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Abstract

Background—We launched the Boston University Pregnancy Study Online (PRESTO) to assess 

the feasibility of carrying out an internet-based preconception cohort study in the U.S. and 

Canada.

Methods—We recruited female participants age 21–45 and their male partners through internet 

advertisements, word of mouth, and flyers. Female participants were randomized with 50% 

probability to receive a subscription to FertilityFriend.com (FF), a web-based program that 

collects real-time data on menstrual characteristics. We compared recruitment methods within 

PRESTO, assessed the cost-efficiency of PRESTO relative to its Danish counterpart (Snart-

Gravid), and validated retrospectively-reported date of last menstrual period (LMP) against FF 

data.

Results—After 99 weeks of recruitment (2013–2015), 2,421 women enrolled; 1,384 (57%) 

invited their male partners to participate, of whom 693 (50%) enrolled. Baseline characteristics 

were balanced across randomization groups. Cohort retention was similar among those 

randomized vs. not randomized to FF (84% vs. 81%). At study enrollment, 56%, 22%, and 22% 

couples had been trying to conceive for <3, 3–5, and ≥6 months, respectively. The cost per subject 

enrolled was $146 (2013 $US), which was similar to our companion Danish study and half that of 

a traditional cohort study. Among FF users who conceived, >97% reported their LMP on the 

PRESTO questionnaire within 1 day of the LMP recorded via FF.

Conclusions—Use of the internet as a method of recruitment and follow-up in a North 

American preconception cohort study was feasible and cost-effective.

Disclaimer: All VIP Fertility Friend memberships were donated free of charge to the PRESTO research efforts. No NIH funding was 
used to purchase any Fertility Friend memberships.
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Introduction

About 15% of North American couples experience infertility, clinically defined as the 

inability to conceive within 12 months of unprotected intercourse.1 Pregnancy rates have 

declined over the last several decades,2,3 but few modifiable risk factors for infertility have 

been identified. In addition to female and male age,4 several lifestyle and behavioral factors 

have been associated with delayed time-to-pregnancy (TTP), including smoking, obesity, 

and extremes of physical activity.5 Results have been inconsistent across studies, most likely 

due to differences in exposure measurement and study design.

Prospective TTP studies are expensive and time-consuming, given the considerable effort 

placed on recruiting and retaining a cohort of participants that provide high-quality data. 

Furthermore, couples planning a pregnancy are not easily identifiable by traditional 

methods. Our earlier NIH-funded study, Snart-Gravid (“Soon Pregnant”)6,7 and its successor 

study, Snart-Foraeldre (“Soon Parents”), evaluated the feasibility of internet-based 

recruitment and follow-up of a preconception cohort in Denmark.7 Snart-Gravid enrolled 

over 5,000 women and achieved a cost per enrolled participant that was half that of a 

traditional prospective cohort study.7,8

The extent to which an internet-based study could be successful in North America, where 

cultural and privacy norms are different, is unclear. We launched the Boston University 

Pregnancy Study Online (PRESTO) to assess the feasibility of carrying out an internet-based 

preconception cohort study in the U.S. and Canada; to randomize female participants with 

50% probability to receive a premium subscription to FertilityFriend.com (FF); and to assess 

determinants of subfertility. Similar to its Danish counterpart, PRESTO enrolls women 

before pregnancy and collects data prospectively. Despite the growing number of 

prospective TTP studies,6,9–11 most TTP studies have been small, confined to a single 

geographic region, and retrospective in design.12

In the present report, we compare recruitment methods, assess the cost efficiency of 

PRESTO relative to Snart-Gravid, and validate retrospective reporting of last menstrual 

period (LMP) dates with prospectively-collected menstrual cycle data from FF. As 

secondary aims, we examine predictors of male participation, assess whether FF is 

associated with cohort retention, and identify predictors of software use among women 

randomized to FF.

Methods

Study Design

PRESTO is a prospective cohort study of couples residing in the U.S. and Canada that began 

recruitment in 2013. Eligible women are aged 21–45 years, not using contraception or 

fertility treatments, in a stable relationship with a male partner, planning a pregnancy and 
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not currently pregnant, and willing to participate in a 12-month study. There are no 

restrictions for male partners, other than that their female partner is already enrolled.

Enrollment

Enrollment and primary data collection are accomplished via the study website (http://

presto.bu.edu) and email (bupresto@bu.edu). Potential female participants read an online 

consent form, complete a screening questionnaire, and provide a valid e-mail address that is 

subsequently confirmed. The confirmatory e-mail includes a link that directs women to a 

comprehensive online baseline questionnaire (median completion time: 32 minutes). 

