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Study Abstract

Design This is a prospective cohort study designed to evaluate the longitudinal health outcomes 
of young women living with HIV (WLHIV). Four populations of WLHIV at various 
reproductive stages will be enrolled across Health Outcomes around Pregnancy and 
Exposure to HIV/ARVs (HOPE) sites into the study.

Population WLHIV who are ≥ 18 and <= 45 years of age

Sample Size A total of 1,630 participants will be enrolled into the study, including:

•Nulliparous and nonpregnant WLHIV (N~370)

•WLHIV who are pregnant or recently delivered (≤ 3 days)  (N~430)

•Postpartum (> 3 days up to 12 months after delivery) nonpregnant WLHIV (N~260)

•Parous, nonpregnant (> 12 months after delivery)  (N~ 570)

Note: Approximately 15% of WLHIV will be living with Perinatally Acquired HIV (PHIV).

Study Evaluations 
and Data Collection 
Measures

•Clinical assessments: Anthropometrics and blood pressure

•Online survey: Social and demographic information; health literacy and healthcare 
engagement; physical and mental health; exposure to violence and abuse; adverse 
childhood experiences; sexual and reproductive health; sexual behavior; substance use; 
antiretroviral therapy (ART) adherence; physical activity and sleep quality; social 
determinants of health (e.g., food security, experiences of racism and discrimination, 
stigma); and health-related quality of life

• Interview: Family and personal medical history, including social history, mental health 
history, and screening for current mental health conditions, reproductive history, health 
literacy 

•Medical chart abstraction: Diagnoses, medications, vaccinations, labs, hospitalization 
events, preventative health maintenance encounters 

•Collection of repository specimens: Blood, hair, saliva, vaginal, and rectal swabs

Registration/ 
Stratification

Participants will be stratified at enrollment into one of four groups:

•Nulliparous and nonpregnant (N~370)

•Pregnant or recently delivered (N~430)

•Postpartum (> 3 days up to 12 months after delivery) nonpregnant (N~260)

•Parous, nonpregnant (> 12 months after delivery) (N~570)

Study Duration At least through February 28, 2026 

Study Objectives Primary objectives:

•Establish the HOPE cohort to evaluate the health and well-being of WLHIV of 
reproductive age utilizing innovative epidemiologic study designs and cost-effective 
methods for enrollment, follow-up, and data collection.

•Assess human immunodeficiency virus (HIV)-related outcomes and overall health of 
WLHIV in the HOPE cohort over their reproductive life course.

•Determine the association of HIV, including timing of acquisition, treatment, disease 
course, and engagement in care, with overall physical and mental health of WLHIV in the 
HOPE cohort over their reproductive life course.
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•Assess the relationship of adverse child health outcomes with the health of WLHIV.

Domain-Specific 
Aims

Reproductive Health

•Determine factors associated with a) fertility desires and b) alignment of family planning 
practices with stated fertility desires of reproductive-aged women living with HIV.

•Assess contraception preferences and uptake, patterns of use, adherence, 
discontinuation, and associated individual, interpersonal, and structural factors.

•Describe the unique gynecologic health problems, concerns, and needs of reproductive-
age WLHIV and determine factors associated with gynecologic healthcare utilization.

•Determine factors associated with pregnancy outcomes (e.g., spontaneous abortion, 
fetal loss, preterm birth) and complications (e.g., hypertensive disorders of pregnancy, 
gestational diabetes mellitus, and chorioamnionitis)

•Determine factors associated with awareness of and use of HIV prevention practices and 
safer conception practices (i.e., methods that reduce the likelihood of transmission 
during attempted conception in a mixed-status couple)

Cardiometabolic Health

•Assess associations of ART use with patterns of weight change

•Assess associations of mode of HIV acquisition, immune status, viral control, and ART 
use with hypertension

•Assess associations of ART use with gestational diabetes 

•Evaluate the influence of sleep and physical activity on cardiometabolic health of 
women living with HIV.

General Health and Co-infections

• Investigate prevalence of and factors associated with self-reported severe acute 
respiratory syndrome coronavirus 2 (SARS-CoV-2) infection and hospitalization for SARS-
CoV-2 infection in WLHIV of reproductive age.

• Identify barriers and facilitators of SARS-CoV-2 vaccine uptake among WLHIV.

• Identify barriers and facilitators of influenza vaccine uptake among WLHIV.

•Evaluate differences or similarities in rates of HIV viral suppression between women co-
infected with Hepatitis C and HIV and those living with HIV only.

HIV Disease, Care Continuum, Care Engagement, and Treatment Adherence

• Investigate the prevalence, changes in, and HIV history-related predictors (e.g., mode of 
HIV acquisition) of HIV care continuum outcome components (e.g., linkage to HIV care, 
retention in HIV care, adherence, viral suppression, immune status), across the 
reproductive life course among WLHIV.

• Investigate individual, interpersonal, social, and structural determinants of HIV care 
continuum-related outcomes (linkage to HIV care, retention in HIV care, adherence, viral 
suppression, immune status) across the reproductive life course among WLHIV.

•Describe the transition from obstetrical care to postpartum HIV care, and barriers and 
facilitators to successful transition.

Substance Use 

•Assess the changes in substance use behavior among WLHIV over time, including the 
patterns unique to individuals who experience reproductive life events such as 
pregnancy, the first postpartum year, and early years of parenting.
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•Assess the relationships of substance use among pregnant and postpartum WLHIV with 
perinatal outcomes. 

•Determine predictors of substance use behavior in WLHIV across the reproductive 
lifespan, including mental health, and social determinants (e.g., significant political 
events, social movements, public health policy, and healthcare systems/processes)

Stigma, Racism, and Social Determinants of Health

•Assess the relationship of structural racism and individual experiences of racism to the 
health of WLHIV.

• Identify prevalence, predictors, and health consequences of disclosure or nondisclosure 
of HIV status to intimate partners, HIV-exposed children, and women’s wider social 
networks.

• Identify predictors and health-related sequelae of internalized HIV stigma and racism 
among WLHIV across the reproductive life course.

Mental Health and Psychosocial Conditions

•Describe the prevalence, incidence, and persistence of mental health problems, 
including significant symptoms of depression, anxiety, and posttraumatic stress disorder 
(PTSD), among WLHIV, including women living with perinatally acquired HIV 
(WLPHIV) and those living with non-perinatally acquired HIV (NPHIV).

• Identify individual, HIV disease, treatment, pregnancy-related, and psychosocial factors 
associated with the presence and chronicity of mental health problems among women 
living with HIV.

•Determine the relationship of mental health problems to adherence and HIV outcomes 
(viral suppression, CD4 cell count, and engagement in HIV care) among WLHIV.

•Examine the relative contribution of violence exposure, mental health problems, and 
HIV disease factors to a) hypertension/changes in blood pressure during and after 
pregnancy and b) adverse pregnancy outcomes.

Risk/Benefit 
Category

Greater than minimal risk but presenting the prospect of direct benefit to the individual 
subjects
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Study Schema

(Target N = 1,630)
• Nulliparous non-pregnant WLHIV (N~370)
• WLHIV who are pregnant or recently delivered (≤ 3 days), (N~430)
• Postpartum (> 3 days up to 12 months after delivery) non-pregnant WLHIV (N~260)
• Parous, non-pregnant (> 12 months after delivery) WLHIV (N~ 570)

Note: Approximately 15% of WLHIV will be living with PHIV

Confirm 
eligibility, 

obtain 
informed 

consent, and 
enroll.

Evaluations and Assessments at Entry1 (In-person study visit)
 Clinical assessments: Height, weight, waist2 and hip circumference2, and blood pressure measurements
 Online Survey: Social and demographic information, HIV history, HIV and other health care access, 

utilization, attitudes; ART adherence, health seeking behavior, reproductive history, health, behaviors, 
and intentions, sexual behavior, substance use, physical and mental health, stressors and resilience, 
psychological and social determinants of health (e.g., experiences of racism and discrimination, food 
security, stigma), intimate partner violence, HIV status disclosure, adverse childhood experiences, health-
related quality of life, diet, physical activity, sleep quality, and feasibility/acceptability of data collection 
via a wearable actigraphy device.

 Interview: Family and personal medical history, reproductive history, mental health, social history, health 
literacy. 

 Chart abstraction: Weight, blood pressure, HIV viral load, CD4 counts, prescribed ARV and non-ARV 
medications, care engagement, cervical and anal dysplasia encounters and results, diagnoses and 
hospitalizations, pregnancy history, vaccinations, results of laboratory tests. 

 Collection of repository specimens: blood (serum, plasma, non-viable PBMC), hair, saliva, maternal swabs 
(vaginal, rectal, oral) only if not already collected in AMP Up series or SMARTT studies.

___________________________________
1 The entry visit is intended to be conducted in-person. If circumstances preclude this, it can be conducted virtually. If 

the entry visit occurs through a virtual visit, anthropometric measures and blood pressure measurements will be 
collected through chart abstraction.

2 Among non-pregnant women

Evaluations and Assessments at Delivery (In-person study visit)
 Clinical assessments: Weight and blood pressure measurements
 Online Survey4: Social and demographic information, ART adherence, health seeking behavior, infant 

feeding intentions/practices
 Chart abstraction: Weight, blood pressure, HIV viral load, CD4 counts, prescribed ARVs and non-ARV 

medications, care engagement, HIV-related illnesses and hospitalizations, cervical and anal dysplasia 
encounters and results, co-infectious and co-morbid conditions, and birth outcomes, results of laboratory 
tests

 Collection of repository specimens: blood (serum, plasma, non-viable PBMCs), maternal hair, saliva, 
maternal swabs [oral, vaginal (microbiome, metabolomics, and Aptima kit) and rectal 5 ] only if not 
already collected in AMP Up Series and SMARTT Studies 

__________________________________
4 To be omitted if pregnancy ends in a spontaneous abortion, induced abortion, fetal demise, or neonatal demise.
5 Collection of the rectal and vaginal swabs (microbiome, metabolomics, and Aptima kit) should occur ONLY if they 

were not collected in the visit during the corresponding pregnancy.

Pregnant Participants Non Pregnant Participants
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Evaluations and Assessments at 6 Weeks Postpartum (In-person study visit)
 Clinical assessments: Weight, waist and hip circumference, and blood pressure measurements
 Online Survey: Social and demographic information, ART adherence, health care-related utilization, 

access, attitudes, behavior; reproductive health and intentions, infant feeding intentions/practices4, 
breastfeeding history4, mental health, substance use, and sleep quality

 Interview: Depression symptoms, anxiety 
 Chart abstraction: Weight, blood pressure, HIV viral load, CD4 counts, prescribed ARVs and non-ARV 

medications, care engagement, HIV-related illnesses and hospitalizations, co-infectious, cervical and anal 
dysplasia encounters and results, co-morbid conditions, vaccinations, results of laboratory tests 

 Collection of repository specimens: None
__________________________________
4 To be omitted if pregnancy ends in a spontaneous abortion, induced abortion, fetal demise, or neonatal demise.

One Year Postpartum and Annual Follow-Up Evaluations and Assessments (Virtual Visits)6

 Clinical Assessments: Weight, waist and hip circumference, and blood pressure only at one year 
postpartum and only for SMARTT co-enrollees. 

 Online Survey: Social and demographic information, HIV history, HIV and other medical care access and 
utilization, ART adherence, health seeking behavior, reproductive history, health, behaviors, and 
intentions; sexual behavior, substance use, mental health, stressors and resilience, social and 
psychological determinants of health, intimate partner violence, HIV status disclosure, health-related 
quality of life, diet, physical activity, and sleep quality. 

 Chart abstraction: HIV viral load, CD4 counts, prescribed ARVs and non-ARV medications, care 
engagement, HIV-related illnesses and hospitalizations, co-infections, pregnancy history, cervical and 
anal dysplasia encounters and results, blood pressures, weights, co-morbid conditions, vaccinations, 
results of laboratory tests. 

 Collection of repository specimens: None
__________________________________
6 Site of virtual visit is at the discretion of the participant and can be virtual or conducted in conjunction with a SMARTT 

study visit or, if not enrolled in SMARTT, in person.

Women Who Are Pregnant or Recently Delivered at Follow-Up7,8

 Clinical assessments: Height, weight, and blood pressure measurements
 Interview: Mental health
 Chart abstraction: Weight, blood pressure, HIV viral load, CD4 counts, prescribed ARV and non-ARV 

medications, care engagement, cervical and anal dysplasia encounters and results, diagnoses and 
hospitalizations, pregnancy history, vaccinations, results of laboratory tests. 

 Collection of repository specimens: blood (serum, plasma, non-viable PBMC), hair, saliva, maternal swabs 
(vaginal, rectal, oral) only if not already collected in AMP Up series or SMARTT studies.

___________________________________
7 Defined as pregnant or up to 3 days post-delivery at follow-up.
8 The first visit for women who are pregnant or who recently delivered at follow up can occur at either the pregnancy 

visit (which may occur during pregnancy up to 1 day prior to delivery) or at the delivery visit (may occur up to 2 weeks 
following delivery). If a woman starts on the ‘Women Who Are Pregnant or Recently Delivered at Follow-Up’ schedule 
during pregnancy, she should have a separate delivery visit at follow-up unless she experiences a pregnancy loss or 
non-live birth
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1. Introduction

1.1 Background

Globally, 18.2 million women are living with HIV (WLHIV), accounting for 56 percent of adults 
living with human immunodeficiency virus (HIV).1 Each year since 2010, over 1 million WLHIV 
experience pregnancy, with an increasing proportion accessing antiretroviral treatment in 
pregnancy, up from 49 percent in 2010 to 78 percent in 2017.2 In the United States, 33 percent of 
adults living with HIV are women, with 85 percent having acquired HIV through heterosexual 
contact.3 Of the over 250,000 WLHIV in the United States, approximately 2 percent give birth each 
year.4;5

The HIV cascade of care has been used as a 
performance metric for the health of groups 
living with HIV and a barometer of HIV 
prevention, with the proportion of persons in 
the group of interest achieving viral suppression 
measuring the degree of success. In the United 
States, over 40 percent of WLHIV fail to achieve 
sustained viral suppression,6 (Figure 1) and 
more than 60 percent of postpartum WLHIV are 
not virally suppressed 6 to 24 months after 
delivery.7-10 Women with perinatally acquired 
HIV (PHIV) have even lower rates of viral 
suppression in the postpartum period.11;12 
Failure to achieve sustained viral suppression 
not only contributes to HIV disease progression 
but also impairs the long-term health and 
survival of WLHIV, potentially contributing to 
poorer health and developmental outcomes for 
their children. Understanding the complex 
milieu of biological, social, and structural events influencing the health and well-being of young 
WLHIV at varying stages of their reproductive life course, including women who are nulliparous, 
pregnant, in their first year postpartum, or beyond their first year postpartum, is critical to 
informing the design of interventions to optimize the long-term health of WLHIV.

1.1.1 Reproductive Health
Improved health and significant reductions in the risk of perinatal HIV transmission have 
influenced the reproductive decisions of WLHIV, with more women now choosing to have 
children.13-17 However, family planning is often incompletely addressed and up to 80 percent of 
pregnancies among WLHIV in the United States are unintended,18-21 compared to 40-50 percent in 
the general population.22 Pregnancy rates for WLHIV are similar to women without HIV, while 
abortion remains common.13 Factors associated with abortion among WLHIV have been shown to 
be similar to the general population, including young age and greater parity, whereas HIV-specific 
factors have not been associated with induced abortion rates.13 Effective contraceptive use among 

Figure 1. Receipt of HIV Medical Care, 
Retention in Care, and Viral Suppression Among 
Women Living with HIV 13 Years of Age, 2016, 
37 States and District of Columbia
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WLHIV is lower than in the general population, with more WLHIV relying on non-prescription 
methods of birth-control23;24 or sterilization with subsequent high rates of sterilization regret.25;26 
WLHIV also experience a greater incidence of cervical27 and anal28 precancerous and cancerous29 
lesions as well as STIs,30;31 making engagement in reproductive health care, reduction of risks 
associated with condomless or multiple concurrent sexual partners, cancer screening and follow-up 
imperative. Women with perinatally acquired HIV (WPHIV) are less likely to discuss contraception 
with their healthcare providers,32 which may contribute to high rates of unintended pregnancy. 
Further, some existing data suggest that compared to women with non-perinatally acquired HIV 
(WNPHIV), WPHIV may have greater pregnancy and postpartum risks, including lower rates of viral 
suppression, greater ART resistance, higher rates of preterm birth and cesarean delivery, and lower 
rates of cervical cancer screening.33-38 Disproportionate overlapping socioeconomic, racial, and 
ethnic health disparities of WLHIV contribute to the reproductive health issues outlined above. 
Examining the multifaceted intersections of reproductive health decisions, engagement, and access 
to healthcare is critical to reducing inequity and improving health outcomes among WLHIV. 

1.1.2 Cardiometabolic Health
Improved ART options for WLHIV have shifted morbidity and mortality from HIV-specific causes to 
those brought on by non-communicable disease (NCDs) such as obesity, diabetes, cardiovascular 
disease, hypertension, and renal dysfunction, albeit with excess risk compared with the general 
population.39-44 Among WLHIV, significant strides in HIV management and treatment have also led 
to longer life expectancy, reduced risks of perinatal transmission, and improved overall health.45-51 
However, WLHIV face different risks for these NCDs compared with men given genetic, hormonal, 
and pregnancy-related factors.52 

Pregnancy offers a critical window into the short- and long-term cardiometabolic health of a 
woman.53 Maternal obesity, gestational weight gain (GWG), glucose metabolism, and hypertension 
in pregnancy all impact the cardiometabolic health of women beyond pregnancy.54-57 Excess GWG is 
associated with preeclampsia, gestational diabetes, and long-term adiposity and obesity.58-65 
Furthermore, women with excessive versus adequate and inadequate GWG have greater adipose 
mass increase beyond pregnancy,66 and the risk of postpartum weight retention has been reported 
to be 2-fold higher in women with excessive GWG.67 In addition to postpartum weight retention67 
and increased abdominal adiposity later in life,65 women with excessive GWG have a 47 percent 
increased risk of developing diabetes over 20 years postpartum compared to women with 
appropriate GWG.56 

Both the Tsepamo study in Botswana and the International Maternal Pediatric Adolescent AIDS 
Clinical Trials (IMPAACT) network’s Virological Efficacy and Safety of ART Combinations with 
TAF/TDF, EFV and DTG (VESTED) study reported higher GWG in WLHIV receiving dolutegravir 
(DTG) versus efavirenz (EFV)-based ART.68;69 The Tshilo Dikotla Study in Botswana demonstrated 
that WLHIV on DTG-based ART had higher weight through 18 months postpartum than those on 
EFV-based ART,70 and data from the Dolutegravir in Pregnant HIV Mothers and Their Neonates 
(DolPHIN2) study showed DTG was associated with continued excess weight gain through 48 
weeks postpartum compared to EFV-based ART.71-78 Outside of the setting of pregnancy, studies of 
weight gain on DTG among adults found higher weight gain among women and Black and Hispanic 
participants.
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Results of studies are conflicting as to whether WLHIV have higher rates of hypertensive disorders 
of pregnancy (HDP) than women without HIV or whether specific ART are associated with HDP.79-81 
The large heterogeneity of studies and rapidly changing ART used in pregnancy contribute to the 
challenge of disentangling these effects. Over the life course multiple studies have shown that 
WLHIV remain at greater risk for cardiovascular disease than their male counterparts.82 Some data 
have shown that combination ART compared to no ART use or increasing duration of ART to be 
associated with increased risk for hypertension,83-85 but little definitive data exists regarding 
specific ART associations with hypertension in WLHIV. 

