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Abstract

BACKGROUND

Online surveys can align with youth’s increased use of the internet and can be a
mechanism for expanding youth participation in research. This is particularly
important during the coronavirus disease 2019 (COVID-19) pandemic, when in-
person interactions are limited. However, the advantages and drawbacks of
online systems used for research need to be carefully considered before utilizing
such methodologies.

AIM

To describe and discuss the strengths and limitations of an online system
developed to recruit adolescent girls for a sexual health research study and
conduct a three-month follow up survey.

METHODS

This methodology paper examines the use of an online system to recruit and
follow participants three months after their medical visit to evaluate a mobile
sexual and reproductive health application, Health-E You/Salud iTu™, for
adolescent girls attending school-based health centers (SBHCs) across the United
States. SBHC staff gave adolescent girls a web link to an online eligibility and
consent survey. Participants were then asked to complete two online surveys
(baseline and 3-month follow-up). Surveys, reminders, and incentives to complete
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them were distributed through short message service (SMS) text messages. Upon completing each survey,
participants were also sent an email with a link to an electronic gift card as a thank-you for their participation.
Barriers to implementing this system were discussed with clinicians and staff at each participating SBHC.

RESULTS

This online recruitment and retention system enabled participant recruitment at 26 different SBHCs in seven states
across the United States. Between September 2021 and June 2022, 415 adolescent girls were screened using the
Qualtrics online survey platform, and 182 were eligible to participate. Of those eligible, 78.0% (n = 142) completed
the baseline survey. Participants were racially, geographically, and linguistically diverse. Most of the participants
(89.4%) were non-White, and 40.8% spoke Spanish. A total of 62.0% (n = 88) completed the 3-month follow-up
survey. Limitations of this system included reliance on internet access (via Wi-Fi or cell service), which was not
universally available or reliable. In addition, an individual unrelated to the study obtained the survey link, filled
out multiple surveys, and received multiple gift cards before the research team discovered and stopped this
activity. As a result, additional security protocols were instituted.

CONCLUSION

Online systems for health research can increase the reach and diversity of study participants, reduce costs for
research personnel time and travel, allow for continued study operation when in-person visits are limited (such as
during the COVID-19 pandemic), and connect youth with research using technology. However, there are
challenges and limitations to online systems, which include limited internet access, intermittent internet
connection, data security concerns, and the potential for fraudulent users. These challenges should be considered
prior to using online systems for research.

Key Words: Online recruitment; Adolescents; Sexual and reproductive health; Mobile data; Methodology paper; Data security

©The Author(s) 2023. Published by Baishideng Publishing Group Inc. All rights reserved.

Core Tip: Online systems for health research have the potential to reach larger and more diverse audiences than traditional in-
person recruitment methods. It can also decrease the cost and time necessary to recruit participants in person. This paper
provides a case study of the online system developed and used to evaluate Health-E You/Salud iTu™, an interactive mobile
sexual and reproductive health application (app) for adolescent females used in conjunction with school-based health centers.
This study demonstrates the strengths and limitations of online systems used for research.
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INTRODUCTION

Online systems were widely used prior to the coronavirus disease 2019 (COVID-19) pandemic; however, COVID has
increased the need for researchers to consider alternative methods to continue their study activities remotely[1,2]. Online
systems to recruit and consent participants in research studies can be more time-efficient and reduce costs associated with
traditional, in-person approaches[3,4]. More recently, online recruitment efforts for health research have been conducted
with targeted web-based strategies on social media platforms[2,5,6]. However, online recruitment can also be useful for
clinic-based sampling to evaluate interventions aimed at improving clinical care. In addition, online recruitment methods
may be particularly effective for adolescents, given their increased use of mobile technologies, including smartphones,
tablets, and laptops[7,8]. There is value beyond recruitment; online systems can be used to automatically send
participants links to follow-up surveys, reminders to complete follow-up surveys, and distribute e-gift card incentives[9,
10].

The utilization of mobile technologies can extend the geographical reach and promote the participation of diverse
adolescent populations in health research. Our study specifically focuses on adolescents aged 13-19 years, as that is the
common age of high school students utilizing our participating school-based health centers (SBHCs). It is important to
note that there is variation in the definition of adolescents. For instance, the World Health Organization defines
adolescence as between ages 10-19[11], while the American Academy of Pediatrics considers adolescence as between ages
11-21[12]. Almost all adolescents in the United States (US) (95%) have access to smartphones, and 45% said that they are
“almost constantly” online[8]. This is true for youth from lower socio-economic and diverse racial/ethnic backgrounds.
Specifically, 93% of low-income adolescents, 96% of Hispanic, and 91% of Black adolescents have access to a smartphone
[8]. Further, among US smartphone owners, young adults, those with no college education, and those with lower income
levels are most likely to use their mobile phone as their main source to access the internet[13]. At the same time, studies

WIM | https://www.wjgnet.com 211 September 20,2023 | Volume13 | Issue4 |

Jaishideng®


https://www.wjgnet.com/2222-0682/full/v13/i4/210.htm
https://dx.doi.org/10.5662/wjm.v13.i4.210