Women are then encouraged to invite their male partner to complete an optional one-time 

baseline questionnaire (median completion time: 14 minutes). Ten days after enrollment, 

female participants are invited to complete the Dietary Health Questionnaire (DHQ) II,13 a 

web-based food frequency questionnaire developed and validated by the National Cancer 

Institute (median completion time: 40 minutes).

After completing the baseline questionnaire, women are randomized with 50% probability to 

receive a complimentary premium subscription to FertilityFriend.com (FF), a menstrual 

cycle charting and fertility information software program accessible via computer or 

smartphone. Existing FF users are not eligible for randomization. At every stage of the study 

(baseline, diet, and follow-up questionnaires), we can quantify the number of eligible 

participants who did not start their questionnaires or only filled out part of it. We can also 

compare demographic characteristics of ”partial responders” with ”responders” because 

demographic data were collected at the start of the baseline questionnaire. All data are 

protected using secure socket layering (SSL) encryption technology and are implemented by 

means of unique login names, passwords, and unique IP addresses of users’ computers. On a 

weekly basis, updated FF data are available to PRESTO investigators via download from a 

secure password-protected server.

Incentives

In addition to FF, participants are entered into several lotteries, depending on their level of 

participation. One of every 500 women who complete the dietary survey are entered into a 

lottery to win a $100 grocery store gift card and 1/500 women who complete all of the 

required follow-ups are entered into a drawing to win a $200 gift card. Women who 

complete the dietary survey receive a summary of their intake (macro-and micro-nutrients) 

and USDA recommendations for selected nutrients. To enhance male participation, 1/250 

couples are randomly selected to win an iPad mini if the male partner completes his survey.

With the exception of FF, we avoid using incentives in the recruitment phase of PRESTO 

out of concern that it may encourage initial participation for financial rather than altruistic 

reasons, thereby attracting individuals who are less intent on completing the study.

Advertising

We implemented various advertising strategies and compared their effectiveness in 

participant recruitment. These methods included targeted banner advertisements on 

Facebook.com, Twitter.com, and other social-networking sites; health-related websites such 
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as WebMD.com; pregnancy-related websites; and parenting blogs. We purchased “e-mail 

blasts” from TheBump.com, which emailed advertisements to registrants living in selected 

U.S. metropolitan areas. Finally, we assessed the effectiveness of traditional methods such 

as posting flyers in local shops and community-health centers, and advertising in print 

magazines and newspapers. We also mailed recruitment postcards to newly-married women 

residing in Massachusetts, identified from commercial mailing lists purchased from 

TheKnot.com.

Data Collection

Tracking and Follow-up

After completing the baseline questionnaire, women are contacted by email every 8 weeks 

for up to 12 months or until self-reported pregnancy (i.e., primary endpoint of interest), 

whichever occurs first. A reminder email is sent every 3 days for up to 9 days (1 initial 

invitation plus 3 reminders) until the questionnaire is completed. A 21-day window is given 

to complete the follow-up questionnaires. After >1 missed cycle of follow-up, personalized 

reminder emails are sent to non-respondents. If non-response appears to be due to technical 

problems or a changed email address, we contact the subject by telephone. The study 

website provides information on how a participant can discontinue participation; a 

“withdrawal” form is available for this purpose.

Variables

Data self-reported on the female baseline questionnaire include: contact information (name, 

telephone number, birth date, primary and back-up email addresses, and home address); 

biographical and SES data (marital status, length of partnership, education, occupation, 

income); reproductive and medical history (menstrual history, cycle length, contraceptive 

history, gravidity, parity, birth characteristics, infertility history, medication use, medical 

illnesses); the Major Depression Inventory (MDI);14 the Perceived Stress Scale (PSS-10);15 

lifestyle factors (height, weight, waist and hip circumferences, physical activity, alcohol 

intake, smoking, caffeine, supplement use, intercourse frequency, doing anything to improve 

chances of conception--e.g., charting menstrual cycles, monitoring cervical fluid quality, 

using ovulation predictor kit); and male characteristics (age, education, height, weight, and 

smoking history).

The male baseline questionnaire collects self-reported data on demographics, medical 

history, pubertal timing, height, weight, waist circumference, physical activity, alcohol, 

tobacco, caffeine, medication and supplement use, intercourse frequency, infertility, and 

exposure to various heat sources (e.g., saunas).

The bimonthly female follow-up questionnaires assess changes in exposures and pregnancy 

status. Key variables related to fecundability, such as frequency of intercourse, time apart 

from male partner, and doing anything to improve chances of conception, are also included. 