Sleep deprivation, or less than 7 hours of sleep on average per night, is associated with 
hypertension,86-88 insulin resistance,89-91 cardiovascular disease,92 stroke,93 cognitive challenges,94 
including slowed reaction time, and poorer problem solving, and has emotional consequences,95 
including depression and poor emotional regulation. On average, adults require 7-9 hours of sleep 
per night to feel refreshed. Sleep may be affected by variation in reproductive hormones, stress, 
depression, and life/role transitions.96 Sleep disturbances are commonly reported in women 
experiencing premenstrual syndrome97;98 and during pregnancy,96 with sleep disturbances 
increasing in frequency and duration as pregnancy progresses. Furthermore, unpredictable sleep 
patterns of a newborn contribute to or exacerbate poor sleep, and are frequently responsible for 
daytime sleepiness in the postpartum period.96

Similarly, excessive sleep patterns, in excess of 9 hours are also associated with cardiovascular 
disease,92 hypertension,86 and insulin resistance.90;91 Notably, sex is an important variable which 
modifies the association of sleep deprivation with incident hypertension. In a large study, the 
association between sleep deprivation of < 5 hours of sleep per night and incident hypertension 
was observed among women but not men.99 In addition, data from the Women’s Interagency HIV 
Study (WIHS) identified that WLHIV ages 31-40 years were 26 percent more likely to report 
insomnia symptoms than women without HIV (OR 1.26; 95% CI 1.01-1.59; p < 0.05).100 Sleep 
deprivation and its health impacts have not been well studied in women of reproductive age as they 
transition from a nulliparous state through pregnancy and on to parenting.

Poor sleep and physical activity may be inter-related. Currently merely half of adults living with HIV 
have been reported to achieve the recommendations of moderate intensity physical activity per 
week (recommended 150-300 minutes a week of moderate-intensity activity).101 Compared to 
adults without HIV, adults living with HIV also report higher sedentary behavior, with some studies 
demonstrating lower physical activity measured with an accelerometer.102 

The HOPE cohort study provides an optimal opportunity to study associations between pregnancy-
related metabolic alterations, and traditional risk factors including patterns of sleep and physical 
activity on the long-term cardiometabolic health of WLHIV of reproductive age. The cohort is 
uniquely positioned to address scientific gaps in understanding how various risk factors influence 
women’s short and longer-term cardiometabolic health.

1.1.3 General Health and Co-Infections
The emergence of a novel coronavirus, SARS-CoV-2 named COVID-19, in December 2019 caused a 
global pandemic of severe respiratory and systemic disease, which carried significant morbidity 
and mortality. While ~80 percent of cases are reported to be mild to moderate, ~20 percent are 
life-threatening. Comorbid conditions predisposing to severe disease include arterial hypertension, 
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obesity, diabetes, cardiopulmonary disease, older age, and immune suppression. Despite 
immunosuppression as a potential risk factor for severe COVID-19, anecdotal reports have not 
shown increased incidence or more serious disease among persons living with HIV (PLHIV).103-105 
In a retrospective series of 33 PLHIV in Germany with symptomatic SARS-CoV-2 infection, 91 
percent recovered and 76 percent were classified as having mild disease.106 However, 8 
(24%) PLHIV in this series were classified as having severe disease; 14 (42%) required 
hospitalization, six of whom were admitted to intensive care. Three (9%) PLHIV died: one was 82 
years old with detectable viremia; the second had little available data besides a “very low” pre-
COVID CD4 count; and the third had hypertension, diabetes, and chronic obstructive pulmonary 
disease. Although the clinical characteristics of PLHIV with COVID-19 were not unlike those 
reported in the general population,107 both the case fatality rate and the hospitalization rate 
exceeded that of the COVID-19 rates in the general population of Germany, which at the time of the 
report was 3.4 percent and 17 percent, respectively.108 

Based on in vitro data and early uncontrolled studies, protease inhibitors were considered as a 
possible treatment option for COVID-19,109;110 but a randomized trial of lopinavir/ritonavir in 
adults with severe COVID-19 did not show benefit over standard of care.111 More data are 
forthcoming, as several trials of lopinavir are ongoing, including a cluster-randomized clinical trial 
on 3,040 participants in Spain (HCQ4COV19). Del Amo et al. investigated the risk of COVID-19 
related morbidity among 77,590 individuals with HIV receiving ART across Spain, and found that 
receipt of tenofovir disoproxil fumarate/emtricitabine (TDF/FTC) was associated with significantly 
lower risk of COVID-19 diagnoses and hospital admissions, and no patients receiving these drugs 
died or were admitted to the intensive care unit.112 In addition, a double blind randomized 
controlled trial is underway in Spain to explore the efficacy of TDF/FTC in prevention and 
reduction of severity of COVID-19 in 4000 health care workers.113 

Interim guidelines from the United States HHS Panel on Antiretroviral Guidelines for Adults and 
Adolescents state, “the limited data currently available do not indicate that the disease course of 
COVID-19 in persons with HIV differs from that in persons without HIV,” and “before the advent of 
effective combination antiretroviral therapy (ART), advanced HIV infection (i.e., CD4 cell count 
<200/mm3) was a risk factor for complications of other respiratory infections. Whether this is also 
true for COVID-19 is yet unknown.”114 With regard to COVID-19 in pregnancy, the guidelines state: 
“Although limited, currently available data do not indicate that pregnant individuals are more 
susceptible to COVID-19 infection or that pregnant individuals with COVID-19 have more severe 
illness.” Data is limited on COVID-19 and pregnancy115 and even more limited in the context of HIV 
and pregnancy. However, a recent analysis by the Centers for Disease Control and Prevention 
(CDC) of approximately 400,000 women in the United States aged 15–44 years with symptomatic 
COVID-19 found that intensive care unit admission, invasive ventilation, extracorporeal membrane 
oxygenation, and death were more likely in pregnant women than in nonpregnant women.115 
Therefore, further investigation into the prevalence and severity of COVID-19 disease in pregnant 
and nonpregnant WLHIV of reproductive age is warranted.

Similar to COVID-19, co-infection with HIV and other infectious entities including Hepatitis C virus 
(HCV) and influenza have been associated with adverse pregnancy outcomes or more severe 
infectious morbidity in pregnancy. One study of 4,236 pregnant WLHIV in France found a 
prevalence HCV to be relatively low at 1.7 percent.116 However, co-infection with HIV and HCV was 
significantly associated with preterm delivery [aOR 3.0 (95% CI 1.6-5.7), p<0.0001], cholestasis 
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[aOR 4.1 (95% CI 1.5-10.8), p=0.005], lower CD4+ cell count [aOR 2.6 (95% CI 1.0-6.4), p<0.001] 
and detectable HIV viral load at delivery [aOR 2.3 (95% CI 1.0-5.5), p=0.06].116 In the case of 
influenza, co-infection in PLHIV is associated with higher rates of mortality compared to persons 
without HIV, even among adults receiving a virally suppressive regimen.117 Importantly, influenza is 
a vaccine preventable illness that is associated with significantly higher morbidity among pregnant 
women. In a meta-analysis, pregnancy was associated with a seven times greater risk of hospital 
admission [6.8 (95% CI 6.0 -7.7)].118 Lessons learned in understanding influenza vaccine acceptance 
among pregnant WLHIV, which has been found to be offer both maternal and infant protection,119 
may inform SARS-CoV-2 vaccine uptake strategies among pregnant WLHIV. 

1.1.4 HIV Disease, Care Continuum, Care Engagement, and Treatment 
Adherence (Includes CD4, Viral Load) 

Engagement in HIV care, medication adherence, and sustained viral suppression are crucial to 
promoting health and long-term survival of WLHIV and reducing the risk of HIV transmission. The 
HIV care continuum is a framework for understanding how people living with HIV receive an HIV 
diagnosis, are linked and retained in HIV care, receive and adhere to ART, and ultimately become 
and remain virally suppressed. It has been used to monitor the health of groups living with HIV and 
as a barometer of HIV prevention. Among WLHIV in the United States in 2016, an estimated 74 
percent received HIV care, with only 58 percent retained in care and 59 percent of those retained in 
care virally suppressed at their most recent clinic visit.6 Fewer than 40 percent of postpartum 
WLHIV exhibit sustained viral suppression 6 to 24 months after delivery.7;9;120 WPHIV have even 
lower rates of viral suppression in the postpartum period.11;36;121 When viral suppression cannot be 
sustained, it contributes to HIV disease progression, immunologic changes, and risks to overall 
long-term health and survival of WLHIV. This in turn, may be associated with adverse health and 
developmental outcomes for their children. Understanding the complex milieu of individual, social, 
and structural conditions influencing the health and well-being of young WLHIV is critical to the 
design of interventions to optimize the long-term health of both WLHIV and their children.

Pregnancy is a period of enhanced engagement with clinical care122 and represents a critical 
opportunity to link newly diagnosed young WLHIV to HIV care, promote retention in care, achieve 
viral suppression, and address HIV disease in the context of reproductive, mental health, and other 
psychosocial needs. In the United States, postpartum care is fragmented and sub-optimal. In fact, 
retention along the preconception to postpartum HIV care cascade is poor among WLHIV, with high 
loss to follow-up, 11-68 percent antenatally and 25-50 percent postpartum worldwide.123 For 
WLHIV who conceive and continue pregnancies, the postpartum period represents a time of 
potential risk for interruptions in HIV care, as well as a crucial opportunity for health-promoting 
interventions.124 Rates of viral suppression and ART adherence have been shown to be lower 
postpartum compared to the antepartum period.7;10;123;125-128 A multi-country meta-analysis of 51 
studies, comprising over 20,000 pregnant WLHIV, estimated 76 percent and 53 percent had >80 
percent adherence in the antepartum and postpartum periods, respectively.129 In addition to 
viremia and problems with adherence, estimates of loss to care in the first year postpartum among 
United States WLHIV range from 24 percent to 61 percent.10;126;130;131 

HIV-related factors before and during pregnancy, including lower engagement in HIV care prior to 
pregnancy, HIV diagnosis during pregnancy, initiation of ART in pregnancy, as well as younger age 
have been associated with unsuppressed viral load.10;126;132 WLHIV with a history of adverse 
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childhood experiences and trauma who have experienced intimate partner violence (IPV) may have 
lower rates of adherence and viral suppression at delivery and postpartum.124 Social factors 
associated with positive HIV care outcomes include trust in one’s health care provider and the 
health care system,133 having a provider who “knows you as a person,”134 and social support (e.g., 
emotional and instrumental support). However less is known about how these factors contribute to 
HIV care outcomes in young women and in the context of pregnancy and the postpartum period. All 
of these factors have the potential to contribute to risk of secondary HIV transmission, emergence 
of resistance, HIV-related complications, and mortality. 

Given that women may cycle in and out of care, and face multiple transitions that interrupt 
adherence and care, characterizing longitudinal patterns in HIV treatment and care related 
outcomes, by describing trajectory groupings, for example, as has been done with viral load among 
older women in WIHS135 and among pregnant WPHIV in PHACS’ Adolescent Master Protocol 
(AMP) Up study,121 or across repeat pregnancies, is important. Examining repeat pregnancies of 
610 WLHIV in the Pediatric HIV AIDS Cohort Study (PHACS) of Surveillance Monitoring for ART 
Toxicities (SMARTT) study,136 O’Brien et al. found that 67 percent of women had unsuppressed 
viral load (>400 copies/ml) at the earliest measurement in pregnancy, which decreased to 9 
percent by the end of pregnancy. However, rates of unsuppressed viral load were 50 percent by the 
beginning of the next pregnancy. A similar pattern of viral rebound was repeated in 166 women 
who had a 3rd pregnancy. The longitudinal patterns of engagement in care and viral suppression 
for young WLHIV in the United States, including nulliparous, pregnant, and postpartum women, 
remain poorly understood.

WPHIV are a unique population with lifetime exposure to HIV and ARVs who are now reaching 
reproductive age in the United States. In a study pooling data from SMARTT study and the IMPAACT 
Network P1025 study, Jao et al found that pregnant WPHIV were younger, more likely to have a 
CD4 count <200 cells/mm³ during pregnancy, a delivery HIV RNA level >400 copies/mL, and 
receipt of >3-class ART regimens during pregnancy compared to WNPHIV, later in life.137 Among 
AMP and AMP Up women, Patel et al. found that only 30 percent of pregnant WPHIV achieved 
sustained viral suppression in the first year postpartum, and 53 percent of women with suppressed 
viral load at delivery experienced rebound viremia in the first postpartum year.121 Although 
pregnancy outcomes, adherence, and virologic and immunologic functioning have been compared 
between WPHIV and WNPHIV, few studies have determined whether barriers to or facilitators of 
sustained viral suppression and engagement in care are common or unique between WPHIV and 
WNPHIV, and whether timing of diagnoses preconception or in pregnancy for WNPHIV moderates 
sustained viral suppression. Identifying these factors is important for designing tailored 
interventions for these women. The HOPE cohort is well-poised to examine the occurrence, 
determinants, and consequences of interruptions in HIV care, adherence, and HIV care-related 
health outcomes among WLHIV/PHIV, as well as the role of repeat pregnancies and postpartum 
transitions in HIV care. 

1.1.5 Substance Use 
There is a growing opioid crisis in the United States, with ample evidence demonstrating that 
opioid use, driven largely by use of prescription opioids, is rising.138;139 Non-medical opioid use 
(prescription misuse) is a complex public health challenge that has been reported to affect as many 
as 1-3 percent of pregnant and reproductive aged women;140 concurrently, deaths from opioid 
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overdose have risen more than 300 percent in recent years.138;141 As in the general population, 
maternal opioid use has increased steeply since 2000, with data suggesting nearly one quarter of 
pregnant women fill an opioid prescription.141 Opioid use and opioid use disorder have substantial 
implications for both perinatal outcomes and long-term health of women and children.141 Women 
who use opioids during pregnancy are also much more likely to experience comorbid mental health 
disorders, other substance use disorders, and addiction-related risk behaviors.141 Moreover, the 
postpartum period may be a particularly critical risk period for opioid initiation or increased use, as 
recent data demonstrate hospitalization for birth is a common reason for opioid prescribing among 
reproductive aged women, even when unindicated based on pain report.142-147 However, it remains 
unclear whether opioid use patterns during pregnancy or postpartum among WLHIV mirror that of 
the general population.

Concurrent with the growing opioid epidemic in the U.S., rates of marijuana use have risen in 
pregnant and nonpregnant women of reproductive age.148 Legalization of marijuana for both 
medical and recreational use as well as increased acceptance of marijuana use in many parts of the 
United States may contribute to greater use in pregnant and reproductive aged postpartum or 
nonpregnant women.149-152 Despite guidelines from the American College of Obstetricians and 
Gynecologists discouraging the prescribing or use of marijuana during preconception, pregnancy, 
and lactation, it remains the most commonly used illicit drug, with rates reported to be as high as 
15-28 percent among young and socioeconomically disadvantaged women and with 34-60 percent 
of women continuing to use marijuana during pregnancy.149;153 Although existing data suggest 
marijuana use is not associated with structural fetal defects or most adverse perinatal outcomes,153-

155 heavy and early use have each been associated with low birthweight and abnormal 
neurodevelopment.153 Additionally, marijuana use has been associated with other social-behavioral 
risk factors that could have implications for maternal and child health, such as concomitant IPV, 
tobacco use, and suboptimal nutrition.153;155 Nevertheless, in the general population, marijuana use 
during pregnancy is common, often perceived to be safe, and has even been recommended by 
dispensaries for pregnancy symptoms.149;150 Given this context, marijuana use in pregnant and 
postpartum WLHIV may be increasing as in the general population. The associations of such use 
with perinatal and long-term outcomes among WLHIV also remains unknown.

Although trends in substance use have been described among pregnant women without HIV and 
non-pregnant WLHIV, and to a lesser extent among pregnant WLHIV, in the United States,156 several 
unanswered questions remain. Rough et al. demonstrated that overall substance use rates declined 
sharply from 1990 to 2012 in a U.S. sample of pregnant WLHIV enrolled in SMARTT or Women and 
Infants Study (WITS), although these data largely addressed tobacco, alcohol, cocaine, and heroin 
use.157 Findings suggest the prevalence of substance use during pregnancy among SMARTT-
enrolled WLHIV is very low for most substances, achieving levels similar to the general U.S. 
population.157 However, these findings also predated the peak of the current opioid epidemic as 
well as the most recent sociopolitical changes in marijuana use. Additionally, little is known about 
the trajectories of substance use after birth. Although prior data, such as from the WIHS cohort, has 
identified some correlates of substance use among WLHIV, such as food insecurity, this work has 
been in an older population of WLHIV.158 Few reports have examined the trajectory of use in 
younger reproductive aged women. Little is known regarding the extent of or changes in 
postpartum marijuana or opioid use among WLHIV. Currently, PHACS does not collect data on 
postpartum opioid use (except for heroin), which represents an important area for expansion of 
research on substance use.
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Thus, the development of an HIV/opioid surveillance program is critically needed, and will be 
essential for the success of the new HHS “Ending the Epidemic” initiative (EtE).159 The engagement 
of PHACS sites in HOPE will allow for surveillance monitoring, with 33 percent of HOPE Study sites 
(see Appendix II) situated in the top tertile of opioid overdose states, according to CDC mapping.160

1.1.6 Stigma, Racism, and Social Determinants of Health
Among WLHIV in the United States, disparities in health care access, comorbidities, HIV disease 
progression, adverse pregnancy outcomes, and mortality are not uncommon.161-166 HIV-related 
stigma,167 socioeconomic disadvantage, and racism-driven inequities are major contributors to 
pervasive disparities in access to care, medication adherence,163-166 mental health,168 pain,169 
hypertension and other comorbidities, and the overall well-being of WLHIV. These disparities are 
shaped by social determinants of health, individual, interpersonal, institutional, and structural level 
discrimination and systemic inequities that impact the distribution of risk, resources, and 
opportunities. 

Social determinants of health, the conditions in which individuals are born live, learn, work and 
play, are increasingly recognized as drivers of health disparities. Social determinants of health 
encompass conditions of individuals’ physical and social environment which shape health-related 
behaviors and conditions.170;171 These include structural factors such as HIV-related stigma,166;172;173 
violence,174;175 racism,176 inequity,177 and poverty, 178 which may negatively influence both maternal 
HIV disease state and outcomes of children who are HIV-exposed but uninfected (CHEU) through 
direct or indirect pathways, potentiating health outcome disparities among WLHIV and their 
children.179 

Accumulating evidence highlights the impact of internalized, interpersonal, cultural, institutional, 
systemic and structural racism on the health of Black, Indigenous, People of Color (BIPOC).180-185 
Racism is “a system of structuring opportunity assigning value based on the social interpretation of 
how one looks (which is what we call “race”), that unfairly disadvantages some individuals and 
communities, unfairly advantages other individuals and communities, and saps the strength of the 
whole society through the waste of human resources.”186;187 Racism is also the use of power to 
maintain systems of oppression that perpetuate the advantages of the dominant race and social 
identity.188 Stress incurred from the experience of racism and discrimination189;190 has been 
associated with specific health-affecting challenges, including sleep disturbance,191;192 substance 
use193 mental health concerns,194-196 cardiovascular disease,197 and sexual and reproductive health 
issues.176 In addition, among Black women of childbearing age, racism has been linked to 
disproportionate maternal and infant death,198 high rates of pre-term birth,199;200 and low rates and 
duration of breastfeeding.201 However, few studies to date have examined the impact of racism and 
discrimination on the health of BIPOC WLHIV of childbearing age, despite the fact that HIV 
disproportionately impacts women who identify as Black and Latinx4 in the United States.