Salem M et al. Online systems for adolescent health research

show that youth from diverse racial/ethnic, sexual orientation, gender identity, and low-income backgrounds are often
underrepresented in research[14-16]. Thus, using these technologies can potentially expand youth participation, increase
the diversity of participants[8,17,18], and reach youth from historically under-resourced communities[18]. A recent study
comparing virtual recruitment studies to in-person recruitment for medical research found that virtual studies were able
to enroll participants from more geographically diverse regions and recruit higher percentages of females[19]. Online
recruitment is more cost-effective and time-efficient than in-person recruitment. In-person recruitment involves greater
costs associated with travel to clinic study sites and study staff time spent on recruitment activities[5]. Online surveys can
also be translated and accessed in multiple languages, further expanding accessibility for non-English speaking
participants. It can also include audio features for groups with lower literacy levels[20]. Online surveys are, therefore, an
opportunity to expand youth participant reach for populations who have been historically excluded from health research
and, in doing so, they can help reduce inequities in research participation related to gender, race, ethnicity, education,
location, age, and language spoken.

Using mobile technology for health research data collection can also improve data quality. Online surveys can increase
participants” comfort in completing health surveys, especially those on sensitive topics (e.g., sexual health and behaviors)
[18]. Research shows that compared to a trained health educator, adolescents are more comfortable disclosing health
information on a computer even when they know it will be shared with their clinician[21]. Additionally, online surveys
have been shown to reduce social desirability biases compared to interviewer-administered modes[20,22]. In one study
that analyzed social desirability for a sexual health survey, respondents who completed the survey over the internet were
more likely than those who responded over the telephone to report more than one sexual partner, indicating that online
surveys can decrease social desirability bias[22].

Despite the promise of technology in promoting access to research for diverse populations, barriers remain. While
adolescents’ use of smartphones has increased for all income levels and races/ethnicities, approximately 5% of
adolescents still do not have access[8]. The “digital divide” persists in many groups. In particular, those from rural
regions[23] and low-income communities[24] across the US have unequal access to reliable internet. Although recent
studies show that mobile phone ownership is becoming more evenly distributed among diverse populations[8], divides
in internet access exist among school-aged youth of different household incomes[24]. Thus, the “digital divide” has the
potential to create barriers to online recruitment efforts and can perpetuate inequalities in health research for some
populations.

Online recruitment methods can also create barriers to obtaining informed consent, risk the inclusion of fraudulent
users, and hinder participant retention over time. These barriers have been identified in a national study that used online
surveys for sexual and gender minority adolescent health research[16]. Obtaining consent online may make it difficult for
some participants to fully understand their rights, risks, and benefits of participating in research. Even when the language
is simplified, consent can be complicated. When informed consent is done online, there is no research staff present and
readily available to answer questions, provide clarification, and ensure the potential participants” understanding[16].
While potential participants can be encouraged to contact research staff with questions, they are not required to do so. To
compensate for this limitation and increase comprehension of the consent and study processes, researchers have used
videos, consent quizzes, and interactive follow-up methods[16]. Online surveys are also prone to fraudulent or repeat
users, especially when incentives are distributed for survey completion[16,25]. For example, an online study on COVID-
19’s impact on LGBTQ+ populations resulted in 62% fraudulent survey responses due to the infiltration of bots[25].
Actions such as robust built-in data safety measures, requiring the same data point throughout the survey, and avoiding
automatic incentive payments when the survey is complete, can decrease fraudulent users. However, implementing these
safeguards is time-consuming for researchers and may decrease participation from authorized participants due to
increased survey time and potential time delays for incentive distribution after survey completion[25]. In addition,
participant retention over time may also be problematic when online recruitment strategies are used due to a lack of
personal contact, and participants” early interest in the study may fade over time, especially without a personal
connection to the study[26,27].

Despite these technology-related limitations, there are several advantages to online research methodologies. They can
increase research during COVID isolation periods[1,2], reduce research-related personnel and travel costs for researchers
and participants[5], and improve the feasibility and efficiency of conducting research across multiple geographic regions,
thereby increasing diverse populations of youth access to research[8,17,19]. Due to ever-changing technology landscapes,
there is a need for additional research on best practices for online survey recruitment, data collection, and participant
retention strategies.

