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Even if a patient has had sex 
in the prior 24 hours:

• A negative result is valid

• A positive result may not be valid 
& should be confi rmed > 24 hours1

Interference from semen can sometimes cause 
a false positive due to fi bronectin in semen, 
but a negative fFN result is a valid result.1

Sex last night? 

A negative fFN 
result is valid.

Reference:  1. Rapid fFN for the TLiIQ System [package insert]. AW-24196-001, Rev. 001, 
San Diego, CA: Hologic, Inc.; 2020. 

ADS-02754-001 Rev. 003 © 2021 Hologic, Inc. All rights reserved. Hologic, Rapid fFN 
and associated logos are trademarks and/or registered trademarks of Hologic, Inc. and/
or its subsidiaries in the United States and/or other countries.

To receive FREE Specimen Collection Kits:
Website: www.fFNTest.com/HCP
Email: CustomerSupport@Hologic.com
Phone: 1-800-442-9892
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Journal of Midwifery &Women’s Health www.jmwh.org
Editorial

Meet the Associate Editors

Associate Editors are central to helping direct the content, fo-
cus, and strategic development of the Journal of Midwifery &
Women’s Health (JMWH). They compose the JMWH Edito-
rial Board Leadership Team along with the Deputy Editors
and Editor-in-Chief. The full JMWH Editorial Board includes
the Associate Editors as well as Contributing and Consulting
Editors.

JMWH Contributing Editors write or provide substantive
input into the JMWH columns.Mary Barger, an Associate Ed-
itor, writes Systematic Reviews to Inform Practice (formerly
Current Resources for Evidence-Based Practice). Research
and Professional Literature to Inform Practice (formerly
Updates from the Literature) is written by Nancy Niemczyk,
Rebecca Clark, and Amy Alspaugh. Martha Barry is the new
Contributing Editor for Clinical Rounds. Finally, Lindsey
Wilson writes the Share with Women column, partnering
with authors who contribute expertise to this resource most
frequently downloaded by readers to share with their clients.
Contributing Editors provide specific expertise to the editors
through reviews and consultation and are identified on the
JMWH website.

Below I introduce you to our Associate Editors, in alpha-
betical order. The team of Associate Editors appointed for
2022 includes those who have years of experience on the Ed-
itorial Board, those who have served more recently, and sev-
eral new members. My goal is to retain experienced members
during our transition and appoint new members, increasing
diversity in race and ethnicity, gender, education background,
type of midwifery engagement, and stage of midwifery
career.

Lauren Arrington, CNM, DNP (she/her) is interested in
exploring how tactics that emerge from social justice move-
ments can be used to achieve equity in perinatal health care.
She is an assistant professor in the Doctor of Nursing Practice
Program at Georgetown University and a practicing midwife
in Maryland. She also serves on the Board of Commissioners
of the Accreditation Commission for Midwifery Education.
She previously worked as a maternal health advisor for
Jhpiego and was chair of the communication section of the
Division of Global Health (currently Division of Global
Engagement) in the American College of Nurse-Midwives
(ACNM). Lauren has been an author and reviewer for JMWH.
As an Associate Editor, she looks forward to supporting
scholarly discourse on liberatory approaches to offer struc-
turally competent, equitable care that promotes wellness and
joy.

Mary Barger, CNM, PhD, FACNM (she/her) has been an
Associate Editor for JMWH for 20 years. She has been the
editor for 4 JMWH special issues on primary care and nu-
trition. She also co-authored a 6-part series focused on the
research contributions of certified nurse-midwives/certified
midwives for the 50th anniversary of ACNM in 2015 with
Patty Aikins Murphy and Mary Ann Faucher. For the last 3
years, she has written Current Resources for Evidence-Based

Practice (now Systematic Reviews to Inform Practice). Mary
firmly believes that our profession is only as strong as our
research and is delighted to have witnessed the growth of our
profession through JMWH.

Sharon Bond, CNM, PhD, FACNM (she/her) has been a
JMWH peer reviewer since 2003 and became a Contributing
Editor in 2006. In 2008, as Associate Editor, she authored the
column Journal Reviews (2007-2010), then Updates from the
Literature (2011-2019). She continues to review manuscripts
and mentor new authors. Sharon assisted in selecting Wiley
as our new publisher in 2005 and participated in the develop-
ment of our new logo introduced in 2015. In 2022, she hopes
to assist clinically focused midwives who aspire to become
authors to publish their most interesting cases in the JMWH
Clinical Rounds column.

Robyn Churchill, CNM, MSN, FACNM (she/her) is the
Maternal Health Lead at the US Agency for International De-
velopment, where she guides the Global Health Bureau’s ma-
ternal health portfolio. She has over 20 years of experience in
maternal and reproductive health as a clinical midwife, prac-
tice director, researcher, and technical advisor. Robyn has held
clinical appointments withHarvardMedical School, YaleUni-
versity School of Nursing, Boston University Medical School,
and Ariadne Labs. She has been the JMWH Global Health
Consulting Editor and a peer reviewer for many years and is
Chair of the ACNM Division of Global Engagement, where
she led the development of ACNM’s Global Health Compe-
tencies for Midwives.