The early pregnancy questionnaire, to which a woman immediately transitions when she 

reports a pregnancy on the follow-up questionnaire, assesses pregnancy confirmation 

method, nausea and vomiting, and changes in exposures such as coffee intake and 
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medication use. The late pregnancy questionnaire, designed chiefly to identify late 

miscarriage, is completed at 32 weeks’ gestation.

Linkage with Birth Registry

PRESTO links questionnaire data with birth registry data from the Massachusetts 

Department of Public Health, which provides additional data on birth weight, gestational 

age, and medical interventions in pregnancy and delivery. We are seeking linkage with other 

birth registries in states with high numbers of participants (e.g., PA and CA).

Biospecimen Collection

In a pilot project, PRESTO invited women with attempt times at study entry of 0, 1, or 2 

cycles and who live or work in the Greater Boston area to provide blood and urine samples 

at the Boston University School of Public Health. Women were paid $100 for their visit to 

the laboratory until March of 2015, after which women were paid $50 because we added a 

2nd trimester visit ($50 compensation). We successfully collected biospecimens from 69 

participants during the preconception period (58% of those invited agreed to participate). 

Since March of 2015, we have collected biospecimens from 7 pregnant women during the 

2nd trimester (50% of those invited agreed to participate).

Data Analysis

We assessed baseline characteristics of women by FF randomization status. We used log-

binomial regression models to assess predictors of FF use and predictors of male 

participation. Probability ratios (PR) and 95% confidence intervals (CI) were adjusted for 

potential confounders.

We assessed the level of agreement between LMP dates reported on PRESTO 

questionnaires and those recorded using FF software. On each PRESTO questionnaire, 

women reported the first day of their LMP (i.e., first day of bleeding, not spotting). LMP 

dates in FF were identified using daily-recorded data on the presence and heaviness of 

menstrual flow. The first day of menstrual flow in a series of consecutive days with “light”, 

“medium”, or “heavy” flow (not spotting), was taken to be the LMP date.

In a previous publication, our research team compared the relative cost efficiency (in 2008 

US$) of Snart-Gravid ($160 per participant enrolled) with a hypothetical study of identical 

scope conducted without the internet ($322 per participant enrolled).7 Adjusted for inflation 

to 2013 US$, these costs are $173 and $348 per participant enrolled, respectively. We 

estimated costs for PRESTO in an identical manner, based on our actual study budget 

excluding institutional indirect costs.

Because PRESTO follow-up is still ongoing and many women have not had the opportunity 

to complete 12 months of observation, we defined “response” in this report as the proportion 

completing ≥1 follow-up questionnaire(s) or who notified us that they had experienced a 

pregnancy or miscarriage, had initiated fertility treatment, or were no longer trying to 

conceive. Response proportions were restricted to the subset of women who had the 
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opportunity to complete a follow-up questionnaire (8 weeks+21 days=11 weeks since 

completion of baseline questionnaire).

Results

Recruitment and Retention

After 99 weeks of recruitment (June 17, 2013 through May 10, 2015), 3,805 female screener 

questionnaires were completed, identifying 3,365 (88%) eligible women. Of those eligible, 

2,421 (72%) enrolled by completing the female baseline questionnaire (Figure 1). Among 

eligible women, 21% (N=696) never started their baseline questionnaire and 7.4% (N=249) 

started but never finished their baseline questionnaire. Enrolled women had been trying to 

conceive for fewer months at entry (mean: 4.4 vs. 8.2 months) and had higher educational 

attainment (mean: 15.8 vs. 15.1 years) than non-enrolled women; there were no material 

differences by age (data not shown).

Table 1 shows baseline characteristics of female participants across enrollment groups, 

including women randomized to FF (N=935), women randomized not to receive FF 

(N=949), and women excluded from randomization because they were already FF users 

(N=537). Completion of ≥1 follow-up questionnaire in each of these groups was 751 (84%), 

730 (81%), and 416 (82%), respectively. Among the 778 women who completed the early 

pregnancy questionnaire and were in their third trimester of pregnancy, 613 (79%) 

completed their late pregnancy questionnaire.

Table 2 shows response rates for the 1,350 women who had the opportunity to complete 12 

months of follow-up (i.e., those enrolled through May 10, 2014). Cycle-specific response 

was >86% in all cycles. After 12 months of follow-up, 58% of women (N=789) became 

pregnant, 11% (N=148) started fertility treatment, 3% (N=45) were no longer trying to 

conceive, and 8% (N=109) were not yet pregnant. The remaining 19% (N=259) were lost to 

follow-up: 15% (N=202) were lost due to non-response during follow-up and 4% (N=57) 

women actively withdrew from the study.

