with self-reported

adherence or viral suppression in crude or adjusted analyses.

These results highlight that poor adherence and viremia were very common in this cohort of women, four

years after starting ART in pregnancy. Almost a quarter of women reported travel in the past year but only a



few reported difficulties with adherence related to travel and we found no association between travel in the
past year, self-reported adherence in the past 30 days or viremia. Further research is needed to understand

adherence patterns during periods of travel and interventions are clearly needed to support women’s long-term
adherence to ART.

Keywords: antiretroviral therapy, women, travel, adherence, viral suppression, South Africa
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PART A: PROTOCOL



1. Protocol synopsis

Sustained antiretroviral therapy (ART) is essential to achieving and maintaining viral suppression in
people living with HIV, which optimizes health and prevents HIV transmission. In pregnant and
postpartum women in particular, lifelong ART has been essential to ongoing maternal health as well
as prevention of mother-to-child HIV transmission.

Unfortunately, non-adherence to ART remains a challenge among postpartum women. Many factors
affect a woman’s ability to adhere to HIV treatment, including poverty, age, food security, and more
recently travel has been proposed as a factor that may hinder adherence. Although the qualitative

literature has shown that patients perceive travel as potentially disruptive to adherence, there are few

guantitative data exploring travel patterns and the relationship between travel and adherence to ART.

The overall aim of this proposed research is to investigate the relationship between travel and ART
adherence. The objectives of the proposed research are 1) to describe travel patterns of postpartum
women over a one-year period, 2) to explore factors associated with travel, and 3) investigate whether
travel is associated with poor adherence and HIV viremia. The proposed research is a secondary
analysis of data collected during the Long-term Adherence and Care Engagement (LACE) study
investigating the effect of HIV care service delivery on maternal ART outcomes during the
postpartum period. The objectives will be addressed using an anonymised dataset and no additional
data collection or contact with study participants will take place.

This research will provide further insight into the impact of travel on ART adherence and viral load

(VL) in postpartum HIV-positive women.
2. Introduction

2.1 Background

Globally, there are 18.8 million women and girls living with HIV, and 25% of the world’s HIV-
positive women live in South Africa (1, 2). Women are at a higher risk of HIV infection with 63% of
South African adults living with HIV being women of reproductive age (2). HIV/AIDS is the leading
cause of death among women, making them an important population to focus antiretroviral therapy

(ART) programmes on (3).

ART is important for all HIV-positive individuals. The World Health Organisation’s (WHO) HIV
treatment guidelines encourage ART initiation as soon as an individual has been diagnosed, to
improve overall health and reduce the risk of transmitting the HIV infection (4). ART adherence is
therefore important for the improvement of life expectancy and health. Women initiating and adhering
to ART lowers the risk of HIV transmission to their partners and children by achieving and

maintaining a suppressed HIV viral load (VL) (5).



Continuous ART adherence is essential to maintain good health outcomes. Unfortunately, adherence
to HIV treatment is a major challenge for all people living with HIV and women are a high-risk group
of inadequate ART adherence (6, 7).

Barriers to ART adherence in women living with HIV

When HIV-positive mothers are initiated on ART in pregnancy, optimal long-term ART adherence
remains low, particularly in the postpartum period (6, 8). Buregyeya et al. found that women who are
on ART have the highest motivation to adhere to HIV treatment during pregnancy, due to the desire to
have an HIV-free baby and the desire to remain healthy for their children (9). However, ART
adherence becomes more challenging for women during the postpartum period due to a multitude of
barriers (9, 10) .

According to previous research, the most common factors associated with low ART adherence
include poverty status, gender inequality, stigma, age, marital status, side effects from medication and
food insecurity (10-12). Recently, research has identified travel as another potential barrier to ART
adherence (9, 13, 14).

Travel, mobility and HIV

When investigating the barriers of non-adherence, there is limited literature focused on travel and
mobility. What is currently known about travel is that it enables riskier sexual behaviour in men and
women, and new HIV infections are associated with traveling and mobility (15). Traveling may also
affect the ability to access HIV care and this barrier needs to be explored further (10, 14, 15). Travel
and mobility are associated with patterns of accessing and receiving HIV care by complicating
engagement and adherence to HIV care (13). Anecdotally, we know that many women travel
postpartum, however, the level and patterns of geographic travel in this population needs further

exploration.

Phillips et al. found that 34% of women who initiated ART during pregnancy in Gugulethu, Cape
Town moved out of the area after delivery and 9% attended different ART clinics outside of the
Western Cape province postpartum (14). Similarly, research on Gauteng-based women found that
many women travelled back to family homes for childcare support after delivery (16). Travel appears
to occur frequently in postpartum women, and current literature available on postpartum travel has

suggested that this movement may be a risk factor for inadequate ART adherence.

Many qualitative studies have highlighted travel as a key risk factor that affects HIV-positive
individual’s ability to adhere to treatment. People living with HIV in Swaziland were interviewed to
investigate reasons for discontinued ART adherence and many of them cited travel as a ‘trigger’ that

leads to eventual non-adherence (17). Out-of-care women, in Malawi, also reported many barriers of



ART adherence which included high mobility, lack of emotional and financial support, and minimal
ART education (18).

Mobility studies have explored the possibility of travel hindering ART adherence and have had self-
reported accounts of travel leading to difficulties in treatment access, however, there is very little
work that has characterised this relationship through quantitative work (13, 15). Hence, to better
understand the patterns of travel and the relationship this travel has with ART adherence, more

analyses of travel and ART adherence are needed.
2.2 Background to the proposed dissertation

Between April 2017 and May 2018, the Long-term Adherence and Care Engagement (LACE) study
(HREC 866/2016) recruited 353 women previously enrolled in a larger maternal and child health-
antiretroviral therapy (MCH-ART) cohort study (HREC 451/2012) (Appendix C). These women were
invited to the Gugulethu Community Health Centre (CHC) for a single interview regarding their
demographics and mother and child’s health details. The LACE study assessed the potential impact of
the MCH-ART intervention (co-located maternal and childcare postpartum versus standard of care

stand-alone services) and evaluated women’s HIV treatment outcomes 36-60 months postpartum (19).

Data collected during the LACE interview will provide data for this proposed research. The aim is to
describe the travel patterns in postpartum women using the LACE questionnaires and to explore the
relationship between travel and ART adherence. We will also investigate sociodemographic

characteristics associated with travel.
2.3 Study rationale

Antiretroviral therapy (ART), through universal test and treat, is highly effective when individuals
living with HIV initiate and adhere to treatment. We know that there are many facilitators of ART

adherence, however, there are a plethora of potential barriers that need further exploration.

Postpartum women are thought to travel frequently, and this is a potential barrier for ART adherence
that is poorly characterised. There is limited literature on the impact of travel on adherence to ART.
The findings of this study will provide insight into the relationship between travel and ART

adherence, and thus the need for ART counselling and interventions around travel.

3. Study aim and objectives

3.1 Study aim

The overall aim of this proposed study is to describe patterns of travel among women living with HIV
between three and four years after starting ART in pregnancy, and to investigate whether there is an

association between travel and adherence to ART.



3.2 Objectives

3.2.1 To describe the travel patterns over a one-year period (approximately 3-4 years
postpartum) of HIV-positive mothers in the LACE study.
3.2.2  To explore factors associated with travel.
3.2.3 To investigate the associations between:
3.2.3.1 travel and self-reported ART adherence
3.2.3.2 travel and VL

3.3 Hypothesis

The primary hypothesis of this study is that travel patterns of HIVV-positive women negatively affect
their ART adherence and, in turn, worsen their viral suppression. Travel is suspected to disrupt the

women’s ability to adhere to treatment by disrupting schedules and access to HIV care.

Travel is potentially a step in a chain of events that negatively affects ART adherence and thus, the
expectation is that those who travelled may have lower ART adherence and worse VL outcomes

compared to those who did not travel.

4. Methodology

4.1 Study design

To address the proposed study objectives, the study design will be a cross-sectional secondary data
analysis. The study will analyse data that were collected during questionnaires and VL measures taken
from women enrolled in the LACE study which took place in 2017 at the Gugulethu Community
Health Centre (CHC).

4.2 Research setting

This analysis will use data collected as part of the LACE study which was a continuation of the MCH-
ART study. These studies took place at the Gugulethu CHC, a large primary healthcare facility in
Gugulethu, Cape Town. Gugulethu is a low socioeconomic area with high levels of unemployment,
and a high HIV burden. The Gugulethu Midwife Obstetrics Unit (MOU) at the CHC provides basic
antenatal care (ANC) and delivery services for a large community that includes those in Philippi,
Nyanga, Lower Crossroads, Heideveld, Gugulethu and women from the Eastern Cape (20). Over the
time of the MCH-ART (2013-2014) study the MOU provided antenatal care for approximately 5000

women annually and the antenatal HIV prevalence was over 25%.
4.3 Study population and sampling

MCH-ART and LACE studies



The parent study, MCH-ART (HREF 451/2012), enrolled consecutive women, aged 18 and older,
presenting for antenatal care (ANC) at the Gugulethu MOU who were eligible to start ART between
April 2013 and June 2014 (Appendix C) (21). Overall, a total of 628 mothers were enrolled and
initiated ART during pregnancy. These enrolled women were then followed prospectively through
delivery where women with live births and who were breastfeeding were then enrolled into a
postpartum randomized control trial and followed through 18 months postpartum. The postpartum
trial aimed to compare different service delivery models to provide maternal HIV and child healthcare
postpartum and 471 women were enrolled. As part of the MCH-ART study all women provided
informed consent to be contacted in the future for other related research and they provided the study

team with contact details.

Following closure of the MCH-ART study, all women enrolled in the postpartum trial were
subsequently re-contacted and invited to participate in an additional follow-up visit, the LACE study
(HREC REF 866/2016), between 36 and 60 months postpartum (Appendix C). In the LACE study,
353 of the 471 women enrolled in MCH-ART were successfully recruited and, following completion
of informed consent, completed the LACE study visit. The primary aim of the LACE study was to
investigate the impact of the MCH-ART intervention on outcomes of maternal viral suppression and
retention in care at this later timepoint (22).

At the LACE visit, women completed a face-to-face interview including a battery of questionnaires.
These included demographic characteristics and a questionnaire on travel in the previous 12 months.
Women also completed a self-reported adherence questionnaire and maternal venous blood was
drawn for real time VL testing (Abbott Molecular Real Time HIV-1 assay, Abbott Molecular, Illinais,
USA) by the National Health Laboratory Services.



471 women randomised in the
MCH-ART trial
June 2013 — December 2014

463 women eligible for LACE

Refused participation: 6
Maternal deaths ascertained: 7
Never located: 97

Overall 353 women enrolled in
LACE (76% of women eligible)
May 2017 — May 2018

(4 women completed the visit
telephonically thus only 349 had
viral load measures)

Figure Al: LACE study schematic showing situation of the proposed research analysis.
The proposed study

This proposed study will be a secondary data analysis including all women enrolled in the LACE

study 36-60 months postpartum.
4.4 Data collection

The proposed study is a secondary analysis of existing data. All data to be used in these analyses were
collected as part of the previous studies, as described above. The ART adherence and travel data will
be from the LACE demographics, adherence and travel questionnaires which were administered
through face-to-face interviews (Appendices A and B). VL results will be from the blood collected at
the LACE visit.

4.5 Measurements

The LACE questionnaires included in this study include sociodemographic characteristics, self-
reported adherence and travel patterns (Appendices A and B). Additional demographic and clinical
characteristics from the time of enrolment into the MCH-ART study will be drawn from the existing
MCH-ART data. VL was measured on all women who attended the LACE study and will also be
included as an objective marker of treatment success. The main constructs of interest are summarised
in Table Al.



Objective 1: To describe the travel patterns over a one-year period for HIV-positive mothers in the
LACE study

To investigate the travel patterns for the participants, there will be an exploration of the main
constructs that are defined as follows:

Travel — The travel questionnaire was informed by the available literature and travel will be explored
through the gquestionnaire responses. The questionnaire asked whether the participants had travelled,
where they had travelled, frequency of travel, and the nights away from home when travel occurred,

therefore the following travel constructs will be used in this research:
e Any travel: “travelled” vs “did not travel”
o Travelled: >3 nights away from home
o Did not travel: <3 nights away from home
e Frequency of travel: “1-2 times” vs “3-5 times”
o Time spent away from home: “<21 nights away” vs “>21 nights away”
o Where the participant travelled: description of geographic locations reported
Obijective 2: To explore factors associated with travel

The primary outcome of interest for this objective will be travel. The factors potentially associated
with travel will be assessed based on the travel and demographic questionnaire responses. The

constructs are as follows:
o Any travel: “travelled” vs “did not travel”

e Demographic and behavioural characteristics which include age, marital status, employment
status, socioeconomic status, parity, and time of MCH-ART antenatal care (ANC)
presentation will be explored. ANC presentation will be considered a proxy for general

healthcare seeking behaviours in these women (23).
Obijective 3: To investigate the associations between travel and ART adherence

The third objective’s primary exposure is travel and the main outcomes of interest are ART adherence
and viral suppression. Travel and ART adherence will be explored through the questionnaire
responses which will include a qualitative reported impact travel had on ART adherence. ART

adherence will be explored through surrogate end points defined as follows:
Self-reported adherence — This construct is defined in two ways:

e no missed ART dose for previous 7 days



o A three-item scale score (0-100) for adherence in the past 30 days. A threshold of 100%

adherence and less than 100% adherence will be used based on the following three questions:

o “In the last 30 days, on how many days did you miss at least one dose of any of your

HIV medicines?”

o “In the last 30 days, how good a job did you do at taking your HIV medicines in the

way that you were supposed to?”” (Likert scale 1: very poor — 6: excellent)

o “In the last 30 days how often did you take your HIV medicines in the way that you

were supposed to?” (Likert scale 1: never — 6: always)

VL — This construct will be explored in terms of viral suppression. Viral suppression will be defined

by VL thresholds of <50 copies/mL. VL <1000 copies/mL will also be examined in sensitivity

analyses. VL will be considered an objective marker of adherence, although it is important to keep in

mind that poor adherence is the main reason for unsuppressed VL but there could be other factors

responsible, such as drug resistance (24).

Self-reported impact — Participants who reported travel were asked whether there was difficulty

adhering to ART during travel. The construct will be a binary variable defined as “difficult” vs “not

difficult”. Their descriptions of adherence difficulties will also be included.

Table Al: Variables of interest for cross-sectional study.

Variable

Type

Travel patterns

Travel

Travel frequency

Nights away from home

Relocation

Association between travel and ART adherence
HIV viral load (VL)

Self-reported ART adherence (30 days)
Self-reported ART adherence (7 days)
Self-reported impact on ART adherence
Additional covariates

Mean age (in years)

Level of education

Employment status

Socioeconomic status (SES)

Housing

Relationship status

Disclosure status

Parity

Presentation to ANC

Categorical — binary (travelled/did not travel)
Categorical — binary (1-2 times/3-5 times)
Categorical — binary (<21 nights/>21 nights)
Categorical — binary (relocated/did not relocate)

Categorical — binary (viral suppression/viremia)
Categorical — binary (100%/<100%)
Categorical — binary (yes/no)

Categorical — binary (difficult/not difficult)

Continuous - numerical

Categorical — binary (primary/secondary+)
Categorical — binary (employed/unemployed)
Categorical — ordinal (low/moderate/high)
Categorical — binary (formal/informal)
Categorical — binary (married/unmarried)
Categorical — binary (disclosed/undisclosed)
Categorical — binary (<2 children/>3 children)
Categorical — binary (early/late)




4.6 Data management and analysis plan

The completed questionnaire data will be exported to Stata Version 15.0 (Stata Corporation, College
Station, Texas, USA) for data cleaning, exploration and analysis. The electronic data will be stored in
secure, password-protected compressed files, accessible only to the researchers. The data are
anonymous. Study participants will only be identified by a unique study ID and no personal identifiers
in all study datasets. The data will not be shared with other parties nor be used for any purpose other

than specific objectives of this study.
4.6.1 Univariate and bivariate analysis

In Stata, all the variables of interest will be explored to detect any missing data. The data will be
reviewed for any capturing errors. The univariate analysis will be a summary of the participants’
baseline characteristics using descriptive statistics. The data exploration will include scatterplots,
histograms, and box and whisker plots, along with medians and interquartile ranges (IQR) for
continuous variables, and frequencies and proportions for categorical variables, to examine patterns in
the data.