There are only a few papers that describe online study processes used in conducting adolescent sexual and
reproductive health (SRH) research; however, these papers are not primarily focused on methodologies. These studies
include an online human immunodeficiency virus (HIV) prevention study called YouthNet[27], an online adolescent and
young adult HIV study called Just/Us[28], and an adolescent SRH study focused on online social media recruitment
called SpeakOut[29]. There are a few gaps in this literature that our methodology paper seeks to address. The papers
describing YouthNet[27], Just/Us[28], and SpeakOut[29] are focused on online recruitment and enrollment methods, but
do not go into detail about survey program, settings, security, monitoring, and tracking. In addition, our study differs
from these studies because it: (1) Uses a hybrid approach of recruiting in-person and data collecting online; and (2)
engages with a youth advisory board that informed our research methods. Specifically, we engaged youth input to ensure
the inclusivity of genders and improve participant retention. This methodology paper aims to address these gaps and
expand the literature on online data collection processes for adolescent health research.
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MATERIALS AND METHODS

This methodology paper provides a case study of an online system that we developed to evaluate Health-E You/Salud
iTu™, an interactive, individually tailored mobile SRH application (app) that is available in English and Spanish. The
web-based app is a pre-visit tool that provides a brief risk pregnancy-risk assessment, personalized patient education,
and contraceptive decision-making support. The app also shares a confidential summary with the clinician, in real-time,
prior to the clinician-patient encounter to improve the delivery of patient-centered contraceptive care. In a cluster
randomized control trial (RCT) of 18 SBHCs in Los Angeles County, California, with 1360 Latina participants, use of the
app increased knowledge, self-efficacy, and use of effective contraception over a 3- and 6-month follow-up[30]. The app is
now being disseminated to SBHCs across the US to evaluate the effectiveness of the app on a broader population of
adolescents, using a randomized stepped-wedge design and an online recruitment and follow-up system. This study uses
a hybrid approach; recruitment occurs in person at SBHCs, and the consent, data collection, and incentive distribution
occurs via an online system that is detailed in this methodology paper. This study includes adolescents who were sex
assigned as female at birth, who have had sexual intercourse in the past three months, not currently pregnant and who
are not currently using a long-acting contraceptive (LARC) device. The participants are between the ages of 13-19 year,
the age range of most youth served in our participating SBHCs.

Data collection survey process

The eligibility, baseline and follow-up surveys were programmed into the Qualtrics online survey platform[31]. The
eligibility survey took less than 5 minutes to complete, and the baseline and 3-month follow-up surveys took approx-
imately 10 minutes. These surveys can be taken on any device (e.g., smartphone, tablet, or computer) connected to the
internet.

Clinic staff were asked to provide all adolescents coming into the participating SBHC with a link to the online
eligibility survey. Clinic staff distributed the eligibility survey link via business cards that had a QR code. In addition,
clinics hung posters that included information about the study along with the survey QR code and bit.ly shortened
survey link. This link directed adolescents to information about the study, and it then asked about their interest in
participating, assessed eligibility, and obtained informed consent.

Consented participants were then asked to provide their cell phone number, which was saved securely in Qualtrics
and used to distribute subsequent survey links through SMS text messages[9]. To link the eligibility, baseline, and follow-
up surveys and to protect participants’ confidentiality, we created a unique participant identifier (ID) that included the
participant’s first letter of their first name, the first letter of their last name, birth date, and birth month.

After creating a unique ID, participants were immediately texted a link to the baseline survey prior to the visit with
their SBHC clinician. This SMS text was generated and distributed through Qualtrics. We also set up the Qualtrics system
to distribute texts at 1 and 2 months after baseline to remind participants about when they would receive the link for the
3-month follow-up survey with the goal of increasing retention rates. In addition, 3 months after baseline, participants
received an SMS text with the link to the 3-month follow-up survey. Participants received SMS text reminders to complete
the 3-month survey beginning 24 hours after receiving the link and every other week for up to 2 months (for a maximum
of three text reminders and two email reminders) as part of our retention efforts.

The National School-Based Health Alliance Youth Advisory Board (YAB) informed the language on the SMS texts and
schedule of the SMS reminders to maximize recruitment and retention. The YAB recommended that the name of the
principal investigator be included to increase the “friendliness” of the text and decrease the risk of it appearing as spam.
They reviewed the language of the messages to ensure that they were gender-inclusive, reduced the length of the text
messages, and provided language about the incentives for completing the survey. They also provided input on the look of
the cards and posters used at the SBHCs to promote the study.

Electronic gift card incentive system

Participant incentives were also distributed through an online system. Qualtrics was used in conjunction with an
electronic gift card (e-gift card) system. For this study, we used Rewards Genius, operated by Tango Card[32]. The
Qualtrics/ Tango integration was included with our University’s Qualtrics license and allowed for the automatic distri-
bution of digital rewards (e-gift cards) to survey respondents. The Rewards Genius system allowed us to select the
monetary amount of the gift card for each specific survey, limit the maximum amount of gift cards distributed, and
included a setting to prevent the distribution of multiple gift cards to the same email for the same survey. Rewards
Genius has a self-serve online portal to track how many incentives have been sent and monitor the incentive budget. At
the end of each survey, the participant was asked how they would like to receive their gift card. If they provided their
email, the participant immediately received an email from Tango with a link to redeem a gift card of their choice. If a
participant did not have (or did not provide) an email, they could request that their gift card be texted to them. For the
SMS option, gift cards were sent manually (as there was no automated option available in this system). To do this, the
research assistant downloaded survey data from Qualtrics every other week and used Stata to export the participants’” cell
phone numbers, without a corresponding email, into an Excel sheet. Research staff manually texted each of these
participants with a link to a gift card.