Figure 2 shows the number of women enrolled per week and cumulative enrollment. Among 

the various paid methods of recruitment using similar types of banner advertising (Figure 3), 

Facebook was the most reliable and cost-efficient method (N=1,426 at a cost of $27.77/

participant). Advertising on Facebook also generated periodic increases in enrollment 

resulting from publicity on other websites where we did not advertise. For example, during 

week 33, a participant who learned about PRESTO via Facebook posted about the study on 

Reddit.com, a social networking site, which triggered PRESTO’s largest peak in recruitment 

(N=192; Figure 2). Two similar, but smaller peaks in recruitment (weeks 35 and 72) resulted 

from a Reddit.com posting. The next most cost-effective vendor was TheBump.com, for 

which most participants were recruited via e-mail advertisements to registered members. 

Less cost-effective websites included Google.com ($47.69/participant), Twitter.com 

($84.36/participant), WebMD.com ($96.15/participant), and “mommy blogs” ($84.09/

participant; Figure 3). Our experience with blogs was inconsistent: Boston Mamas (http://

bostonmamas.com/) and Boston Moms (http://boston.com/life/moms) yielded zero 
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participants, while Birthing Beautiful Ideas (http://birthingbeautifulideas.com/) yielded a 

cost-effective $6.82 per participant enrolled.

Baseline Characteristics

The median age for female participants was 30 years (range: 21–44) and for their male 

partners, 31 years (range: 20–60) (Table 1). More than 95% of female participants had >12 

years of education, 34% had a college degree, and 39% had a graduate degree. Twenty-four 

percent were overweight (BMI 25–29) and 27% were obese (BMI ≥30). Most self-identified 

as “White, non-Hispanic” (83%), with 3% identifying as “Black, non-Hispanic,” 2% as 

“Asian, non-Hispanic,” 6% as “Hispanic/Latina,” and 4% as mixed/other race. Nearly 95% 

were married, and household income was $50,000 or greater for 75% of participants. About 

27% were residents of Massachusetts.

At study entry, 56%, 22%, and 22% had been trying to conceive for <3, 3–5, and ≥6 months, 

respectively. Fewer than half (48%) had ever been pregnant and 30% were parous; 14% 

reported a history of infertility. The most common methods of last contraception were 

barrier methods (39%) and oral contraceptives (36%).

Male Participation

Of 2,421 women enrolled, 1,384 (57%) invited their male partners to participate. Of those 

invited, 693 (50%) enrolled (Figure 1). Women who were married and more educated, and 

whose partners were more educated, were more likely to invite their partners (Supplemental 

Table 1). Black women were less likely to invite their partners. Female and male age, 

income, and parity were not appreciably associated with partner invitation.

Men who were younger, more educated, and whose partners were more educated were more 

likely to enroll, as were men with shorter attempt times at study entry. Male partners of 

Black and Hispanic/Latina women were less likely to enroll. Marital status, parity, and 

income were not appreciably associated with male enrollment.

Fertility Friend

Randomization to FF resulted in evenly-balanced baseline characteristics across 

randomization groups (Table 1). Of the 935 women randomized to receive FF, 49% (n=456) 

reported any FF use (Supplemental Table 2). Younger women, more educated women and 

women with shorter attempt times at study entry were more likely to use FF, while women 

recruited through Facebook and users of alternate fertility-tracking software were less likely 

to use FF. The most commonly-recorded features in FF were date of menses, intercourse, 

and cervical mucus quality (Supplemental Table 3).

Relative Validity of Self-Reported LMP

Among the 392 women randomized to FF who provided FF data, 93% reported their FF and 

baseline questionnaire LMP dates within 1 day of each other (median time between 

reports=15 days) (Table 3). Among the 85 women who were randomized to FF, who 

provided FF data, and who conceived during the study period, 98% reported their FF and 
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early pregnancy questionnaire LMP dates within 1 day of each other (median time between 

reports=60 days).

Cost

The largest costs were research personnel (53%) and subject recruitment (19%; Table 4). 

Subject recruitment costs included advertising and study incentives. Website maintenance 

and follow-up represented 5%, FF memberships 12%, and general set-up 11% of total costs. 

The overall cost per subject enrolled in PRESTO was $146 (2013 $US), which was similar 

to Snart-Gravid ($173 in 2013 $US).7 The main differences in costs between the two studies 

were advertising (more expensive in PRESTO) and personnel costs (less expensive in 

PRESTO). For instance, advertising costs in PRESTO were $28.05 per participant enrolled 

relative to $17.53 per participant enrolled in Snart-Gravid (2013 US$). Given that PRESTO 

has not yet reached its target enrollment (2,500 participants), we anticipate that its overall 

cost per participant enrolled will eventually exceed that of Snart-Gravid as recruitment 

continues.