The bivariate analysis will include descriptive statistics of baseline characteristics, grouped by travel
categories and the adherence outcomes, with appropriate statistical tests for each variable. The
Wilcoxon rank-sum test will be used for continuous variables and the Fischer’s exact test will be used
for categorical variables. These tests will be carried out to explore potential differences in
characteristics of women who did and did not travel, and women with and without adequate

adherence/viral suppression.

4.6.2 Description of the travel patterns over a one-year period for HIV-positive mothers in the
LACE study

In order to address objective one, percentage of women who travelled, frequency of travel and travel
destinations will be described through descriptive statistics. Visits to other ART clinics while
travelling, self-reported impact on ART adherence, and retrieval of a transfer letter will also be
described. Frequencies and proportions of the travel constructs will be used to describe the patterns of

travel in these postpartum women.
4.6.3 Exploration of factors associated with travel

In order to address objective two, Poisson regression models with robust standard errors will be
generated to explore factors that may be associated with travel. The main outcome of interest will be
the ‘any travel’ variable. Analyses will report crude risk ratios (RR) and adjusted risk ratios (aRR)
with 95% confidence intervals (Cls). An a-level of 0.05 for statistical significance will be used in all

evaluations.

4.6.4 Investigation of the associations between travel and ART adherence



The main outcome explored in this proposed study will be ART adherence. This will be defined by
two main constructs: Self-reported adherence (three-item scale score) “100% adherence” vs “<100%
adherence” and HIV viral suppression, “viral suppression (<50copies/mL)” vs “viremia
(>50copies/mL)”.

In order to address objective three, Poisson regression models with robust standard errors will be
carried out to estimate the association between travel and ART adherence. Other potential risk factors
based on literature review and available data will be included in these models as a secondary
objective. The Poisson regression will be done to investigate the relationship between travel and each
main outcome. All analyses will report RR and aRR with 95% confidence intervals. An a-level of
0.05 for statistical significance evaluations. Two models will be explored: one using self-reported

adherence as the outcome and another with viral suppression as the outcome.

The self-reported impact travel has on ART adherence will also be described for more context on the

relationship between the exposure and outcome.
4.7 Potential limitations

All the data for this study is based on the parent study’s questionnaires. The available variables

collected and explored in the study will be limited to what the parent study initially collected.

Questionnaires are self-reported measurement tools, thus, the study’s primary exposure and outcome,
will be vulnerable to recall and social desirability biases. These biases can lead to overestimation of

adherence to care and make the identification of risk factors for the study outcome more difficult. The
inclusion of VL is a strength as this presents on objective marker of treatment success, however VL is

not a direct measure of treatment adherence.

The definition of travel in adherence literature is highly variable, ranging from day to day mobility to
more permanent migration. For this study, simple definitions of travel e.g. travel as a binary variable
(travelled/did not travel), may obscure more nuanced travel patterns and associations with adherence.
Although women reported on travel in the previous 12 months, we were only able to examine
adherence and VL at the study visit and thus short-term impacts of travel more distal from the study

visit may not be detected.

Lastly, investigating the effects of travel on ART adherence is limited to the participants’ travel status.
Without the participants’ reasons for travelling and without the data for the women lost to follow-up,
the findings of this study are restricted. These variables would help to better differentiate the source of

inadequate ART adherence between travel and the individual’s behaviours.
4.8 Logistics and timetable

The expected timeline for the completion of this proposed study is summarised in Table A2.
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Table A2: Schedule for completion of study.

Aug ‘19 | Sept ‘19 | Oct ‘19 | Nov ‘19 | Dec ‘19 | Jan ‘20 Feb 20

Lit Review

Data Management

Data Analysis

Results

Write-up

5. Ethical considerations

The parent-study’s on-going ethics approval from the University of Cape Town’s human research
ethics committee (UCT-HREC) and Columbia University, has been available since 2012. The UCT-
HREC annually renews this ethics approval and this proposed study was also approved by the UCT-
HREC (HREC REF 864/2019) (Appendix C).

5.1 Informed consent

There will be no direct contact with any of the study participants, however, women eligible for this

proposed study must have signed the LACE study’s informed consent form (Appendix D).
5.2 Risks

Given that this secondary analysis has no direct involvement by participants, there is minimal risk to
participants enrolled. The major risk in this study is the potential loss of confidentiality during the
data collection and management process. This risk will be removed as only anonymised data will be
used. Study participants will only be identified by a unique study ID and no personal identifiers are

included in the study datasets.
The electronic data will be stored in secure, password-protected compressed files.
5.3 Benefits

There are no direct benefits to any of the study participants, however, the proposed study aims to add

information to the limited literature regarding the relationship between travel and ART adherence.

Insights on the effects of travel on ART adherence will contribute to our understanding on whether

additional counselling or support is needed to prepare for times of travel.
6. Budget

This cross-sectional study is undertaken for the completion of a Master’s in Public Health degree, and

thus does not require a budget.
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7. Stakeholders and dissemination

The objectives of this study will generate evidence that is valuable to ART programmes. Stakeholders
most interested in this research would be the South African Department of Health, prevention of
mother-to-child transmission (PMTCT) programmes, women in South Africa who will attend HIV
care, and research teams exploring methods to improve ART adherence in women. The findings of
this study will be made available to these stakeholders through local and international conferences and

publication in a peer-reviewed journal.
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PART B: LITERATURE REVIEW



1. Introduction and objectives

Burden of HIV and the importance of antiretroviral therapy

The human immunodeficiency virus (HIV) is a major global health burden. It is one of the leading
causes of death in Africa, where 470 000 deaths were reported in 2018 (1, 2). African women are
disproportionately affected by the burden of HIV, particularly in sub-Saharan Africa (SSA) where
80% of women living with HIV reside (3).

HIV-positive populations require antiretroviral therapy (ART) for good health outcomes such as high
CD4 count and low HIV viral load (VL) (4). Continued adherence to ART is essential to ensure
effective viral suppression and immune recovery, which in turn reduces the risk of disease progression
and transmission (5). HIV treatment is a combination of antiretroviral (ARV) medications which work
together to stop the virus from multiplying (4). Since 2015, the World Health Organisation (WHO)
recommends initiating ART on the same day of, or soon after, HIV diagnosis regardless of CD4
count(s) and disease stage (5). To date, there has been a 43% decrease in HIV/AIDS-related deaths
since 2003 (4, 6).

By decreasing VL in the infected individual, the risk of HIV transmission is reduced by 96% if ART
is adhered to (4). However, in Africa, a reduction of this magnitude is unlikely because ART
adherence levels remain low. In 2018 only 16.3 million of the 25.7 million (63%) people living with
HIV were receiving their necessary ARV medication (1) and postpartum women seem to be a
particular challenge. (7, 8). Disruptions in ART adherence can lead to increased risk of drug
resistance and treatment failure; thus, it is important to explore factors that enable and hinder ART

adherence in HIV patients to help improve health outcomes.
Barriers to retention and adherence of antiretroviral therapy

There are a multitude of barriers associated with non-adherence to ART and attrition from HIV care.
The fear of social discrimination (stigma) through the disclosure of one’s HIV status is a key barrier
to lowered retention in care (9). Previous research also provides evidence that late ART initiation,
poverty, gender inequality, age, employment, marital status, religion, fear of side effects from
medication, and food insecurity can all be barriers to ART adherence and retention (10-14). These
barriers are universal in individuals living with HIV, but women have added adherence challenges
that arise during and post-pregnancy where they are often too busy taking care of their child and are
feeling overwhelmed engaging in further reproductive and ART care (11, 15, 16). Buregyeya et al.
found that the transition from antenatal care (ANC) to HIV care clinics in Uganda was difficult for

women due to fear of stigma and discrimination. Another challenge for women was shifting to a



different environment from their ANC, where they were motivated to adhere to HIV treatment during

pregnancy in order to ensure births to HIV-free children (15).

Travel has also been identified as a potential barrier to ART adherence for people living with HIV
(17), yet when investigating the barriers to ART adherence, there is limited literature focused on

travel and mobility.
Why is there a need to explore mobility and travel as barriers to retention and adherence?

The current data available shows that travel enables riskier sexual behaviour in adults, and new HIV
infections may be associated with traveling and mobility (18). More recently, qualitative research has
identified travel as a barrier to ART adherence but very few quantitative studies have investigated this
association (14, 15, 19-21). Particularly, the mobility of postpartum women has been flagged as a
disruption to ART adherence (13, 15, 21, 22).

Objective

This dissertation explores travel among women living with HIV approximately four years after

starting ART in pregnancy. It also investigates the relationship between travel and ART adherence.

To inform this research, the objective of this literature review is to discuss the available evidence on
travel and its relationship to ART adherence among people living with HIV including:

e Definitions of travel and mobility in the HIV literature
e Travel patterns and reasons for travel among people living with HIV

e The relationship between travel and ART adherence

2. Search method

PubMed and Google Scholar were used to identify relevant publications for this literature review. The
search terms and their synonyms used are listed in Table B1. The literature was restricted to English
language publications, and no time period or continent restrictions were applied due to the dearth of
research on the topic. Titles and abstracts of the articles were reviewed for inclusion or exclusion in

this literature review. Literature available up until November 2019 were included in this review.
Inclusion criteria for publications:

e The study population was HIV-positive adults
e Study participants must have initiated ART
e Qutcomes of interest were retention, ART adherence, VL and travel

e Must have reported on travel or mobility



Studies focusing on short-term ARV prophylaxis or child treatment and outcomes were excluded from
this review. The search found 264 papers, 233 articles were excluded from this review because they
did not meet the criteria stated above, 30 relevant articles plus 1 policy document were identified and

included in this review.

Table B1: Literature review search terms.

HIV — human immunodeficiency virus, prevention of mother-to-child transmission (PMTCT)
Travel — mobility, travel, migration

Antiretroviral treatment - antiretroviral therapy (ART), antiretroviral medication (ARV/ARVS)
Adherence - adhere, adherence, adherent; comply, compliant, compliance; retention, retained

3. Definitions of travel and mobility in the HIV literature

The growing body of knowledge linking travel and HIV is contradictory, highly nuanced and
indeterminate. Much of this could be due to the varying definitions of travel and mobility in the
literature (18). The heterogeneity of travel definitions is often attributed to the different travel patterns
of HIV-positive populations. Travel patterns can range from commuting to work or HIV clinics, to
urbanisation, circulatory migration, internal and international migration, and mobility due to sexual

behaviour, which is often documented in polygamous males (13, 18, 23).
Travel, mobility and migration

The terms commonly used are “travel”, “mobility”, and “migration”. Travel is often defined as short-
term movement e.g. sleeping away from one’s home/city of residence for at least one or more nights
with no intention of changing their place of residence (18, 24). While mobility is defined as overall
movement done by individuals, encompassing travel between one’s home and the ART clinic (23), or
clinic switching, where individuals move from their original ART initiation clinic to a new one either
close to the original or further away (13). The term ‘travel’ has repeatedly been used to define
mobility and these terms are often used interchangeably in research (25), which adds to the

complication of interpreting literature.

The definition of migration also varies in the HIV literature. In some cases, it is described as internal,
local relocation to a new city, or external migration, where one permanently relocates to a new
country (18, 26). In other situations, migration refers to travel from one’s town of residence to their

town of employment, i.e. “circular migration” (25, 27).
The impact of varying definitions of travel

These varying definitions of travel complicate the interpretation of the association between travel and
ART adherence in research. Travel is evidently a multifaceted variable with behavioural, social,

political, and economic elements, resulting in its many definitions (23). Understanding travel’s impact
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on HIV care requires a nuanced understanding of why travel occurs and what it changes in the barriers
and facilitators of HIV infection and ART adherence (14, 18).

4. Travel patterns & reasons for travel among people living with HIV

SSA has a highly mobile population. Their travel patterns are diverse and complicated, in part due to
the varying reasons for travel in this region. Common reasons for travel include employment,
marriage and postpartum childcare support. Travel patterns also vary by type of travel, travel

destination, and demographics.

Patterns of movement can be both long-term and short-term ranging from one night to many months
away from home (27). In rural areas of SSA, community members travel for short periods of time, for
employment (27, 28). Travel and migration patterns are often varied depending on their destination.
Many rural community members travel to neighbouring provinces and/or their country’s capital city.
A migration flow was observed in Manicaland, Zimbabwe, where most of the travel by both men and
women was to neighbouring provinces and the capital city, Harare (27, 28).

Studies from across SSA document circular migration as a common travel pattern among people
living with HIV. Migration from rural to urban areas is popular among men and women for
employment opportunities (27-29). This type of movement is very important for development of a
country, however, the search for employment in urban areas is a legacy of colonial and apartheid rule
in many SSA countries (30). In South Africa, the apartheid era drove cheap labour into mining and
urban industrial locations thus leading many men to migrate, leaving their families in rural settlements
(30). This pattern has had lasting effects on temporary labour migration, and population mobility to

this day.

People in SSA also experience travel patterns that vary by gender. Gender is considered an important
element to understanding travel patterns, reasons and impact. Men and women have been shown to
travel differently, and while it has always been suggested that mobility is highest in males, there is
growing knowledge that shows women’s rates of travel are increasing (29). A study in KwaZulu-
Natal exploring travel patterns between sexes and age, found that women were more likely to travel
compared to men. They also found that women were more likely to in-migrate from other
communities, while men were more likely to out-migrate (28, 31). It is common that men migrate for
work and to start a home, while women migrate for marriage, employment, and for social support (26,
31).

Among women, key reasons for mobility are marriage and childcare support. Women often migrate
into new cities or countries to move into their partner’s home. This travel is mostly based on
customary practices where sending a female member of the family to a new area is beneficial for poor

families in SSA (29). In Uganda and Zimbabwe, women living in rural areas tend to be migrants that
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moved into the area to join their partners (27, 28). Women also tend to travel postpartum for childcare
support. When women deliver their babies, they may travel long distances to their families’ homes for
social support with postpartum recovery and assistance with their new-born (13, 26). The postpartum
travel can be long distance travel from urban to rural areas for support from family members, to

traveling approximately 1km to clinics (21, 26).

Other characteristics that influence travel patterns include age, education and marital status. In most
cases 20 to 30-year olds, people with a tertiary education, and married persons are more likely to
travel and migrate away from their place of origin (27, 28, 31). However, in Uganda, the median age
of those who travelled was different between men and women (28). Women in-migrants and
permanent residents were of similar age, but in-migrant men are significantly older than residents
(28).