Ali S. Cocco, CNM, MSN (she/her) practices midwifery
at Vanderbilt University Medical Center in the Department
of Obstetrics and Gynecology in an integrated medical ed-
ucation model teaching resident physicians. She cares for a
diverse population of individuals with varying perinatal and
medical health care needs. She has served as a peer reviewer
for the Journal since 2016. Ali is eager to serve on the Editorial
Board and hopes to help increase its accessibility for authors
and readers alike.

Simon Adriane Ellis, CNM, MS, FACNM (he/they) is a
trans and non-binary midwife in clinical practice providing
sexual and reproductive health care for people of all gender
identities. Simon has published chapters and articles in Var-
ney’s Midwifery, Gynecologic Health Care, Trans Bodies Trans
Selves, American Journal of Obstetrics & Gynecology,Women’s
Healthcare, and JMWH. Simon has been on the JMWH Ed-
itorial Board since 2018 and received the ACNM Excellence
in Leadership and Innovation Award in 2021. They hope to
continue the legacy of immediate past Editor-in-Chief Fran-
cie Likis by continuing to push the Journal steadily in the di-
rection of equity and hope.

Julia C. Phillippi, CNM, PhD, FACNM, FAAN (she/her)
has been a JMWH Associate Editor since 2019. She is the
Nurse-Midwifery Specialty Director at Vanderbilt University
School of Nursing. In 22 years as a midwife, she has prac-
ticed in rural and urban birth centers and hospitals. The

1526-9523/09/$36.00 doi:10.1111/jmwh.13361 c© 2022 by the American College of Nurse-Midwives 163
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improvement of perinatal health through education, practice,
and research is the focus of her work. As a clinician, she strives
to make her research relevant to everyday realities. Julia has
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Innovations in Prospective Perinatal Research as a Result
Of the COVID-19 Pandemic
Katherine Kissler1, CNM, PhD , Rachel Blankstein Breman2, RN, MPH, PhD , Nicole Carlson3, CNM, PhD ,
Ellen Tilden4, CNM, PhD , Elise Erickson4, CNM, PhD , Julia Phillippi5, CNM, PhD

In 2020, in-person research activitieswere stopped because of the spread of the novel coronavirus, severe acute respiratory syndrome coronavirus 2,
and the resulting disease, coronavirus disease 2019. Our collaborative team of nurse and midwife scientists at universities across the United States
adapted research activities to continue prospective perinatal research during the pandemic. These adaptations included development of new re-
search techniques and the implementation of previously developed, but underused, strategies to conduct research from a distance. These strategies
included online recruitment, virtual enrollment and consent, qualitative data collection via video conferencing, new applications of smart phone
technology, wearable biological measurement, and participant self-collection of biological samples. In addition to allowing research to continue
during the pandemic, these innovative strategies may increase access to research for low-income, rural, and racially diverse pregnant and post-
partum populations. Decreased travel requirements, flexible scheduling, wearable devices, and the capacity to self-collect biologic samples may
improve recruitment and the experience of research participation. The rapid implementation of these research strategies has advanced innovation
toward wider, more inclusive and increasingly diverse perinatal research access, and many of these strategies will continue to be used and refined.
J Midwifery Womens Health 2022;67:264–269 c© 2022 by the American College of Nurse-Midwives.

Keywords: prospective studies, research design, midwifery, smartphone, wearable electronic devices, informed consent, COVID-19,
recruitment

INTRODUCTION

Researchers and pregnant women face numerous obstacles
when conducting and participating in studies focused on the
perinatal period. For decades, regulations put in place to pre-
vent fetal injury impeded or prevented individuals from par-
ticipating in research during pregnancy, making it difficult
to use research to assess the risks and benefits of interven-
tions that could be beneficial during pregnancy.1 The problem
of limited research to assist clinical decision-making is com-
pounded for pregnant individuals fromminoritized groups, as
they are both at increased risk for adverse perinatal outcomes
and are underrepresented in existing research.2 Research spe-
cific to pregnancy and research that targets inclusion of mi-
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nority populations is a national priority as a facet of improving
health equity.3

There are also multiple, intersectional barriers for preg-
nant individuals, women, and persons of color for research
participation. Specific barriers to research participation in-
clude transportation to research sites, a need for childcare,
scheduling constraints, language and cultural barriers, and
mistrust of the health care and research system.2 Womenmay
even incur costs to participate in research, including paying
for transportation and childcare or missing work to attend re-
search visits. Racism, classism, and rurality are additional ar-
eas of intersectionality that contribute to inequality in dispari-
ties in research participation and perinatal health outcomes.2,4

In 2020, the severe acute respiratory syndrome coron-
avirus 2 (SARS-COV-2) pandemic further impeded research
in many health care settings as research and academic centers
paused research activities. In response to the shutdown of in-
person research enacted to limit the spread of SARS-COV-2,
this team implemented research strategies including online
recruitment, virtual enrollment and consent, telephone and
video data collection, new applications of smart phone tech-
nology, wearable devices, and participant self-collection of bi-
ological samples (Table 1). Many of these strategies may also
mitigate barriers to research participation for individuals who
are underrepresented in research.2 Use of these strategies sup-
ported research during the pandemic and also generated or
expanded innovations for engaging pregnant individuals in
perinatal research more effectively, efficiently, and equitably
for the future.