Among pregnant BIPOC women with and without HIV, chronic and acute experiences of racism may 
be linked to adverse birth outcomes.202 Such experiences include racism-related stress203 within 
casual, professional and intimate relationships and resultant anxiety,204 living in racially segregated 
neighborhoods with fewer resources, more environmental hazards, less access to or lower quality 
care,205 and/or experiencing discrimination during medical encounters.206;207 “Weathering,” or 
chronic exposure to social and economic disadvantage, increases allostatic load and has potential to 
accelerate aging and declines in health, and has been identified as a possible mechanism linking 
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racism to adverse health outcomes.208;209 Microaggressions, behaviors that are “brief and subtle 
verbal and or non-verbal denigrating messages”210 directed toward women can weaken women’s 
sense of self-worth and increase vulnerability to negative health outcomes. Microaggressions are 
cumulative in nature and therefore constitute cumulative harm, which is associated with negative 
long-term emotional, cognitive, behavioral, physiological, and social responses. Additionally, 
microaggressions reinforce structural inequities and impact an individual’s ability to function 
adequately.211 When microaggressions occur in the health care setting, they can undermine patient-
provider interactions, and lead to disengagement from HIV and obstetric care.162;212 

Stigma is a social phenomenon that adversely affects WLHIV. Women experiencing higher levels of 
perceived, anticipated, internalized, and enacted stigma may also experience higher levels of social 
isolation and depression, which could, in turn, contribute to poor adherence163 and other HIV care 
continuum outcomes. The intersection of HIV-related stigma and other forms of stigma, including 
racism, classism, sexism, disability, and heterosexism,213-215 have been associated with suboptimal 
HIV care and poses additional threats to positive health outcomes216 among WLHIV.

At the structural level, racial segregation, disproportionate rates of police brutality and 
incarceration, and other traumatic forms of systemic racism, including legacies of slavery, redlining, 
and Jim Crow laws, have also contributed to adverse health outcomes for Black women. For 
example, Black women living in racially segregated neighborhoods have higher risk of HDP.217 In 
addition, racial segregation has been linked to low birthweight and higher incidence of 
cardiovascular disease in the general population, yet little is known about the specific effects of 
racial residential segregation and other harmful social policies (e.g., living in states with more laws 
criminalizing HIV) on the health of WLHIV. Immigration status, and the anxiety and fear of 
deportation resulting from harmful social policies directed toward women who are undocumented, 
may also lead to disengagement from care and health disparities for BIPOC WLHIV.218;219

Some women experience multiple and intersecting traumas of racism, stigma, and discrimination 
yet maintain positive health outcomes. Understanding the role of individual and community 
resilience resources—that is the “ability to cope adaptively when faced with adversity or to “bounce 
back” following adverse experiences by navigating to and negotiating for social psychological, 
physical and cultural resources”220;221—is critical to identifying avenues for intervention to promote 
the health of WLHIV.222 Family, interpersonal and institutional resources including social 
support221;223 and social capital,224 connection to religious or spiritual community,225 political and 
community activism and advocacy, availability of and access to community resources, and 
enactment of laws aiming to protect human rights, which vary across individuals, and by state and 
locality, may mitigate the negative effects on women’s health and well-being and are, thus, critical 
avenues for investigation within HOPE.

1.1.7 Mental Health and Psychosocial Conditions
WLHIV have improved opportunities for long-term survival in the presence of effective 
antiretroviral therapy and adequate adherence to treatment and care. However, complications and 
risks associated with HIV, including adverse mental health and behavioral health conditions, are 
not uncommon among women with HIV, including those with PHIV, and women who acquire HIV 
later in life.156;226-234 If present, mental and behavioral health problems may increase risk for 
inconsistent utilization of ART and detectable viral load during pregnancy and may influence 
pregnancy outcomes, subsequent HIV care engagement, risk behaviors, and mortality.235;236 Mood 



Health Outcomes around Pregnancy and Exposure to HIV/ARVs (HOPE)

HOPE Protocol
Version: 1.10  ׀  Document Date: June 14, 2024  ׀  Effective Implementation Date: August 7, 2024 10

disorders, for example, including major depression, dysthymia, and bipolar disorder, as well as 
substance use disorders among WLHIV, are associated with sexual risk behaviors, with potential to 
further complicate women’s general health and well-being.237

Risks for mental health problems among WLHIV are likely related to biological and psychosocial 
factors. For example, HIV-related disease complications, including chronic inflammation and 
neurochemical changes during pregnancy and postpartum, confer risk for depression.238-242 In 
addition, WLHIV, whether acquired perinatally or later in life, may have personal histories of 
adverse life events, trauma, chronic or acute stress, and inadequate individual, family, social, or 
community resources that further increase mental health risk.243-247 

In their 2014 study of women enrolled in the PHACS SMARTT study, Malee et al. found that 35 
percent of women screened positive for a psychiatric or substance use disorder at their initial 
evaluation and 61 percent of women with disorders at the initial evaluation presented with a 
disorder at a subsequent evaluation.156 More than half of women with persistent disorders had 
comorbid mental health disorders at their initial evaluation, especially PTSD, anxiety, and 
depression, in varying combinations, which may adversely affect adherence and retention in HIV 
care. Of additional concern, among women with no disorders at their initial evaluation, 21 percent 
experienced an incident disorder, which underscores the dynamic nature of psychiatric conditions 
and the need for ongoing screening and provision of easily accessible services.

In the current era of care for WLHIV, it is unclear whether mental health problems develop, persist, 
worsen, or remit during pregnancy, in the one year after delivery, defined as the postpartum 
period, or during the near-term life course of a parenting WLHIV. Of particular concern are 
persistent mental health problems that are undiagnosed or untreated, placing women at heightened 
risk for role functional impairment, morbidity, and mortality. Similarly, their children may be at risk 
for negative developmental effects and mental health problems related to parental mental and 
behavioral health risks.248-250

Given that mental health risks are not uncommon among WLHIV, may be exacerbated by 
pregnancy, and may influence maternal health, engagement in care, and attachment and child 
caregiving behaviors, examination of the prevalence, incidence, and persistence of adverse mental 
health outcomes among women during their child-bearing years is essential. HOPE will enable 
collection of the mental health and biopsychosocial data needed to address these questions and 
identify interventions to improve the health of WLHIV across their lifespan.

1.1.8 Effect of Child’s Health on Maternal Health and Well-Being
Explaining how children and their health influence maternal physical and mental health is 
understudied and essential to improving the health of young WLHIV. Providing appropriate 
parenting and care is often prioritized ahead of optimizing WLHIV’s own health, including 
achievement of sustained viral suppression. This could have dramatic consequences for a woman’s 
health, as well as subsequent pregnancy outcomes. 

Parenting children with significant developmental delays or chronic health conditions has the 
potential to have short- and long-term effects on the health of caregivers.251-255 For example, the 
care of children with chronic diseases has been associated with maternal anxiety, depression, 
diminished sleep quality and quantity, and perceived stress as well as deterioration in parents’ 
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physical health. Parenting and caring for such a child may present particular challenges for a 
mother with HIV, jeopardizing sustained overall healthcare engagement and increasing her risk for 
HIV-related complications. For example, preterm birth, a common perinatal morbidity in the 
SMARTT cohort,256 has been associated with maternal stress, anxiety, and depression as well as 
alterations in family function and parenting interactions, both soon after the birth and many years 
later.255;257-260 

Other childhood diseases, such as asthma, occurring in 13 percent of children enrolled in the 
SMARTT cohort, have been similarly documented to be associated with deterioration in parental 
health and quality of life due to the intensity of caregiving required for chronic conditions with a 
high burden of self-care.261 These added risks to maternal health may have major lifelong and 
intergenerational consequences on the family’s physical and social well-being, but their impact 
specifically among WLHIV is an understudied area.

1.2 Conceptual Framework

Figure 2. Conceptual Model for HOPE (Note that WLHIV may enter HOPE during pre-pregnancy, 
pregnancy, postpartum, or parenting periods and cycle through these stages in varying patterns).

The HOPE Study is informed by the Developmental Origins of Health and Disease 
(DOHD) framework as well as a social/ecological framework in which factors operating at multiple 
levels including individual, biological, interpersonal, family, community and institutional, and 
structural, may affect women’s and children’s healthy development as well as their risk of adverse 
outcomes.262 (See Figure 2.) Changes in exposure to these factors, in maternal HIV disease across 
their lifespan, as well as changes during pregnancy and postpartum, may affect women’s health and 
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the health of their children. Maternal infections other than HIV, the mode of HIV acquisition263;264 
and timing of HIV diagnosis, and type and timing of ART use and adherence can influence 
engagement in care, maternal HIV outcomes, and women’s overall health and that of their 
children.265;266 The needs and health of children in turn may affect women’s health. This cyclical and 
dynamic relationship, occurring in the context of structural factors including HIV-related stigma, 
violence, racism, inequity, and poverty may negatively influence maternal HIV disease state and 
outcomes of CHEU through direct or indirect pathways, potentiating health outcome disparities 
among WLHIV and their children.267;268 Conversely, potential adverse effects may be mitigated by 
family and interpersonal resources including social support and availability and access to 
community resources.124;269

The HOPE cohort will be well-poised to address questions surrounding the long-term health of 
WLHIV of reproductive age through young adulthood, pregnancy, and parenting as well as the 
health of their children. It will leverage the well-established infrastructure of PHACS, drawing from 
the SMARTT cohort, which was established in 2007 as an observational study using a novel trigger-
based study design to identify the short- and long-term safety of in utero fetal exposure to maternal 
ART,270;271 and the AMP Up Series (AMP Up and AMP Up Lite cohorts), which follow individuals with 
PHIV. It will also leverage the strong research infrastructure at each HOPE participating PHACS site 
to recruit nulliparous WLHIV. This unique research platform provides efficiencies in study design 
and opportunities for multi-disciplinary and cross-cutting research, to inform public health policy 
for optimizing the health of WLHIV and their children in the United States.
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2. Objectives and Hypotheses

2.1 Primary Study Objectives

Establish the HOPE cohort to evaluate the health and wellbeing of WLHIV of reproductive age 
utilizing innovative epidemiologic study designs and cost-effective methods for enrollment, 
follow-up, and data collection.

Assess the HIV-related outcomes and overall health of WLHIV over their reproductive life 
course, including:

 Reproductive health, co-infections, and long-term non-communicable diseases, as well as 
potential inflammatory and epigenetic processes associated with these outcomes. 

 Psychosocial determinants of health including engagement in care, depression and other mental 
health diagnoses, stigma, racism, inequity, disclosure of HIV, and opioid and other substance 
use/misuse.

Determine the association of HIV, including timing of acquisition, treatment, disease course, 
and engagement in care, with the overall physical and mental health of WLHIV over their 
reproductive life course. 

Assess the relationship of adverse infant or child health outcomes to the health of WLHIV 
including:

 Adverse birth outcomes (preterm birth) and child conditions (hospitalizations in the first 2 
years) will increase the risk of adverse maternal outcomes, such as unsuppressed viral load.

 Chronic child health conditions, e.g., asthma, neurologic diagnoses, in the offspring of women 
will increase the risk of unsuppressed viral load and lower CD4 cell count among WLHIV after 1 
year postpartum.

 The relationship of child chronic health conditions to maternal unsuppressed viral load will be 
mediated by maternal chronic stress, inadequate sleep, depression, and anxiety. 

 The relationship of child acute and chronic health conditions to maternal physical and mental 
health outcomes will be moderated by presence of resilience resources (e.g., social support, less 
social isolation).

2.2 Domain Specific Aims and Hypotheses

2.2.1 Reproductive Health
Specific Aims:

 Determine factors associated with a) fertility desires and b) alignment of family planning 
practices with stated fertility desires of reproductive-aged women living with HIV.

 Assess contraception preferences and uptake, patterns of use, adherence, discontinuation, and 
associated individual, interpersonal, and structural factors.
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 Describe the unique gynecologic health problems, concerns, and diagnoses of reproductive age 
WLHIV (including STIs and abnormal cytology) and determine factors associated with 
gynecologic healthcare utilization, including adherence to cervical cancer screening guidelines. 

 Determine factors associated with pregnancy outcomes (e.g., spontaneous abortion, fetal loss, 
preterm birth, term live birth) and complications (e.g., HDP, gestational diabetes, 
chorioamnionitis).

 Determine factors associated with awareness of and use of HIV prevention practices and safer 
conception practices (i.e., methods that reduce the likelihood of transmission during attempted 
conception in a mixed status couple).

Hypotheses:

 The fertility desires of WLHIV will vary across time and by demographic, clinical, and 
psychosocial factors, such as pregnancy history, social support, HIV stigma, and HIV- and non-
HIV-related health status. 

 Greater engagement in care, better HIV control, and psychosocial markers of well-being (such 
as absence of mental health disorders, greater social support, and greater engagement in HIV 
care) will be associated with concordance between stated fertility desires and behaviors (i.e., 
use of effective contraception when future pregnancy is not desired).

 Contraception use and the choice of specific high-quality methods (long-acting reversible 
contraception [LARC] and other World Health Organization Tier 1 or 2 methods) will be 
associated with demographic factors (e.g., age, parity, whether partnered), clinical factors (e.g., 
time since last pregnancy, comorbidities, HIV control), and psychosocial factors (e.g., 
engagement in care, healthcare access, and mental health diagnoses).

 Reported dissatisfaction, perceived barriers, and safety misconceptions will be associated with 
inconsistent contraception use.

 WLHIV will have a high prevalence of gynecologic complaints and diagnoses (including uterine 
fibroids, dysmenorrhea, abnormal uterine bleeding, endometriosis, sexual dysfunction, 
urogynecologic conditions including incontinence and prolapse), and such findings will be 
associated with factors such as age, quality of life, HIV disease status, pregnancy history, and 
health care engagement.

 WLHIV with better health care engagement and better HIV control will be more likely to have 
received indicated gynecologic healthcare utilization (including receipt of indicated gynecologic 
care, such as cervical cytology screening and human papillomavirus [HPV] vaccination).

 Secondary infertility among young WLHIV will be associated with age, HIV disease status, and 
history of STIs.

 STI incidence will be associated with demographic (e.g., younger age, South/Southeast region, 
low household income), behavioral (e.g., inconsistent condom use, greater number of sex 
partners), clinical (e.g., greater STI history, suboptimal health care engagement, suboptimal HIV 
control), and psychosocial factors (e.g., HIV stigma and mental health disorders). 

 Early pregnancy loss (including spontaneous abortions and ectopic pregnancy; occurring prior 
to or during HOPE Study participation) will be associated with demographic, clinical, and 
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psychosocial factors, such as older maternal age, history of chronic comorbidities (e.g., 
antiphospholipid antibody syndrome), poorer healthcare engagement (e.g., not using ARVs at 
conception), and suboptimal HIV control.

 WLHIV will experience frequent pregnancy complications (e.g., chorioamnionitis), and certain 
pregnancy complications such as HDP and gestational diabetes mellitus will be associated with 
clinical factors (such as age, chronic hypertension, and body mass index) as well as HIV-related 
factors (e.g., viral suppression, CD4 count, and ART at conception).

 Preterm birth among WLHIV will be associated with demographic, clinical, and psychosocial 
factors, including age, maternal mode of HIV acquisition, history of prior preterm birth, social 
stress, race/ethnicity, HIV stigma, HIV control, and chronic comorbidities.

 Better HIV care engagement, better HIV control, less HIV stigma, partner HIV status, and 
disclosure of HIV status to partner will be associated with awareness and uptake of biomedical 
HIV prevention (e.g., Preexposure prophylaxis (PrEP), undetectable = untransmissible (U=U)).

 Use of safer conception methods (e.g., PrEP use, sperm washing, home intravaginal 
insemination (IVI), intrauterine insemination (IUI), in vitro fertilizations (IVF) with 
intracytoplasmic sperm injection (ICSI), donor sperm, or donor egg) will be associated with 
intended pregnancies, disclosure of HIV status to partner, greater HIV or gynecologic healthcare 
engagement, and better HIV control. Use of safer conception methods will also be associated 
with better viremic control during pregnancy.

2.2.2 Cardiometabolic Health
Specific Aims:

 Assess associations of ART use with patterns of weight change.

 Assess associations of mode of HIV acquisition, immune status, viral control, and ART use with 
hypertension.

 Assess associations of ART use with gestational diabetes. 

 Evaluate the influence of sleep and activity on cardiometabolic health of women living with HIV.

Hypotheses:

 Women on an ART regimen of DTG, TAF, and FTC will experience higher GWG and higher 
postpartum weight retention compared with women on other regimens. 

 Women living with HIV initiating or switching to TAF/FTC/DTG outside of pregnancy and the 
postpartum period will exhibit more rapid weight gain over time compared with women who 
initiate on ART regimens without TAF or DTG. 

 Differences in ART will modify the overall relationship between HDP and postpartum 
hypertension. 

 Differences in ART will be associated with incidence of hypertension in nulliparous women. 

 For nulliparous women, perinatal HIV acquisition, compared to non-perinatal HIV acquisition, 
will be associated with increased incidence of hypertension, defined as a systolic blood 
pressure > 140 mm Hg or a diastolic blood pressure > 90 mm Hg, regardless of ART regimen. 
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 WLHIV who experience preeclampsia or eclampsia in pregnancy will have a higher risk of a 
hypertension diagnosis within 3 years following the index pregnancy compared with women 
who do not have HIV but are diagnosed with preeclampsia or eclampsia in pregnancy.

 Protease inhibitor use vs. integrase strand transfer inhibitor (INSTI) use in pregnancy will be 
associated with higher risk for gestational diabetes.

 Self-reported sleep duration will be associated with incident hypertension and changes in 
weight over time. 

 Women reporting more frequent daily moderate and/or vigorous activity will have lower 
incidence of hypertension.

2.2.3 General Health and Co-Infections
Specific Aims: 

 Investigate prevalence and factors associated with self-reported SARS-CoV-2 infection and 
hospitalization for SARS-CoV-2 infection in WLHIV of reproductive age. 

 Identify barriers and facilitators of SARS-CoV-2 vaccine uptake among WLHIV.

 Identify barriers and facilitators of influenza vaccine uptake among WLHIV.

 Evaluate differences or similarities in rates of HIV viral suppression between women co-
infected with Hepatitis C and HIV and those living with HIV only.

Hypotheses:

 Poorer immune status will be associated with higher risk of self-reported SARS-CoV-2 infection 
and hospitalization for SARS-CoV-2 infection among non-pregnant WLHIV.

 Treatment with tenofovir will be associated with a lower incidence of self-reported SARS-CoV-2 
infection and hospitalization for SARS-CoV-2 infection among non-pregnant WLHIV.

 Black racial identity, Hispanic ethnicity, or lower socioeconomic status will be associated with 
higher incidence of self-reported SARS-CoV-2 infection and hospitalization for SARS-CoV-2 
infection among non-pregnant WLHIV due to experiences of discrimination and structural 
racism.

 Self-reported SARS-CoV-2 infection will be similar between pregnant and non-pregnant WLHIV; 
however, severity of COVID-19 will be higher in pregnant WLHIV.

 Influenza vaccine uptake will be facilitated by engagement in antenatal care, with a common 
barrier for non-pregnant WLHIV being poor integration of vaccine health services at the site 
where they receive their primary HIV care.