5. The relationship between travel and ART adherence/retention

Regardless of variation in definitions and patterns of mobility, it seems clear that there is a
relationship between population mobility and the HIV epidemic. Studies have extensively reviewed
the relationship between travel and HIV transmission, stating increased sexual behaviour as a
contributor to this association and the UNAIDS highlighted that this interaction can affect a mobile
population’s ability to access HIV care and that a relationship between mobility and HIV can be
disadvantageous (18, 23, 32). The literature on travel in relation to HIV transmission as well as ART
adherence and retention is discussed here. The studies included in this section of the review are

summarised in Table B2.
Travel and HIV transmission

Travel and mobility are considered a key driver of the HIV epidemic. The current literature available
has shown that travel increases human interactions which enables riskier sexual behaviour in adults
and results in new HIV infections (18, 28). When investigating this relationship, Palk et al found that
adults are more likely to have multiple sexual partners the more frequently they travel, and men’s

frequent mobility is associated with an increased risk of HIV infection (25).

It is important to note that there have also been papers with conflicting results regarding travel and the
risk of HIV acquisition. Studies exploring the relationship between mobility and HIV prevalence in
rural Zimbabwe have found no association between rural to urban migration and risk of HIV infection
(27, 33). There are no differences observed between HIV incidence among migrants and residents
observed and HIV incidence is similar between genders (27, 33). However, migration from one rural
area to another is associated with increased risk of HIV infection in Zimbabwe. This suggests that the
level of development in an area can affect the risk of HIV infection, rather than mobility (27). For

example, in Tanzania, rural residents have significantly higher risky sexual behaviour than rural-urban



migrants and migrant populations engage in more preventative sexual activities, suggesting that

migration does not affect the risk of HIV transmission (33).

The “proximate determinants framework” is a theoretical epidemiological framework that maps out
the causal pathways between broader, upstream variables and the more direct downstream factors
(e.g. biological mechanisms) that affect an outcome of interest (18, 34). The framework has been used
to explore travel as an influencing factor through the causal pathway rather than as directly affecting
HIV transmission which may help to explain some of the conflicting literature on the association

between travel and HIV transmission (18, 34).
Travel and ART adherence and retention

There are still significant knowledge gaps concerning mobility effects in SSA, and their relationship
with HIV care access and adherence to ART. The “proximate determinants framework™ is also a

useful way to think about the relationship between travel and ART adherence.

The general consensus in travel and ART adherence research is that it is difficult to produce accurate
estimations of ART adherence and retention in HIV care when studying the mobility and travel of
HIV-positive people. It may be effective to look at travel as an upstream factor that acts along a causal
pathway down to more direct and immediate determinants of ART adherence.

As an upstream factor, traveling may act as a catalyst of non-adherence to ART by affecting risk
factors that lower the ability to access HIV care (14, 18, 21). A study looking at the mobility of
Dominicans from the Dominican Republic and New York City found that travel and mobility are
associated with treatment interruptions (17). The associations explored so far suggest that the effects

of travel may extend to HIV care accessibility and ART adherence (14, 18, 21).

Many qualitative studies have emphasised the potential for travel to indirectly affect adherence to
treatment. These studies have had self-reported accounts of travel leading to difficulties in treatment
access for people living with HIV. In 2003, Weiser et al interviewed patients and their health care
providers in Botswana and found that restricted finances, forgetting to take their ARV medication,
and running out of medications were associated with non-adherence. Along with that, 13% of patients
reported frequent travel or relocation as a reason for poor ART adherence and many patients had to
travel distances as far as 1000km for HIV care (23, 35).

In Swaziland, adults living with HIV were interviewed to investigate reasons for discontinued ART
adherence and many cited travel as a ‘first step’ in a series of events that led to eventual non-
adherence (14). According to the individuals, the pathway to non-adherence involved interconnecting
decisions that occur one after the other, leading to the negative outcome (14). Malawian out-of-care

women also reported many barriers of ART adherence which included high mobility, lack of



emotional and financial support, and minimal ART education (22). In this context, travel caused

difficulties in accessing treatment in new areas.

According to current literature, travel’s upstream effects on non-adherence occur by removing an
individual from a comfortable environment where they have more privacy to take their antiretroviral
medication. By leaving your place of residence, it becomes more difficult for one to take their
medication in a “safe space” and fear of disclosing their HIV status may cause the lack of ART
adherence. Travel disrupts daily schedules/routines and removes individuals from their social support
system back home, thus affecting the ability to adhere (23, 29, 36, 37). Traveling also requires
individuals to collect extra medication in advance to account for their trip and if not, a new clinic must
be found to receive ART. However, individuals may not be able to find another clinic, or they may
feel uncomfortable seeking alternative ART clinics due to fears of HIV status disclosure in a new

area.

While we have self-reported accounts of travel as a barrier of ART adherence, there are few studies
which have characterised this relationship quantitatively (17, 18). The few studies that have done
guantitative analyses have found that travel and migration are associated with poor health outcomes,
and high levels of mobility are linked to the risk of acquiring and living with poorly controlled
HIV/AIDS (17). Two studies on postpartum women living with HIV in South Africa found that
clinic-switching was associated with increased risk of poor health outcomes. In Cape Town, clinic-
switching women were at a higher risk of viremia (21), and women in Gauteng who switched clinics
within their province were out-of-care for longer periods compared to those who switched to a
different clinic outside their province, as indicated by their CD4 counts (13). The travel effects of
these women suggest that we need to better understand the relationship travel patterns have with ART

adherence.

6. Discussion

This review highlights that travel is a prevalent theme in the HIV literature, although definitions are
variable. Travel has been associated with an increased risk of acquiring HIV in SSA and patterns of
travel, particularly migration, are quite well documented. However, there is scant literature on short-
term travel and mobility patterns, especially regarding ART adherence. Travel’s relationship to HIV
care adherence is still relatively unexplored. With evidence of a high frequency of travel among sub-
Saharan Africans, particularly those living with HIV, it is essential to understand how this movement

affects their treatment.

Antiretroviral therapy (ART) through universal test and treat is highly effective given that HIV-
positive individuals initiate and adhere to treatment, but we know that there is a plethora of barriers to

ART adherence that needs further exploration. This literature review highlights the need for further



research to better understand the association between travel and ART adherence, as well as
mechanisms through which travel influences adherence. Thus, the study aims to explore the travel
among a cohort of South African women living with HIV who are approximately four years
postpartum, and to investigate the relationship between their travels and ART adherence.



Table B2:

Summary of literature included in review.

In-text Author, Setting Study Population Definition of Definition of Key findings
citation year design travel adherence
Observational studies
(20) Abgrall, France and Cohort study  Sub-Saharan Travel: Visiting Self-reported Travelling led to increased risk of non-adherence
2013 sub-Saharan African native country for 2 adherence witha to ART. Main predictors of non-adherence were
Africa migrants weeks to 6 months  three-item score:  mistrust of African healthcare, prolonged stay, and
living with highly adherent  unexpected events during visit.
HIV in (100%),
France moderately
adherent
(between 99%
and 80%), or
nonadherent
(<80%)
(13) Clouse, South Africa Cohort study Postpartum  Mobility: clinic Continued HIV Women were mobile and thus out of care for

2017 women switching - moving
living with  from origin clinic
HIV thought to destination clinic
to be lost to
follow-up
(LTFU)

care: any access
to a new ART
clinic during
follow-up period

median 373 days. ART non-adherence was due to
financial constraints, stigma, and a perception that
sustained ART use was not needed. Loss to
follow-up (LTFU) can be overestimated due to
clinic-switching.




In-text Author, Setting Study Population Definition of Definition of Key findings
citation year design travel adherence
(27) Coffee, Zimbabwe Cross- Adults in Migration: living Not applicable No association between rural-urban migration and
2005 sectional rural outside own (N/A) HIV transmission. However, rural-rural travel
study communities community >1 increases rate of HIV infection.
month in the year
Short-term
movement: living
outside own
community for >1
night for the past
month
(33) Mundandi, Zimbabwe Cohort study  Adult out- Out migration: N/A No association between migration and HIV
2006 migrants Relocating to the incidence.
and capital city of
residents Zimbabwe or
surrounding
Manicaland areas
(25) Palk, 2015 Lesotho Quantitative ~ Mobile Travel: Being away N/A Travel is most common in urban areas near job
study adults of from home for at opportunities such as areas bordering South Africa.
Lesotho least one night Mobility leads to an increased level of risky sexual

behaviour and only men’s mobility was associated
with an increased risk of HIV incidence.
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In-text Author, Setting Study Population Definition of Definition of Key findings
citation year design travel adherence
(21) Phillips, South Africa Cohort study Postpartum  Mobility: clinic Viral A substantial number of postpartum women do not
2018 women switching - moving  suppression: <50 link to ART care. Movement caused by clinic
living with  from origin clinic copies/mL and switching may result in non-adherence to ART and
HIV to destination clinic <1000 copies/mL  poor linkage to care. Linkage to care was more
likely in older, married, employed women who
planned their pregnancies and presented for ANC
early. This was seen to be beneficial for retention
and viral suppression as well. The vulnerable
women were younger mothers who were
primigravid.
(35) Weiser, Botswana Cross- Adults Travel: moving Taking Financial constraints are a key driver of non-
2003 sectional living with long distances to prescribed ART  adherence to ART. Other key barriers to ART
study HIV clinics 95% of one year  adherence found were stigma, travel/migration,
and medication side effects.
Qualitative studies
(22) Gugsa, Malawi Qualitative Pregnant Mobility: being In-care: Many factors are associated with ART adherence.
2017 study and lactating away from one’s attending routine  ART adherence barriers include lack of support
women residence ARV refill visits ~ from male partners, poor ART counselling, and
initiating mobility. Having a good support system is an
ART enabler of ART adherence.
(Option B+)
(14) Shabalala, Swaziland Qualitative ART-naive  Mobility: relocation LTFU: not Mobility is a trigger for a multitude of barriers to
2018 study adults living ~ from place of attending ART ART adherence. These barriers include side
with HIV residence refill for three effects, employment uncertainty, fear of HIV

months or more

status and food insecurity.
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In-text Author, Setting Study Population Definition of Definition of Key findings
citation year design travel adherence
a7) Taylor, Dominican Ethnographic Mobile adult  Travel: spending >3  Self-reported Travel patterns of mobile Dominicans are very
2014 Republic and qualitative Dominicans  nights at a different  adherence: had complex and are dependent on distance,
United study living with  location >50km received ART destination and duration. Travel appeared to be a
States of HIV from home continuously for  barrier to HIV care along with stigma and fear of
America over 6 months disclosure of HIV status in a new area. Both
leading to treatment interruptions.
Systematic Reviews
(36) Shubber, Worldwide  Systematic Adults, Travel: Commuting Varied. Self- There are a multitude of barriers of ART
2016 Review and  adolescents  and being away reported ART adherence that people living with HIV encounter.
Meta- and children  from home adherence and Barriers include forgetting to take medication,
Analysis living with objective travelling, distance to clinic, change of routine,
HIV adherence stigma, depression and substance use. Health care
measures e.g. pill  should provide better support.
count
Opinion or commentary
(29) Camlin, Sub-Saharan Commentary Mobile Varied. Mobility, N/A Mobility is varied in definition and patterns. There
2018 Africa adults living  migration, counter- are differences in travel among populations,
with HIV urbanisation genders and age. It is important to explore these
patterns to better understand their effects on HIV
prevention.
(18) Deane, Tanzania Review Mobile Varied. Short-term  N/A Mobility has been identified as an important driver
2010 adults living  travel, migration, of the spread of HIV. Studies focused on travel
with HIV commuting, and the risk of HIV are contradictory primarily due

circular migration

to the heterogeneity of definitions of travel. Future
research needs to incorporate more nuanced
definitions of travel to better understand its role in
the HIV epidemic.
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In-text Author, Setting Study Population Definition of Definition of Key findings
citation year design travel adherence
(37) Tanser, Worldwide Review Migrants Migration: Varied. Self- Migrants have been shown to have poor ART
2015 and mobile  relocatingto anew  reported ART adherence due to a wide range of factors such as
adults living  city or country adherence, stigma, poor healthcare system logistics, language
with HIV LTFU, CD4 barrier and legal documentation issues. It is
count important for the health system to keep migrants in
mind when offering HIV services to reach
UNAIDS’ 90 90 90 goals.
(23) Taylor, Worldwide Review Mobile Varied. Short-term  Accessing Few studies have explored mobility’s impact on
2011 adults living  travel, migration, antiretroviral HIV treatment adherence and access. Migration
with HIV commuting to ART  medication particularly hinders ART adherence by making
facilities, circular HIV services difficult to access and navigating
migration stigma in new areas.
(34) Boerma, Worldwide  Supplement  Mobile N/A N/A The proximate-determinants framework may be
2005 article adults living useful in study designs to analyse and interpret the
with HIV upstream factors that lead to biological and

behavioural outcomes.
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Abstract

Obijectives: Travel may be an influencer of poor antiretroviral therapy (ART) adherence. We describe
travel over one year among mothers living with HIV in Cape Town, South Africa, and explore
associations between travel and i) self-reported adherence, and ii) HIV viral load.

Methods: A cross-sectional survey was conducted of women four years after ART initiation during
pregnancy. Travel (>3 nights away from home) in the past year and self-reported adherence in the past
30 days were collected through structured guestionnaires, and a viral load test was completed. Poisson
regression with robust standard errors was used to explore factors associated with any travel, self-

reported adherence (100% versus <100%), and viral suppression (<50 copies/mL).

Results: Among 353 women, 23% (n=81) reported travelling in the past year, mostly to the Eastern
Cape (90%). Being married was associated with travelling (aRR = 1.45; 95% CI: 0.97 — 2.16), while
those in formal housing were less likely to travel (aRR = 0.63; 95% ClI: 0.42 — 0.96). Overall, 59% of
women reported 100% adherence; 52% of travellers versus 61% of non-travellers (aRR = 0.83; 95%
Cl: 0.66 — 1.04). Sixty percent of travelling women were virally suppressed compared to 55% of non-
travellers (aRR = 1.10; 95% CI: 0.89 — 1.36).

Conclusion: Poor adherence and viremia were common four years after starting ART in pregnancy.
We found no association between travel in the past year and self-reported adherence or viremia.
Further research is needed to understand adherence while travelling and interventions are needed to

support long-term ART adherence.

Keywords: antiretroviral therapy, women, travel, adherence, viral suppression, South Africa



1. Introduction

HIV is a major health burden in sub-Saharan Africa (SSA), particularly for women who are
disproportionately affected by HIV. In South Africa, 4.7 million of 7.5 million people living with HIV
(63%) are women (1, 2). There is a global concern regarding women and HIV because of the burden
of new HIV transmissions in this group as well as concern about transmission to their partners and
their potential children (2, 3).

Women living with HIV require lifelong antiretroviral therapy (ART) for good health outcomes (4).
Sustained ART adherence is necessary to guarantee effective viral suppression and immune recovery,
which reduces the risk of HIV progression and transmission (5). However, long-term ART adherence

continues to be a challenge and women in SSA are a high-risk group for inadequate adherence (6, 7).

Many risk factors have been shown to affect a person’s ability to adhere to ART. These risk factors
include forgetting to take medication, poverty, stigma, age, employment status, and marital status (8-
11). Recently, it has been suggested that travel may also be a barrier to ART adherence and

engagement in ongoing HIV care (12-14).