Survey settings

Qualtrics has a variety of setting options that are important to consider for each survey. In this study, Qualtrics was set to
record incomplete surveys for partial data after 1 week for the eligibility survey and 1 month for the baseline and 3-
month follow-up surveys. The eligibility survey was open for 1 week to decrease the chance of an individual using the
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QR codes multiple times. The 3-month follow-up survey remained open for 1 month after the initial completion date to
increase participant response rates. Each survey included a back button for participants to change or review their
responses, skip logic to route participants to different questions based on their prior responses, and a Qualtrics setting to
ensure that email and phone numbers were entered correctly.

Data storage and security

Data was securely stored in the Qualtrics database. Qualtrics is General Data Protection Regulation (GDPR) and
California Consumer Privacy Act (CCPA) compliant and provides technology for users to be compliant as well[33]. As
mentioned previously, to further protect participants” confidentiality, data from the eligibility survey were stored
separately from the baseline and follow-up surveys. The baseline and follow-up surveys included the participant’s
unique ID, so there was no way to identify an individual with their survey responses, if in a rare event, the back-end
database was hacked. Rewards Genius and Tango Card also protect data and privacy through GDPR and the CCPA in
addition to multi-factor authentication[32]. Only authorized research staff had access to these systems. We also set up a
code within Qualtrics that includes reCAPTCHA (Completely Automated Public Turing Test to Tell Computers and
Humans Apart) data to identify bots and relevant ID data to prevent duplicate responses, fraudulent users, and the distri-
bution of multiple gift cards to any individual user. The security system in Qualtrics was vital because our online surveys
were attached to incentive gift card distribution. Participants or hackers may be motivated to complete the surveys
multiple times with inaccurate responses to obtain e-gift cards[33].

Data monitoring

Monitoring participant enrollment, follow-up survey completion, and gift card distribution were critical to the integrity of
this study. Data, including the participant variables included in the unique ID and participant contact information from
the eligibility, baseline, and 3-mo surveys, were downloaded from Qualtrics by SBHC in each state. The participant’s
unique ID was used to match the baseline and follow-up surveys using Stata programming. The Stata code identified
potential duplicates, participant identification data errors, and participants without emails who need manual (SMS) gift
card incentive deliveries. Fraudulent and repeat users were identified during this data monitoring process through
duplicate unique IDs, emails, or phone numbers. The code also produced Excel files of unmatched surveys, including
participants who were eligible but did not complete a baseline survey and/or participants who completed the baseline
but not the 3-month follow-up survey. This monitoring system allowed us to manually send unmatched participants an
SMS text reminder with the survey link. As part of data monitoring efforts, enrollment and 3-month survey completion
rates were provided to each participating SBHC on a monthly basis. The investigators discussed this data with clinicians
and staff champions from each site, along with implementation successes and challenges.

We worked with SBHCs in diverse locations that largely serve youth who are underserved by the broader health care
system. To increase the representation and diversity in our sampling, we asked SBHC staff to provide all adolescents
coming for care the opportunity to participate in the study and use the app (when in intervention mode). In addition, we
used data monitoring to ensure that the online sampling was representative of youth at the SBHCs. For each school year,
we compared the demographics of the survey responses with the retention rates. While we encouraged the distribution to
all adolescents and had an incentive system to encourage participation, our sample is one of convenience and relied on
the youth’s willingness to participate.

The statistical methods of this study were reviewed by Lance Pollack, PhD at the University of California San
Francisco.

Ethical approval
Informed consent by all participants were obtained through an online consent process. The research protocols and study
were approved by ethics review boards at the University of San Francisco.

RESULTS

Participant enrollment and retention
In the academic year between September 2021 and June 2022, 26 SBHCs across seven states: California, Illinois,
Massachusetts, Michigan, Minnesota, New York, and Texas agreed to participate in this study. A total of 415 adolescents
were screened to determine eligibility. The screening rate was based on participants who at least clicked on the link that
the SBHC staff provided them. Of these, 43.9% (n = 182) were eligible based on study inclusion criteria. There were no
significant differences between ineligible and eligible participants when comparing age, race/ethnicity, and language
spoken at home. Of the 182 eligible participants, there was a 78.0% (n = 142) retention rate of those who were enrolled
and completed the baseline survey (Figure 1). Of the enrolled participants, all were female sex assigned at birth (per
inclusion criteria), 95.1% (n = 135) were identified as female, 2.8% (n = 4) identified as non-binary, 1.4% (n = 2) as male or
transgender male, and 0.7% (n = 1) as gender fluid (Table 1). The mean age was 16.7 (SD +/- 1.1) years. Nearly half
(49.3%) of the participants identified as Hispanic/Latin, 15.5% Black/African American, 12.7% Asian, 10.6% White/
Caucasian, and 12% multi-racial/ethnic. Many (40.8%) spoke Spanish with their family, either solely or in addition to
English.