Our collaborative team consists of nurse and nurse-
midwife scientists at 5 academic centers across the United
States. We each conduct research on issues surrounding labor
and birth individually and frequently collaborate across sites.
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✦ Perinatal researchers adopted or developed new research techniques during the coronavirus disease 2019 pandemic to
continue and advance research.

✦ These new research strategies increase access to research through flexible scheduling, decreased travel, and greater partic-
ipant engagement.

✦ Increased access to perinatal research may increase sample sizes, diversify research participation, and improve the quality
of data for addressing perinatal health disparities.

We use prospective approaches as well as existing health data
to study perinatal physiology and health service use with the
goal of improved perinatal outcomes.Our current research in-
cludes mixed methods evaluation of intersectionality and im-
plementation of telehealth in nurse-led care settings during
the coronavirus disease 2019 (COVID-19) pandemic;5 changes
in physiology (eg, temperature, heart rate variability) and hor-
mone metabolism prior to labor; characterization of latent la-
bor symptoms, biomarkers, and experiences; telehealth op-
tions to improve access to maternal mental health care; and
team-based perinatal care.

When the COVID-19 pandemic started in March 2020,
each of our institutions ceased in-person research activities to
prevent spread of the SARS-COV-2 virus.We each adapted re-
search strategies to continue to advance perinatal science de-
spite the pandemic and to reopen our individual studies with
social distancing efforts in place. We collaborated through
mentorship, partnership, sharing ideas, and developing best
practices for distance-based research during the pandemic.

APPROACHES TO IMPROVE ACCESS TO RESEARCH

We met throughout the early months of the pandemic in
March through May of 2020, to support each other in pivot-
ing projects, adapting research strategies, and disseminating
research findings.6 Individually, together, and among teams
in our institutions, we established strategies. This article de-
scribes the research strategies we implemented during the

COVID-19 pandemic, including online recruitment, virtual
enrollment and consent, qualitative data collection via video
conferencing, wearable biological measurement, and partici-
pant self-collection of biological samples.

Online Recruitment

Traditionalmethods used to recruit research participants have
included flyers, clinical outreach, and convenience sampling.
More recently, advertising online and social media platforms
have emerged as ways to reach potential participants espe-
cially among diverse populations.2,4,7 During the COVID-19
pandemic, many studies increased use of electronic recruit-
ment strategies. For example, email addresses can be ob-
tained from companies who market services to target audi-
ences, including companies with apps specific to the perinatal
period. Crowdsourced databases of participant self-reported
data, such as PregSource, which is sponsored by the National
Institutes of Health, are also available for researchers to use. In
addition, social media influencers who reach a large, specific
audience can also be used to promote study enrollment. This
strategy of using influencers to build recruitment may open
opportunities to improve sampling diversity and build equity
in research as individuals may be more likely to participate if
they hear about the study from someone they trust.8 This is
similar to snowball sampling, and influencers have the poten-
tial to rapidly accelerate sharing and uptake of a message.

Table 1. Examples of Resources Supporting Described Research Innovationsa

Research Innovations Currently Commercially Available Products

Pregnancy apps with availability to purchase ads and directly email users Ovia, BabyCenter
Social Media platforms with availability to purchase ads and target

populations through influencers
Facebook, Instagram, Pinterest, NextDoor, YouTube

Crowdsourced perinatal databases PregSource
HIPAA-compliant virtual enrollment and consent platform with survey

and other data collection capabilities
REDCap, MyCap, ResearchKit

HIPAA compliant with autotranscription capability Zoom, Cisco Webex, Microsoft Teams
Smartphone survey collection tools JotForm, Smartsheets, Fulcrum, MyCap
Wearable biologic measurement devices Bloomlife (contraction monitor), Oura (ring), Garmin

(watch), Apple Watch
Microbial collection and stabilization (stool) DNA Genotek
Microsampling (blood) Neoteryx

HIPAA, Health Insurance Portability and Accountability Act; REDCap, Research Electronic Data Capture.a These are products that are used or considered by our research team at the time of publication but only represent a small set of the products available commercially.
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An example of use of these recruitment modalities is
an institutional review board-approved study on decision-
making during birth that was conducted by one of the authors
in 2020-2021 via a survey of postpartum people (n = 1072).
Paper advertisements with a quick response code resulted in a
total of 50 responses, less than 5% of the total sample. Online
recruitment strategies included paid and snowball personal
online sharing about the survey. Paid advertisements on Face-
book and Instagram, which cost $0.76 to $0.86 per click and
totaled $1000, generated 5 to 10 responses every 24 hours over
a one-month period. In addition, approximately 350 partici-
pants were reached through emailing users of the Ovia preg-
nancy app.