Travel has been shown to be one of the drivers of the HIV epidemic as it is thought to increase human
interactions that lead to ‘riskier’ sexual behaviour, such as having multiple sexual partners (15, 16).
This risky sexual behaviour then leads to an increased risk of HIV acquisition. While the connection
between travel and the spread of HIV has been established, few papers have focussed on travel
patterns of people living with HIV, and how these travel patterns affect ART adherence and access to
HIV care.

In the qualitative literature, people living with HIV frequently report travel as a barrier to their ART
adherence (11, 14, 17), but only a few studies have quantified this relationship (18-22). These few
studies have shown that travel patterns can affect access to HIV care (18-22). In certain cases, travel,
migration, and general mobility are associated with poor health outcomes, disengagement from care
or poor ART adherence (23).

Studies from South Africa have observed that women tend to travel long distances postpartum, mainly
for employment purposes and for assistance with childcare (24). Postpartum women have also been
shown to frequently switch ART clinics and those who switch have lower CD4 counts and viremia,
suggesting that certain travel patterns may result in poor health outcomes (21, 22). Migration has also
been associated with loss to follow-up (LTFU) and the longer one travels for, the worse the rate of
LTFU and ART adherence is (18-20).

Travel patterns may affect ART adherence by removing an individual from their daily routine. By

leaving their home, challenges arise where one lacks privacy to take their antiretroviral medication



and there is a fear of disclosing one’s HIV status in new areas (23, 25). Being away from their home

means parting from their support system which may affect the ability to adhere (25, 26).

Although we know that travel is relatively common among women in SSA, there is need for further
research to examine the association between travel and adherence to ART. To address this, we aimed
to describe travel and ART adherence in women who were enrolled in a cross-sectional study
approximately four years after starting ART in pregnancy in Cape Town, South Africa. The objectives
of this study are to describe the travel patterns of mothers living with HIV over a one-year period
preceding the study visit, to explore factors associated with travel, and to investigate the associations

between travel and i) self-reported adherence, and ii) HIV viral load (VL).
2. Methodology

2.1 Research setting

We conducted a secondary analysis of data collected during the Long-term Adherence and Care
Engagement (LACE) study. The LACE study was a cross-sectional study aimed at evaluating long-
term outcomes of women living with HIV. These women were enrolled in a larger prospective cohort
study, the Maternal & Child Health — Antiretroviral Therapy (MCH-ART) study, where they started
ART in pregnancy at a large clinic in Gugulethu, Cape Town (27-29). Gugulethu is a low
socioeconomic area of Cape Town with high levels of unemployment, and a high HIV burden. The
Gugulethu Midwife Obstetrics Unit (MOU) provides basic antenatal care (ANC) and services for a
large community that includes those in Philippi, Nyanga, Lower Crossroads, Heideveld, Gugulethu

and surrounding areas from as far out as the Eastern Cape (30).

Overall, 628 consecutive women, aged 18 and older, presenting for ANC, and who were eligible to
start ART between April 2013 and June 2014 were recruited into the MCH-ART study and followed
prospectively through delivery (27). Women who were breastfeeding were then randomised into a
postpartum trial which aimed to compare different service delivery models to provide maternal HIV
care and routine childcare postpartum (n = 471) (27). Women enrolled in the postpartum cohort were
followed through 18 months postpartum and were then invited back to participate in the LACE study
in 2017, between 36 and 60 months postpartum (28, 29). Of the 471 women enrolled in MCH-ART,

353 were recruited into the LACE study. The recruitment has been described in detail elsewhere (28).
2.2 Data collection

The data for this analysis was collected during a single face-to-face interview, which included detailed
questionnaires and VL testing (Abbott Molecular RealTime HIV-1 assay, Abbott Molecular, Illinois,
USA) by the National Health Laboratory Services. The questionnaires included demographic
characteristics, travel in the previous 12 months, and self-reported ART adherence in the past 30 days

using a three-item scale that has been validated in the United States and in South Africa (31, 32).



2.3 Data analysis

Study data were analysed using Stata Version 15.0 (Stata Corporation, College Station, Texas, USA).
The characteristics of the study cohort were described using univariate analyses. Characteristics
included demographic information such as age, level of education and socioeconomic status, and
behavioural information such as timing of presentation to ANC at start of MCH-ART, which was
used as a proxy for health-seeking behaviour (33). Medians and interquartile ranges (IQR) were
reported for continuous variables, and frequencies and proportions for categorical variables. The
Wilcoxon rank-sum test (for continuous variables) and the Fischer’s exact test (for categorical
variables) were used to explore potential differences in characteristics of the women’s travel status,
ART adherence and viral suppression. These associations were further investigated using crude and
adjusted Poisson regression models with robust standard errors (34). Log-binomial models were also
attempted, and these results are presented in supplementary tables. In all models, covariates with an o-
level of 0.10 from bivariate analyses were included in the model along with the demographic
characteristics age, employment status, education, presentation to ANC and parity based on prior
literature (16, 22). All model results are presented as crude and adjusted relative risks (RR or aRR)
with 95% confidence intervals (ClIs).

Travel patterns

The proportion of women who travelled in the past year was described as any travel (spending >3
nights away from home) versus no travel. The frequency of travel (1-2 times or 3-5 times in the past
year), time spent away from home (spending either more or less than 21 nights away from home), and
where women travelled to, were also described. Attendance to other clinics while away, self-reported
impact on ART adherence, and receiving a transfer letter were also explored through descriptive
statistics. Poisson regression models with robust standard errors were used to explore factors

associated with any travel away from home in the past year (34).
ART adherence

The main outcome of interest was ART adherence. This construct was defined using the surrogate
endpoints, self-reported adherence in the past 30 days and VL on the day of the study visit. Self-
reported adherence was characterised using a three-item scale score (31). The three-item adherence
scale used the number of days ART doses were missed in the past 30 days, how good of a job the
women did taking their ART (Likert scale 1: very poor — 6: excellent), and how often they took their
ART as directed (Likert scale 1: never — 6: always). The responses to each item were averaged to
obtain an overall adherence score between 0 and 100% (32). The final ART adherence variable was
explored as a binary outcome: adherent = 100% versus non-adherent <100% in past 30 days.
Sensitivity analyses were carried out for ART adherence using a 95% adherence score threshold for

the past 30-days, and no reported missed ART doses in the past 7 days.



Viral suppression was defined as VL <50 copies/mL, with sensitivity analyses using a VL threshold
of <1000 copies/mL. Here, VL was considered an objective marker of adherence, although it is
important to keep in mind that while poor adherence is the main reason for unsuppressed VL, there
could be other factors responsible, such as drug resistance (4).

We investigated the factors associated with any travel and adherence outcomes by using multivariable
Poisson regression models with robust standard errors to estimate the relative risk of each outcome
(34). Among women who reported traveling, we also explored their self-report of adherence

difficulties while traveling based on the questionnaire responses.
2.4 Ethics

Both the MCH-ART and LACE studies were approved by the University of Cape Town Human
Research Ethics Committee and the Columbia University Institutional Review Board. As part of the
MCH-ART and LACE study enrolment, all women signed informed consent forms for use of
guestionnaire data and blood test results. The women also consented to be contacted in the future for
other related research and provided the study team with their contact details. Ethical approval to
conduct this analysis was provided by the University of Cape Town Faculty of Health Sciences’

Human Research Ethics Committee.
3. Results

Participant characteristics

Overall, 353 of the 471 women enrolled in the postpartum MCH-ART cohort were successfully
recruited into the LACE study and included in this analysis. Four of the eligible women conducted
their LACE interview telephonically and therefore did not provide blood samples for VL results.
These women were excluded from the VL analyses. The descriptive characteristics of the cohort are

shown in Table C1.

Women enrolled in the LACE study were a median of 44 months postpartum (IQR 42-46 months),
and their mean age was 32.6 years (SD 5.43). The majority of women only completed primary
education (69%), 52% were unemployed, and 53% lived in formal housing such as hostels, flats, and
houses. Overall, 52% of women initially presented late (>20 weeks gestation) for ANC in the MCH-
ART study and 55% had < 2 children. Most of the cohort was unmarried (62%) and almost all women

had disclosed their HIV status to someone close to them (98%).



Table C1: Descriptive characteristics of 353 LACE postpartum women, grouped by their travel

status. Presented as n (%) unless specified.

Variable Travelled (n = Did not travelled (n Overall women (N p-value
81) =272) = 353)
n (%) n (%) n (%)

Mean age in years (xSD) 32.8 (£5.33) 32.6 (£5.48) 32.6 (£5.43) 0.679

Level of education
Primary 52 (64.2) 191 (70.2) 243 (68.8) 0.304
Secondary/Tertiary 29 (35.8) 81 (29.8) 110 (31.2)

Employment Status
Employed 38 (46.9) 132 (48.5) 170 (48.2) 0.798
Unemployed 43 (53.1) 140 (51.5) 183 (51.8)

Socioeconomic Status (SES)
Lowest SES 26 (32.1) 78 (28.7) 104 (29.5) 0.106
Moderate SES 28 (34.6) 69 (25.4) 97 (27.5)
Highest SES 27 (33.3) 125 (45.9) 152 (43.0)

Housing
Informal (shack) 49 (60.5) 118 (43.4) 167 (47.3) 0.007
Formal (house/hostel) 32 (39.5) 157 (56.6) 186 (52.7)

Marital status
Married/cohabiting 40 (49.4) 94 (34.6) 134 (38.0) 0.016
Unmarried 41 (50.6) 178 (65.4) 219 (62.0)

Disclosure Status
Disclosed 77 (95.1) 268 (98.5) 345 (97.7) 0.066
Undisclosed 4 (4.9) 4 (1.5) 8(2.3)

Parity
2 or less children 42 (51.9) 153 (56.2) 195 (55.2) 0.485
3 or more children 39 (48.1) 119 (43.8) 158 (44.8)

Presentation to ANC at

enrolment into MCH-ART
Early 40 (49.4) 129 (47.4) 169 (47.9) 0.757
Late 41 (50.6) 143 (52.6) 184 (52.1)

Travel patterns

Eighty-one women reported travelling in the year preceding the LACE visit (Table C2). Only one

woman permanently relocated. Most women only travelled 1-2 times (93%) and women travelled

mostly to the Eastern Cape (90%). One woman travelled out of South Africa to Mozambigue. Most

women who travelled had received a transfer letter to attend a new clinic if needed (91%) and only

seven women (9%) reported travel impacting their ability to adhere to their ART regimen.

Predictors of travel

In bivariate analyses comparing women who had travelled to those who had not, women who had

travelled were more likely to live in informal housing than women who did not travel (61% versus

43%, p = 0.007) (Table C1). Women who travelled were also more likely to be married compared to

the non-travellers (49% versus 35%, p = 0.016). In multivariable models adjusted for age,



employment, and marital status, women who lived in formal housing were 37% less likely to travel
(aRR =0.63; 95% CI: 0.42 — 0.96). Women who were married or cohabiting with a partner were 45%
more likely to travel compared to the unmarried women but this was not statistically significant (aRR
=1.45; 95% CI: 0.97 — 2.16) (Table C3).

Table C2: Travel patterns of 81 women who reported ever traveling over a one-year period.

Variable HIV-positive women
n (%)

Travel Frequency

1-2 times 75 (92.6)

3-5 times 6 (7.4)
Nights away from home

<21 nights 45 (55.6)

>21 nights 36 (44.4)
Travelled to:

The same place 77 (95.1)

Different places 4(4.9)
Destination

Eastern Cape 73(90.1)

Free State 1(1.23)

Gauteng 3(3.70)

Western Cape 3(3.70)

Outside South Africa 1(1.23)
Self-reported impact on ART adherence

Difficult 7 (8.6)

Not difficult 74 (91.4)
Attendance to other clinics while away

Yes 12 (14.8)

No 69 (85.2)
Received a transfer letter

Yes 74 (91.4)

No 7 (8.6)

30-day ART adherence

Overall, 59% (n = 208) of women reported 100% adherence to their ART regimen based on the three-
item self-reported adherence scale (median 100%, IQR 94.4 — 100%) in the 30 days prior to the
LACE visit. Women who reported 100% adherence were more likely to be employed than non-
adherent women (53% versus 41%, p = 0.019) (Table S1). Adherent women were also more likely to
be married/cohabiting (43% versus 31%, p = 0.025). Only 20% of women who reported 100%
adherence had travelled in the past 12 months compared to 27% of women with <100% adherence
(p=0.141).

In multivariable models adjusted for travel, age, education, housing, and timing of presentation to
ANC, employment and marital status remained associated with adherence. Employed women were
24% more likely to adhere to their ART regimen than the unemployed women (aRR = 1.24; 95% ClI:
1.04-1.49) (Table C4). Married/cohabitating women were 25% more likely to have 100% adherence



than women who were not married/cohabiting (aRR = 1.25; 95% CI: 1.04-1.50). Travelling in the past
year was not associated with 30-day ART adherence in crude or adjusted analyses (aRR = 0.83; 95%
Cl: 0.66-1.04) and this lack of an association continued in sensitivity analyses using a 95%-threshold
for the three-item 30-day ART adherence score (Table S6) and no missed ART doses in the past 7-
days (Table S7).

Table C3: Poisson regression model (n = 353) of factors associated with travel in postpartum women.

Presented as unadjusted (RR) and adjusted (aRR) risk ratios with 95% confidence intervals (CI).

Crude Risk Ratio (RR) Adjusted Risk Ratio (aRR)
[95% Confidence Interval] [95% Confidence Interval]
Age in years 1.00 [0.97 - 1.04] 0.99 [0.96 — 1.03]
Completed secondary education  1.23 [0.83 —1.83]
Employed 0.95 [0.65 — 1.40] 0.93[0.63 —1.35]
Socioeconomic Status (SES)
Lowest SES 1 (ref)
Moderate SES 1.15[0.73 -1.82]
Highest SES 0.71[0.44 — 1.15]
Formal house 0.59 [0.40 - 0.87] 0.63[0.42—0.96]
Married/cohabiting 1.59 [1.09 - 2.33] 1.45[0.97 - 2.16]
Has 3 or more children 1.15[0.78 — 1.68]
Late presentation to ANC 0.94 [0.64 — 1.38]

Viral suppression

Among 349 women with viral loads available, 56% (n = 196) were virally suppressed: 60% and 55%
of those who had and had not travelled in the past year, respectively (Table S2). There was a very
small difference in age between suppressed and non-suppressed women, 33.2 years old (SD 5.19) and
32.8 years old (SD 5.72), respectively (p = 0.03). Virally suppressed women were more likely to be
married/cohabiting than unsuppressed women (44% versus 30%, p = 0.008), and were more likely to
be 100% adherent to their ART regimen than women who had viremia (72% versus 43%, p <0.001).
Women who were viraemic were more likely to have presented for ANC late when they enrolled in
the MCH-ART study, compared to women who were virally suppressed (61% versus 45%, p =
0.004).

In multivariable models adjusted for age, employment status, housing, marital status and travel, 100%
self-reported adherence on the three-item scale and early presentation for ANC at enrolment into the
MCH-ART cohort were significant predictors of being virally suppressed at the LACE visit (Table
C5). Women who were 100% adherent to their ART had a 71% increased likelihood of being virally
suppressed than non-adherent women (aRR = 1.71; 95% CI: 1.36-2.14). Women who had presented
late to ANC at enrolment into MCH-ART (>20 weeks gestation) were less likely to be suppressed
compared to early presenters (aRR = 0.78; 95% CI: 0.65-0.93). Travel in the past year was not
associated with viral suppression in crude or adjusted analyses (aRR = 1.10; 95% CI: 0.89-1.36) and



this lack of an association persisted in sensitivity analyses of a VL threshold of <1000 copies/mL
(Table S8).