 Persons co-infected with Hepatitis C and HIV will be more likely to have detectable HIV viral 
loads 1 year after treatment initiation compared to women with HIV infection alone. 
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2.2.4 HIV Disease, Care Continuum, Care Engagement, and Treatment 
Adherence

Specific Aims:

 Investigate the prevalence, changes in, and HIV history-related predictors of HIV care 
continuum outcome components (e.g., linkage to HIV care, retention in HIV care, adherence, 
viral suppression, immune status) across the reproductive life course among WLHIV.

 Investigate individual, interpersonal, social, and structural determinants of HIV care 
continuum-related outcomes (e.g., linkage to HIV care, retention in HIV care, adherence, viral 
suppression, immune status) across the reproductive life course among WLHIV.

 Describe the transition from obstetrical care to postpartum HIV care, and barriers and 
facilitators to successful transition.

Hypotheses:

 Optimal HIV care continuum outcomes will be more prevalent during pregnant periods vs. 
postpartum or non-pregnant periods.

 Prevalence of and changes in HIV care continuum outcomes (e.g., time to viral suppression, rate 
of increase in CD4 count) will differ by mode of HIV acquisition (WPHIV vs. WNPHIV), duration 
since HIV acquisition, and HIV disclosure status to partners. 

 Among pregnant and postpartum WLHIV, pre-pregnancy HIV care continuum-related outcomes 
will predict postpartum HIV care continuum-related outcomes. Presence of supportive 
resources will moderate this association.

 Women experiencing adversities in childhood (i.e., adverse childhood experiences) and 
adulthood (e.g., IPV, racism) will have suboptimal HIV care continuum outcomes. The effect of 
these adversities will be moderated by presence of resilience resources (e.g., social support, less 
social isolation).

 HIV-related stigma (e.g., internalized stigma, enacted stigma), lower trust in the healthcare 
system and HIV care provider, and lower levels of social support, social capital, and resilience 
will be associated with suboptimal HIV care continuum outcomes; these relationships will be 
punctuated during the pregnancy to postpartum period. 

 Disparities in HIV care continuum outcomes will be observed by region and socioeconomic 
deprivation (e.g., access to care, food and housing security status, neighborhood poverty 
level) and interpersonal and family factors (e.g., having a child with an adverse health 
condition).

 Women with depression, anxiety, or post-traumatic stress disorder, and women with elevated 
substance use will have greater risk of suboptimal HIV care continuum outcomes. 

 Individual demographic characteristics (e.g., age, race, ethnicity, education), capabilities (health 
literacy, self-efficacy), and resources (e.g., income, health insurance) will be associated with HIV 
care continuum outcomes.

 Health care delivery and system-related factors (e.g., use of telehealth) will be associated with 
HIV care continuum outcomes.
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2.2.5 Substance Use 
Specific Aims:

 Assess the changes in substance use behavior among WLHIV over time, including the patterns 
unique to individuals who experience reproductive life events such as pregnancy, the first 
postpartum year, and early years of parenting.

 Assess the relationships of substance use among pregnant and postpartum WLHIV with 
perinatal outcomes. 

 Determine predictors of substance use behavior in WLHIV across the reproductive lifespan, 
including mental health, and social determinants (e.g., significant political events, social 
movements, public health policy, and health care systems/processes).

Hypotheses:

 Substance use—particularly marijuana and concomitant alcohol plus marijuana use—will 
continue to increase over time among pregnant postpartum WLHIV.

 Marijuana use will be more prevalent among all WLHIV in states where marijuana is medically 
or recreationally legal compared to WLHIV in states without legalized marijuana use.

 Tobacco use among pregnant and postpartum WLHIV will be stable over time but will be 
associated with concomitant use of other substances and will be associated with demographic 
and psychosocial factors, including age, geographic region, and HIV status. 

 Opioid use or the use of other substances for the treatment of pain will continue to rise over 
time among all WLHIV, consistent with the U.S. opioid epidemic. Opioid use will be associated 
with demographic, clinical, and psychosocial factors, including geographic region, delivery 
route, mental health status, and healthcare engagement.

 Substance use during pregnancy will be associated with adverse maternal and perinatal 
outcomes, including growth restriction, intrauterine fetal demise, small for gestational age 
(SGA) status, neonatal intensive care unit admission, neonatal abstinence syndrome, and other 
adverse childhood outcomes. 

 The association of substance use during pregnancy/postpartum and longer-term maternal and 
child health outcomes will be modified by HIV disease control (e.g., detectable viral load) and 
health care engagement.

 Substance use will be associated with greater viral load, lower CD4 count, poorer maintenance 
of viral suppression (i.e., “blips” or other evidence of viremia after initial suppression), and, 
among pregnant individuals, greater likelihood of viremia at the time of delivery.

 Substance use will be associated with poorer engagement in HIV-related health care, including 
medication adherence and appointment attendance, as well as HIV stigma.

 Substance use will be associated with greater HIV-related comorbidities and complications, 
including opportunistic infections.

 PHIV status may be a modifier of the relationships above.
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2.2.6 Stigma, Racism, and Social Determinants of Health
Specific Aims:

 Assess the relationship of structural racism and individual experiences of racism to the health 
of WLHIV.

 Identify prevalence, predictors, and health consequences of disclosure or non-disclosure of HIV 
status to intimate partners, HIV-exposed children, and women’s wider social networks.

 Identify predictors and health related secondary results of internalized HIV stigma and racism 
among WLHIV across the reproductive life course.

Hypotheses:

 Higher levels of racism and stigma will be associated with suboptimal HIV care continuum 
outcomes, including disengagement from care, suboptimal adherence, unsuppressed viral load, 
and declines in CD4, and will be moderated by resilience resources (e.g., presence of social 
support).

 The relationship of racism to suboptimal HIV care continuum outcomes, including 
disengagement from care, suboptimal adherence, unsuppressed viral load, and/or declines in 
CD4 will be mediated by higher levels of stress.

 Women who report higher levels of racism and HIV-related stigma and discrimination during or 
prior to pregnancy will have lower CD4 count, higher risk of perinatal depression, HDP, and 
adverse birth outcomes, including preterm birth, SGA, and/or low birthweight infants.

 Younger women will have lower levels of HIV-related internalized stigma relative to older 
women; levels of internalized stigma will not differ by mode of HIV acquisition (PHIV vs. 
NPHIV).

 Women with higher levels of internalized stigma will have higher levels of chronic stress, 
unsuppressed viral load, and lower CD4 count.

 Lower levels of trust and higher levels of racism and stigma enacted by health care providers 
will be associated with suboptimal HIV care continuum outcomes (e.g., disengagement from 
care, suboptimal adherence, unsuppressed viral load, declines in CD4) and adverse birth 
outcomes. 

2.2.7 Mental and Psychosocial Conditions
Specific Aims:

 Describe the prevalence, incidence, and persistence of mental health problems, including 
significant symptoms of depression, anxiety, and PTSD, among WLHIV, including women with 
PHIV and those with NPHIV.

 Identify individual, HIV disease, treatment, pregnancy-related, and psychosocial factors 
associated with the presence and chronicity of mental health problems among WLHIV.

 Determine the relationship of mental health problems to adherence and HIV disease outcomes 
(e.g., viral suppression, CD4 cell count and engagement in HIV care) among WLHIV.
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 Examine the relative contribution of violence exposure, mental health problems, and HIV 
disease factors to a) hypertension/changes in blood pressure during and after pregnancy, and 
b) adverse pregnancy outcomes.

Hypotheses: 

 Mental health problems will be more prevalent among WPHIV vs. WNPHIV and will have earlier 
onset and greater chronicity; remission and recurrence among both WPHIV and WNPHIV will 
vary depending upon engagement in medical and mental health care.

 The prevalence of depression among women living with HIV will increase during the 
postpartum period; remission will be more likely among women with postpartum depression 
who access mental health care. 

 The prevalence, incidence, and persistence of mental health problems among WLHIV will be 
associated with adverse life events during childhood or adolescence, higher levels of HIV-
related stigma, stressful life events during adulthood (e.g., violence, HIV related health 
complications), and limited personal resources (e.g., income, education, access to care), 
regardless of timing of HIV infection.

 Exposure to specific ARVs or ARV classes will be associated with elevated risks of depression 
and will vary by ARV class and treatment duration.

 The factors associated with mental health problems during antepartum and postpartum will 
differ for women with PHIV vs. women with NPHIV diagnosed in pregnancy vs. women with 
NPHIV diagnosed before pregnancy.

 The risk of nonadherence and unsuppressed viral load in any period (i.e., never pregnant, 
pregnant, postpartum, parenting) will be greater among women with current depression, 
anxiety, and/or PTSD and poor engagement in mental health care.

 The relationship of current mental health problems to suboptimal HIV care outcomes and 
engagement in health care will be attenuated among women with more vs. fewer resiliency 
resources (e.g., social support, personal competence, higher family income, higher education, 
engagement in psychiatric care).

 Cumulative violence exposure will be associated with elevated blood pressure during and after 
pregnancy.

 Women with violence exposure, depression, and unsuppressed viral load at time of conception 
will have greater risk of hypertension and adverse pregnancy outcomes. 
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3. Study Design

This study will enroll up to 1,630 women living with HIV > 18 and ≤ 45 years of age. 

Participants will be evaluated prospectively according to an established schedule of evaluations, 
conducted both in person and remotely (see Appendix I). 

3.1 Study Population and Sample Size

A total of 1,630 participants will be enrolled into the study as follows:

 Nulliparous non-pregnant WLHIV (N~370)

 WLHIV who are pregnant or recently delivered (≤ 3 days)  (N~430)

 Postpartum (> 3 days up to 12 months after delivery), non-pregnant WLHIV (N~260)

 Parous, non-pregnant (> 12 months after delivery) WLHIV (N~ 570) 

3.2 Registration and Stratification

Participants will be stratified into one of four groups at enrollment as described above in 
Section 3.1. 

3.3 Study Duration

The study is funded for a 5-year period and subject to competitive renewal of funding. Women 
consenting to study participation will be followed through February 28, 2026, or longer if the study 
receives extended funding. 

3.4 Biological Specimens

Biological specimens will be collected from HOPE participants at enrollment, and for pregnant 
participants, at delivery, based on the participant’s choice. For women co-enrolling in HOPE and the 
PHACS SMARTT study during pregnancy or at the time of delivery, or in the AMP Up Series, 
specimens jointly collected for both studies will be labeled with the PHACS study details. For all 
other women enrolling in the HOPE Study or for women from whom vaginal, rectal, and oral swabs 
will be obtained, these specimens will be labeled as HOPE and stored in the PHACS Repository. 
Specimens will include serum, plasma, non-viable peripheral blood mononuclear cells (PBMCs), 
anal, oral, and vaginal swabs, hair specimens, and saliva. For women co-enrolled in the PHACS 
SMARTT study, the HOPE and SMARTT study consents include language whereby women can elect 
to approve stored specimens obtained from their infant at birth can be used by both the SMARTT 
and HOPE studies in the future. 
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Note: Women may be co-enrolled in HOPE and one or more PHACS study. All HOPE 
biological specimens are designated for the repository. For repository specimens 
collected in the HOPE Study, as well as for other PHACS studies in which a woman is 
co-enrolled, the designated repository specimen may be acquired once and shared by 
both studies if the PHACS study visits occur within 90 days before the HOPE Study visit 
and the specimens are blood, hair, and/or the Aptima vaginal swab STI kit. Otherwise, 
specimens should be collected separately for each study. HOPE will abide by the PHACS 
specimen request policy governing this process if the stored specimen is shared 
between HOPE and a PHACS study. Refer to the HOPE Manual of Procedures (MOP) for 
additional information.
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4. Selection and Enrollment of Study Participants

4.1 Inclusion Criteria

To be considered eligible for enrollment into HOPE, an individual must meet all the criteria listed 
below: 

 Female based on biological sex assignment at birth

 HIV infection as documented in the medical record

 18 to < 45 years of age

 Willingness to provide access to existing medical records

 Willingness to participate and provide legal consent/assent

 Able to complete study assessments in English, Spanish, or Haitian Creole

4.2 Exclusion Criteria

Individuals who meet any of the criteria listed below are not eligible for enrollment:

 Currently incarcerated

 Age > 45 years

 Male based on biological sex assignment at birth (even if self-identified as female) 

 Any concurrent participation in other studies not approved by the HOPE Protocol Team

4.3 Study Registration Procedures

Prior to implementation of this study, the Harvard Longwood Campus Institutional Review Board 
(HLC IRB), the single IRB (sIRB) of record for HOPE, will approve the study protocol, including 
template informed consent forms. Subsequently, the local IRBs at HOPE sites must cede review of 
HOPE to the HLC IRB via the execution of a reliance agreement. All site-specific materials including 
fact sheets and recruitment materials must then be reviewed and approved by the HLC IRB. Finally, 
sites must receive protocol registration approval from the Regulatory Affairs Office at Westat. 
Confirmation of site registration must occur before any participant is enrolled in the protocol. 
Original approved regulatory documents must be maintained at the site. HOPE will follow the 
PHACS procedures for registration, which are outlined in the PHACS Manual of Network Policies 
and Procedures (MNPP). The MNPP chapter pertaining to protocol registration can also be found on 
the PHACS website (https://my.phacsstudy.org).

4.4 Recruitment Procedures

Potential participants will be recruited from participating HOPE sites or from their local affiliates. 
Clinical staff members such as case managers and healthcare providers at clinical sites will be made 
aware of the eligibility criteria for the study. Potential participants will be identified and referred to 
the clinical research team for potential enrollment. A research staff member will provide an 
overview of the study and gauge the potential participant’s interest in participating.

https://my.phacsstudy.org/
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4.5 Informed Consent

The site’s designated study staff member will discuss details about participation in this study with 
eligible participants who indicate an interest in participating as stated in Section 4.4. Once it is 
determined that a participant qualifies for the protocol, informed consent will be obtained prior to 
any study-related medical abstraction or evaluation being performed. 

Study details including the information to be collected and the evaluations and assessments 
involved will be discussed with potential participants who show interest in the study, and all 
questions will be answered during the informed consent process. Designated study staff will initiate 
the informed consent process using informed consent forms that have been reviewed and approved 
by the HLC IRB (see Appendices V and VI). 

The initial informed consent procedure will be conducted either: (1) at the clinical site prior to 
study enrollment; or (2) remote (online) consent will be available at HOPE Study sites for 
participants who cannot attend the clinical site in person. The online consent form may include 
verification of comprehension and require participants to acknowledge that they have read and 
agree to the consent form by checking a box following each section of the consent. Verification of 
identification during the consent process will be confirmed using a consent identification number 
(CIN) provided to the participant by the clinical site at the time of consent. Security questions may 
be employed for further verification. When necessary, re-consenting may occur via an online 
informed consent form when there are protocol amendments requiring re-consent or when the 
participant is no longer affiliated with the local clinical site (see next paragraph). The HOPE 
Protocol Team will work with the clinical sites and the HLC IRB to ensure that the online informed 
consent completed by each site’s participants is developed in accordance with sites’ local IRB 
requirements. If the online informed consent should occur, clinical site staff will be available for 
phone consultation to address questions or concerns. Participants will also be offered the option of 
coming to the clinic to re-consent in person. Clinical site staff will monitor whether the mental 
capacity of a participant changes throughout the course of the study. Each site employs psychology 
staff that can advise when a participant’s competence to give initial or continuing consent is in 
question, and sites will contact the HLC IRB and/or their local IRB for guidance.

If the online consent option is chosen by the participant, the required information will be collected 
via an online consent form as described above and will be stored on a secure server. The electronic 
version of the consent mirrors the hardcopy, albeit in an electronic format, and allows for the 
participant to designate whether they accept or reject certain opportunities, such as being 
contacted after the study has ended to hear about new studies or having blood drawn in the study 
used for future research. The clinical site who enrolled the participant will have access to the online 
consent data. The online consent form is developed by Frontier Science Foundation (FSF), the Data 
Management Center (DMC) for HOPE, and although FSF is responsible for administration of the 
online survey tool, protected health information (such as the participant’s name) will not be 
transferred to the PHACS/HOPE Study database. FSF owns the online survey tool and maintains 
secure servers in compliance with all requisite Federal, state, and international law as it pertains to 
clinical data. 
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4.6 Enrollment Procedures

When a participant is eligible for the study and informed consent has been obtained, the site will 
use the Study Enrollment System (SES) at FSF to enter participant and eligibility information. 
Participants who were previously enrolled in PHACS will continue to use their PHACS participant 
ID number (PID). A new PID will be assigned to participants who were not enrolled in any of these 
studies. For all participants, once confirmed eligible and enrolled, the SES will generate a study 
identification number (SID). In HOPE, the SID will serve as the participant’s protocol-specific PIN 
that will be used as the participant identifier in the online survey.

4.7 Co-Enrollment Guidelines

Enrollment of HOPE participants in other studies with or without similar goals/data collection as 
HOPE is at the discretion of the clinical site Principal Investigators (PI) and HOPE Protocol Team. 
However, the PI must take into account any issues that enrollment in the additional study may 
impose upon the participant, or which may compromise the site’s ability to fulfill HOPE protocol 
requirements. 

Participants may be co-enrolled in the following PHACS studies without additional approval from 
the HOPE Protocol Team: AMP Up, AMP Up Lite, or SMARTT. Participants may also be co-enrolled 
into WIHS and the WIHS STAR study without additional approval from the HOPE Protocol Team, 
but if visits are planned to occur concurrently, consideration should be given to the blood volume 
required by each study.

Enrolling participants into HOPE who are already enrolled in other studies of WLHIV with similar 
goals and data collection as HOPE that are not listed above is at the discretion of the Protocol Co-
Chairs. Sites should query for permission to enroll these individuals into HOPE.

Pregnant or delivering HOPE participants are encouraged to enroll in the PHACS SMARTT Dynamic 
Cohort with their unborn or newborn infant, but this is not a requirement for HOPE enrollment.

Participants who indicate they would like to be contacted for studies opening in the future will 
provide their contact information to the clinical site. Each site will maintain this information and, in 
the event a participant changes their mind and no longer wishes to be contacted, the site will track 
these requests and update their documentation accordingly.
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5. Clinical and Laboratory Evaluations

The following clinical and laboratory evaluations will be performed on each participant, after 
signed informed consent is obtained, as part of participation in this study. See Appendix I for a 
tabulated summary of the evaluations described below and their schedule for completion.

5.1 Entry Evaluations (Pregnancy, Delivery or Non-Pregnant)

Entry time point evaluations for all participants will include clinical assessments, an interviewer-
administered medical and psychosocial history questionnaire, an online survey, chart abstraction, 
and collection of specimens for the shared PHACS/HOPE Repository. The entry visit, including 
consent, study registration, and entry evaluations, is estimated to take 3 hours in total. Sites may 
obtain consent and conduct study registration on a different date prior to the entry evaluations if 
they choose.

 Clinical assessments will include height, weight, waist and hip circumference, and blood 
pressure measurements. Waist and hip circumference will not be measured for participants 
who are enrolling during pregnancy or at delivery. If an in-person visit cannot be completed at 
the entry visit, then height, weight, and blood pressure measurements will be collected through 
chart abstraction, if available.

 An interviewer-administered medical history questionnaire will be completed to collect 
targeted medical and medications history (including approximate year of ART initiation), and 
family medical history. An interviewer-administered pregnancy and reproductive history 
questionnaire and a brief assessment of health literacy and social history will also be 
completed. In addition, the interview will screen for symptoms of depression via the Patient 
Health Questionnaire-9 (PHQ-9), as well as anxiety symptoms via the Generalized Anxiety 
Disorder Scale (GAD-7), and Posttraumatic Stress Disorder via the PC-PTSD-5. Information on 
addressing any potential safety issues and adverse event planning for participants will be 
included in the HOPE MOP. All interviewer-administered questionnaires may be completed via 
telephone or other video-conferencing technology for participants who cannot complete an in-
person visit at entry.