Social media sharing of recruitment materials among in-
dividuals generated the most participants of any recruitment
methods for this study. Specifically, our study team reached
out to an influencer who is a young mother who has thou-
sands of social media followers and asked her to encourage
participation in the research study via her Instagram postings
and YouTube channel. Her viral (unpaid) social media posts
yielded 115 completed responses to the survey in just 24 hours.
In addition, participants recruited through this influencer had
a youngermean age andweremore likely to have public insur-
ance when compared with the total sample. All of the partic-
ipants the influencer recruited were younger than the age of
38 years, with 86% (n = 99) age 29 years or younger, and 37%
were recipients of Medicaid insurance.

Virtual Enrollment and Consent

In addition to greater use of online recruitment, many re-
searchers implemented new processes for enrollment and
consent during the COVID-19 pandemic.3 Documentation of
consent historically involved the research participant meet-
ing with a member of the study team and signing a paper
in ink to affirm their understanding of research risks, bene-
fits, and alternatives as well as their desire to participate. In-
person meetings can be particularly difficult to arrange in
rural areas and low-volume clinics and for people with rare
conditions. Although online methods of consent have been
accepted and even preferred by the National Institutes of
Health for several years,9 the COVID-19 pandemic hastened
adoption by researchers. Online consent for research has
many advantages, such as ready access to the current consent
form, creation of accurate time stamps, streamlined auditing,
and access to signed forms. The ability to consent to research
without having to be in a specific location can reduce barriers
to research participation.10

Several secure research platforms protect research and
health care-related data and have e-consent templates.11 Some
sites include e-consent features such as videos of study proce-
dures, translation, and literacy tools (eg, hovering over words
for a definition).12,13 These embedded features bolster partic-
ipant understanding beyond what a paper form could offer,
include multiple languages, and increase information access
for participants with low literacy.2

Members of the author team have implemented online
consent processes using a federally supported platform, Re-
search Electronic Data Capture (REDCap).11 Participant ac-
cess to online documents was paired with telephone or video

conferencing to answer participant questions and to interact
with potential research participants. These methods have al-
lowed connection and dialogue with interested individuals,
even when they are in a different geographic area or have
scheduling or language constraints. Preliminary assessment of
online consentmodalities suggests they are appropriate across
different demographic groups of pregnant individuals.10,14
Online consent, especially when paired with telephone or on-
line access to research staff, has the potential to increase access
to research and streamline research efforts while meeting the
needs of a diverse research population and may become the
most common method for research consent documentation.2

Data Collection

Several different methods for collecting data capitalizing on
distance research strategies were identified and implemented
by members of our team to meet their unique research needs.

Qualitative Data Collection via Video Conferencing

Prior to the COVID-19 pandemic, use of video conferencing
for research interviews and focus groupswas controversial.15,16
Some qualitative researchers have observed that data col-
lected virtually may lack some nuance and richness be-
cause of missed nonverbal cues and barriers to establishing
rapport.17,18 Additionally, concerns about privacy, confiden-
tiality, data security, access, and comfort with the technol-
ogy contributed to a preference among many researchers to
conduct in-person meetings for qualitative data collection.16
However, the COVID-19 pandemic spurred rapid expansion
of use of video conferencing. In addition, web conference plat-
forms made functional improvements that addressed many
previous concerns.

The rapid expansion of telehealth services and research
use of video conferencing during the COVID-19 pandemic
has encouraged increased availability of video conferencing
platforms that are compliant with theHealth Insurance Porta-
bility and Accountability Act (HIPAA). These platforms in-
clude functionality for secure data collection and storage.
Video conference platforms also now facilitate audio and
video recording and autotranscription services. Generating
a video and audio recording along with the autotranscrip-
tion facilitates analysis.15,16 When conducting qualitative in-
terviews and focus groups via video conferencing during the
pandemic, study authors had similar levels of connection, rap-
port, and depth of data collection compared with in-person
interviews. Participants may also feel more comfortable par-
ticipating in research from their own homes and appreciate
the flexible scheduling and reduced transportation costs and
time.

New Applications of Smartphone Technology

Data for intrapartum and immediate postpartum research
is typically collected during inpatient care. Many pregnancy,
birth, and postpartum events involve emotions (eg, excite-
ment or anxiety) and/or decision-making (eg, deciding when
to transition to the hospital during labor) that routinely occur
in the community setting. Retrospective self-report of these
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eventsmaymiss nuances that would be better captured during
the experience itself. Increasing interest in smartphone tech-
nologies, with nearly ubiquitous use and proliferation of ap-
plications targeting pregnancy and labor, has sparked paral-
lel proliferation of smartphone-based research innovations.19
Smartphone technologies facilitate real-time data collection
in all settings. This functionality can help build knowledge
about childbearing processes that commonly occur outside of
perinatal care facilities, such as the onset of spontaneous labor,
postpartum involution, or perinatal sleep patterns.