Table C4: Poisson regression model (n = 353) of factors associated with 100% ART adherence in the
past 30 days. Presented as unadjusted (RR) and adjusted (aRR) risk ratios with 95% confidence
intervals (CI).

Crude Risk Ratio (RR) Adjusted Risk Ratio (aRR)
[95% Confidence Interval] [95% Confidence Interval]

Age in years 1.010.99 - 1.02] 1.00 [0.98 - 1.02]
Completed secondary education 1.00 [0.83 — 1.21] 0.96 [0.79 — 1.16]
Employed 1.23[1.03 - 1.47] 1.24 [1.04 - 1.49]
Socioeconomic Status (SES)

Lowest SES 1 (ref)

Moderate SES 1.04[0.81 -1.32]

Highest SES 1.1110.90 - 1.37]
Formal house 0.93[0.78 - 1.11] 0.98 [0.82 - 1.17]
Married/cohabiting 1.22 [1.03 - 1.45] 1.25[1.04 — 1.50]
Has 3 or more children 1.08 [0.91 - 1.28]
Late presentation to ANC 0.94[0.79 - 1.11] 0.96 [0.81 — 1.14]
Travelled 0.84 [0.67 -1.07] 0.83[0.66 — 1.04]

Table C5: Poisson regression model (n = 349) of factors associated with viral suppression
(<50copies/mL), restricted to women with VL results available. Presented as unadjusted (RR) and
adjusted (aRR) risk ratios with 95% confidence intervals (CI).

Crude Risk Ratio (RR) Adjusted Risk Ratio (aRR)
[95% Confidence Interval] [95% Confidence Interval]
Age in years 1.02 [1.00 — 1.03] 1.01 [1.00 —1.03]
Completed secondary education  0.97 [0.79 — 1.19]
Employed 1.16 [0.96 — 1.39] 1.06 [0.89 - 1.27]
Socioeconomic Status (SES)
Lowest SES 1 (ref)
Moderate SES 1.04[0.82 - 1.33]
Highest SES 1.00 [0.80 — 1.26]
Formal house 0.85[0.70 — 1.02] 0.89 [0.74 — 1.06]
Married/cohabiting 1.29 [1.07 — 1.54] 1.12[0.93 - 1.33]
Has 3 or more children 0.940.78 — 1.13]
Late presentation to ANC 0.76 [0.63 - 0.92] 0.78 [0.65 - 0.93]
Travelled 1.09 [0.88 — 1.34] 1.10[0.89 — 1.36]
Adhered to ART in last 30-days 1.76 [1.40 — 2.21] 1.71[1.36 — 2.14]

4. Discussion

This study found that 23% (81 of 353) of women reported travelling at least once in the past year but
no association was observed between travel and self-reported adherence in the past 30 days, or with

viral suppression at the LACE visit. A large proportion of women reported <100% adherence and
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44% were viraemic, highlighting concerns of disengagement from HIV care in the long-term among

women who initiate ART in pregnancy.

Among the women who travelled, more than half were away from their homes for more than 21
nights at a time, mostly to the Eastern Cape. This is in line with our expectations as we know that the
Gugulethu clinic has a wide catchment area (30). Many people living in the Gugulethu area have
family in the Eastern Cape and women are known to travel to the Western Cape for economic
opportunities and health services. Similar cross province travel has been shown to be common in

Gauteng, where women travel postpartum to the surrounding province, Limpopo (24).

Only housing and marital status were associated with traveling in the past year. Living in informal
housing was associated with increased risk of travel. It is possible that the mechanism for this
association relates to socioeconomic status and the search for employment that leads to more travel
(35). Marriage as a predictor was an unexpected finding, because the assumption was that married
women might be more stable. However, these findings align with Palk and Blower’s research and
perhaps the travel amongst married women is connected to visits to relatives or moving in with their

partner (16).

Surprisingly, age, education and employment status had no association with travel in this study.
Multiple travel related papers have cited these factors as common reasons for travelling. Young
people have been shown to be more likely to clinic switch or migrate for employment, and
employment is a key driver of travel (16, 22, 35, 36). Most women in this cohort were over 25 years
of age so we were unable to describe travel in younger women. Travel definitions vary in the
literature which may explain some of the differences in findings. Studies on postpartum women have
defined travel as clinic-switching (visiting more than two clinics) and this travel pattern was
associated with younger women (<24 years old) and travelling for employment purposes, while our
study defines mobility as leaving home for more than three days (21, 22). However, a study in
Lesotho defining travel as “being away from home for at least one night” found associations between
age, education and employment, where travellers are more likely to be older, employed and having at

least a secondary education (16).

No association was observed between travel and either self-reported adherence or viral suppression in
this study. The lack of significant association between any travel patterns and ART adherence
contrasts with prior research that has suggested that travel can disrupt ART adherence and create
difficulty accessing HIV care (12, 14, 17, 18, 37). Multiple qualitative studies have cited that people
living with HIV report travel as a barrier to their ART adherence (11, 12, 14). The few quantitative
studies on travel and ART adherence contradict our findings. A study in Canada, where travel was
defined as migration during HIV treatment, observed a positive and statistically significant association

between travel and non-adherence where those who frequently travelled were 79% more likely to not
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adhere to ART compared to those who did not travel (18). Abgrall et al investigated ART adherence
in SSA migrants living in France and found that their visits to their home country increased the risk of
non-adherence, and this association was stronger, the longer the migrants travelled (19).

Almost all the women who travelled in our cohort reported receiving a transfer letter to help them link
to a new clinic if needed and only 7 of the 81 women reported any adherence difficulty related to
travel. This suggests that this cohort was proactive and perhaps much of the travel was planned. The
fact that we were not able to measure adherence at the same time as travel means that temporality is a
concern. We were only able to look at the association between reported travel in the past 12 months
and self-reported adherence and viral load at the end of that 12-month period. It is possible that

adherence disruptions did occur during times of travel, but we could not observe them.

What is concerning is that only 59% of women reported 100% adherence in the past 30 days and only
56% were virally suppressed. So, while travel was not associated with adherence in this analysis,
women are still not optimally adhering to their HIV care. Given the need to raise ART adherence in
populations living with HIV to reach UNAIDS’ 90 90 90 goals (4), our study shows that there are still
gaps in maternal and postpartum ART adherence support.

A few significant predictors for ART adherence were identified in this study. First, being employed
was associated with a 24% increased likelihood of being adherent to ART. It is possible that being
employed and having a steady income results in accessibility to HIV care, and a daily routine may
help to take ART medication as prescribed. Second, women who were married were 25% more likely
to be adherent to ART. Many papers have highlighted social support as a facilitator of ART
adherence, thus being married or cohabiting may provide a good support system and environment to
adhere to care (9, 14, 37). Lastly, early presentation to ANC was associated with better virologic
outcomes, which is consistent with previous literature. This association is unsurprising because timing

of ANC presentation can often be used as a proxy to health-seeking behaviours (8, 33).

There are several limitations of this study that should be considered. The use of the parent study’s
guestionnaires for data collection means that alternative travel and adherence definitions could not be
explored. All the key constructs of the study were self-reported which may introduce recall bias and
social desirability bias, these biases can lead to overestimation of ART adherence. However, 100%
30-day ART adherence was measured using a scale validated in South Africa and was associated with
viral suppression in this cohort (31) and the inclusion of HIV viral load as an objective marker of
ART adherence is a strength to this study. The sample size for this study was 353 women and only
23% reported any travel. This may have limited the detection of small associations. The simplification
of the travel definition in this study into a binary variable of any travel in the past year, also limits our
ability to understand the scope of travel and the nuances of the women’s reasons for travelling.

Finally, we measured travel in the past year but were only able to assess adherence and viral load at
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the LACE visit at the end of the one-year period, hence temporality is a major concern. Producing
estimations of ART adherence and retention in HIV care when studying the mobility and travel of
HIV-positive people is particularly difficult. Measuring adherence in mobile populations and defining
travel is a challenge due to the variations in definitions of both constructs. This may contribute to the
contradictory results of research on travel and ART adherence (11, 15). These complexities may also
contribute to the limited number of studies focusing on the association between travel and ART
adherence, despite the prevalence of qualitative studies reporting on travel as a barrier to adherence
(9, 12-14, 38).

In conclusion, these findings highlight that women are still at high risk for non-adherence to ART,
years after initiating ART during pregnancy. In this study, a large proportion of women were not
virologically suppressed and had inadequate self-reported ART adherence. Almost a quarter of
women travelled in the past year but only a few reported difficulties with adherence related to travel
and we found no association between travel in the past year and self-reported adherence in the past 30

days or viremia.

In the context of women’s health postpartum, these numbers imply there are persistent gaps in
postpartum HIV care. Further research is needed to understand adherence patterns during periods of
travel and to determine the best way to proactively monitor and support long-term adherence to ART.
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PART D: APPENDICES



1. Appendix A: LACE Demographics and Travel Questionnaires

(Note: Questions used in this study’s analyses are highlighted in yellow)

LACE: Demographics & Medical History PICoL-_ -
V2.0 22 February 2017
Visit Date: __ F 4
Have you moved to a different home since we last spoke | Mo=0
to you? fes =1
3 Have you changed your cell phone numbens) since we Mo=0
last spoke to you? fes =1
3 Is there anyone else that we can contact if we are Mo =10
’ kzoking for you in the event of an emergency? Yeg =1
Inferviewer - Please remember fo updafe locator information for ALL participants
WWe are now going o ask you a few guestions:
4 |Whatis the highest level of schooling/education that you |Grade________/ Standard:
" |have completed?
Paostsecondany:
. . Mo =10 - SKIP to QF
5. Are you cumently working and or studying? Yas =1
Employed fulldime = 1
If yes, which of ane the following best describes what Employsd part-time = 2
g |youdo? Informal jobihawker = 3
Choose one only Atending schoollearner = 4
Attending tertiary education fadlity =5
Mone =0
Full-time employment = 1
FPart-time employment = 2
Informeal employment = 3
What is the MAJOR source of income for your P =
Disability gramt = 4
7. |household? Social =5
Cheose one only =oaal gramt =
Pension = 6
Crher grant = 7, specify type:
Crher = 3, specify;
Dion't kmow =8
Shackiinformal dwelling = 1
Formal house =2
. —
a. What kind of home do you live in: Flaticouncil home = 3
COrther = 4, specify:
e Moe=10
A, Atoilet inside e
fas =1
b. Running water [Mo=10
inside Yes=1
. MNe=0
DCoes your hiowse have the c. Electricity inside [ _4
2. |following: No=0
Read and answer for all d. A refrigerator '1":5_= ‘
Me=10
2. Atelephone Yes = 1
£ Atelevision Me=0
fas =1
Page 1of 8 Imitials of counsellor:




LACE: Demographics & Medical Histony
V2.0 22 February 2017

5 Including yourself, how many people (adults and )
0. children] Ive in your housa7 # of people:
5 Howr miamy adults (aged 16 or older), including you, live L
1. in your housse? # of adults:
. Horer mnamy children (aged 15 and under) live in your . .
2 houss? # of children:
. Honar miamy times. hawve you been pregnant (imcluding o
3. cumrent pregnancy if pregnant)? # of pregnancies.
# of children:
5 . . . =
4. | Hoaer rnamy children hawve you given birth to? I 0, SKIF to G19
15. | Howr many of these children are lving? # of children:
16, | How many of these children currently lve with you? # of children:
17. | Howr mamy of your children have tested HIV-positive? # of HW-positive children;
H of th children who have tested HIV-
qg, | MAny STENSSE SHEETEN Who RAVE 1S # of HIV-positive children curmently slive:
positive are currently living? —
Im the past 12 months, have you been refemred to amy _ -
18, |health facility for medical care other tham your routine *?25_:[:'_} SHIF o QA0
HIVIART care (eg, GF Jooste or Groote Schuur)?
€)
a) b) c) d) .
Where were you What was the Did you sleep How many nights WEE::ZE:;E?
. i is? i i i i#al?
refermed? diagmosis? in the hospital | were you in hospital? spproximale date
- Day: _ _
] Ma=10 Month:
Yes = -
Year _ _ _ _
_ Day: __
i Ma=0 Month:
ez = -==
Year _ _
Diay:
Ma=0 -
i o Manth:
Yes= -==
Year _ _ _ _
- Day: __
. Mo = E, Month:
Yes = -
Year _ _ _ _
Day:
Ma=0 -
W ° . Maonth:
fes = -——=
Year _ _ _ _
Diay:
Ma=0 -
i o Manth:
Yes= -==
Year _ _ _ _
Diay:
Mo =0 -
i o Manth:
Yes = -
Year _ _ _ _
Page 20f 8 Imitials of counsellor:




LACE: Demographics & Medical History
V2.0 22 February 2017

PID:L-____

- Day: __
i No=0 Manth:
Yes= Year ____
- Day: __
X Mo = E‘ Month:
Yes= ear -
_ Doy __
X No = E‘ Month:
Yes= ear -
20 Im the past 12 months, has a doctor or nurse told youthat |Mo=0= SKIP o Q25
© | you have TE? fes =1
21. |When did you receive this diagnosis? Day: __ _ Monthe _ _ _ Yearn
22, |Where did you receive this diagnosis? Mame of dinic:
79 ".I"I'hE"_!'E in your body was the TB (eg, lungs, other Place in body:
bocation)?
Mo=10
24 | Did you receive treatment for TB? : =
fes =1
25 Since you were diagnosed with HIV, hawe you told Mo = 0 SKIP to Q28
© | anyone about your HIV-status? Yas =1
e . - b :uﬂ"ey live: with iii. Do they know if
=2 answer this guestion for ! i Do they k taki
28, | each of the family members listed | If NA selected. do | | YW yRLAE | you A= iang
B HIVW positive? ART?
below. not answer | and
i for that person
a Husband'part EG=D1 Mo =0 Mo =0
- usband/partner es = = 3 -
NIA = G fes fes
Mo=0
Ma=0 Mo=0
b [Mather Yoo =1 Yes = 1 Ves =
MiA =8
Mo=10
Moa=10 Ma=10
c Father ez =1 =1 =
fes = fes =
MNiA = © = =
d Sistar ?l} = |:|1 Mo=10 MNo=0
. 3 es = - 3 =
NIA =5 Yes = fes =
Mo=10
Ma=10 Mo =10
e Brothier fes=1 Yes = 1 Yes = 1
MiA=8
A . ﬁ":':" No =D No =0
: ughter es = - 4 -
NIA = 5 Yes es
I ﬂ“’:':" Mo =0 Mo =0
. eL = — =
MIA = O Yes = es =
b Lincle ﬁﬂ' 3y I:|1 Mo =0 Ma=0
: 25 = = ] =
NIA = 5 Yes es
Mo=0 Moa=10 No=10
I Aunt Yes =1 Yes =1 es =1
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LACE: Demographics & Medical History PO:-L-__ __ -
W20 22 February 2017
MA=G
i Male cousin ﬁﬂ‘ § I:I1 Mo =0 Mo =t
- E-S = - -
NIA =0 Yeg = e =
S ¢°='3'1 No =0 No =D
- emale cousin =5 =
fes = fes =
MiA = = =
Mo=0
Mo =10 Mo=10
Cther male family member ez =1 ?:5 = '-T-:E =
MA=8
Mo=0
Ma=10 Mo=10
m. | Cither female family membsar fes =1 "‘1’25 = ‘T'ZE —1
MA=G
il. Do theyk if
A=ide from family members listed above, who else have | . ! = nn:_:w
) i. Do they know you are you are taking
27, | youw told about your HIWV status since your HIW HIV Hive? ART?
diagnosis? (read and answer for all) pas ) '
) Mo=0 Mo=0
a. Health professionals Yes=1 Yas = 1
b Mo=0 MNo=0
) Support group Yes=1 Yes =1
. . Mo=0 Ma=0
C. A secoual partner whio does not live with you Yas=1 Yes = 1
. Mo=0 Mo=0
d. | Friends Yes=1 Yes =1
. Mo=0 Mo=0
=8 Spiritual leader Yes =1 fes =1
. c o I Mo=10 Mo=10
. urrent or fomner employer Yes=1 Yas = 1
Mo=10 Mo=10
o ) .
g ublic: disclosurel commumnity Yas =1 Yos =
. Mo=0 Ma=10
. Cither, specify Yas =1 Yeg = 1
2B. | Are you cumrently in a relationship? ?:;_31_) P o O
Mamied = 1
Mot married, living together =2
28. |How would you describe your current relationship? Marmied, not living together =3
Mot married, not living together = 4
Crther = 5, specify:
30, |How lomg have you been in this relationship? Duration in: Months
Years
. Is your cument partner the parent of any of your children? |Mo=0
© [{incheding current pregnancy if pregnant) Yes =1
29 |5 your cument partner the same pariner you had when Mo=0
© |you delivered your baby in the MCHART study? Yas =1
23 Do you hawe relationships/sexual pariners with amy other | Mo = 0= SKIP to Q36
" | people (even if you are not currently in a relationship)? Yes=1
What is the nature of your other relationship{s)? a. Spousse married
. b. Boyfriend
Mark all that apply. o Casual Partner/Ona Might Stands
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LACE: Demographics & Medical History PO:LCL-_ -
W20 22 February 2017
Cither, specify:
How mary relationships have you had since your Baby | # of relationships:
35. |was bom during the MCH-ART study? (Inciuding your
cumrent pariner if you are in a relationship) Sill in the same relationship: S99
} Mo=0
345 |Are tly taking ART?
you currenily taking Yes =1
Day:_ _ Monthe __  Year
37, |When was the last day and time you took ART? fime: h
'plea; use a 24 hour clock 0830 {meorming)
21h30ievening]
Have you taken ART at all in the last Tdays? Mo =0
A es =12 SKIP to 238
Feason
b. IF Mo, why not?
28 Are you currently ennclled in an ART Climic? Ma=0
) “attended & clinic in the last 3 months fes =12 SKIP to (240
1.
2
If o, what is the reason that you are no longer enrolled (4
30, im @n ART clinic?
‘fou can list more than one reason. 4
b
= SKIP to 47
40 If wes, which clinic do you currently attend? Climic name:
Hired car=1
My cam car=2
41. | How do you usually travel to the clinic for routine care Tad =3
Bu==4
Walk =5
COther=08 |, specify
- . Minutes:
42 How lomg does it usually take you to get to the climic?
Howrs:
43. | How much do you usually pay for tramsport? Ramd:
. - Mo=0
44, | Do you have to take time off work to go to the dinic? Yes =
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LACE: Demographics & Medical History
V2.0 22 February 2017

45 Do you hawve to make special arangements for people to ?:'5:_:'1_} SKIP to Q47
- - . ':I -
walch your ehildichikren Don't have any children =2 3 SKIP to 047
45 Do you pay someones to watch ywour child soyoucange [Me=10
" |to the dinic? Yes=1
47 Im the past 12 months have you spoken to a counsellor at | Mo =03 SKIP to 248
" |the clinic! hospital about your HIV care? Yes =1
A If Yes, whers did you go? Clinic name:
In the past 12 months how mamy times have you been # of times:
b. | counselled?
Who did you speak to during this counselling?
. {counsellor, nurse, doctor)
d What did you talk about dunng this counsslling?
48 When you attend your routine ART care visit, does a
| health care provider ask you about:
a) Medication adhersnce ,ND =0
fes=1
Mo=0
b} “our health
} Your hea Ves = 1
; Mo=0
Child health
€) e nea Yes=1
: ) Mo=0
d} Child feed
) I e Yes=1
e} Family plannin MNe=0
YE g Yes=1
40 Is your child attending a clinic for immunizationsfroutine | Mo = 0= SKIP to Q51
- | well baby cae? Yes=1
Climiz nams:
50. If yes. which climic?
=SHIP to Q52
1.
2
54 I me, vy ot ?
" | "ou can list more tham one reason. 3.
4
5.
; - . Mo=0
52 Does your child currently live with you™ )
fes = 13 SKIP o 255
£ If o, who does the child stay with? {relationship to child
" | eg: grandmother, sunt)
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LACE: Demographics & Medical History
V2.0 22 February 2017

Mame of town & prowvince:
54 | Where does the child [e?
55. | When was your last menstrual period? Day-_ _ Month: _ __ Year_
Unsure =9
Mo = 0 +SKIP to Q58
AO. | Are you pregnant at the moment? fas =1
Mot sure = 2 #SKIP to Q58
hy. Has the pregnamcy been confirmed? P::S::DI_}DQ PREGNANCY TEST NOW
We will now ask you a few questions about any times you have travelled away from your home im Cape Town.
£g In the past 12 months, have you ever spent three or Mo = 0= EMD
mare nights traveling away from your usual house? Yas =1
In the past 12 months, how many times have you 1. 1-2tmes
5o, | trawelled away from youwr usual home fior at least three 2. 3-Atmes
nights? 3. More than 5 times
al days
What was the longest period of time you were away from b} weeks
60. | home? c) s
oOR
d}  Relocasted permansnthy
1. Ahsays the same placeoem
G1. a) When you have travelled, did you travel to: 2.  More than one placefiowniprovince
i
b} Where did you travel to, list as many places as I
apply? (Town, Province) i
.
A} Some pecple find it difficult to take their treatment
s while away from home, when you were away the last | Mo = 0= SKIP to Q63
time, did you hawe any difficullies taking your fas =1
treatment™
i. | forgot to camy my pills
.  |'was busy and forgot to take my pills
ili. | stayed with people who did not know
my status
. lram out of medication
b} What things made it difficult? (Circle all the apply) v. My length of stay extended
unexpectedly
wi. Anyother things?
Hawve you ever attended am ART climic other than your Moe=0
52 usual clinic while you were away from home? Yas =1
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a) Did you ever receive an ART top up while you were

Moo= 0= SKIP to Q65

b} If yes, where did you get the treatment from?

g4 away from home? )
Yes=1
a)  Clinic
nanme

b}  Friendfamily member

¢y Other
a) Did you ever receive a fransfer letter from your
85 routine ART clinic to receive care at another clinic MNo=10
) when you went away? ¥es = 1-> END

b} I mo, whiy not (circle all that apply)?

i. | had encugh treatment for the time | was

going to be away

i. | did not know | would need a transfer lefier
to receive ART from another dinic

ii. | left unexpectedly and did not have time to
go to the dinic for a letier

iv. Wiy uswal clinic gave me encugh ART o
s=a me through the time | was away

v |went to the clinic fo try to get a letter but
was not able to get a transfer letter

wi. Any other reason you did not get a fransfer
letter:

FPage8of 8

Signed counsellor completing CRF:

Sigmed measurement nurse:
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2. Appendix B: LACE Maternal Adherence Questionnaire

(Note: Questions used in this study’s analyses are highlighted in yellow)

LACE: Matemal Adherence PQcL-_ -
V2.0 22 February 2017
VistDate: _ _ ¢ 4
We are going to ask you some guestions about your HIY medicine.
i Have you taken ART in the Mo =0 = SKIF o Q10
) last 30 days"? ez =1
, i} I the pact 30 day, have you i} If yes, please rate the seventy of the symptom here.
. experienced any of the following: It doesn't It bothers me It bothers me
bother me a little t bathers me & lot
Mo =0
a. |Mausea Yes =1 1 2 3 4
- Mo =0
b. |‘omiting Yes =1 i 2 3 4
¢ |Diarhosa Mo =0 1 2 3 4
fes =1
) Mo =0
* . 1 2 3 4
d. |Appetite Change Ves =1
2. |Headache .Na =0 1 2 3 4
i'es =1
- Mo =0
. |Rash Yes =1 1 2 3 4
Mo =0
g. |Fevers Yes =1 i 2 3 4
h. |Other Pain Mo =0 1 2 3 4
fes =1
i. |Sweats Mo =0 1 2 3 4
fes =1
. . Mo =0
1 2 3 4
j- |Fatigus Yes =1
. Mo =0
k. |Dizziness Yes =1 1 2 3 4
I. |Unusual Dreamin Mo =0 1 2 3 4
' g s =1
Cither, specify
Mo =0
. Yes =1 i 2 3 4
3 Howe many times a day doyou  (# of times:
) take your ART pills?
4. How many pills do you take # of pills:
each ime?
c Howe rany different HIV # of medicines:
= medicines do you take?
In the last 30 days, on how
f mamy days did you miss at # of days: (0-20})
) least one dose of any of your
HIN medicines?
Very poor =1
In the last 30 days, how good | Poor=2
- a job did you do at taking your | Fair =3
) HIN medicines im the way that | Good=4
you werne supposed to? Very good=5
Excellent=
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LACE: Matemal Adherence
W20 22 February 2017

Mever=1
In the last 30 days how often Rarehy=2
a. did you t.:ik_.n_ your HIV Sometimes=3
medicines in the way that you | Usually =4
were supposed fo? Almiost always=5
Aharanys=0
1.
2
What are the names of the
o ARVE you are taking ¥ 5
“ask to show the botlles if
possible 4
£
a} Was away from home?
b} Lost your pills?
¢l  Was busy with other things?
d} Simply forgot?
e} Had oo many pills to ake?
fi  Was getling side effects?
In the past 30 days which of gl Wanited to avoid side effects or were fesling bad?
the following things made youw h} Wanted to take a break from the pills?
miss a pill or made it hard i)  Did neot want others to notice you taking medication?
10. | for you to take your pills? il Had a change in daily routine or work schedule?
ki Thought that the pills would still work even if a few were miss=d?
Read all. Circle a= many as I} Felt the drugs were toode’ harmiful 7
apply. m) Slept throwgh dose time?
n} Felt sick orill?
o} Felt overwhelmed?
pl Felt depressed?
q} Other reason.
Specify;
ri | mever missed a pill and | had no difficulty taking my pills
Date completed: ¢ ¢ Signed counsellor completing CRF:
DateofQC: _ _ F ¢+ Signed measurement nurse:
Page 2of 2 Initials of counsellor:
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3. Appendix C: Human Research and Ethics Council Approval

3.1. HREC REF 864/2019 Ethics approval

Faculty of Haalth Sciences
Human Research Ethics Committesa

UNIVERSITY OF CAPE TOWN “
a Y

Room G 50 Old Maln Bailding
Groate Schuur Hospltal
Observatory 7925

Emall: hrec-anquinesduct.acia

15 January 2020

HREC REF: 8642019

D Tamsin Phillips

School of Public Health & Family Medicine
Room 5.38, Level 5

Falmouth Bullding

Dear Dr Phillips

PROJECT TITLE: TRAVEL AND ADHERENCE TO ANTIRETOVIRAL THERAPY (ART) AMONG
POSTPARTUM WOMEN LIVING WITH HIV IN SOUTH AFRICA (SUB-STUDY 866/2015)

(MASTER DEGREE - M5 RUFARD MYUDUDU)

Thank you for submitting your new study to the Faculty of Health Sciences Human Research Ethics

Committea (HREC) for review.
It s a pleasure to inform you that the HREC has formally approved the above-mentloned study,

Approval is grantad for ona year until the 30 January 2021,

Plaase submit a progress form, wsing the standardised Annual Report Form if the study centinues
beyond the approval period. Please submit a Standard Closure form |f the study s completed within the
approval period. (Forms CEN be found o aur website:

Tha HREC acknowladgeas that the student: Ms Rufaro Mvududu will alse be involved In this

study,

Please note that for all studies approvad by the HREC, the principal Investigator mugt obtain
appropriate institutional approval, where necessary, before the research may occur,

Please nobe that the ongoing ethical conduct of the study remains the responsibility of the principal

investigator.
Please quote the HREC REF In all your correspondance

Yours sincerely

Signature removed to avoid exposure online
PROFESSOR M BLOCKMAN
Federal Wide Assurance Number: FWADDDD1637.

Institutional Review Board (IRE) number: IRBO0001538

HRECREF Bi11/2018
oL
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3.2. HREC REF 866/2016 Ethics approval

UMAN RESEARCH
—_— H ETHICS COMMITIEE

11 WK1 204 LTY OF HEALTH SCIENCES

E UTITH:EHTD-TE“:PE- —m'—i H SCIERICES FACUL an Research Ethics Commiltes : i

WMIVERSA Y OF CAPE E‘l‘.‘i ]

FHS016: Annual Progress Report / Renewal

| HREC office use only (FWADM001637; IRB00001938)
This sarves as notification of annual approval, including any documentation described balow.
[ — AN DA SOt | Ao ik e | 20 - 04~ TolD
O Net approves See attached comments :
| Signature Chairparson of tha HREG Dste Signed i.fLL/J 9
r
| Comments to Pl fram the HREC ]

T]"LA’U‘M.(“ N Jtufwﬂxr.luwﬂ/

Principal Investigator to complete the following:

1. Protocol infermation
l [Daie

{wehan submitting this formy | |0 "oy 2018 i
HREC REF Nutnber 866/2016 Current Bhics Approval vas granted uniil | 35 jan 2019
Proloeol Leng-term Adherence and Care Engagemsent (LACE): A supplement o tha
L MCH-ART protocol
|
Protoced number |
(it applicable) |
Are there any sub-studias linked to this study? O Yes « MNo

If e, cousd you plesea provida the HREC Raf's for adl
SUD-SIUGIBE T MOD8: A EEQArsTe FHSU16 must be

| submitted for mach mb-rtuw —
| Prof Landan Mysar
Procial nvesigaier
Departrment | Office ‘ CHfice 5.43
Intemal Mad Address | Level 5 Falmouth Building
| 1.1 Does this prowocol receive US Federal funding? —[-f Yos O Mo ;
21 Fabryary 2019 Fage 101 FHE01E

[Mote:; Flaase complete the Closurs Fem ([EHSOTD) if the shuety s complesd within e sgerovsl paod )
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3.3. HREC REF 451/2012 Ethics approval

e TR L e
HUCAN REZEARCH
ETHLE COMNITIEE

09 G0Y 2N

FACULTY OF HEALTH SCIENCES
U R o A T OWHEALYIv.ocithicrs FACULTIUn]an Hassorsh Ethies Comimitias
UNIVERSITY OF CAPT TOWHN

FHS016: Annual Progress Report / Renewal

HREC office use only (FWADDDD1637; IRBO00D1938)

erves as notification of annual approval, including any doecumentation described below.
Approvad Annual progress repont | Approved untlinext renewal date | Do| W
0O Mot approved See attached comments
(e Signature removed
Signature Chairperson of the HREC Dale Signed :
.. B (el
B s

Comments to Pl from the HREC

Principal Investigator to complete the fellowing:
1. Protocol information

gl
e submitling this form) | 0 Cctober 2017

HREC REF Mumber Current Ethics Approval was granted untll | 3g oetabar
451/2012 2018

Strategies to optimize anfiretroviral therapy servicas for maternal & child

Protacol tilke health: the MCH-ART study
Protocol numbar MA
| (if applicable)
Are there any sub-sludies linked 1o inhls study? * Yas 0O Mo

HREC REF 194/2013: Estimation of delvary
dates uging cbstetrie ullrazound in the MCH-

If yas, could you please provide the HREC Refsforall | o) S19dY
AULEetuchan . Nches o Do Sl BXEID 6 It e HREG 55012015: Childbsaring, familly planning

submitted for each sub-study. and relationships among women iving with HIV
in Gugulethu, Cape Tawn

Pringipal lnvestigalor - Praf Landon Myer

12 March 2018 Page 1 of G FHS016

{Moba: Plapsa complate the Clesure foam [EHS010) ¥ tha abudy ts compleled within (e approval peripd )
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4. Appendix D: LACE Study Informed Consent Form (ICF)

TITLE OF RESEARCH: Long-term Adherence and Care Engagement
(LACE) Study

WHAT IS THE PURPOSE OF THIS STUDY?