 The online survey will collect information on sociodemographic characteristics, including ZIP 
code, physical and mental health, health care-related use, access, attitudes, behavior; HIV care 
engagement, HIV-related history, adherence to ARVs (Wilson Three-Item Self-Report Measure 
for Adherence), stigma and HIV status disclosure, exposure to violence, history of physical and 
sexual assault, emotional abuse, and IPV, resilience, pregnancy circumstances, intentions, and 
desire; sexual behaviors and health, contraceptive use and satisfaction, reproductive health, 
sexual orientation and gender identity, breastfeeding intention and practices (for pregnant and 
postpartum women only), substance use, health related quality of life, social determinants of 
health (e.g., experiences of racism and discrimination, food and housing security, social 
support), adverse childhood experiences, perceived stress, health literacy, self-efficacy, diet, 
physical activity, sleep quality, and feasibility/acceptability of data collection via a wearable 
actigraphy device.
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 At the entry visit, participants can consent to provide their residential address information for 
the purposes of geocoding. The address information will be stored at the site and will not be 
part of the database. 

 Chart abstraction will include: 

– For women enrolling in pregnancy, at delivery, or in the postpartum period (up to 1 year 
after delivery), the following data will be abstracted from medical records for the period 
starting 6 months prior to conception of the most recent pregnancy (please refer to the 
MOP Section 3.9.1 to calculate the date of conception): 

1. HIV status; 

2. General medical, obstetric, and gynecological history; 

3. Medical diagnoses including but not limited to diabetes (gestational or pregestational), 
hypertension (including HDP, or chronic hypertension regardless of timing of 
diagnosis), obesity, dyslipidemia, and anemia; 

4. Mental health diagnoses including depression, anxiety, PTSD, and psychosis; 

5. HIV, primary care, OB, gynecologic, mental health care engagement; ART medications, 
non-ART medications, CD4 including nadir CD4, viral load, immunizations, gravidity, 
parity, pregnancy outcomes, results of STI testing, as well as normal and abnormal 
cervicovaginal cytology and histology, weight, blood pressure, and results of selected 
laboratory tests.

– For nulliparous, non-pregnant women and non-pregnant women enrolling more than one 
year after giving birth, the following data will be abstracted for the period starting 12 
months prior to the visit: 

1. HIV status;

2. General medical, gynecological, and obstetric history (if applicable); 

3. Medical diagnoses including but not limited to diabetes (gestational or pregestational), 
hypertension (including HDP, or chronic hypertension regardless of timing of 
diagnosis), obesity, dyslipidemia, and anemia; 

4. Mental health diagnoses including depression, anxiety, PTSD, and psychosis; 

5. HIV, primary care, OB, gynecologic, mental health care engagement; ART medications, 
non-ART medications, CD4 including nadir CD4, viral load, results of STI testing and 
abnormal cervicovaginal cytology and histology, immunizations, gravidity, parity, and 
pregnancy outcomes, weight, blood pressure, and results of selected laboratory tests.

 Blood (serum, plasma, and PBMCs), hair, and saliva samples, and oral, vaginal, and rectal swabs 
will be collected for storage in the PHACS/HOPE Repository. 

 For any woman co-enrolled in HOPE and another PHACS study, a link will be established 
between their HOPE and PHACS PID for subsequent use of the woman’s data.

 For women co-enrolled in HOPE and SMARTT, who provide informed consent to share data 
about the health, development, and behavioral outcomes of their SMARTT enrolled 
child(ren) or for use of the birth specimens, for the purposes of assessing the association 
between conditions in children and the health and wellbeing of mothers or pregnancy 
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outcomes, the child’s SMARTT PID will be collected at enrollment and linked to the woman’s 
PID.

5.2 Delivery Follow-up Visit

At the delivery visit following a pregnancy visit, the following will be collected:

 Clinical assessments: These will include height (if not collected at entry), weight and blood 
pressure measurements.

 The online survey: This will collect information on sociodemographic characteristics, ART 
adherence, health care-related utilization, access, attitudes, behavior; HIV care engagement, 
physical and mental health, social determinants of health, breastfeeding intentions/practices, 
substance use, and immunizations.

 Chart abstractions: These will include anthropometrics and blood pressure, CD4, viral load, ART 
medications, non-ART medications, engagement in HIV and primary care, OB, gynecologic, 
mental health care engagement, immunizations, medical conditions, results of STI testing and 
abnormal cervicovaginal cytology and histology, cervical and anal dysplasia, mental health 
diagnoses including depression, anxiety and PTSD, results of selected laboratory tests, and 
pregnancy outcomes.

 Blood (serum, plasma, and PBMCs), hair and saliva samples, oral and vaginal swabs: All will be 
collected for storage in the PHACS/HOPE Repository.

5.3 Six-Week Postpartum Visit

Women who enroll while pregnant or up to 3 days after delivery, or who experience a pregnancy 
after completing their entry visit and wish to have the pregnancy followed in HOPE, will have a 
follow up visit after the delivery visit, when they are 6 weeks postpartum. Six-week postpartum 
visit evaluations for all participants will include clinical assessments, interviewer-administered 
mental health assessments, an online survey, chart abstraction. The six-week postpartum visit is 
estimated to take 1.5-2 hours.

 Clinical assessments will include height (if not obtained at entry), weight, waist and hip 
circumference and blood pressure measurements. If an in-person visit cannot be completed, 
then height, weight, and blood pressure measurements will be collected through chart 
abstraction, if available.

 An interview will assess depression via the Patient Health Questionnaire-9 (PHQ-9), as well as 
anxiety symptoms via the Generalized Anxiety Disorder Scale (GAD-7). Information on 
addressing any potential safety issues and adverse event planning for participants will be 
included in the HOPE MOP. All interviewer-administered questionnaires may be completed via 
telephone or other video-conferencing technology for participants who cannot complete an in-
person visit.

 The online survey will collect information on sociodemographic characteristics, health care 
utilization, access, attitudes, behavior; HIV care engagement, ART adherence (Wilson Three-
Item Self-Report Measure for Adherence), pregnancy circumstances, intentions, and desire, 
sexual behaviors and health, contraceptive use and satisfaction, reproductive health, 
breastfeeding intention and practices, substance use, health related quality of life, pain, social 
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determinants of health, adverse childhood experiences (only if not obtained at enrollment), 
perceived stress, exposure to violence, history of physical and sexual assault, emotional abuse, 
and IPV, health literacy, self-efficacy, diet, physical activity, sleep quality, and physical and 
mental health.

 Chart abstraction will include HIV viral load, CD4 counts, ART medications, non-ART 
medications, HIV, primary care, OB, gynecologic, mental health care engagement, HIV-related 
illnesses and hospitalizations, co-infections, cervical and anal dysplasia encounters and results, 
co-morbid conditions, mental health diagnoses including depression, anxiety and PTSD, 
immunizations, results of selected laboratory tests, weight, and blood pressure.

5.4 One Year Postpartum and Annual Evaluations

After the entry visit for women who were nulliparous or not pregnant at enrollment, chart 
abstraction and the online survey will be completed annually. For all women who enrolled during 
pregnancy or at delivery, chart abstraction and the online survey will be completed at 1 year 
postpartum and then annually. For women who enrolled during pregnancy or who experience a 
pregnancy after completing their entry visit and wish to have the pregnancy followed in HOPE, and 
are co-enrolled in SMARTT,  the 1-year postpartum visit should be conducted in person, at which 
clinical assessments (i.e., weight, waist and hip circumference and blood pressure 
measurements) will be collected for HOPE.

The 1 year postpartum follow up or annual visit is estimated to take approximately 1 hour.

 The online survey may be completed remotely outside of the clinic or may be completed in the 
clinic at the option of the participant. Questions will include sociodemographic characteristics, 
health care utilization, access, attitudes and behavior; HIV care engagement, HIV medical 
history, ART adherence, stigma and disclosure, pregnancy circumstances, intentions, and desire, 
sexual behaviors and health, contraception use and satisfaction, reproductive health, sexual 
orientation and gender identity, breastfeeding, substance use, health related quality of life, 
social determinants of health, perceived stress, exposure to violence, history of physical and 
sexual assault, emotional abuse; and IPV, physical and mental health (depression using the 
PHQ-9 and anxiety symptoms using the GAD-7), health literacy, self-efficacy, diet, physical 
activity, and sleep quality.

 Chart abstraction will include anthropometrics, blood pressure, interval medical diagnoses, 
ART medications, non-ART medications, immunizations, CD4, viral load, pregnancy and 
pregnancy outcomes, results of STI testing, cervical and anal dysplasia, and mental health 
diagnoses including depression, anxiety, PTSD, and psychosis. Medical chart abstraction will be 
done per the schedule of evaluation (Appendix I), allowing for repeated follow up 
measurements of HIV disease markers (viral load, CD4 cell count); HIV, primary care, OB, 
gynecologic, mental health care engagement; co-infections, co-morbidities, and diagnoses of 
NCDs, and results of selected laboratory tests obtained in the period since the baseline or most 
recent assessment.
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5.5 Pregnancy at Follow-Up

Participants who become pregnant during follow-up in HOPE will be encouraged to switch to the 
visit schedule and schedule of evaluations for women who are pregnant or recently delivered at 
follow-up. The assessments required at each visit are the same as those expected for a participant 
that enrolled during pregnancy or delivery, with the exception of the following: 

 No assessment of Reproductive History, Personal and Family Medical History, and Health 
Literacy, PTSD, height, 

 No social history interview, and 

 No online survey at the pregnancy visit. 

Note: If the participant agrees to switch schedules, they have the discretion to schedule 
their first visit on the new schedule during pregnancy or at delivery. 

If a pregnancy at follow-up ends in a non-live birth (i.e., spontaneous abortion, induced 
abortion, or fetal demise), the guidelines described in Section 8.1.1 will apply. 

In addition, for participants who switch to this schedule, all chart abstraction should 
start  from the participant’s last visit. 

5.6 Additional Surveys

From time to time, technological developments, events impacting public health, or world events 
may be associated with the changes in the health and wellbeing of WLHIV. As such events occur, 
surveys may be developed and submitted at that time to the HLC IRB as a project modification. 
Once approved by the HLC IRB, they would be administered to HOPE participants. These surveys 
may be administered as online surveys or interviews. 

5.7 Feasibility and Acceptability Survey of Wearable Devices

To support and prepare for future data collection using wearable devices, a brief online survey will 
be administered at baseline assessing women’s perceptions of feasibility and acceptability of data 
collection via a wearable actigraphy device. The survey will assess access to smart phones, 
accompanying data plans, and women’s comfort level in sharing data collected on wearable devices, 
including data on sleep, heart rate, and physical activity. It is anticipated that the collection of such 
information and data will better assist HOPE in refining the conduct of such data collection in the 
future, providing insight into its practicality, and determining women’s level of enthusiasm (or lack 
thereof) in the approach to data collection. Although our premise is that studies predicated on the 
use of mobile devices to collect data centered on general health and well-being will be of interest to 
participants, the questionnaire will be a first step of a broader effort to determine acceptability and 
feasibility of this data collection strategy. 
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6. Data Collection and Site Monitoring

6.1 Data Collection

Participants must not be identified by name on any case report forms (CRFs), online surveys, 
laboratory specimens, clinical evaluation results, or laboratory results that are part of their 
research record. Participants are to be identified only by the PID and SID/PIN numbers assigned by 
HOPE. Study research records with PID and SID/PIN numbers must be stored separately from 
source documents that include personal identifiers. Source documents must be securely stored at 
HOPE Study sites with access restricted to designated study staff. The HOPE Study sites will not 
share source documents containing personal identifiers with individuals or entities outside the 
HOPE Study or with Frontier Sciences or HOPE Study staff who are not employed by the study site, 
except for persons or entities noted in Section 6.3. 

6.1.1 Case Report Forms
For medical record abstraction and other non-web-based data collection, CRFs will be made 
available on the HOPE DMC web portal. Whenever possible, sites are encouraged to complete CRFs 
electronically, including those that are used as source documents, through direct data entry 
(DDE) into the PHACS/HOPE central database. CRFs approved for use as source documents must be 
signed and dated by the clinical site staff member recording the data on the day of completion. CRFs 
not used as source documents must have corresponding source documentation on file at the clinical 
site to substantiate all submitted data. Please refer to the MOP for a full listing of CRFs and details.

6.1.2 Online Surveys
Online surveys will be administered using a secure cloud-based commercial software tool managed 
by FSF. The online surveys can be completed on any device on which the internet can be accessed, 
including a smartphone. Skip patterns will be programmed into the survey, and questions can be 
skipped by participants if they choose. Questions may be accompanied by sound. Most of the 
questions are incorporated into one overall survey, while other questions may be administered 
separately as short, stand-alone surveys. Participants will receive a link to the longer, overall 
survey and—if applicable—separate links for the stand-alone surveys. The participant can choose 
to complete both the overall and stand-alone surveys at the same time, or they can complete the 
stand-alone surveys later. If they will be completed later, participants will receive the links for the 
stand-alone surveys either from the clinical site or from Frontier Science (if they gave their 
permission for Frontier Science to receive their contact information from the site).

The online survey data collected using the online survey commercial software tool will be 
transferred using Hyper Text Transfer Protocol Secure (HTTPS) connections that adhere to the 
Food and Drug Administration (FDA) guidelines for secure electronic data capture. The collected 
data will be stored on a secure cloud server and transferred to the HOPE central database at FSF. 
Access to the server will be highly restrictive and limited to a small number of technical and project 
staff. 
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6.2 Data Quality Assurance

Investigators receiving Federal funding must adhere to the Code of Federal Regulations (CFR) to 
protect research participants and produce reliable study information. Sites participating in the 
HOPE Study, sponsored by the NICHD, will be required to have an internal quality assurance 
(QA) plan that will be employed to identify problems and correct errors in research study records. 
Sites are responsible for following HOPE data QA procedures.

6.3 Clinical Site Monitoring and Record Availability

Clinical site monitoring for protocol and regulatory compliance will be conducted by Westat at each 
participating HOPE site either in person or via remote monitoring.

The site investigator will make study documents (e.g., consent forms, CRFs, and other study 
data) and pertinent hospital or clinic records readily available for inspection by the local IRB, the 
National Institutes of Health (NIH), the Office for Human Research Protection (OHRP), and the site 
monitors acting on behalf of the NICHD. Site monitors will verify that the informed consent process 
was provided, the data collected matches source documents, and regulatory compliance is 
maintained.

Note: Participating sites are responsible for specifying these individuals and the 
HOPE investigators as recipients of private health information in the individual’s 
authorization required under the Health Insurance Portability and Accountability Act 
of 1996 (HIPAA) Privacy Rule.
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7. Study Management

7.1 Data Management

This study will follow PHACS standards and recommended guidelines for data management and 
where necessary, specific HOPE guidelines will also be developed. The HOPE DMC (also the PHACS 
DMC) will provide clinical site staff with instructions concerning the collection and recording of 
study data, including the use of the Laboratory Data Management System (LDMS) and how to access 
and use the online surveys. The clinical data will be entered into an electronic case report form 
(eCRF) using an electronic data capture system (EDC). Each site is responsible for entering data in a 
timely fashion according to the standards set in the HOPE MOP. The EDC system has built-in basic 
error checking capability so that minor errors can be resolved at the site. The data entered will then 
be exported to the PHACS/HOPE central database where additional checking and processing will 
take place. Data will be checked for completeness, accuracy, and consistency. Data errors found 
during the automatic processing and loading of the data will be communicated to sites via daily 
update reports. Additional data checks will be performed by the study data manager and 
communicated via an interactive query mechanism integrated within the EDC system.

The LDMS, also used to manage specimens in the PHACS network, will be used to label, manage, and 
track specimens collected in the HOPE Study. The LDMS has built-in basic error checking capability 
so that minor errors can be resolved at the lab before data is transmitted to the PHACS/HOPE 
central database.

It is the responsibility of the DMC to ensure the completeness, quality, and integrity of clinical and 
laboratory data collected for the HOPE Study. This role extends from protocol development to 
generation of the final study database.

7.1.1 Rolling Implementation and New Protocol Versions
The introduction of a new protocol version may result in a period of delay between HLC IRB 
approval and functional roll-out of the new protocol version to sites in order to allow time for 
operational changes to be made. In addition, data collection instruments may need to be modified 
because of the approved new protocol and may not be available immediately upon receipt of HLC 
IRB approval. The Protocol Team will ensure that all infrastructure-based operational components 
required for initiating implementation of the new protocol version (including the enrollment 
system’s eligibility checklist and the new data collection instruments) have been aligned with the 
updated protocol version and are completed. Sites should not enroll or follow participants under 
the new protocol version prior to the effective implementation date. As this study will be 
implemented across multiple clinical sites, implementation of the study will occur on a rolling basis 
as each site becomes ready.

7.2 Protocol Query Management

For the integrity of the study and the welfare of the participants, it is important for the clinical site 
staff to have immediate access to the research team. Queries for this study protocol should be sent 
to the HOPE Protocol Team using the Protocol Query and Notification System (QNS) accessible via 
the HOPE website (https://phacsstudy.org). The Protocol Co-Chairs or designee will respond to 

https://phacsstudy.org/
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queries within 2 business days after receipt. Queries are automatically archived by the PHACS 
webmaster. Queries deemed relevant to all sites will be posted as frequently asked questions 
(FAQs) on the PHACS website, where they will be available to all sites for future reference. The 
categories of queries and the appropriate team member for responding are as follows:

 Protocol violations or adverse events, related to the protocol (see Section 9.0) should be 
reported to the HOPE Protocol Team via the QNS and to the sIRB as stipulated in their guidance.

 Study management issues requiring clarification should be reported via the QNS and managed 
by the Protocol Specialist with the help of the Protocol Co-Chairs and/or the DMC, if necessary. 

 Participant management issues that fall outside the protocol parameters should be reported via 
the QNS and managed by the Protocol Co-Chairs or designee.

7.3 Temporary Specimen Storage/Repository Storage

Specimens will be collected for future testing as outlined in Section 5.0 (Clinical and Lab 
Evaluations) and Appendix I (Schedule of Evaluations). All specimens collected will be processed, 
stored, and batch shipped to the PHACS/HOPE repository. 

Specimens collected for non-specified future testing will be placed in long-term storage at the 
PHACS/HOPE repository. Permission to collect/store specimens long-term for unspecified future 
use in the PHACS/HOPE repository will be obtained as part of the HOPE Study informed consent 
process. Participants may take part in this study without agreeing to the long-term storage of their 
specimens in the PHACS/HOPE repository.
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8. Participant Management

8.1 Data Collection and Study Visits

Data collection will be conducted according to the Schedule of Evaluations in Appendix I. Study visit 
windows for women who are pregnant or have recently delivered (up to 3 days post-delivery) will 
vary from the visit schedule of non-pregnant women. Completion of online surveys and medical 
record abstractions should be conducted as close to the target data collection time point as 
possible. 

According to Human Subjects Protection guidelines, a participant may voluntarily decline any 
specific protocol assessment or specimen collection during a study visit, and any such missed 
assessments will not be considered a protocol deviation. We will operate under this practice and, 
thus, voluntary participant refusal of any research activities does not require HLC IRB notification. 
The site should document the participant’s decline of a specific protocol assessment or specimen 
collection in the participant’s study record, as needed, and on the appropriate CRF.