There are several smartphone apps designed for survey
data collection; however, not all of these prioritize study par-
ticipant security. REDCap now has a HIPPA-compliant ap-
plication for smartphones, known as MyCap. The app can
collect data in a variety of formats relevant to quantitative re-
search (eg, binary, continuous, or categorical variables) and
qualitative research (eg, voice to text functionality). Real-time
data collection can reduce recall bias, improve data accuracy
and detail, and center patient experiences. MyCap is also de-
signed to share content, including text, video links, and study
reminders. This opens the exciting opportunity to deliver con-
tent to pregnant people while simultaneously capturing data
about their frequency and intensity of engagement with this
content. For example, the app could share a video with study
participants while tracking how much of the video each par-
ticipant played. Although the application has the same re-
search capacities of REDCap, the patient-facing MyCap in-
terface can be tailored and gamified to enhance interest and
engagement.

Our study team is currently using MyCap to collect real-
time information about people’s experiences during the pe-
riod between the onset of spontaneous labor through hospi-
tal admission for birth. After consenting to participate, the
research staff help participants download the study’s MyCap
app. Subsequently, the participant completes a brief (5minute)
training in the use of the appwith the research staff available to
answer questions. When the participant begins to have symp-
toms of spontaneous labor, they use the MyCap app regularly
to track contraction frequency and duration and document
symptoms and coping methods as the latent phase of labor
progresses. Data related to decision points, such as contacting
the provider team and presenting to the hospital, are captured
via quantitative questions (eg, were you or your partner more
motivated to go to the hospital?) and qualitative questions (eg,
what is the experience of transitioning to the hospital like for
you?). Real-time characterization of people’s symptoms of the
latent phase of labor, experiences, and decision-making will
be used to refine understanding of individual’s experience of
spontaneous labor.

In addition to this example of MyCap use, many smart-
phones are routinely designed to capture a variety of data
points that might be relevant to perinatal research. There are
multiple examples of smartphone data collection using built-
in feature of the device.20,21 Examples include information on
activity (eg, acceleration), visual information (eg, light sen-
sors, photo and video information), location (eg, Global Po-
sitioning System), sleep patterns (eg, movement), and sound
(eg, microphone). Smartphone and digital app technologies

are rapidly evolving and will facilitate participant-led perina-
tal data collection.

Wearable Biological Measurement

Previous monitors for measuring biologic variables tended to
be bulky, expensive, and heavily wired, making them cum-
bersome and difficult to use. Newer wearable devices, such as
those embedded inwatches or rings, are increasingly comfort-
able and lightweight,making themeasy to use.22 Someof these
devices are Food and Drug Administration (FDA)-approved
for temperature monitoring, but many are considered well-
ness trackers and lack FDA regulation.23 Wearable devices de-
signed specifically for reproductive health are increasing in
number. Examples include uterine contractionmonitors and a
host of wearable thermometers for tracking body temperature
for fertility monitoring.23,24

Application of wearable devices to perinatal research may
provide highly personalized data in the context of the indi-
vidual’s own environment. Biological tracking with wearable
monitors could provide biobehavioral information to research
pregnancy, birth, or postpartum experience. Thus, questions
such as sleep quality in pregnancy25 or exercise could be ex-
amined in far greater detail and depth than with periodic or
self-reported measures.26 The applications also permit direct
data entry, allowing participants to self-report data to aug-
ment smartphone-collected measurements. One of our team
members is using a wearable ring to measure changes in pe-
ripheral physiology (eg, temperature, heart rate variability,
movement, and sleep measures) prior to the onset of labor.
The ease of use of this device allows continuous data collec-
tion throughout pregnancy and the postpartum period with
minimal participant burden.

Participant Self-Collection of Biological Samples

Traditional sampling methods require research participants
to come to a laboratory or clinic for collection of samples
such as blood, serum, urine, stool, hair, or cells via use of
check swabs. During the COVID-19 pandemic, many re-
search studies used participant self-collection to avoid in-
person contact. For example, one author worked on a multi-
site study in which all biological samples (blood, stool, saliva)
were self-collected by participants, a dramatic departure from
prepandemic collection in clinical settings.27 To make this
shift possible, participants received collection materials in
the mail and met with research coordinators via the video
conferencing software Zoom to make sure they felt com-
fortable with the self-collection procedures. Self-addressed
envelopes were provided for samples to be mailed to the
laboratory.

Participant self-collection of biological samples offers
several advantages over obtaining specimens at clinical or
research sites. Self-collection can simplify biological sam-
pling by reducing the travel time, expenditures, and clinical
procedures for collecting samples. Currently, self-collection
kits are available for blood, saliva, and feces, and most
are stable at room temperature for several days before
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processing or freezer storage is necessary. For example, mi-
crosampling collection of blood or urine can be used for clin-
ical assays or methods such as metabolomics (the study of
small molecule metabolites). Samples are stable for 48 hours
at room temperature, negating the need for costly cold-chain
shipping.