We are from the University of Cape Town and ICAP at Columbia University. Previously, you took
part in the MCH-ART study where we followed you and your baby (who was born in 2013-2014)
until the baby was 12-18 months old.

At this time, you are being asked to take part in an additional follow-up visit for this same study.

The purpose of this additional study visit is to learn more about your health and the health of your
child as well as the HIV care and treatment you have received since the last MCH-ART study visit.
We would like to understand how the HIV care you received when you were still in the MCH-ART

study has impacted your HIV care now that your child is older.

The purpose of this consent form is to give you information to help you decide if you want to take

part in this additional study visit.

WHAT DO | HAVE TO DO IF | AGREE TO TAKE PART?

If you agree to take part, you will be asked to complete one additional study visit with your child, if
possible.

As in the MCH-ART study, this visit is separate from the usual clinic visits that you have for HIV

care. This visit will take 2-3 hours and will include the following:

e Answer questions about your recent HIV-related health care, HIV disclosure, and use of HIV
drugs (including side effects and adherence). We will ask you additional questions about HIV,
stigma, and mental health (including drug and alcohol use), family planning, child feeding
practices, partner violence, child health and health care and how you feel about the HIV care

that you have received.
o Have approximately 15mLs (3 teaspoons) of blood drawn from your arm

e Measurement of weight, length and mid-upper arm circumference of your child
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o Measurement of your height, weight and mid-upper arm circumference

¢ Neurodevelopmental assessment of your child

NOTE: The blood that is drawn at this visit will be used to check your viral load (this is the amount of
HIV in your blood) and if necessary, to check whether the HIV in your blood is resistant to any HIV
medicines. Results from these tests will be made available to you. It will also be used to check for
levels of HIV medicines in your blood. Results from these tests will not be made available.

Review of medical records

As part of this study, we will also be looking at and taking information from your routine medical
records, and the records of your child born in the MCH-ART study. This will including obstetric,
ART clinic, laboratory and pharmacy records. Since clinics use many types of patient files, we would
like your permission to access all your records: paper files, pharmacy records and electronic databases
at the facilities you and your child may visit. From these records, we are interested in learning about
the HIV care and treatment that you received after you delivered your baby in the MCH-Art study.
Finally, we want to learn about your child’s health status after delivery as well. We will use your and
your child’s provincial folder number to find these medical records in the clinic or electronic

database. All data that we review and abstract is confidential and no participant names are recorded on

study documents.

Verbal Autopsy

In the event that your child born while you were in the MCH-ART study has passed away, we may ask
you to complete a questionnaire with a trained interviewer to help us to understand how the child
died. If you feel uncomfortable and would prefer not to complete the questionnaire, you can refuse to

do so

Contact for future study

After the completion of this visit, it is possible that we will contact you again at your next clinic visit
or at another time in the future to take part in additional research studies. At that time, you would be

asked to review and sign another consent form. If you are asked to take part in any future studies, you
can choose not to. You will be asked to provide contact information so that we may get in touch with
you regarding additional research studies. Study staff will talk with you about the best way to contact

you.
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WHAT ARE THE POTENTIAL RISKS?

You may feel uncomfortable about some of the personal questions you are asked. You may refuse to
answer any question that you do not want to answer. There is some risk in sharing personal and

medical information. We will be careful to keep all your information as private as possible.

Drawing blood is normally done as part of routine medical care and presents a slight risk of
discomfort. Experienced staff will draw blood under sterile conditions in order to protect you against

these risks.

WHAT ARE THE POTENTIAL BENEFITS?

There is no direct benefit to you if you take part in this study, but if we identify any health care
problem for you or your child during the course of the study, we will make sure you are referred to the
appropriate health care services. In addition, the information gained in this study may help to improve
ART services for HIV-infected pregnant and postpartum women in Cape Town, the Western Cape
Province, and across South Africa.

WHAT ARE THE ALTERNATIVES TO TAKING PART?

There is no alternative to taking part in this study. If you decide not to take part you will continue

your routine care as usual.

WHAT ABOUT CONFIDENTIALITY?

If you agree to take part, all information collected during the study will be kept strictly confidential.
Your name will not be written on the study forms and will not be used in connection with any

information or lab specimens that are collected as part of the study.

Only study staff and personnel involved in routine audits will have access to these materials. The

following individuals and/or agencies will be able to look at and copy your research records:

e The investigators, study staff and other professionals who may be evaluating the study
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o Authorities from Columbia University and the University of Cape Town, including the IRB or
Ethics Committee. An IRB is a committee organized to protect the rights and welfare of

people involved in research.
e The Office of Human Research Protection (OHRP)

e The study sponsor, National Institutes of Health (NIH), including persons or organizations
working with NIH may review your data for accuracy but may not copy information with

your name on it.

All staff involved in data collection and management will get specific training in confidentiality.

This research is also covered by a Certificate of Confidentiality from the National Institutes of Health.
The researchers with this Certificate may not disclose or use any information that may identify you in
any US-based federal, state, or local civil, criminal, administrative, legislative, or other action, suit, or
proceeding, or be used as evidence unless you have consented for this use. Study information
protected by this Certificate cannot be disclosed to anyone else who is not involved in this research
except, if there is a US-federal, state, or local law that requires disclosure; if you have consented to
the disclosure, including for your medical treatment; or if it is used for other scientific research, as
allowed by federal regulations protecting research subjects.

Even with these procedures as well as the Certificate of Confidentiality in place, if the study staff
learns that you are a risk to yourself or someone else or of possible child abuse and/or neglect, study

staff will tell the proper authorities.

WHAT HAPPENS IF | GET HURT TAKING PART IN THIS STUDY?

There are no experimental medicines being used in this study and risk of injury due to study
participation is very low. However this research study is covered by an insurance policy taken out by

the University of Cape Town if you suffer a bodily injury because you are taking part in the study.

The insurer will pay for all reasonable medical costs required to treat your bodily injury, according to
the SA Good Clinical Practice Guidelines 2006. The insurer will pay without you having to prove that
the research was responsible for your bodily injury. You may ask the study doctor for a copy of these

guidelines.
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The insurer will not pay for harm if, during the study, you:
e Do not follow the study nurses’ instructions
¢ Do not take reasonable care of yourself

If you are harmed and the insurer pays for the necessary medical costs, usually you will be asked to
accept that insurance payment as full settlement of the claim for medical costs. However, accepting
this offer of insurance cover does not mean you give up your right to make a separate claim for other
losses based on negligence, in a South African court.

It is important to follow the study nurses’ instructions and to report straightaway if you suspect study

related bodily harm.

WILL I BE GIVEN ANYTHING FOR TAKING PART?

At the end of this visit, you will be given R150 in grocery vouchers to thank you for your time and
contribution to this study as well as money to cover your transport cost. Refreshments for you and

your child will be provided. A small gift for your child will also be given to you.

ARE THERE ANY COSTS?

There is no cost for being in this study.

CAN I LEAVE THE STUDY?

You have the right to decide not to take part in this additional visit, to refuse to answer any questions,
or to withdraw from the visit at any time without any penalty. It will have no effect on the care that

you receive at the Gugulethu Community Health Centre or any other health facility.

FUTURE USE OF SPECIMENS:

If you agree, an additional 5mLs of blood will be taken for future HIV and maternal and child health
related research (making it 20mLs in total). At this time, we cannot provide details of when this
testing may be conducted, or exactly what tests we would like to do. However, additional testing will
not be done using these stored samples without the approval of the appropriate research ethics

committees involved in this research.
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If you agree to let us keep your stored samples for future research, they will be kept in a locked
freezer for up to 5 years. If we do use the samples in the future, your name or other identifiers will not
be included with this information (as with the rest of the information we collect for this study).
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Please initial below to indicate whether or not you give permission for your specimens to be used for

future research. You may still remain in the study, no matter which you choose.

Consent for storage of your blood:

(initial) I agree to have my blood stored for future research.

(initial) 1 do NOT agree to the storage of my blood for future use.

DO YOU HAVE ANY QUESTIONS?

If there is anything that is unclear or if you need further information, please ask us and we will

provide it.

Do you have any questions?

FOR ADDITIONAL INFORMATION:

If you have any questions or have any problems while taking part in this research study, you should

contact:
Dr Landon Myer Dr Elaine Abrams
School of Public Health and Family Medicine ICAP, Columbia University
Faculty of Health Sciences, University of Cape Mailman School of Public Health
Town College of Physicians and Surgeons
Tel: 021 406 6661 Tel: +1 212 342 0543
Email: Landon.Myer@uct.ac.za Email: ejal@cumc.columbia.edu

If you have any questions about your rights as a research participant, you may contact the following

member of the ethics committee:
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Prof Marc Blockman Columbia University Medical Center IRB
Chair, Human Research Ethics Committee Tel: +1 212 305 5883

Faculty of Health Sciences, University of Cape

Town

Tel: 021 406 6338
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CONSENT STATEMENT:

I have read this form, or someone has read it to me. | have been offered a copy of this consent form. |
was encouraged and given time to ask questions. | agree to be in this study. | know that after
choosing to be in this study, | may withdraw at any time. My being in the study is voluntary. |
understand that whether or not | participate will not affect my health care services received today, or

at any time in the future.

Please indicate your consent with your signature.

Volunteer’s name

Signature of VVolunteer Date

Staff member’s name

Signature of study staff Date

If the volunteer is unable to read or write the entire counselling process must be observed by an

independent witness who can then confirm the procedure once the she has given consent.

Fingerprint of volunteer:
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Witness:

I confirm that | am independent of the study and that | witnessed the entire informed consent
counselling process in the home language of the volunteer

Name:

Signature:

Date:

Thank you.
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5. Appendix E: Supplementary Manuscript Data Analyses Tables

5.1. Descriptive characteristics tables

Table S1: Descriptive characteristics of 353 LACE postpartum women, grouped by their 30-day ART
adherence. Presented as n (%) unless specified.

Variable Adherent, 100% Nonadherent, Overall women (N p-value
(n =208) <100% (n = 145) = 353)
n (%) n (%) n (%)

Mean age in years (£SD) 32.8 (£5.52) 32.4 (¥5.32) 32.6 (£5.43) 0.528

Level of education
Primary 143 (68.8) 100 (69.0) 243 (68.8) 0.966
Secondary/Tertiary 65 (31.2) 45 (31.0) 110 (31.2)

Employment Status
Employed 111 (53.4) 59 (40.7) 170 (48.2) 0.019
Unemployed 97 (46.6) 86 (59.3) 183 (51.8)

Socioeconomic Status

(SES)
Lowest SES 58 (27.9) 46 (31.7) 104 (29.5) 0.601
Moderate SES 56 (26.9) 41 (28.3) 97 (27.5)
Highest SES 94 (45.2) 58 (40.0) 152 (43.0)

Housing
Informal (shack) 102 (49.0) 65 (44.8) 167 (47.3) 0.436
Formal (house/hostel) 106 (51.0) 80 (55.2) 186 (52.7)

Marital status
Married/cohabiting 89 (42.8) 45 (31.0) 134 (38.0) 0.025
Unmarried 119 (57.2) 100 (69.0) 219 (62.0)

Disclosure Status
Disclosed 207 (99.5) 138 (95.2) 345 (97.7) 0.007
Undisclosed 1(0.5) 7 (4.8) 8(2.3)

Parity
2 or less children 111 (53.4) 84 (57.9) 195 (55.2) 0.396
3 or more children 97 (46.6) 61 (42.1) 158 (44.8)

Presentation to ANC at

enrolment into MCH-ART
Early 103 (49.5) 66 (45.5) 169 (47.9) 0.459
Late 105 (50.5) 79 (54.5) 184 (52.1)

Travel Status
Travelled 42 (20.2) 39 (26.9) 81 (23.0) 0.141
Did not travel 166 (79.8) 106 (73.1) 272 (77.0)
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Table S2: Descriptive characteristics of 349 LACE postpartum women, grouped by their VL.
Presented as n (%) unless specified. Excluding four women who had telephonic interviews and no
blood drawn for viral load results.

Variable Viral suppression, Viremia, Overall women (N p-value
<50copies/mL (n= >50copies/mL =353)
196) (n=153) n (%)
n (%) n (%)
Median age in years (£SD)  33.2 (£5.19) 32.8 (5.72) 32.6 (£5.43) 0.030
Level of education
Primary 136 (39.4) 104 (68.0) 240 (38.8) 0.777
Secondary/Tertiary 60 (30.6) 49 (32.0) 109 (31.2)
Employment Status
Employed 94 (48.0) 86 (56.2) 169 (48.4) 0.126
Unemployed 102 (52.0) 67 (43.8) 180 (51.6)
Socioeconomic Status (SES)
Lowest SES 56 (28.6) 45 (29.4) 101 (29.9) 0.934
Moderate SES 56 (28.6) 41 (26.8) 97 (27.8)
Highest SES 84 (42.9) 67 (43.8) 151 (43.3)
Housing
Informal (shack) 102 (52.0) 65 (42.5) 167 (47.8) 0.076
Formal (house/hostel) 94 (48.0) 88 (57.5) 182 (52.2)
Marital status
Married/cohabiting 86 (43.9) 46 (30.0) 132 (32.8) 0.008
Unmarried 110 (56.1) 107 (70.0) 217 (62.2)
Disclosure Status
Disclosed 191 (97.5) 150 (98.0) 341 (97.7) 0.715
Undisclosed 5(2.5) 3(2.0) 8(2.3)
Parity
2 or less children 112 (57.1) 82 (53.6) 194 (55.6) 0.508
3 or more children 84 (42.9) 71 (46.4) 155 (44.4)
Presentation to ANC at
enrolment into MCH-ART
Early 107 (54.6) 60 (39.2) 167 (47.9) 0.004
Late 89 (45.4) 93 (60.8) 182 (52.1)
Travel Status
Travelled 48 (24.5) 32 (20.9) 80 (22.9) 0.430
Did not travel 148 (75.5) 121 (79.1) 269 (77.1)
30-day ART adherence
100% adherence 141 (71.9) 66 (43.1) 207 (59.3) <0.001
<100% adherence 55 (28.1) 87 (56.9) 142 (40.7)

Self-reported travel impact

on ART adherence
Difficult 1(2.1) 5 (15.6) 6 (7.5) 0.024
Not difficult 47 (97.9) 27 (83.4) 74 (92.5)
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5.2. Log-binomial regression models

Table S3: Log-binomial regression model (n = 353) of factors associated with travel in postpartum
women. Presented as unadjusted (RR) and adjusted (aRR) risk ratios with 95% confidence intervals

(Cl).