Of those who were enrolled in the study, there was a 62.0% (1 = 88) retention rate of those who completed the 3-month
follow-up survey. There were no significant differences in age, race/ethnicity, and languages spoken at home between
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Table 1 Descriptive statistics of participants at baseline*"¢

Demographics n (%)
Gender
Female 135 (95.1)
Male 1(0.7)
Transgender male 1(0.7)
Non-binary 4(2.8)
Gender fluid 1(0.7)

Sex assigned at birth

Female 142 (100)
Age group, mean +/- SD 16.7 +/-1.1
Race/ ethnicity

Asian 18 (12.7)

Black/ African/ African Amer 22 (15.5)

Hispanic/Latinx/o/a 70 (49.3)

White/Caucasian 15 (10.6)

Multi-racial/ ethnic 17 (12)
Speaks Spanish with family 58 (40.8)

N =142 unless otherwise noted.
®Outcomes are 1 (%) unless otherwise noted.
‘Percentages may not add up to 100 due to rounding.

415 screened > 233 Not eligible
l Does not have a cell phone (6%, n = 25)
Did not consent (8%, 7 = 32)
182 eligible and consented (44%) Not female at birth (4%, 77 = 15)
Not in age range (4%, n = 18)
l Never had sex (27%, n = 111)

Currently pregnant (1%, n = 4)

142 completed baseline survey (78%) Using a LARC (IUD or implant) (7%, 77 = 28)

i Percents include the denominator of total
142 enrolled screened (7 = 415)
Individuals may be ineligible because of more
l than one factor

88 completed 3-month follow-up (62%)

DOI: 10.5662/wjm.v13.i4.210 Copyright ©The Author(s) 2023.

Figure 1 Participant flow diagram.

those who completed the 3-mo follow-up and those who did not (Table 2). Among the 3-month follow-up survey
participants, 95.5% were identified as female with a mean age of 16.8 years (SD +/-1.04). Nearly half (46.6%) identified as
Hispanic/Latin, 11.4% Black/African American, 14.8% Asian, 12.5% White/Caucasian, and 14.8% reported being multi-
racial/ethnic.

Challenges

There were a few challenges that resulted with this online data system. As part of ongoing data monitoring efforts, we
provided SBHC clinicians and staff monthly data and discussed implementation barriers. Some staff reported that it was
difficult to remember to distribute the link because they had other responsibilities, were short-staffed, or they forgot
when the adolescent was being seen for a non-reproductive health visit. A total of 21 out of the 26 SBHCs reported being
short-staffed or overworked due to ongoing challenges with COVID-19 that increased rates of illness for staff and their
family members, exacerbated youth mental health issues, and contributed to burn-out. Additionally, some clinicians and
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Table 2 Descriptive statistics of participants at 3-mo follow-up?®°

Demographics n (%)
Gender

Female 84 (95.5)

Transgender male 1(1.1)

Non-binary 3(3.4)
Sex assigned at birth

Female 88 (100)
Age group, mean +/- SD 16.8 +/-1.04
Race/ ethnicity

Asian 13 (14.8)

Black/ African/ African Amer 10 (11.4)

Hispanic/Latinx/o/a 41 (46.6)

White/Caucasian 11 (12.5)

Multi-racial/ ethnic 13 (14.8)
Speaks Spanish with family 34 (38.6)

N = 88 unless otherwise noted.
®Outcomes are 1 (%) unless otherwise noted.
‘Percentages may not add up to 100 due to rounding.

staff reported that internet access and connectivity problems were barriers to youth accessing and completing the
surveys. There were internet connectivity issues for cellular data at five SBHCs, limiting access for youth to use their
phones to complete the surveys. The high school affiliated with two SBHCs, did not allow students to use their cell
phones on campus so youth could not access the internet until these sites were able to connect tablets to their clinic Wi-Fi,
which involved setting up a secure guest wifi network. As a result, not all potential participants received the eligibility
survey link.

Despite protections against duplicate and fraudulent users, there were some duplicate users that we identified and
removed, and one individual, not related to the study, hacked the system and obtained multiple e-gift cards. Duplicate
users came from SBHCs that provided adolescents with iPads to access the online eligibility survey. Since multiple youth
were using the same device, a generic link had to be used to access the online system. Thus, it was not possible to set up
Qualtrics to limit the number of times that a survey was completed for respondents using the same device. Duplicates
were removed as part of the data monitoring and cleaning process. Additionally, one SBHC posted the survey link on
their social media website. An individual, not involved with this SBHC, obtained the survey link to access the survey,
identified the study eligibility criteria, and generated multiple, fictitious participant contacts to complete multiple
baseline surveys and obtain incentives. The hacker used the system over the weekend and by Monday, when study staff
returned to work and discovered the problem through routine data monitoring, the hacker completed 668 surveys and
obtained $6680 in gift cards. This was the only time in which this issue occurred. All SBHCs were advised to distribute
the link only to individual patients coming to their clinic and avoid posting the link on social media or other clinic
websites. There was no breach of any participant data during this incident.