Self-collection of biological samples can also engage the
participant as an active member of the research. Successful
self-collection methodologies provide participants with a ra-
tionale for sample collection and clear instructions, often us-
ing different formats (ie, written, video, conference call with
research coordinator).28 In this way, control of sample col-
lection is moved from the research team to the participant,
encouraging research teams to optimize their participant
communication to ensure sample quality. When paired with
community-based participatory research methods, sample
self-collection can foster greater understanding between par-
ticipants and researchers of each other’s needs and priorities.29
For example, in the multisite study referenced above evaluat-
ing metabolites that may underpin symptom burden in Black
people with chronic conditions, research coordinators met
via video conferencing with participants to answer questions
about sample self-collection and, in the process, had more
time to hear participant questions about the types of assays
that were planned for the samples and suggestions about how
to describe the processes of self-collection.27 Following these
conversations, researchers integrated some of these sugges-
tions from participants into updated recruitment and collec-
tion script materials.

Technology used in participant self-collection of bio-
logical samples can also decrease harm to participants, as
smaller amounts of biologic materials can be used compared
to traditional sample collection. Participants in the multi-
site metabolomics study used microsampling devices to self-
collect blood samples from a finger stick.27 This was possible
because microsampling only requires a single drop of blood,
which is approximately 10 mcL. This is in comparison with
the average 10 mL, or 500 to 800 times less blood than is
typically collected via normal venipuncture.30 This reduced
amount of biologic material can be especially important when
researchers are working with medically fragile or pediatric
populations.29

Finally, self-collection of specimens allows participants
to more easily fit sample collection into their lives. Depend-
ing on specimen needs, traditional research studies might ask
participants to come to a collection site multiple times per
week or day. This requires time off from work or childcare re-
sponsibilities and travel to the collection location. Thus, self-
collection can increase recruitment and retention of more di-
verse participants, increasing generalizability to reduce health
disparities.

DISCUSSION

Although many of these strategies had been in development,
the urgency created by the COVID-19 pandemic along with
the sudden volume of individuals requiring clinical and re-
search strategies conducted at a physical distance catalyzed
changed in research recruitment, consent, and methods. Use
of these strategies has allowed research to continue during

the COVID-19 pandemic and also increased access to popula-
tions typically underrepresented in research. Implementation
of data collectionmethods such as smartphone apps, wearable
devices, and self-collection of samples may have been prefer-
able to in-person data collection methods. Participants re-
ported anecdotally that distant research strategies were conve-
nient, efficient, and empowering and made them more likely
to participate, warranting further qualitative and quantitative
inquiry.

Given the vulnerabilities faced by many pregnant women
who experience disparities related to gender, race, class, and
rurality, targeting research toward addressing health inequity
is a priority for perinatal research. The research strategies im-
plemented by this team during the COVID-19 pandemic ad-
dress many of the barriers to research participation for under-
represented populations by encouraging active engagement
in sampling, reducing transportation time and costs, increas-
ing flexibility of scheduling, and improving understanding
of research purposes and processes.2 Continued analysis is
needed to evaluate these strategies. For example, lack of in-
ternet or smartphone access or mistrust of and/or discomfort
with technologymay offset some of the benefits of efficiency.4
Although these innovations address some barriers to research
participation, sociocultural issues also require further atten-
tion, and respectful, equity-focused, patient-centered research
requires continuous awareness and research-team education.

CONCLUSION

The COVID-19 pandemic has increased implementation of
research innovations. Useful strategies include virtual recruit-
ment and enrollment, e-consent, online qualitative data cap-
ture, smart phone data entry, wearable biological measure-
ment, and participant self-collection of biological samples.
Further evaluation is needed to thoroughly access if these pro-
cesses and measures increase access to research participation
among all underrepresented populations, including Black, In-
digenous, and Hispanic persons, people living in rural areas,
and people with low incomes. However, these strategies may
have profound positive benefits to perinatal research through
increasing participant recruitment and improving engage-
ment and retention.
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Abnormal Pap Test Results

What is a Pap test?

A Pap test is a screening test for cervical cancer (cancer of the cervix). Your cervix is the opening from your
vagina into your uterus. A Pap test looks at cells from the cervix to find changes in the cells that might be
cervical cancer or turn into cervical cancer. To do a Pap test, a health care provider puts a speculum in your
vagina so they can see your cervix. The provider will then gently take a sample of cells from the surface of your
cervix. The cells are looked at under a microscope to see if they are normal or not.

What does an abnormal Pap test result mean?

An abnormal Pap test means there are changes in your cervical cells that might not be normal changes. Most
abnormal changes in cervical cells are caused by a virus called the human papillomavirus (HPV). Most cervical
cells with HPV can become normal again over time. But some abnormal cells with HPV become worse instead
of better and may need treatment. Treatment will help prevent cervical cancer. An abnormal Pap test does not
mean you have cancer. But all abnormal Pap tests need follow-up with a health care provider. The list on the
next page describes the different types of abnormal Pap test results.