Crude Risk Ratio (RR)
[95% Confidence Interval]

Adjusted Risk Ratio (aRR)
[95% Confidence Interval]

Age in years

Completed secondary education

Employed

Socioeconomic Status (SES)

Lowest SES

Moderate SES

Highest SES
Formal house
Married/cohabiting

Has 3 or more children
Late presentation to ANC

1.00 [0.97 — 1.04]
1.23[0.83 - 1.83]
0.95 [0.65 — 1.40]

1 (ref)

1.15[0.73 -1.82]
0.71[0.44 — 1.15]
0.59[0.40 - 0.87]
1.59 [1.09 - 2.33]
1.15[0.78 — 1.68]
0.94 [0.64 — 1.38]

1.00 [0.96 — 1.03]
0.90 [0.57 — 1.43]

1 (ref)

1.29[0.79 — 2.09]
0.98 [0.52 — 1.85]
0.65[0.40 — 1.07]
1.4110.95 - 2.10]

Table S4: Log-binomial regression model (n =353) of factors associated with 100% ART adherence
in the past 30 days. Presented as unadjusted (RR) and adjusted (aRR) risk ratios with 95% confidence

intervals (CI).

Crude Risk Ratio (RR)
[95% Confidence Interval]

Adjusted Risk Ratio (aRR)
[95% Confidence Interval]

Age in years

Completed secondary education

Employed

Socioeconomic Status (SES)

Lowest SES

Moderate SES

Highest SES
Formal house
Married/cohabiting

Has 3 or more children
Late presentation to ANC

Travelled

1.01[0.99 — 1.02]
1.00 [0.83 - 1.21]
1.23 [1.03 - 1.47]

1 (ref)

1.04[0.81 - 1.32]
1.11 [0.90 — 1.37]
0.93[0.78 — 1.11]
1.22 [1.03 - 1.45]
1.08 [0.91 - 1.28]
0.94[0.79 - 1.11]
0.85[0.67 — 1.07]

1.00 [0.98 — 1.01]
0.94[0.78 — 1.13]
1.24 [1.04 — 1.48]

1.00 [0.84 — 1.19]
1.24 [1.03 -1.48]

0.84 [0.67 — 1.05]
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Table S5: Log-binomial regression model (n = 349) of factors associated with viral suppression
(<50copies/mL), restricted to women with VL results available. Presented as unadjusted (RR) and
adjusted (aRR) risk ratios with 95% confidence intervals (Cl).

Crude Risk Ratio (RR)
[95% Confidence Interval]

Age in years 1.02 [1.00 — 1.03]
Completed secondary education 0.97 [0.79 - 1.19]
Employed 1.16 [0.96 — 1.39]
Socioeconomic Status (SES)

Lowest SES 1 (ref)

Moderate SES 1.04 [0.82 — 1.33]

Highest SES 1.00 [0.80 — 1.26]
Formal house 0.85[0.70 — 1.02]
Married/cohabiting 1.29 [1.07 - 1.54]
Has 3 or more children 0.94[0.78 — 1.13]
Late presentation to ANC 0.76 [0.63 - 0.92]
Travelled 1.09 [0.88 — 1.34]

Adhered to ART in last 30 days 1.76 [1.40 — 2.21]

This analysis was attempted but the multivariable analysis did not converge.
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5.3. Sensitivity analyses

Table S6: Poisson regression model (n= 353) of factors associated with 95% adherence in the past 30
days. Presented as unadjusted (RR) and adjusted (aRR) risk ratios with 95% confidence intervals (CI).

Crude Risk Ratio (RR) Adjusted Risk Ratio (aRR)
[95% Confidence Interval] [95% Confidence Interval]
Age in years 1.01[0.99 - 1.02] 1.00 [0.98 - 1.02]
Completed secondary education 0.98[0.82 - 1.17] 0.93]0.78 - 1.12]
Employed 1.22 [1.03-1.43] 1.23[1.04 - 1.46]
Socioeconomic Status (SES)
Lowest SES 1 (ref)
Moderate SES 1.04[0.82 — 1.31]
Highest SES 1.11[0.90 - 1.36]
Formal house 0.92 [0.78 — 1.09] 0.98 [0.82 - 1.16]
Married/cohabiting 1.25[1.06 — 1.47] 1.27 [1.07 - 1.50]
Has 3 or more children 1.05[0.89 — 1.25]
Late presentation to ANC 0.91[0.77 — 1.08] 0.93[0.79 - 1.10]
Travelled 0.89[0.72 - 1.10] 0.86 [0.70 — 1.07]

Table S7: Poisson regression model (n = 353) of factors associated with no missed ART doses in the
past 7-days. Presented as unadjusted (RR) and adjusted (aRR) risk ratios with 95% confidence

intervals (CI).

Crude Risk Ratio (RR) Adjusted Risk Ratio (aRR)
[95% Confidence Interval] [95% Confidence Interval]
Age in years 1.00[0.99 - 1.01] 1.00 [0.99 - 1.00]
Completed secondary education 1.010.91 - 1.11] 0.99 [0.89 - 1.09]
Employed 1.06 [0.97 — 1.17] 1.07 [0.97 - 1.17]
Socioeconomic Status (SES)
Lowest SES 1 (ref)
Moderate SES 0.98 [0.86 — 1.12]
Highest SES 1.05[0.94 — 1.18]
Formal house 1.01[0.92 - 1.11] 1.03 [0.93 -1.15]
Married/cohabiting 1.08 [0.99 —1.18] 1.11[1.00 - 1.22]
Has 3 or more children 0.96 [0.88 — 1.06]
Late presentation to ANC 0.91[0.83 - 0.99] 0.92 [0.83 - 1.00]
Travelled 0.97 [0.87 — 1.09] 0.96 [0.86 — 1.08]
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Table S8: Poisson regression model (n=349) of factors associated with viral suppression (<1000

copies/mL), restricted to women with VL results available. Presented as unadjusted (RR) and adjusted

(aRR) risk ratios with 95% confidence intervals (ClI).

Crude Risk Ratio (RR)
[95% Confidence Interval]

Adjusted Risk Ratio (aRR)
[95% Confidence Interval]

Age in years
Completed secondary education
Employed
Socioeconomic Status (SES)
Lowest SES
Moderate SES
Highest SES
Formal house
Married/cohabiting
Has 3 or more children
Late presentation to ANC
Travelled
Adhered to ART in last 30-days

1.01[1.00 — 1.02]
0.95 [0.80 — 1.13]
1.14[0.98 — 1.34]

1 (ref)

1.04 [0.85 —1.28]
1.02 [0.85 - 1.24]
0.89[0.76 — 1.03]
1.19[1.02 - 1.39]
0.96 [0.82 - 1.12]
0.83[0.71 - 0.96]
1.06 [0.88 — 1.26]
1.50 [1.25 - 1.80]

1.01[0.99 — 1.02]

1.08 [0.92 - 1.25]

0.92[0.79 — 1.07]
1.08 [0.93 - 1.26]

0.84 [0.72 - 0.98]
1.06 [0.89 - 1.27]
1.46 [1.22 — 1.75]
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Author Guidelines
GENERAL POINTS
We welcome original research papers, reviews and editorials.

We do not publish case reports, small case series, short communications or book reviews; nor studies
that make use of data, infrastructure or personnel in a foreign country without involving at least one

scientist from that foreign country as an author.

TMIH is a peer-reviewed journal. After initial screening, which takes only a few days, manuscripts are sent
to at least two referees. If appropriate, a statistical reviewer is involved. 75% of papers sent out for external

review receive the first decision within 6 weeks.

Authors do not incur page charges. We copy-edit each accepted paper for conciseness. Poor English does

not prevent acceptance provided the paper's content is of high scientific quality.

Preprint Servers

Tropical Medicine & International Health will consider for review articles previously available as preprints.
Authors may also post the submitted version of a manuscript to a preprint server at any time. Authors are

requested to update any pre-publication versions with a link to the final published article.

Encourages Data Sharing

Tropical Medicine & International Health encourages authors to share the data and other artefacts
supporting the results in the paper by archiving it in an appropriate public repository. Authors should include
a data accessibility statement, including a link to the repository they have used, in order that this statement

can be published alongside their paper.

Word limits

We are strict about concise writing. In principle, we enforce a word limit of 3,500 for the main body of the
manuscript, but we will allow authors to exceed this where necessary for large-scale studies, studies with

multiple outcomes being reported, randomised trials and reviews.
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Reviews

We prefer systematic reviews written according to Cochrane Guidelines but will also consider critical

reviews in areas where these are more appropriate. Reviews are published with free full access from the
journal's homepage ( www.tmih.com).

Editorials

Editorials are short opinion papers. They have a length limit of 1,500 words including the references.
Editorials are published with free full access from the journal's homepage (www.tmih.com).

Supplements

TMIH welcomes coverage of international meetings whose published research or policy resolutions are
relevant to the fields of tropical medicine and international health. The proceedings of conferences,
encompassing full papers or abstracts and possibly introductory comments to their various sections, can be
published as supplements for a page charge. Full-text reproductions of conference contributions will be

refereed. If you are planning a supplement, please contact us susanne.groener@lshtm.ac.uk in advance.

OPEN ACCESS

The contents of TMIH is available free of charge to low-income countries through HINARI. Editorials and
reviews are immediately and fully available to all through the journal's website (www.tmih com), as are one
additional paper of the editors' choosing every month and virtual issues on various topics. All other content
is fully and freely accessible after 12 months. Authors who wish to pay for immediate Open Access may use

OnlineOpen, Wiley's pay-to-publish service.

SUBMITTING THE MANUSCRIPT

For greater transparency and speed, our manuscript handling is web-based. The process is self-explanatory
and should be easy, but if you would like more detailed instructions on how to submit a paper on Editorial

Manager, please go to EM guidelines for authors and follow the instructions. We publish in English, but

provide French and Spanish translations of the abstracts of research papers.

Please have the following information and documentation ready when you submit your manuscript on EM:
e Each author's name, address and e-mail address if possible.
e Each author's affiliation and qualifications.

e The name of the author who is to deal with correspondence and proofs; this person must have an

email address.
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e Foranimal or human studies that involve data collected actively and purposely, we require a signed
statement from the corresponding or primary author that ethical approval was granted by the
Ministry of Health or another appropriate institution in the country where the research was
conducted and by ethical approval committees of affiliated research institutions elsewhere, if

applicable.

ORCID
As part of the journal’s commitment to supporting authors at every step of the publishing
process, TMIH encourages authors to provide an ORCID iD when submitting a manuscript. This takes

around 2 minutes to complete. Please see Wiley’s resources on ORCID here.

AUTHORSHIP

We adhere to the criteria of the International Committee of Medical Journal Editors. Please consult

the ICMJE website for more information.

Standardised authorship statements can be downloaded from our Editorial Manager homepage, or copied

and pasted from the bottom of this document). All authors must sign the form. Authorship is constituted
by

(1) conception and design of the study or analysis and interpretation of data and

(2) drafting the paper or substantially revising it and

(3) approving the final version to be published and

(4) accepting accountability for all aspects of the work.

Text

The text should follow the IMRD format. Abstracts must not exceed 250 words and be structured into

Obijectives, Methods, Results and Conclusions.

Statistics

Authors should refer to the Uniform Requirements for Manuscripts Submitted to Biomedical

Journals published by the International Committee of Medical Journal Editors. Briefly, the methods section
should include a clear description of the eligibility and exclusion criteria for the study, and a description of
the source population. Statistical methods should be described with enough detail to enable a knowledgeable
reader with access to the original data to verify the reported results. When data are summarised in the Results
section, give numeric results not only as derivatives (e.g. percentages) but also as the absolute numbers from
which these were calculated. Restrict tables and figures to those needed to explain the argument of the paper

and to assess its support. Use graphs as an alternative to tables with many entries; do not duplicate data in
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graphs and tables. Avoid non-technical uses of technical terms in statistics, such as 'random’ (which implies
a randomizing device), 'normal’, ‘significant’, correlations', and ‘'sample’. Appropriate indicators of
uncertainty (such as confidence intervals) should be presented, and reliance solely on statistical hypothesis

testing, such as the use of P should be avoided as this fails to convey important information about effect size.

Reference style

We publish papers using the Vancouver reference style. Papers can be submitted with either Harvard or
Vancouver style references; accepted papers will be converted or adjusted as necessary.

Declarations of Interest

Authors must acknowledge and declare any interests and sources of funding, such as receiving funds or fees
by, or holding stocks and shares in, an organisation that may profit or lose through publication of their paper.
Declaring a competing interest will not lead to automatic rejection of the paper, but we would like to be

made aware of it.

Standards of publication
We encourage authors to use the following tools to ensure good practice in reporting their work:

e The CONSORT checklist of items to include when reporting randomised trials (http://www.consort-

statement.org/consort-2010)

e The STARD checklist of items for reporting studies on diagnostic accuracy ( http://www.stard-

statement.org/);

e The PRISMA checklist for systematic reviews and meta-analyses (http://www.prisma-

statement.org/);

e The TREND checklist for standardised reporting of nonrandomised controlled trials

(http://www.cdc.gov/trendstatement/pdf/trendstatement trend checklist.pdf).

References and quotations
People quoted as originators of personal communications must have agreed to be cited.

Short verbatim quotations must be in quotation marks and referenced. Long quotations must be paraphrased
in the citing author's own words and referenced. We use iThenticate to check each submission for compliance

with these rules.

Article Preparation Support

Wiley Editing Services offers expert help with English Language Editing, as well as translation,

33


http://www.consort-statement.org/consort-2010
http://www.consort-statement.org/consort-2010
http://www.stard-statement.org/
http://www.stard-statement.org/
http://www.prisma-statement.org/
http://www.prisma-statement.org/
http://www.cdc.gov/trendstatement/pdf/trendstatement_trend_checklist.pdf
https://wileyeditingservices.com/en/article-preparation/?utm_source=wol&utm_medium=backlink&utm_term=ag&utm_content=prep&utm_campaign=prodops

manuscript formatting, figure illustration, figure formatting, and graphical abstract design — so you can

submit your manuscript with confidence.

Also, check out our resources for Preparing Your Article for general guidance about writing and

preparing your manuscript.

Related papers

Authors must declare manuscripts in preparation or submitted elsewhere that are closely related to the
manuscript to be considered.

Although our author submission interface does not require conformance to any specific style of
manuscript preparation for the automatic extraction of data, the following easy tips should yield
higher-quality results.

1. The file that is designated as the Primary Manuscript File must contain the data to be extracted. This is

the case even if the text of the submission is in a separate file (see #13 below)
2. The auto-extraction tool will only work on Microsoft Word--readable files (.doc and .docx).

3. Submission files should not be formatted for publication. In other words, please do not use complex visual

formatting such as multi-column layouts, Word text boxes, or Word drawing tools.

4. The ideal order for the front matter of a submitted manuscript is as follows. (Please note that only the

fields in red will be extracted. The order of the other fields can help identify the correct fields to extract.)
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b. Short title (if included)
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d. Affiliations
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f. Other author footnotes (if included, such as present address, equal contribution)
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5. The uploaded manuscript file should contain distinct linkages from each author to his or her affiliation(s).
The best way is to follow PubMed recommended style, which is to use superscript numbers after each author

name and begin each affiliation with a superscript number. For example:
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if the author wants to take advantage of the extraction process.
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