DISCUSSION

This methodological paper provides a case study of the online system used to evaluate the Health-E You/Salud iTu™ app.
We found that this system enabled us to recruit and retain a diverse study population without having to deploy study
personnel to the 26 SBHC sites across seven states. We found no statistically significant differences between eligible and
non-eligible participants based on age, race/ethnicity, and language spoken at home. There were also no significant
differences between participants who completed the baseline and participants who completed the 3-month follow-up
survey based on age, race/ethnicity, and language spoken at home.

Strengths of the online system

A major strength of this online research system was its ability to reach a diverse group of youth at multiple SBHCs across
the nation including Northern and Southern California, Illinois, Massachusetts, Michigan, Minnesota, New York, and
Texas. In addition to geographic diversity, this study recruited a racially diverse sample size with almost half coming
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from Hispanic/Latin backgrounds and the balance comprising relatively equal proportions of Black, Asian, White, and
multi-racial/ethnic participants. Additionally, almost half respondents reported that they were Spanish speakers. The
online system allowed participants to participate in their preferred language English or Spanish and they could toggle
between languages throughout the process. Increasing diversity of participants’ region, race, and language spoken is a
vital aspect to increasing inclusivity and representation of underrepresented populations in health research.

Online research systems can reduce costs and increase efficiency for researchers. Online research systems allow for
increased organization, centrally located documents and materials, and an efficient tracking system to save time for
researchers. The study recruitment and surveys were set up online with automatic survey distributions and reminders
using Qualtrics settings, which allowed our research staff to have more time to track and communicate with participants
individually, meet with clinics more frequently, create and meet with the youth council, and make adaptations to
improve the study. Online surveys saved costs on transportation, survey materials, and data collection staff. In this study,
these aspects would have been costly due to the number of participating SBHCs across multiple states in the US.
However, it should be noted, that there can be research costs when a study uses paid adds to recruit via social media or
through paid online survey platforms[5] (neither of these were used in this study). Our hybrid approach that included
initial in-person contact (by SBHC staff) followed by online data collection and monitoring, cost less than other online
studies[27,29,35]. An online HIV study spent $13,000 on banner advertising[27] and a smoking-cessation study spent
$172.76 per participant on social media[35]. In contrast, our study spent approximately $32.77/clinic on promotional
materials for direct study recruitment.

Online surveys are also an extremely effective way to increase the accuracy of survey responses from adolescent
participants as well as their comfort responding to sensitive questions about their SRH. In previous SRH studies,
adolescents have reported concerns about clinician judgment, power differential, and a lack of confidentiality[34].
Research also shows that adolescents feel more comfortable answering SRH questions online compared to clinician or
researcher interview[21]. In addition, while not examined in the current study, prior research found that social
desirability bias occurred when research was conducted in person or on a phone call rather than online[22].

Limitations of the online process
Despite the advantages of online systems, such as those used in the current study, there are important challenges to
consider. While asking clinic staff to distribute the link did not seem like it would be burdensome, staff commonly forgot
to do so. Clinics reported being short-staffed, overworked, and were focused on other pressing priorities at their clinic
and/or with their patients - most of which were related to ongoing challenges associated with the COVID-19 pandemic.
Consistent with prior research[16,25], our study found that online recruitment and follow-up surveys can increase the
possibility of duplicate survey responses and invalid survey participants or hackers. By automatically linking online
surveys to gift card incentive distributions (participants receive an e-gift card directly after survey completion), hackers
can take advantage of incentive systems to target the survey through code that searches the internet for surveys linked to
gift cards. To prevent unsolicited participants from finding online surveys, survey links should not be posted online on
public platforms. However, restricting access to survey links can also limit broader recruitment through online platforms
such as social media sites. To maximize reach and limit fraud, gift cards could be manually distributed via text or email
after each survey is verified and/or researchers can consider validating the authenticity of the participant through follow-
up phone calls prior to study enrollment. However, both of these methods can increase the burden for research staff and
create delays in the distribution of participants’ gift cards. To limit these duplicate and fraudulent user issues, we
implemented robust security systems in Qualtrics (described in the methods section); however, there was still a
possibility for error of fraudulent or duplicate users in these security systems. Researchers as well as potential
participants need to better understand the risks of online research, such as fraudulent users, duplicates users, and
potential data security breaches, especially in the context of rapidly evolving computer-based and online technologies.
While the retention rates in this study are comparable to other online studies focused on SRH, there is a need to
improve retention rates in online studies. The recruitment and 3-month retention rates in this study were higher than
those of the original cluster RCT (78% vs 57% for recruitment rates and 3-month retention rates were 62% vs 50%,
respectively)[30]. These improvements in the current study may be due to lessons learned from the original trial,
additional input from the YAB, and the expanded diversity of the study population. One advantage of this study’s online
system, compared to the original RCT, was the use of automatic reminders for surveys through Qualtrics. Our retention
rates were also greater than that of another online HIV prevention study, which had a 53% retention rate at the 2-month
follow-up[27]. This HIV study relied heavily on online recruitment through banner advertisements, which is advant-
ageous for reaching a larger and more diverse study sample; however, using this approach resulted in approximately
20% of potentially fraudulent participants. Our study was able to overcome this issue because, by its very nature, the
intervention, use of the Health-E You app, is designed to be used in conjunction with a health care visit. While data
collection was done via our online system, SBHC clinic staff provided the opportunity to use the eligibility link to begin
the online system with real patients. In addition, we verified participants by requiring phone numbers to receive future
surveys and matched across surveys using the match ID and email addresses. In another online HIV study with
adolescents and young adults, retention rates were 69% at the 2 month follow-up and 50% at the 6 month follow-up[28].
While this is more comparable to our study, these rates are lower than those found in other SRH studies conducted in
person[28]. In contrast, the retention rates in the current study are lower than those found in a study that recruited
adolescents via social media[29] whose retention rates ranged from 71% (in the control group) to 79% (intervention). This
is likely due to the fact that once deemed eligible via the online system, a research assistant conducted a follow-up phone
call to verify eligibility and randomize participants to the intervention or control condition. This approach was not
possible in our study, since participants were recruited in clinic and the baseline survey had to be completed prior to
seeing their clinician. Recruiting via social media is advantageous for recruiting a greater number of individuals over a
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shorter time period as was demonstrated in the SpeakOut study[29]. In this study, high retention rates can be attributed
to the work of research assistants who called each participant to verify their eligibility. This verification process improved
the integrity of the data; however, this is a time-consuming and costly approach (in terms of staff time). When we
compared our study’s retention rates with a smoking cessation study conducted on line, our retention rates were higher
[35]. That study had an overall 52% 3-month follow-up retention rate and did not find any significant differences in
retention rates between the online methods (including social media, ads, and standard media) vs the traditional
recruitment methods that they used[35]. Despite these variations in retention rates, some research suggests that the
overwhelming majority (82%) of young adults prefer online surveys over mail-in surveys and this preference was greater
not only for youth of younger ages, but also for those from higher socio-economic backgrounds[36]. On going efforts to
improve retention rates for all participants are needed.