Each scheduled study visit has a variety of assessments to be conducted and completed within a 3-
month window before or after the participant’s target visit date. If the participant is unable to have 
a visit conducted within the visit window, or unable to complete all visit assessments within their 
specific required timeframe according to the type of assessment, the clinical site should consult the 
guidelines within the HOPE MOP. Every effort should be made by the site staff to follow the IRB-
approved protocol and HOPE MOP. 

The HOPE study is a longitudinal study with a schedule of evaluations associated with appropriate 
windows for study visits and completion of online surveys by participants. From time to time a 
HOPE study participant may not be able to complete a visit, or a specific assessment (e.g., a 
specimen collection or a required online survey) within the window specified by the schedule of 
evaluations. If this is the case, a site must seek approval from the HOPE Protocol Co-Chairs to 
conduct the visit or conduct the assessment later than the designated window, as long as the 
extension of the window does not impact data/specimen fidelity.

8.1.1 Enrollment in Pregnancy or at Delivery
Women who enroll during pregnancy or up to 3 days post-delivery will have the following data 
collection windows per study visit. The entry visit for these women may be conducted any time 
during pregnancy and up to 2 weeks post-delivery:

 Pregnancy visit: During pregnancy and 1 day prior to delivery.

 Delivery visit: The optimal timing of this visit will be as close to the delivery date as feasible. 
The visit window for completion of the delivery visit is within 2 weeks starting from the date of 
delivery.

 6-Weeks Postpartum Visit: The optimal timing of this visit will be 6 weeks after the date of 
delivery. The visit window for completion of the 6-week postpartum visit is 4-12 weeks after 
pregnancy end.
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 1-Year Postpartum Visit: The target date for the annual follow-up data collection time point will 
be the anniversary of the delivery data collection date. The visit window will be the anniversary 
of the delivery date +/- 3 months. The visit should occur at least 6 months after the previous 
data collection time point. 

 Annual Visits: The window for completion of the annual follow-up online survey and chart 
abstraction after the 1-year postpartum visit begins 3 months prior to and closes 3 months after 
the anniversary date (in-person entry visit date) of the target data collection time point.

Note: If women enrolling during pregnancy experience a pregnancy loss (induced or 
spontaneous), follow-up will be based on whether the pregnancy loss occurred at < 24 
weeks of gestation or ≥ 24 weeks of gestation.

 For pregnancy loss occurring at < 24 weeks gestation there will be no “delivery” visit, no 6-
week postpartum visit, and the follow-up annual visit will occur on the 1-year anniversary of 
enrollment into the study using the Schedule of Evaluations (SOE) for non-pregnant women. 

 For non-live births ≥ 24 weeks gestation, there will be no “delivery” visit. However, 6 weeks 
after the end of the pregnancy, a follow-up visit will be conducted with collection of the 6-week 
postpartum data specified in the SOE. Follow-up annual visits will occur on the 1-year 
anniversary of enrollment into the study using the SOE for non-pregnant women. Special 
circumstances (such as co-twin demise) may be considered for different visit schedules on an 
individual basis. 

8.1.2 Enrollment of Non-Pregnant Nulliparous Women and Parous Women 
Not Currently Pregnant or Within 12 Months After Delivery

WLHIV who are not pregnant, defined as those who are either in the nulliparous group (and not 
currently pregnant) or who are more than 3 days post-delivery, will have the following data 
collection windows per study visit:

 Entry Visit: The first data collection visit. The window for completion of the entry visit and 
chart abstraction is 3 months from when the participant was enrolled (entered into the SES). 
See MOP for details. 

 Annual Visits: The window for the completion of the annual follow-up online survey and chart 
abstraction begins 3 months prior to and closes 3 months after the anniversary date (in-person 
entry visit date) of the target data collection time point. 

8.1.3 New Pregnancy at Follow Up
Participants who become pregnant during follow-up in HOPE will be encouraged to switch to the 
visit schedule and schedule of evaluations for women who are pregnant or recently delivered at 
follow-up. Depending on the SOE the participant agrees to switch to, follow the applicable 
guidelines noted in Section 8.1.1 above. 
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8.2 Enrollment and Participation of Individuals who are Cognitively 
Impaired

Potential participants who are cognitively impaired and meet study eligibility criteria will not be 
excluded from enrollment. Enrollment of participants who are cognitively impaired is justified 
given that the cause of the cognitive impairment may be related to the exposures being studied and 
not enrolling these individuals may introduce bias into the study. HOPE is an observational study; 
therefore, any potential risks or negative impacts on the well-being of these individuals are 
minimal. Given these conditions, enrollment of participants with cognitive impairment is in line 
with HHS regulations.

Clinical sites will screen potential participants to evaluate for cognitive impairment prior to 
enrollment in HOPE. In many cases, the clinical sites will have extensive experience with and 
knowledge of the skills and capabilities of the participant through their previous participation in 
other studies. All clinical sites have psychologists on staff who can conduct further cognitive 
assessments when appropriate. If a potential participant’s ability to consent is in question, trained 
site staff will assess, and in agreement with the site PI, decide whether the potential participant can 
consent or needs a legally authorized representative (LAR) to sign the consent. For individuals 
requiring a LAR, consent from the LAR is required, and participant assent or consent, as applicable 
will be obtained. Clinical sites will consult with the HLC IRB for guidance when needed.

The online surveys do not need to be completed by the participant if the clinical site PI determines 
that the participant is incapable of completing the surveys. Clinic staff has the option of 
administering the online surveys to participants with cognitive impairment by either telephone 
interview or in person at the clinic if determined to be appropriate, although in these instances, 
participants will not be asked to complete the reproductive health, sexual activity, or substance use 
modules in the presence of their LAR.

Participants with cognitive impairment will be taken off-study if it is determined that they are 
unduly distressed because of protocol activities. In the case of distress resulting from completion of 
online assessments, clinical site staff will be available to consult by telephone. Site staff may also 
bring participants with cognitive impairment to the clinic to complete the online surveys and 
monitor for signs of distress if determined to be appropriate.

8.3 Enrollment of Participants Under the Age of Majority

The age of legal adulthood is termed the age of majority and is defined by each state. Most HOPE 
clinical sites define the age of majority for research purposes as 18 years of age. Puerto Rico defines 
the age of majority as 21 years of age. For those participants who are between 18-21 years of age 
and are eligible to enroll in HOPE at the clinical site in Puerto Rico, LAR consent and participant 
assent will be obtained. When those participants have their first study visit following their 21st 
birthday, they will be asked to sign a new consent form to continue participation. 

8.4 Participant Retention

Multiple methods will be employed to retain participants in HOPE. Remote participation during 
enrollment and follow-up visits will be made available to promote participant engagement and 
retention during the COVID-19 pandemic and any other events that might preclude in-person 
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involvement. Remote consenting will be available, as the HOPE Study will offer electronic 
consenting as an option for any woman considering enrollment in HOPE. 

All non-pregnancy follow-up visits for HOPE will occur as remote visits, unless the participant 
requests an in-person visit and staff are available to accommodate the request. Annual follow-up 
visits will consist of medical chart data abstraction along with an online survey that may be 
completed at home or in the clinic dependent on participant preferences. The online survey, 
available in English and Spanish, will have an audio component to support the engagement of 
women with limited literacy. PHACS has been very successful employing this approach for its 
SMARTT and AMP cohorts and anticipates similar success in HOPE. 

For women enrolled during pregnancy, in-person visits will be conducted at delivery and at 
6 weeks postpartum. Pregnant women enrolled in the study will have routine contact from the 
study site around delivery and to remind them about their 6-week postpartum visit.

Capitalizing on existing patient-provider relationships, sites will work with clinics and clinical 
providers throughout the course of this study to support participants with continued HOPE Study 
retention. Study staff will maintain contact with HOPE participants via telephone, text messaging, 
postal service, and/or email about every 6 months to ensure retention.

A HOPE Community Advisory Board will be established to ensure representation of participants’ 
priorities in HOPE and to drive the creation of health education materials related to women’s health 
and HIV. Tangible opportunities to promote participant retention will be sought from the HOPE 
Community Advisory Board. Two HOPE participants will also be selected to serve on the PHACS 
Community Task Force, which is part of the PHACS Health Education and Community Core. These 
Task Force Members will work to ensure representation of participants’ priorities, and in 
collaboration with the HOPE Protocol Team and other members of the PHACS Community Task 
Force, will conduct reviews of and prioritize selected research proposals, advise and assist with 
development of resources for recruitment and retention, and support the dissemination of study 
findings. 

8.5 Discontinuing Study Participation

The reason for prematurely discontinuing from the study will be monitored by the Protocol Team. 
Participants will be discontinued from study participation for any of the following reasons, which 
include but are not limited to:

 The participant withdraws permission;

 The participant fails to comply with the study requirements; 

 The site investigator determines that further participation would be detrimental to the 
participant’s health or well-being;

 The study is stopped by a governmental agency, including the HHS or NICHD; 

 The HLC IRB decides to withdraw approval for the study due to participant safety concerns; or

 The clinical site is terminated for significant participant safety concerns, study integrity, or poor 
performance issues.
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8.6 Participant Compensation

Participants will receive compensation for their participation in the study. Study participants will 
receive reimbursements for each study visit, with the standard amount of remuneration approved 
by the HLC IRB and any site IRB-required additional compensation included in an informed consent 
addendum.

9. Adverse Event Reporting

This study is not a therapeutic study, and no medications are being prescribed as part of this study. 
Participants enrolled in this study may develop common conditions requiring treatment during the 
study period. Study personnel will assist the participants in receiving care as appropriate to their 
roles at their sites. The participants may also experience adverse events associated with HIV 
infection, ART exposure, pregnancy, or therapies. Site investigators are encouraged to use the FDA’s 
MedWatch system to report any events possibly associated with medications clinically prescribed 
for the participant.

10. Study Impact and Safety Monitoring

Reporting of participant or staff-associated negative study impact events to the HOPE Protocol 
Team will result in the examination of study procedures, as necessary, to address concerns about 
participant management, enrollment, recruitment, adequacy of staff training, and/or to modify 
study procedures.

10.1 Reporting Requirements

Any event that is deemed to have negatively impacted a participant to a moderate or major extent 
and is related to the study activity must be reported to the PHACS/HOPE Regulatory and 
Compliance Manager by the study site through QNS. Reportable events could involve study 
participants and/or staff members. Examples of moderate and major impact events for study 
participants that could be related to the study activity include:

 Significant visible distress or injury resulting from the research encounter. 

 Breach of confidentiality.

The PHACS/HOPE Regulatory and Compliance Manager will be responsible for reporting such 
events to the HLC IRB. The PHACS/HOPE Regulatory and Compliance Manager will also work with 
the sites to ensure that the site’s local IRB is notified of the event. 

Note: The distinguishing feature of moderate and major impact events is the need for 
enlisting additional support outside the research staff and the research encounter. The 
online survey will include information on how and where they can obtain assistance 
should they have feelings of anxiety, depression, etc. after completing the survey.
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11. Statistical/Analytic Considerations

11.1 Study Design

This longitudinal cohort study will enroll WLHIV as described in Section 3.1. Women will be 
followed with data collected at least annually until the end of the study or up to participant self-
initiated withdrawal. The entry point of a participant could be at one of four different stages of 
reproductive life: nulliparous, pregnant, postpartum (defined as 12 months after the birth of a child), 
and after the birth of a child but beyond the postpartum period. Women enrolling in the study who 
are not pregnant but who subsequently experience pregnancy while participating in the study will 
modify their timing of evaluation from annually to a visit during pregnancy, at delivery, 6 weeks 
after delivery, and 1 year after delivery, with annual visits thereafter, as detailed in Section 8.1.

11.2 Statistical Analysis Plan

11.2.1 Prevalence and Cross-sectional Comparison of Prevalence Between 
Different Exposure Groups (Binary Outcome)

The HOPE Study has been designed to evaluate the health of WLHIV over the reproductive lifecycle, 
with many outcomes of interest that are binary, such as preterm birth, diagnoses of hypertension or 
depressive disorder, linkage to HIV care, un-suppressed viral load at delivery, poor retention in HIV 
care, or substance use. To estimate the prevalence of a binary condition, the proportion of women 
with such conditions among women in the analysis population for each respective aim will be 
calculated with a 95 percent confidence interval (CI). The prevalence or the risk of such binary 
outcomes between different exposure groups will be compared. For example, we will compare the 
prevalence of depression during the postpartum period versus other periods of the reproductive 
lifecycle, or the prevalence of HIV viremia at delivery between women with and without marijuana 
use using chi-square tests. The exposure of interest may have a continuous measurement, for 
example, we may assess the association between individual experience of racism during pregnancy, 
measured using the Everyday Discrimination Scale (EDS), and adverse birth outcomes. We will 
identify potential confounders of an exposure with the risk of each binary condition and evaluate 
the association using risk ratios estimated by log-binomial regression models, with and without 
adjustment for confounders. We will not adjust for variables that could be on the causal pathway.

To evaluate the collective predictive ability of multiple risk factors, for example, how engagement in 
care combined with HIV disease control, psychosocial markers of well-being and age of the 
youngest child can predict the discordance between fertility desire and contraception use, the 
overall c statistic (area under the Receiver Operating Characteristic curve) of the full multivariable 
logistic regression model will be derived.

When prevalence of an outcome of interest is low, we can approximate the binomial distribution by 
Poisson distribution and estimate the Risk Ratio by Poisson regression with robust standard error 
estimates.
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11.2.2 Cross-Sectional Comparison of Continuous Outcome
For continuous outcomes, such as body mass index (BMI) or blood pressure, we will first 
summarize by descriptive statistics such as mean and standard deviation, or median and quartiles if 
the distribution of the outcome is skewed. To study the association between an exposure and the 
outcome of interest, we will use general linear regression with and without adjustment for 
potential confounders. For outcomes with skewed distributions, log or other appropriate 
transformation will be performed to obtain normality before the regression analysis. 

11.2.3 Incidence Rate from the Follow-Up Person-Years and Association with 
Exposures

Given the longitudinal nature of the HOPE Study, there is the opportunity to evaluate the incidence 
rate of conditions of interest. For example, the incidence rate of depressive disorder or incidence 
rate of hypertension, will be estimated for participants who are free of depressive disorder or 
hypertension at study entry, using the Poisson distribution with a person-time offset, with 
reporting of 95 percent CIs. We will estimate the association between an exposure and the 
incidence using a Poisson regression model. For example, the association between HIV-related 
stigma and the incidence of depressive disorder, or average sleep duration and hypertension 
incidence. The absolute rate of any exposure value can also be derived by introducing an intercept 
term in the log-linear model of the incidence rate.

Participant withdrawal from follow-up may be related to their exposure of interest and result in 
selection bias from administrative censoring. For potential time-dependent confounding or 
administrative censoring, inverse probability weighting will be utilized to account for this bias and 
included in each Poisson model.272 

11.2.4 Longitudinal Analyses for Binary Outcomes Over Time
There will be many binary outcomes collected repeatedly during follow up, such as fertility desires, 
HIV viral suppression, psychiatric diagnosis, and substance use. To estimate the prevalence over 
time and analyze the association with exposures of interest, we will apply log-binomial models 
using generalized estimation equations (GEE) with a log link function and a binomial distribution, 
considering the association among the repeated measures within each participant, with and 
without adjustment for confounders or covariates. Both time-varying covariates within a 
participant (such as different periods of reproductive life) and characteristics between participants 
(such as mode of HIV acquisition) can be incorporated in these models. We will explore the 
numerical feasibility of adjusting for the clustering of clinical sites. We will use the robust empirical 
variance estimator to avoid misspecification of the distribution. The same GEE modeling technique 
can also be applied to cross-sectional studies where some participants have repeated measures, 
such as repeated pregnancy, to account for the association among these measures.

For some specific aims, we will be evaluating the change of a binary outcome over time, for 
example, GWG. In this case, the change over time will first be categorized, such as adequate vs. 
excessive weight gain, with use of the methods for cross-sectional analyses, such as log-binomial or 
log-multinomial regression analyses as appropriate.
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11.2.5 Longitudinal Analyses on Trajectory of Continuous Outcome Over Time
When the interest is to study the trend of a continuous outcome over time, such as weight or log10 
RNA, we will first describe the trajectory using locally estimated scatterplot smoothing 
(LOESS) plots by exposure or risk factor groups. We will then use GEE models with a linear link 
function to fit linear or piecewise linear regression models to the continuous outcomes over time, 
and compare trajectories between exposure groups, such as different categories of average sleep 
duration. The models can also adjust for other risk factors or potential confounders, including both 
time-varying covariates within a participant and characteristics between participants. Appropriate 
transformation will be performed to approximate normality before the regression analysis. The 
robust empirical variance estimator will be used to avoid misspecification of the distribution. The 
GEE modeling technique, with an identity link function, can also be applied to cross-sectional 
studies of continuous outcomes where some participants have repeated measures to account for 
the association among these measures.

If the pattern of trajectories and its relation to risk factors are of interest, for example, the 
trajectory of weight for different average length of sleep duration, finite mixture modeling 
techniques such as group-based trajectory modelling273 or growth mixture modeling274 will be 
applied to identify distinct patterns among all participants. The optimal number and shapes of the 
distinct patterns will be chosen based on model fit statistics such as Bayesian information criterion. 
The risk factors across identified trajectory groups can then be compared.

11.2.6 Longitudinal Analyses for Time-to-Event Outcomes
In the HOPE Study, we will be assessing associations between exposure and the time to the 
occurrence of an outcome of interest. The exposure may change over time. For example, we will 
evaluate substance use and time to viral rebound after achievement of viral suppression, or 
between psychiatric care and time to remission of postpartum depression. Due to interval 
censoring, the exact time of event will be unknown, and we will have grouped survival data for each 
covariate pattern. Under this circumstance, Poisson regression provides a good approximation to 
Cox regression,275 especially when the event is relatively rare. Poisson regression models can also 
accommodate time-dependent exposures.276

11.3 Sample Size and Power Estimates

The HOPE Study will enroll up to 1,630 WLHIV at various stages of their reproductive life course. 
Some HOPE Study aims and hypotheses will apply to all women participating in the HOPE Study, 
while others will be specific to a participant’s reproductive lifecycle stage. 

Possible study populations within HOPE include the following:

1. Nulliparous and non-pregnant Women: 370. 

2. Pregnant Women: 430 enrolled in pregnancy or at delivery. 

3. Postpartum Women (within 12 months after delivery): 260 at enrollment plus 430 women 
enrolled in pregnancy and reaching one year postpartum for a total of more than 600 women. 
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4. Not-pregnant Parous Women beyond the 12 months postpartum period: 570 at 
enrollment plus women enrolled during pregnancy or postpartum and followed beyond 12 
months after delivery, for a total of at least 800 up to 1,200.