What is HPV?

HPV is a very common virus. You get HPV from having sex or skin-to-skin contact with someone who has the
virus. There are more than 100 types of HPV. Most do not cause any health problems. A few cause genital warts,
which are growths on the skin around the opening of the vagina and the anus. Some types of HPV can cause
cancer of the cervix, anus, throat, vagina, or vulva (area around the opening of the vagina).

What follow-up do I need if I have an abnormal Pap test result?

There are different ways to learn more about why your Pap test result is abnormal. What is best for you will
depend on the type of abnormal Pap test result you have, your past Pap test results, and your age. Your health
care provider may recommend one or more of these follow-up options:

• Another Pap test in 12 months
• An HPV test to see if cells from your cervix have types of HPV that cause cervical cancer
• A colposcopy

What is a colposcopy?

During a colposcopy, a health care provider looks at your cervix with a special microscope called a colposcope.
The health care provider puts a speculum in your vagina then looks through the colposcope to get a very close
look at your cervix. The colposcope doesn’t go inside your vagina. If any area on your cervix does not look
normal, the provider will take a very small piece of tissue from that area. This is called a cervical biopsy. The
tissue is tested to see if the cells are normal or not. Looking at the tissue from a cervical biopsy gives more
information about your cervix than a Pap test.

How can I lower my chance of getting cervical cancer?

There are several things you can do to lower your chance of getting cervical cancer:

• Have cervical cancer screening on a regular basis. Pap and HPV tests are used to screen (look) for cervi-
cal cancer. Abnormal cells in the cervix usually happen before cervical cancer occurs. Finding and treating
abnormal cells in the cervix can prevent cervical cancer. You should start being checked for cervical cancer
when you are 21 to 25 years old. How often you have cervical cancer screening andwhen you can stop depends
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screening.

• Get an HPV vaccine. This vaccine helps prevent cancers caused by HPV. The HPV vaccine is recommended
for everyone who is 11 to 26 years old. It can be given starting at age 9 years. If you are 27 to 45 years old and
have not had an HPV vaccine, talk with your health care provider about whether you should get one. The
vaccine works best if you get it before you start having sex.

• Protect yourself from getting HPV. Use a condom every time you have vaginal, oral, or anal sex. Condoms
lower the chance you will get HPV and other sexually transmitted infections. Only have sex with one person
who agrees to only have sex with you.

• Don’t smoke. Women who smoke cigarettes have a higher chance of getting cervical cancer than women who
don’t smoke.

Types of Abnormal Pap Test Results

Pap Test Result

Short Name for This

Result Description

Atypical squamous cells of
undetermined significance

ASC-US This is the most common abnormal Pap test result. Changes in the cervical cells were
found, but the reason is not clear. Your health care provider can find out if the changes
are from HPV or another cause, such as a vaginal infection or menopause.

Low-grade squamous
intraepithelial lesion

LSIL Small changes in the cervical cells were found. These changes are usually caused by HPV.
These changes may go away on their own but need follow-up to be sure they do not get
worse.

Atypical squamous cells,
cannot rule out high-grade
squamous intraepithelial
lesion (HSIL)

ASC-H Abnormal cervical cells were found. It is possible that these cells may be precancer (cells
that are likely to turn into cancer if they are not treated) or cancer.

High-grade squamous
intraepithelial lesion

HSIL Abnormal cervical cells were found. These cells are more likely to be precancer or cancer
than an abnormal Pap test result of ASC-US, LSIL, or ASC-H.

Atypical glandular cells AGC Glandular cells are found just inside the cervix and appear abnormal. This means there
could be precancer or cancer.

Adenocarcinoma in situ AIS An area of abnormal growth was found in the glandular cells. This may become cancer
if it is not treated.

Squamous cell cancer SCC It is likely that there is cervical cancer. This is a very rare Pap test result in women who
have Pap tests when they are recommended.

For More Information
Center for YoungWomen’s Health
https://youngwomenshealth.org/2010/06/10/abnormal-pap-test/
American College of Obstetricians and Gynecologists
https://www.acog.org/Patients/FAQs/Abnormal-Cervical-Cancer-Screening-Test-Results
National Cancer Institute
https://www.cancer.gov/types/cervical/understanding-cervical-changes
Flesch-Kincaid Grade Level: 6.6
Approved January 2022. This handout replaces “Abnormal Pap Test Results?” published in Volume 65,

Number 2, March/April 2020.

This handout may be reproduced for noncommercial use by health care professionals to share with patients,
but modifications to the handout are not permitted. The information and recommendations in this handout are
not a substitute for health care. Consult your health care provider for information specific to you and your health.
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Cervical Cancer Screening

What is cervical cancer?

Cervical cancer is cancer of the cervix. Your cervix is the opening from your vagina into your uterus. Cervical
cancer happenswhen cells in the cervix become cancer cells. Most cervical cancer can be prevented if the cervical
cells are checked on a regular basis to see if they are starting to change.