To improve retention rates, researchers have used immediate incentives, continual contact information collection, and
consistent reminders[28,29,35,36]. Our study also used these strategies and resulted in comparable or slightly better
retention rates than those found in other studies using similar online methods. Thus, it is important to identify and
further investigate additional approaches to recruit and increase participant retention when using online methodologies.
While the use of online systems for research can increase the reach and diversity of study populations, relatively low
retention rates can limit the generalizability of study findings.

Researchers using online systems also need to make special efforts to include participants who do not have internet
access. Online surveys require internet access through cellular data, Wi-Fi connection, or ethernet cable connection and
this can prevent individuals without such access from participating in research. They may not have cell phones that can
access the internet or may have limited data plans with their smartphones. Others may not have household internet
access, especially if they live in rural and other underserved areas. Data from the National Center for Education Statistics
found that the percentage of households (with youth aged 3 to 18 years old) with home internet access was highest
among those who were Asian (99%) and White (97%), and lowest among those who were American Indian/Alaska
Native (83%), Pacific Islander (90%), and Black (91%)[37]. Reasons for lack of access included “did not need it/not
interested” (50%) and “internet too expensive” (26%)[37]. Additionally, rural US residents also experience lower access to
home internet (72%) compared to their suburban (79%) and urban (77%) counterparts[23]. In 2021, the United Nations
adopted a resolution on the internet as a human right and encouraged countries to adopt “national internet-related public
policies that have at their core the objective of universal access”[38]. However, the US lacks a national policy guaranteeing
universal access and internet access disparities remain. Because online survey research systems are dependent on internet
access, it is important for future research to explore ways to recruit and retain participants with more equitable rates
rather than excluding populations with limited access. This may require hybrid approaches that use a combination of
internet and in-person recruitment methods and partnering with community-based organizations to reach and include
groups underrepresented in research.

Another limitation of online-only research studies is the lack of in-person interaction. Although the online system can
decrease the time that clinics are required to dedicate to the study, it also limits the interpersonal connection that
researchers make while in the clinics. To compensate for this limitation, our research team met with the clinic staff every
few months via Zoom; however, a few clinics were unresponsive over email. In-person interaction could potentially
increase clinic staff engagement in the study. The lack of in-person contact with participants, may also contribute to lower
follow-up rates as they may feel less of a connection to the researchers and with the study.

Lastly, our study is limited because its findings are not generalizable to all adolescents. Our study participants are
female at birth, attend SBHCs, are between the ages of 13-19 years, and not currently pregnant or using a LARC device.
However, our online methods are still relevant to the overall literature on adolescent health.