5. All women: 1,630.

Therefore, the following power calculations were generated for a conservative range of sample 
sizes, that is, 300, 400, 800, 1200 and 1600, which will apply to different study aims. All power 
analyses were done in PASS 15.0.4.280

11.3.1 Cross-Sectional Comparisons Between Exposure Groups
For binary outcomes, Table 11.1 shows the minimum Risk Ratio (RR) we will be able to detect 
between two exposure groups at 80 percent power with a 0.05 significance level. For this type of 
comparison, the detectable RRs depend on the underlying prevalence in the reference exposure 
group and the sample size distribution between the two exposure groups. For simplicity, we 
assume that the prevalence is lower in the reference group. For example, to test whether viral 
suppression or depression is associated with discordance between fertility desire and 
contraception use among non-pregnant women, we use a sample size of 1,200 and the prevalence 
of discordance of 20-40 percent.26 About 50 percent of women in the SMARTT Dynamic cohort had 
viral suppression at the first measure during pregnancy, which we use as the approximation of non-
pregnant women and gives 50/50 percent sample size between the exposed (not viral 
suppressed) and unexposed groups (viral suppressed), the minimum detectable RR falls between 
1.20 and 1.34. About 20 percent of SMARTT women had a diagnosis of depressive disorder,156 
which gives 20/80 percent sample size between exposed and unexposed groups, and thus the 
minimum detectable RR falls between 1.25 and 1.45.

Many exposure variables of interest are continuous rather than binary. For example, the score of 
the EDS, Internalized HIV Stigma Scale, or the Medical Outcomes Study Social Support Scale. The 
minimal detectable RR corresponding to a one standard deviation increase above the mean score will 
be smaller than what is presented in Table 11-1. That is, we will have better power to detect smaller 
differences with continuous exposure measures. For example, to test whether more experience of 
discrimination are associated with higher risk of hypertensive disorder during pregnancy, using a 
conservative estimate of sample size of 400, and 10 percent have new onset hypertension277 at the 
mean EDS score, the minimum detectable RR will be smaller than 1.99 between those with an EDS 
score that is 1 standard deviation (SD) higher than the mean and those with a EDS at mean value. 
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Table 11-1. Minimum detectable RRs between two exposure groups at 80% power and a 0.05 
maximal false positive rate for various prevalence in the reference exposure group 
(Group 2) with a range of sample sizes.

Percent sample size Minimum detectable RR for given total sample sizePrevalence in 
Group 2 Group 1 Group 2 N = 1,600 N = 1,200 N = 800 N = 400 N = 300

10% 90% 2.50 2.82 3.40 4.85 5.67
20% 80% 2.00 2.20 2.56 3.47 4.00
30% 70% 1.82 1.98 2.26 2.96 3.37
40% 60% 1.74 1.87 2.11 2.71 3.05

5%

50% 50% 1.70 1.83 2.05 2.59 2.89
10% 90% 1.90 2.07 2.37 3.10 3.49
20% 80% 1.62 1.74 1.94 2.42 2.69
30% 70% 1.52 1.62 1.78 2.17 2.39
40% 60% 1.48 1.56 1.70 2.05 2.24

10%

50% 50% 1.46 1.54 1.67 1.99 2.17
10% 90% 1.53 1.62 1.78 2.14 2.32
20% 80% 1.38 1.45 1.56 1.82 1.95
30% 70% 1.33 1.38 1.48 1.69 1.81
40% 60% 1.30 1.35 1.44 1.63 1.74

20%

50% 50% 1.29 1.34 1.42 1.61 1.71
10% 90% 1.29 1.34 1.41 1.57 1.64
20% 80% 1.22 1.25 1.31 1.43 1.50
30% 70% 1.19 1.22 1.27 1.38 1.44
40% 60% 1.18 1.21 1.25 1.35 1.41

40%

50% 50% 1.17 1.20 1.25 1.35 1.40

For continuous outcomes, the effect size is expressed as a difference in means between the 
exposure groups relative to a common SD. Table 11-2 summarizes the minimum detectable 
differences between two exposure groups based on a 2-sample t-test at 80 percent power and 5 
percent maximum false positive rate.

Table 11-2. Detectable differences in means (relative to SD) between exposure groups at 80% 
power and a 0.05 maximal false positive rate for a range of total sample sizes with 
various sample size distribution between two exposure groups.

Percent sample size Minimum detectable difference in means (relative to SD)
Group 1 Group 2 N = 1,600 N = 1,200 N = 800 N = 400 N = 300

10% 90% 0.23 0.27 0.33 0.47 0.54
20% 80% 0.18 0.20 0.25 0.35 0.41
30% 70% 0.15 0.18 0.22 0.31 0.35
40% 60% 0.14 0.17 0.20 0.29 0.33
50% 50% 0.14 0.16 0.20 0.28 0.33

Once we adjust for potential confounders, we will typically lose some power, resulting in a small 
increase in the minimum detectable differences.
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11.3.2 Longitudinal Comparison Between Exposure Groups Using GEE
In evaluating both continuous outcomes and binary outcomes, greater power will be attained in 
longitudinal analyses of repeated measures over time. The detectable effect size will also depend on 
the number of repeated measures and the correlation among the repeated measures. For example, 
we plan to test the association between viral suppression after delivery and trust in the health care 
system over the follow up period using GEE. Most women will have 2 to 5 measures of viral load for 
assessment of viral suppression. Assuming the correlation among viral suppression of the same 
women is 0.4, and 30 percent of these women reporting low or no trust of the health care system, 
while among the 70 percent who report high trust in the health care system, 10 percent do not have 
suppressed viral load at delivery, Table 11-3 shows the minimum detectable RR for detectable viral 
load is about 1.79 to 1.93, between women reporting low/no trust versus women reporting higher 
trust in the health care system.

Table 11-3. Minimum detectable RRs between two exposure groups at 80% power and a 0.05 
maximal false positive rate for a range of total sample sizes with various sample size 
distribution between two exposure groups, prevalence in the reference exposure group 
(Group 2), number of repeated measures and correlation among repeated measures.

Percent 
sample size

Minimum detectable RR 
for given total sample sizePrevalence in 

Group 2 Group 1 Group 2

Number of 
repeated 
measure

Correlation 
among 

repeated 
measure N = 1,600 N = 

1,200 N = 800 N = 400 N = 300

0.2 2.08 2.30 2.72 3.78 4.40
2

0.4 2.20 2.44 2.90 4.10 4.48
0.2 1.78 1.94 2.22 2.94 3.36

10% 90%
5

0.4 1.98 2.18 2.56 3.50 4.08
0.2 1.60 1.70 1.90 2.36 2.60

2
0.4 1.66 1.78 1.98 2.48 2.72
0.2 1.46 1.52 1.66 2.00 2.18

5%

30% 70%
5

0.4 1.56 1.66 1.82 2.24 2.48
0.2 1.66 1.79 2.01 2.57 2.89

2
0.4 1.73 1.87 2.11 2.73 3.09
0.2 1.49 1.58 1.74 2.13 2.36

10% 90%
5

0.4 1.61 1.72 1.93 2.43 2.72
0.2 1.39 1.46 1.58 1.85 2.01

2
0.4 1.43 1.50 1.63 1.93 2.10
0.2 1.30 1.35 1.43 1.64 1.75

10%

30% 70%
5

0.4 1.36 1.43 1.53 1.79 1.93
0.2 1.41 1.48 1.60 1.88 2.04

2
0.4 1.44 1.52 1.65 1.96 2.13
0.2 1.31 1.36 1.45 1.66 1.78

10% 90%
5

0.4 1.38 1.44 1.55 1.81 1.96
0.2 1.25 1.29 1.36 1.53 1.62

2
0.4 1.27 1.32 1.40 1.57 1.67
0.2 1.19 1.23 1.28 1.40 1.47

20%

30% 70%
5

0.4 1.23 1.27 1.34 1.49 1.57
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Table 11-4. Minimum detectable differences in means (relative to SD) for repeated continuous 
outcomes between exposure groups at 80% power and a 0.05 maximal false positive 
rate, for a range of total sample sizes with various sample size distribution between 
two exposure groups, number of repeated measures and correlation among repeated 
measures.

Percent 
sample size

Minimum detectable difference in means 
(relative to SD)

Group 1 Group 2

Number of 
repeated 
measure

Correlation 
among 

repeated 
measure N=1,600 N=1,200 N = 800 N = 400 N = 300

0.2 0.18 0.21 0.26 0.36 0.42
2

0.4 0.20 0.23 0.28 0.39 0.45
0.2 0.14 0.16 0.20 0.28 0.32

10% 90%
5

0.4 0.17 0.19 0.24 0.34 0.39
0.2 0.12 0.14 0.17 0.24 0.27

2
0.4 0.13 0.15 0.18 0.26 0.30
0.2 0.09 0.11 0.13 0.18 0.21

30% 70%
5

0.4 0.11 0.13 0.16 0.22 0.25

11.3.3 Incidence Rate Using Poisson Models
Incidence rate is estimated among the subset without the condition of interest at the baseline, 
therefore the available sample size is smaller than the size of the cohort of interest. However, the 
longitudinal nature increases the power. For example, we will evaluate the association between self-
reported stressful events and the incidence of PTSD. A 2014 study of SMARTT mothers showed 68 
percent without PTSD,156 providing a subset of about 1,000 women. Assuming an annual incidence 
rate for PTSD of 5 percent, and 10-40 percent of women reporting adulthood stressful events, Table 
11.5 shows the minimum detectable RR is in the range of 1.7 – 2.2, assuming participants, on 
average, have 2 years of follow-up data. The power will be higher for longer follow-up time.

Table 11-5. Minimum detectable RRs between two exposure groups at 80% power and a 0.05 
maximal false positive rate for various incidence rate in the reference exposure group 
(Group 2) with a range of sample sizes and 2 years of follow up for all participants.

Percent sample size Minimum detectable RR for given total sample sizePrevalence in 
Group 2 Group 1 Group 2 N = 1600 N = 1200 N = 800 N = 400 N = 300

10% 90% 1.89 2.05 2.34 3.09 3.52
20% 80% 1.64 1.76 1.96 2.48 2.78
30% 70% 1.56 1.65 1.83 2.27 2.52
40% 60% 1.52 1.61 1.78 2.18 2.42

5%

50% 50% 1.51 1.60 1.76 2.17 2.41
10% 90% 1.60 1.70 1.89 2.34 2.61
20% 80% 1.44 1.51 1.64 1.96 2.15
30% 70% 1.38 1.44 1.56 1.83 1.99
40% 60% 1.35 1.41 1.52 1.78 1.92

10%

50% 50% 1.35 1.41 1.51 1.76 1.91
10% 90% 1.41 1.48 1.60 1.89 2.05
20% 80% 1.30 1.35 1.44 1.64 1.76
30% 70% 1.26 1.30 1.38 1.56 1.65
40% 60% 1.24 1.28 1.35 1.52 1.61

20%

50% 50% 1.24 1.28 1.35 1.51 1.60
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11.4 Missing, Unused and Spurious Data

Every effort will be made to ensure that the amount of missing data is kept to a minimum as 
missing data complicates the statistical analyses or results in biased parameter estimates. 

When data for covariates are missing, the extent and pattern of missing data will first be assessed. If 
data are missing for only a few cases, then data analyses will be conducted only on study 
participants with complete data. However, when such a strategy would result in loss of data from a 
substantial proportion of participants (such as greater than 10%), or if data are not deemed 
missing at random (MAR) (i.e., the outcomes for those with and without missing covariates are very 
different), then some form of imputation will be performed. Missing indicator categories can be 
used for categorical variables. Alternatively, we will explore probability-based imputation methods 
using participant characteristics and non-missing data.

Data analysis will be conducted using only data from study participants with the endpoint, 
excluding participants with missing primary endpoint data. We will describe the reasons for 
missing primary endpoints and compare patient characteristics between the group of participants 
with missing primary endpoint data and those with non-missing data. Assumptions needed to 
obtain valid statistical inferences in the presence of missing data will be thoroughly investigated. 
When appropriate, factors associated with the propensity of missingness will be identified and 
included in analyses using missing data methods, such as multiple imputation and inverse 
probability weighting, to correct for selection bias.278;279 

11.5 Monitoring

Routine data monitoring, which will be performed by the protocol HOPE team, will include the 
following: accrual, study status/progress, data and specimen timeliness and completeness.
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12. Human Subjects

This study will be conducted in compliance with the protocol, International Council for 
Harmonisation of Technical Requirements for Pharmaceuticals for Human Use (ICH, E6, R2) Good 
Clinical Practice (GCP) guidelines, and 45 CFR § 46. It is the judgment of the HLC IRB that this 
protocol belongs under 45 CFR § 46 Subpart D: Research involving greater than minimal risk but 
presenting the prospect of direct benefit to the individual subjects.

12.1 Participant Confidentiality

All participants co-enrolled in a PHACS study will use the same PHACS PID number assigned for 
their first PHACS study. A unique SID number will be assigned by the SES when the participant is 
successfully enrolled into the study and would similarly be assigned to a newborn of any women 
co-enrolled in HOPE and SMARTT, should she consent to allow for infant specimen collection or use 
of her child’s health data to assess how child health outcomes are associated with the health of 
women. The PID and SID numbers will be used for identification purposes on all laboratory 
specimens, evaluation forms, online assessments, and reports retained in the research records and 
generated by the PHACS database. A list linking the participant names with the PID and SID 
numbers will be securely stored at the clinical site under double locks, separate from all other 
research records. All research records will be stored in a secured area in locked files. Neither 
Frontier Science nor HOPE staff at Harvard T.H. Chan School of Public Health will be permitted 
access to the list linking participant names with the PID and SID numbers.

All study staff members at the clinical sites are required to sign non-disclosure forms agreeing to 
hold research information in confidence. All HOPE investigators and collaborators are required to 
sign confidentiality agreements agreeing not to seek the identity of study participants. 
Furthermore, if any participant identify is accidentally sent to an unauthorized person, such as an 
investigator or collaborator during the course of the study, breach notification policies required by 
the HLC IRB and local IRBs will be followed.

Study staff will work with participants to record contact information, which may also include the 
names and contact information of people (friends, family, or others) who may know the 
whereabouts of participants. Establishing this list is a voluntary exercise and, if used in the event 
contact is lost with a participant, only a previously agreed to level of information will be disclosed. 
When contact is re-established with participants who were lost, willingness to continue study 
participation will be ascertained and documented.

Participant may consent to share their residential address for the purpose of future geocoding. Any 
address provided by a study participant will be securely stored at the study site to ensure 
confidentiality. 

Information on sexual activity and substance use reported by participants in the confidential online 
survey will not be disclosed to the HOPE clinical site staff or to the clinicians responsible for their 
health care. If a participant is unable to complete the web-based survey independently due to 
technical challenges or cognitive impairment, the online survey may be completed at the clinical 
site, where a research staff member may assist with this process as needed. In these cases, clinical 
site staff will make every effort to maintain participant confidentiality.
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HOPE data will be stored in accordance with the PHACS Long-Term Maintenance of Hard Copy and 
Electronic Storage of CRFs, Study Instruments, Regulatory Documents and Medical Records Policy 
and the PHACS Site Closure Policy and Study Close-Out Procedures.

12.2 Certificate of Confidentiality

As an NIH-funded project using identifiable, sensitive information, HOPE is automatically covered 
by a Certificate of Confidentiality issued from the HHS. With this Certificate in place, HOPE 
researchers cannot be forced to turn over identifying information about a study participant in any 
Federal, state, or local criminal, administrative, legislative, or other proceedings. This Certificate 
does not prevent a study participant from volunteering to turn over their research information nor 
does it prevent researchers from providing research-related information to others when requested 
by the study participant or when required by law such as in cases of suspected or actual harm to or 
by the study participant.

12.3 Risks and Benefits

12.3.1 Risks Associated with Participation in This Study May Include: 
Participation in this study involves greater than minimal risk to research participants than they 
may experience in normal daily life or during routine medical or psychological examinations or 
tests according to the HLC IRB (45 CFR § 46.405: Research Involving Greater Than Minimal Risk but 
Presenting the Prospect of Direct Benefit to the Individual Subjects).

The evaluations that are involved in this study require venipuncture, clinical assessment, and 
answering questions about mental health, sexual behavior, substance use, and ART adherence. 
Possible risks resulting from the study include:

 Venipuncture to collect blood specimens may cause local discomfort, bleeding, or bruising; 
rarely a small clot or infection can occur at the blood draw site. 

 Participants will be asked questions about depression, stigmatizing health conditions, illegal 
substance use, addiction, PTSD, childhood trauma, sexual history and IPV during in-person 
interviews and follow-up online surveys. A list of local support services will be provided to 
participants following in-person interviews or after completion of the online surveys. At the 
conclusion of in-person interviews, participants will be asked if they wish to receive further 
support. If the clinical staff performing in-person interviews deems a participant in need of 
counseling, they will inform the site PI and the participant will be offered further support, 
evaluation, and referrals, as needed.

 The information that participants provide through surveys will not be shared with medical 
providers without their permission unless there is serious risk of self-harm or harm to others as 
specified in the consent and local ethics committee requirement. This includes information 
about ART adherence and mental health. However, if a participant endorses plans/thoughts of 
self-harm on the PHQ-9 at the entry visit or during the 6-week postpartum visit, the clinical site 
staff will inform the site PI and the participant will be offered further support, evaluation, and 
referrals, as needed.

 Despite the multiple measures taken to protect participant confidentiality, online 
communications may be at risk for hacking, intrusions, and other violations. 
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Another potential risk for participants is inadvertent disclosure of their HIV status to someone who 
does not yet know about the infection. Research staff members will provide guidance to 
participants to help them to maintain their confidentiality, including while completing the online 
survey. Participants will be encouraged to complete their online survey in a private location on a 
device that is not publicly shared. Clinical sites will make space available for participants to 
complete surveys when a participant does not have access to a private space or device. See 
Appendix III for additional information that sites can provide to participants to help prevent 
inadvertent disclosure of HIV status due to someone accessing the web-based surveys or study 
website.

Repository specimens may be used in genome-wide association studies (GWAS) that includes 
sequencing of participant’s entire DNA. Per the NIH Genomic Data Sharing (GDS) Policy to facilitate 
the sharing of large-scale genomic data generated from NIH-funded research, participants’ DNA 
testing information may be deposited in NIH designated data repositories such as the NIH Database 
of Genotypes and Phenotypes (dbGaP). Data will be stored without a participant’s name or other 
direct identifiers. However, each participant’s genetic information is unique, and it may be possible 
to identify a participant based only upon his or her genomic data. Even if access to data is controlled 
and data security standards are met, confidentiality cannot be guaranteed. 

12.3.2 Benefits
While there is no guarantee of direct benefit to the individuals who participate in this study, 
benefiting from participating is possible. If the participant or his or her legal guardian chooses, the 
information obtained in this study can be made available to their health care providers and it may 
inform their primary health care. Participants and legal guardians will be encouraged to make this 
information available to providers in order to maximize the potential for benefits.

12.4 HLC IRB Review and Informed Consent

All currently identified HOPE sites as well as those that may be identified in the future will rely on 
the HLC IRB as the sIRB of record.

Prior to the initiation of HOPE all participating sites will sign Reliance Agreements that will detail 
the roles and responsibilities of the HLC IRB in relation to sites conducting the study. The HLC IRB 
and the PHACS/HOPE Regulatory and Compliance Manager will retain copies of all Reliance 
Agreements and communications in their records and will help to facilitate the process of obtaining 
HLC IRB approval of all study protocols, informed consents, and recruitment documents. The HLC 
IRB Reliance Agreement Specialist and the PHACS/HOPE Regulatory and Compliance Manager will 
regularly update communications plans to ensure that all participating sites are following 
requirements of the HLC IRB and will maintain consistent communication with one another 
throughout this process.

This protocol, the informed consent documents, and any subsequent modifications will be reviewed 
and approved by the HLC IRB. The informed consent will describe the purpose of the study, the 
procedures to be followed, and the risks and benefits of participation. In accordance with 45 CFR 
§46.116, a written informed consent will be obtained from each participant and a copy of the 
consent/assent form will be given to each participant.
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12.5 Prisoner Participation

HOPE and NICHD have concluded that this protocol does NOT meet Federal requirements 
governing prisoner participation in human subjects research and should NOT be considered by 
local IRBs for the recruitment of prisoners. Participants who become prisoners after enrollment 
may not be seen for research visits if they are considered prisoners.