What causes cervical cancer?

A virus called the human papillomavirus (HPV) is the cause of almost all cases of cervical cancer. You get HPV
from having sex or skin-to-skin contact with someone who has the virus. HPV is a very common virus. About
8 out of every 10 women get HPV at some point in their life. There are more than 100 types of HPV. Most do
not cause any health problems. A few cause genital warts, which are growths on the skin around the opening of
the vagina and the anus. Some types of HPV can cause cancer of the cervix, anus, throat, vagina, or vulva (area
around the opening of the vagina).

Most women who get HPV will not get cervical cancer. HPV often goes away on its own within 2 years after
it first appears. In about 1 to 2 out of every 10 women, HPV will stay in the cells of the cervix. These women have
a chance of having abnormal cells that can turn into cervical cancer. We do not know why some women keep
HPV while others do not. We do know some things, like smoking, increase the chance of HPV causing cervical
cancer.

What tests are used to screen for cervical cancer?

There are 2 tests used to screen (look) for cervical cancer:

Pap Test: Cells from the cervix are looked at under a microscope to see if they are normal or not

HPV Test: Cells from the cervix are tested for types of HPV that cause cervical cancer

You can have a Pap test, an HPV test, or both tests at the same time.

How are Pap and HPV tests done?

To do a Pap or HPV test, a health care provider puts a speculum in your vagina so they can see your cervix. The
provider will then gently take a sample of cells from the surface of your cervix. These cells are looked at under
a microscope or tested for HPV.

How often should I have cervical cancer screening?

Most women should have cervical cancer screening every 3 to 5 years. If you have a history of an abnormal Pap
test result, you may need screening more often. How often you have screening depends on your age and your
risk for cervical cancer. Talk with your health care provider about how often you need screening and which test
is best for you.

When do I need to start being checked for cervical cancer?

You should start being checked for cervical cancer when you are 21 to 25 years old. You are very unlikely to get
cervical cancer before you are 21 even if you are having sex. In young women, the virus goes away on its own
most of the time and does not cause problems.
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Most women can stop being checked for cervical cancer after they are 65 years old as long as they have had
normal screening test results for several years. If you have a hysterectomy and your cervix is removed, you may
also stop being tested unless you have had high-grade dysplasia (very abnormal cells) or cervical cancer.

What happens if my Pap or HPV test results are abnormal?

If your Pap or HPV test results are abnormal, talk with your health care provider about what type of follow-
up testing you will need. Most abnormal Pap test results are from HPV infections and are not cancer. It is
important to have follow-up testing to find out why your results were abnormal and if you need more screening
or treatment. You may need to have more testing now or another Pap or HPV test in one year.

Your provider might recommend an exam called a colposcopy. During a colposcopy, a health care provider
looks at your cervix with a special microscope called a colposcope. The health care provider puts a speculum in
your vagina then looks through the colposcope to get a very close look at your cervix. The colposcope doesn’t
go inside your vagina. If any area on your cervix does not look normal, the provider will take a very small piece
of tissue from that area. This is called a cervical biopsy. The tissue is tested to see if the cells are normal or not.
Looking at the tissue from a cervical biopsy gives more information about your cervix than a Pap test.

How can I lower my chance of getting cervical cancer?

There are several things you can do to lower your chance of getting cervical cancer:

• Have cervical cancer screening on a regular basis. Abnormal cells in the cervix usually happen before cer-
vical cancer occurs. Finding and treating abnormal cells in the cervix can prevent cervical cancer.

• Get an HPV vaccine. This vaccine helps prevent cancers caused by HPV. The HPV vaccine is recommended
for everyone who is 11 to 26 years old. It can be given starting at age 9 years. If you are 27 to 45 years old and
have not had an HPV vaccine, talk with your health care provider about whether you should get one. The
vaccine works best if you get it before you start having sex.

• Protect yourself from getting HPV. Use a condom every time you have vaginal, oral, or anal sex. Condoms
lower the chance you will get HPV and other sexually transmitted infections. Only have sex with one person
who agrees to only have sex with you.

• Don’t smoke.Women who smoke cigarettes have a higher chance of getting cervical cancer than women who
don’t smoke.

For More Information

American College of Obstetricians and Gynecologists
https://www.acog.org/womens-health/faqs/cervical-cancer-screening

Centers for Disease Control and Prevention
https://www.cdc.gov/cancer/cervical/basic_info/screening.htm

National Cancer Institute
https://www.cancer.gov/types/cervical/patient/cervical-screening-pdq

Flesch-Kincaid Grade Level: 7.0
Approved January 2022. This handout replaces “Cervical Cancer Screening” published in Volume 60, Number
2, March/April 2015.

This handout may be reproduced for noncommercial use by health care professionals to share with patients,
but modifications to the handout are not permitted. The information and recommendations in this handout are
not a substitute for health care. Consult your health care provider for information specific to you and your health.
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