Future implications

This case study of an online system for health research has implications for future research. Ensuring the security of
participants” data is a top priority as is maintaining the authenticity of participants and data quality. Although there is
increasing information available to the public about data security in settings such as jobs, browsing the internet[39], and
social media[40], there is a lack of research describing how to ensure data security in research settings. As shown in our
study, added measures are critical to safeguard the distribution of electronic gift cards. Researchers need to be fully aware
of these risks and vigilant in protecting and monitoring data security[41]. However, health researchers are often not
trained in or aware of all of the details involved with data security and need to partner with experts within and/or
outside of their institution to ensure that the best possible security protections are in place, such as separately storing
data, securing public Wi-Fi networks, and using data leak prevention and protection systems[42,43]. In this study, we
worked closely with Qualtrics representatives and our UCSF Salesforce team. With ever evolving cyber-attacks, new
technologies emerge to address this growing threat such as data storage programs and security protected online files[44].
It is vital for future studies to specifically address ways to maximize outreach and recruitment while ensuring the authen-
ticity of the participants and their responses. This involves exploring online and social media recruitment but instituting
robust security measures to verify participants such as contact information validation and mobile device authentication
[25].

Although this study displayed ways that online systems can reach more racially, geographically, and linguistically
(language) diverse populations, there are still disparities in online access through limited Wi-Fi and/or cell service[24]. It
is important for studies to continue to identify strategies that include diverse populations through online systems and
consider hybrid approaches when online inclusion is not possible. This includes conducting research activities in person
with populations that have limited device or internet access. Lastly, there is a need to research the online system
limitations related to engagement and the connection between the researcher and participant or clinic staff. It would be
helpful for future studies to analyze the extent to which participant engagement is lost in online studies as opposed to in-
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person studies. As these limitations are addressed, online systems can be a powerful strategy for increasing the reach and
diversity of populations included in health research.

CONCLUSION

Overall, this methodological paper displays the importance of online systems for youth participation in health research
and provides examples of methods used to maximize efficiency of these systems. This case study of the Health-E You/
Salud iTu™ app discusses the use of online systems that helped recruit youth via their mobile devices, distribute surveys,
monitor participants, and deliver reminders. These systems improved the geographic reach and inclusion of diverse
youth participation. Additionally, in an era of COVID-19 remote work, increased use of telehealth, and youth’s use of
technology, online systems are crucial for health research. Future studies should study how to leverage technology to
further improve reach, diversity, and inclusion of underrepresented groups in research.

ARTICLE HIGHLIGHTS

Research background

Online surveys can align with youth’s increased use of the internet and can be a mechanism for expanding youth
participation in research. The utilization of mobile technologies can extend the geographical reach and promote the
participation of diverse adolescent populations in health research. Using mobile technology for health research data
collection can also improve data quality. However, the advantages and drawbacks of online systems used for research
need to be carefully considered before utilizing such methodologies.

Research motivation

There are few methodology papers that describe online study processes in the same field as our study, adolescent sexual
and reproductive health (SRH). These studies that describe online methodologies include an online human immunodefi-
ciency virus (HIV) prevention study called YouthNet, an online adolescent and young adult human immunodeficiency
virus study called Just/Us, and an adolescent SRH study focused on online social media recruitment called SpeakOut.
However, there is a lack of research on how to specifically involve adolescents in research and the methods used to
ensure diversity, keep the adolescents retained, and maintain data security.

Research objectives

The purpose of this study is to describe and discuss the strengths and limitations of an online system developed to recruit
adolescent girls for a sexual health research study and follow them for 3 months. It aims to address the gap of
methodology papers and expand the literature on online data collection process for adolescent health research.

Research methods

This methodology paper examines the use of an online system to recruit and follow participants to evaluate a mobile SRH
application, Health-E You/Salud iTu™, for adolescent females attending school-based health centers (SBHCs) across the US.
The paper goes into detail regarding the following methodologies for our online study: Data collection and survey
processes, the electronic gift card incentive system, survey settings, data storage and security, and data monitoring.

Research results

This online recruitment and retention system enabled participant recruitment at 26 different SBHCs in seven states across
the United States. Between September 2021 and June 2022, 415 adolescent girls were screened using the Qualtrics online
survey platform, and 182 were eligible to participate. Participants were racially, geographically, and linguistically diverse;
most of the participants (89.4%) were non-White, and 40.8% spoke Spanish. Limitations of this system included reliance
on internet access (via Wi-Fi or cell service), which was not universally available or reliable, and some issues individuals
outside the study discovering the survey link and completing multiple surveys.

Research conclusions

Online systems for health research can increase the reach and diversity of study participants, reduce costs for research
personnel time and travel, allow for continued study operation when in-person visits are limited (such as during the
coronavirus disease 2019 pandemic), and connect youth with research using technology. The methods detailed using
online surveys, online gift card distribution, and online data monitoring and tracking are new and add to the lack of
methodology papers. However, there are challenges and limitations to online systems, which include limited internet
access, intermittent internet connection, data security concerns, and the potential for fraudulent users. These challenges
should be considered prior to using online systems for research.

Research perspectives
This case study of an online system for health research has implications for future research. Ensuring the security of
participants” data is a top priority as is maintaining the authenticity of participants and data quality and as shown in our
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study, added measures are critical to safeguard the distribution of electronic gift cards. It is important for studies to
continue to identify strategies that include diverse populations through online systems and consider hybrid approaches
when online inclusion is not possible. Lastly, there is a need to research the online system limitations related to
engagement and the connection between the researcher and participant or clinic staff.
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