12.6 45 CFR § 160 and 164 Standards for Privacy of Individually Identifiable 
Health Information (“Privacy Rule” Pursuant to the Health Insurance 
Portability and Accountability Act - HIPAA)

Each site is responsible for adherence to their individual institution’s HIPAA policies and 
procedures, as are all collaborators.

12.7 PHACS/HOPE Repository Policies 

It is not expected that protected health information (PHI) will be needed to create and operate the 
PHACS/HOPE repository. In addition, since biologic specimens, in and of themselves, do not 
constitute PHI under 45 CFR § 164.501, the Privacy Rule will not apply to the creation of the 
PHACS/HOPE 45 CFR § 46.116, to have their specimens included in the PHACS/HOPE repository. 
Consent for collection of repository specimens is included within the sample study consent/assent 
forms (see Appendixes V and VI). Participants may participate in this study without agreeing to the 
long-term storage of their specimens in the PHACS/HOPE repository for future testing not 
necessarily related to the primary aims of this study.

12.8 Study Discontinuation

This study may be discontinued at any time by the HHS or NIH. 
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13. Publication of Research Findings

Publication of the results of this study will be governed by PHACS policies as outlined in the PHACS 
Publication Policy (available on the PHACS website). 

Participant summaries of findings will be developed, approved by the HLC IRB, and provided 
directly to the clinical sites to distribute to participants.

14. Biohazard Containment

As the transmission of HIV and other blood borne pathogens can occur through contact with 
contaminated needles, blood, and blood products, appropriate blood and secretion precautions will 
be employed by all personnel in the drawing of blood and shipping and handling of all specimens 
for this study, as currently recommended by the CDC. These procedures can be found at 
www.cdc.gov. 

HOPE specimens will be transported in accordance with Federal and local laws, and in compliance 
with Occupational Safety and Health Administration (OSHA) blood-borne pathogens standards. 
This policy includes the samples being transported by ground to the local laboratory. Compliance 
will be achieved by education of personnel involved with packaging and transporting specimens.

All infectious specimens must be shipped as Diagnostic Specimens according to current 
International Air Transport Association (IATA) Shipping Guidelines for Infectious Substances 
Class/Div. 6.2. Refer to individual carrier guidelines (e.g., FedEx, Airborne Express) for specific 
instructions.

http://www.cdc.gov/


Health Outcomes around Pregnancy and Exposure to HIV/ARVs (HOPE)

HOPE Protocol
Version: 1.10  ׀  Document Date: June 14, 2024  ׀  Effective Implementation Date: August 7, 2024 53

Appendix I
Schedule of Evaluations

Table I-1. Women Who Are Pregnant or Recently Delivered1

Pregnancy2 Delivery2,3 6 weeks 
postpartum4

1 year 
postpartum 

and annually5,6
Notes

Sign consent X [X] At entry visit only. In clinic or remotely (online).

Residential address information/location for 
geocoding purposes X [X] At entry visit only via interview. 

Contact and check-in between visits X X

Attempt every 6 months, starting 6 months after 
the delivery visit. Contact should be attempted at 
the 1 year postpartum and annual visits, as well as 6 
months after these visits. If the participant does not 
have a delivery visit, contact should be attempted 
starting 6 months after the pregnancy visit.

Change in pregnancy status X X X
Clinical Assessments (Collected in-person)
Height X [X] X

Weight X X X X7

If the visit is not conducted in person, collect 
through chart abstraction. Assess height at 6 
weeks postpartum if height was not obtained 
at the entry visit. 

Waist and hip circumference X X7 Do not collect if visit is conducted remotely.

Blood pressure X X X X7 If the visit is not conducted in person, collect 
through chart abstraction.

Interview
Family and personal medical history X [X] Interview includes date of ART initiation.

Reproductive history X [X]

Depression X [X] X

Anxiety X [X] X
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Pregnancy2 Delivery2,3 6 weeks 
postpartum4

1 year 
postpartum 

and annually5,6
Notes

PTSD X [X]

Health Literacy X [X]

Social History X [X]

Online Survey X X X X
See Section 5 for more information on the 
items included in the online survey at each 
time point.

Medical Chart Abstraction
Weight X X X X

Blood pressure X X X X

HIV RNA level, lymphocytes and subsets X X X X

ART Medications X X X X

Non-ART medications X X X X

HIV, Primary Care, OB, Gynecologic, Mental 
Health Care Engagement X X X X

Immunizations X X X X

Medical and mental health diagnoses and 
hospitalization X X X X

Laboratory Test Results X X X X

Pregnancy and pregnancy Outcomes X X X

Cervical and anal dysplasia screening X X X X

STI Testing and Results X X X
Sample Collection/Repository8

Serum, plasma (EDTA and heparin), and non-
viable PBMCs8 X X

Rectal swab for Microbiome X [X]
Vaginal swab for Microbiome X [X]
Vaginal swab for Metabolomics X [X]

Collect in clinic if in-person visit is conducted.
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Pregnancy2 Delivery2,3 6 weeks 
postpartum4

1 year 
postpartum 

and annually5,6
Notes

Vaginal swab for STI testing8 X X
Oral swab X X
Saliva X X
Hair8 X X

1 Defined as pregnant or up to 3 days post-delivery at time of enrollment

2 The entry visit for women who are pregnant or who recently delivered can occur during pregnancy up to 1 day prior to delivery, or at the delivery visit (may occur up to 2 
weeks following delivery). If a woman’s entry visit is conducted during pregnancy, she should have a separate delivery visit at follow-up unless she experiences a pregnancy loss 
or non-live birth.  

3 The window for collection of data for women completing a delivery visit is up to 2 weeks following delivery.

4 Target date for visit is 6 weeks post-delivery. Visit window of 4-12 weeks after pregnancy end.

5 1-Year Postpartum Visit: The target date for the 1-year postpartum follow-up data collection time point will be the anniversary of the delivery data collection date. The visit 
window will be the anniversary of the delivery date +/- 3 months. The visit should occur at least 6 months after the previous data collection time point.

6 The window for completion of the annual follow-up online survey and chart abstraction (annual visit) after the 1-year postpartum visit begins 3 months prior to and closes 3 
months after the anniversary date (in-person entry visit date) of the target data collection time point.

7 Collect only for women who are co-enrolled in SMARTT, only at the 1-year postpartum visit, in person.

8 Up to 30 mL of blood will be collected from participants. A small sample of approximately 100 strands of hair will be collected. Refer to the Laboratory Processing Chart 
(LPC) for collection, processing, and storage instructions of all repository specimens. For repository specimens collected in the HOPE Study, as well as for other PHACS studies 
in which a woman is co-enrolled, the designated repository specimen may be acquired once and shared by both studies if the PHACS study visits occur within 90 days before 
the HOPE Study visit and the specimens are blood, hair, and/or the Aptima vaginal swab STI kit. Otherwise, specimens should be collected separately for each study. HOPE will 
abide by the PHACS specimen request policy governing this process if the specimen is shared between HOPE and a PHACS study. 

Notes: 
• If women enrolling during pregnancy experience a pregnancy loss (induced or spontaneous), follow-up will be based on whether the pregnancy loss occurred at < 24 weeks of 

gestation or ≥ 24 weeks of gestation.
– For pregnancy loss occurring at < 24 weeks gestation there will be no “delivery” visit, no 6-week postpartum visit, and the follow-up annual visit will occur on approximately 

the 1-year anniversary of enrollment into the study using the SOE for non-pregnant women. 
– For non-live births ≥ 24 weeks gestation, there will be no “delivery” visit. However, 6 weeks after the end of the pregnancy, a follow-up visit will be conducted with collection 

of the 6-week postpartum data specified in the SOE. Follow-up annual visits will occur on approximately the 1-year anniversary of entry into the study using the SOE for non-
pregnant women. Special circumstances (such as co-twin demise) may be considered for different visit schedules on an individual basis. 

• Brackets [ ] indicate that the assessment will take place at delivery only if the delivery visit is an entry visit.
• Note: If women become pregnant again at follow-up, they will be encouraged to shift to the schedule of evaluations for Women Who Are Pregnant or Recently Delivered at 

Follow Up.
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Table I-2. Women Who Are Not Pregnant1

Entry2 Annually3 Notes

Sign consent X At entry visit only. In clinic or remotely (online).

Residential address information/location for geocoding purposes X At entry visit only, via interview. Document in 
participant chart.

Contact and check in between visits X X

Attempt every 6 months, starting 6 months after the 
entry visit. Contact should be attempted at the annual 
visits, as well as 6 months after these visits.

Change in pregnancy status X

Clinical Assessments (Collected in person)

Height X

Weight X X
If the visit is not conducted in person, collect through 
chart abstraction.

Waist and hip circumference X Do not collect if visit is conducted remotely.

Blood pressure X X If the visit is not conducted in person, collect through 
chart abstraction.

Interview

Family and personal medical history X Interview includes date of ART initiation.

Reproductive history X

Depression X

PAnxiety X

PTSD X

Health Literacy X

Social History X

Online Survey X X See Section 5 for more information on the items 
included in the online survey at each time point.

Medical Chart Abstraction

Weight X X

Blood pressure X X
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Entry2 Annually3 Notes

HIV RNA level, lymphocytes, and subsets X X

ART Medications X X

Non-ART Medications X X

HIV, Primary Care, OB, Gynecologic, Mental Health Care Engagement X X

Immunizations X X

Medical and Mental Health Diagnoses X X

Laboratory Test Results X X

Pregnancy and pregnancy outcomes X X

Cervical and anal dysplasia screening X X

STI testing and results X X

Sample Collection Repository4

Serum, plasma (EDTA and heparin), and non-viable PBMCs4 X

Rectal Swab for Microbiome X

Vaginal Swab for Microbiome X

Vaginal Swab for Metabolomics X

Vaginal Swab for STI Testing4 X

Saliva X

Oral Swab X

Hair4 X

Collect in clinic if in-person visit is conducted.

1 Defined as either nulliparous or more than 3 days after giving birth.

2 The window for completion of the entry visit participant-facing components and chart abstraction is 3 months from when the participant was enrolled (entered into the SES). 
Ideally, the participant would be registered into the SES within 2 business days of consenting. See MOP for details. 

3 The window for completion of the annual follow-up online survey and chart abstraction (annual visit) after the 1-year postpartum visit begins approximately 3 months prior to 
and closes approximately 3 months after the anniversary date (in-person entry visit date) of the target data collection time point.

4 Up to 30 mL of blood will be collected from participants. A small sample of approximately 100 strands of hair will be collected. Refer to the LPC for collection, processing, and 
storage instructions of all repository specimens. For repository specimens collected in the HOPE Study, as well as for other PHACS studies in which a woman is co-enrolled, the 
designated repository specimen may be acquired once and shared by both studies if the PHACS study visits occur within 90 days before the HOPE Study visit and the specimens 
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are blood, hair, and/or the Aptima vaginal swab STI kit. Otherwise, specimens should be collected separately for each study. HOPE will abide by the PHACS specimen request 
policy governing this process if the specimen is shared between HOPE and a PHACS study. 

Note: If women become pregnant, they will be encouraged to shift to the schedule of evaluations for Women Who Are Pregnant or Recently Delivered at Follow Up.
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Table I-3. Women Who Are Pregnant or Recently Delivered at Follow-Up1

New- 
Pregnancy2

New- 
Delivery2,3

New-6 weeks 
postpartum4

New-1 year 
postpartum 

and annually5,6
Notes

Residential address information/location for 
geocoding purposes X

Contact and check-in between visits X X

Attempt every 6 months, starting 6 months after 
the delivery visit. Contact should be attempted at 
the 1 year postpartum and annual visits, as well as 6 
months after these visits. If the participant does not 
have a delivery visit, contact should be attempted 
starting 6 months after the pregnancy visit.

Change in pregnancy status X X X
Clinical Assessments (Collected in-person)

Weight X X X X7 If the visit is not conducted in person, collect 
through chart abstraction.

Waist and hip circumference X X7 Do not collect if visit is conducted remotely.

Blood pressure X X X X7 If the visit is not conducted in person, collect 
through chart abstraction.

Interview
Depression X [X] X

Anxiety X [X] X

Online Survey X X X
See Section 5 for more information on the 
items included in the online survey at each 
time point.

Medical Chart Abstraction
Weight X X X X

Blood pressure X X X X

HIV RNA level, lymphocytes and subsets X X X X

ART Medications X X X X

Non-ART medications X X X X
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New- 
Pregnancy2

New- 
Delivery2,3

New-6 weeks 
postpartum4

New-1 year 
postpartum 

and annually5,6
Notes

HIV, Primary Care, OB, Gynecologic, Mental 
Health Care Engagement X X X X

Immunizations X X X X

Medical and mental health diagnoses and 
hospitalization X X X X

Laboratory Test Results X X X X

Pregnancy and pregnancy Outcomes X X X

Cervical and anal dysplasia screening X X X X

STI Testing and Results X X X
Sample Collection/Repository8

Serum, plasma (EDTA and heparin), and non-
viable PBMCs8 X X

Rectal swab for Microbiome X [X]
Vaginal swab for Microbiome X [X]
Vaginal swab for Metabolomics X [X]
Vaginal swab for STI testing8 X X
Oral swab X X
Saliva X X
Hair8 X X

Collect in clinic if in-person visit is conducted.

1 Defined as pregnant or up to 3 days post-delivery at follow-up.

2 The first visit on this schedule for women who are pregnant or who recently delivered at follow up can occur at either the pregnancy visit (which may occur during pregnancy 
up to 1 day prior to delivery) or at the delivery visit (may occur up to 2 weeks following delivery). If a woman starts this visit schedule during pregnancy, she should have a 
separate delivery visit at follow-up unless she experiences a pregnancy loss or non-live birth. 

3 The window for collection of data for women completing a delivery visit is up to 2 weeks following delivery.

4 Target date for visit is 6 weeks post-delivery. Visit window of 4-12 weeks after pregnancy end.

5 1-Year Postpartum Visit: The target date for the 1-year postpartum follow-up data collection time point will be the anniversary of the delivery data collection date. The visit 
window will be the anniversary of the delivery date +/- approximately 3 months. The visit should occur at least 6 months after the previous data collection time point.
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6 The window for completion of the annual follow-up online survey and chart abstraction (annual visit) after the 1-year postpartum visit begins approximately 3 months prior to 
and closes approximately 3 months after the anniversary date (in-person entry visit date) of the target data collection time point.

7 Collect only for women who are co-enrolled in SMARTT, only at the 1-year postpartum visit, in person.

8 Up to 30 mL of blood will be collected from participants. A small sample of approximately 100 strands of hair will be collected. Refer to the Laboratory Processing Chart 
(LPC) for collection, processing, and storage instructions of all repository specimens. For repository specimens collected in the HOPE Study, as well as for other PHACS studies 
in which a woman is co-enrolled, the designated repository specimen may be acquired once and shared by both studies if the PHACS study visits occur within 90 days before 
the HOPE Study visit and the specimens are blood, hair, and/or the Aptima vaginal swab STI kit. Otherwise, specimens should be collected separately for each study. HOPE will 
abide by the PHACS specimen request policy governing this process if the specimen is shared between HOPE and a PHACS study. 

Notes: 
• If women who start this schedule during pregnancy experience a pregnancy loss (induced or spontaneous), follow-up will be based on whether the pregnancy loss occurred at 

< 24 weeks of gestation or ≥ 24 weeks of gestation.
– For pregnancy loss occurring at < 24 weeks gestation there will be no “delivery” visit, no 6-week postpartum visit, and the follow-up annual visit will occur on approximately 

the 1-year anniversary of the pregnancy visit using the SOE for non-pregnant women. 
– For non-live births ≥ 24 weeks gestation, there will be no “delivery” visit. However, 6 weeks after the end of the pregnancy, a follow-up visit will be conducted with collection 

of the 6-week postpartum data specified in the SOE. Follow-up annual visits will occur on approximately the 1-year anniversary of the pregnancy visit using the SOE for non-
pregnant women. Special circumstances (such as co-twin demise) may be considered for different visit schedules on an individual basis. 

• Brackets [ ] indicate that the assessment will take place at delivery only if the delivery visit is the first visit the participant attends on this SOE for a pregnancy at follow-up.
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Appendix II
Participating HOPE Sites

The following are PHACS sites eligible to participate in the Health Outcomes around Pregnancy and 
Exposure to HIV/ARV (HOPE):

1. Site 4 – University of Alabama, Birmingham – Birmingham, AL

2. Site 5 – University of Southern California – Los Angeles, CA

3. Site 7 – St. Jude Children’s Research Hospital – Memphis, TN

4.  Site 8 - SUNY Downstate – Brooklyn, NY

5. Site 9 – University of Colorado, Denver – Denver, CO

6. Site 12 – Children’s Diagnostic and Treatment Center – Ft. Lauderdale, FL

7. Site 13 – Bronx Lebanon Hospital – Bronx, NY

8. Site 14 – University of Florida, Jacksonville – Jacksonville, FL

9. Site 16 – University of Puerto Rico Medical Center – San Juan, Puerto Rico

10. Site 18 – University of Miami – Miami, FL

11. Site 19 – Baylor College of Medicine – Houston, TX 

12. Site 20 – Tulane University Health Sciences Center– New Orleans, LA

13. Site 23 - Jacobi Medical Center – Bronx, NY

14. Site 24 – Ann & Robert H. Lurie Children’s Hospital of Chicago – Chicago, IL
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Appendix III
Online Survey Completion Tips

Tips to Protect your Privacy When Filling Out the Online Survey

We understand that your privacy is very important to you, and it is very important to us as well. We 
want to make sure it is protected while you are filling out our surveys. Here are some tips for how 
to do that. 

Where to complete your survey:

 If possible, fill out your survey on a personal computer or device. 
 Take extra precautions if you use a shared computer in a public place like school, work, or the 

library. Shared computers may not give you much privacy because so many other people also 
use them. 

 Before you start the surveys, make sure you are answering the questions in a space where you 
feel comfortable. Some people might feel uncomfortable if they take a web-based survey while 
surrounded by people in a public place.

 Remember that you are always welcome to go to the study clinic to complete your web-based 
survey.

Privacy tips for shared computers: 

 Do not leave the computer while the survey is open on the screen. 
 If you are logged in to the study website, make sure to log out and close the browser before you 

leave the computer.
 If possible, clear the cache on the browser you used. This will help prevent the browser from 

storing your information. 
 Turn on the “privacy” feature on the web browser. This will stop the browser from saving a 

record of your visit to the study website. All of the main browsers like Microsoft Edge, Safari, 
Google Chrome, and Firefox have a privacy feature.

Privacy tips for personal computers:

 Create a password to protect your personal computer, even if you are the only person using it. 
This will prevent anybody else from being able to log in and see your information.

 Use firewalls for your hardware and software. Firewalls can prevent others from getting access 
to your computer through the internet. One effective free software firewall is available from 
Zone Alarm. Firewalls are also included in many virus protection programs. One example is 
AVG, which also offers a free version. Both programs are easy to find and download from the 
internet.

 Make sure you are using the most recent versions of operating systems. For example, 
“Windows” and “Mac OS” are examples of operating systems.

 Make sure you are using the most recent versions of web browsers and software. For example, 
“Microsoft Edge” is a web browser, and “Microsoft Word” is software.

 Make sure to update your operating system, browsers, and software regularly.
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