Comment

Appreciable numbers of women and their male partners were willing to enroll in an internet-

based preconception cohort study in the U.S. and Canada. The proportion eligible to 

participate based on initial web-based screening was high (89%), suggesting effective ad 

targeting and self pre-screening by those accessing the website. In other words, the stated 

screening criteria worked well in reducing the number of individuals one would have to 

screen at the population level to find the targeted at risk population. This approach channels 

the sampling framework to those nearing or at risk for pregnancy, which enhances study 

efficiency given that only 1% of women are estimated to be planning pregnancy at any point 

in time.10 We maintained relatively high rates of follow-up regardless of randomization to 

FF.

There was high agreement between questionnaire and FF data on LMP dates, indicating 

good reliability of internet-based data. Our comparison of questionnaire data and FF data 

may have overestimated the extent to which women validly report their LMP dates given 

that women could have referred to FF while completing the PRESTO questionnaires. The 

value of tracking the beginning dates of each menstrual cycle has long been recognized in 

clinical practice and epidemiologic research.16,17 Many women attempting pregnancy are 

not familiar with the nature and timing of the fertile window, or how to identify the days of 

the menstrual cycle when intercourse is most likely to result in conception.18 A resource that 

educates them on how to identify the fertile window may therefore provide useful 

information to accelerate TTP.19 The internet provides a powerful platform to disseminate 

resources for menstrual cycle and fertility tracking.

Although there are several mobile computing charting applications (“apps”) to track 

menstrual cycles and fertility,20 there has been little scientific evaluation of their efficacy. 

FF is a well-established, computerized menstrual cycle charting system in use online since 

1998 and as a mobile phone app since 2008, and claiming over 650,000 pregnancies among 

its users to date.21 FF allows women to enter multiple signs and symptoms of the menstrual 
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cycle, including cervical mucus and urinary hormones, the biomarkers that have the most 

evidence supporting their use to identify days when intercourse is most likely to result in 

pregnancy.22

The cost per participant enrolled in PRESTO was similar to Snart-Gravid, though Snart-

Gravid did not use incentives and advertising costs were higher in PRESTO. The response 

proportion was lower in PRESTO (82%) than Snart-Gravid (84%).7 The slightly lower 

response proportions in PRESTO may reflect greater concerns about data privacy and 

potential for breach of confidentiality among North Americans. Although such a breach 

might be perceived to have greater consequences in countries without universal health care 

(e.g., U.S.) than in those with universal health care (e.g., Denmark and Canada), response 

proportions were higher among U.S. than Canadian participants (84% vs. 73%). Thus, there 

are likely other yet-to-be-identified cross-national differences in attitudes and behaviors 

toward research participation.

About 83% of PRESTO participants self-identified as non-Hispanic White, allowing for 

meaningful subgroup analyses among minority participants. Although we expected 

advertising on Twitter to increase minority enrollment because Black women are more 

likely to use the social-networking site,23 Twitter was not an effective method of participant 

recruitment. Another possible barrier to the recruitment of minorities was the English 

language of the questionnaires. Future translation of the questionnaires into other languages 

such as Spanish may increase the diversity of our cohort.

PRESTO’s restriction to women younger than 21 years of age may limit the generalizability 

of results to younger, more fecund women. For example, younger women may differ from 

older women in terms of educational attainment and other sociodemographic characteristics 

that could potentially modify the extent to which primary associations of interest affect 

fertility and pregnancy outcomes.

Men are less likely to participate in epidemiologic studies.24,25 Despite being an optional 

component of PRESTO, 57% of women invited their male partners to participate, and 50% 

of those invited enrolled. Educated, married, White Non-Hispanic women were more likely 

to invite their male partners. Once invited, younger age, greater education, White non-

Hispanic race/ethnicity, and shorter attempt time at study entry predicted male participation. 

These patterns of male participation are generally consistent with those found in a U.S.-

based prospective cohort study of male reproductive health.25

Patterns of internet use are similar in the U.S. and Canada,26,27 with more than 85% of 

adults reporting use. The prevalence of internet use among reproductive age individuals is 

even higher, given that older individuals are less likely to use the internet. Women and men 

use the internet in similar proportions.26,27 White and Asian non-Hispanics have a higher 

prevalence of internet usage than Hispanics and Black non-Hispanics, but the prevalence 

was at least 60% in all racial/ethnic groups.26 Likewise, individuals across most education 

and income levels have relatively high internet usage; the only group with usage below 50% 

were households with incomes <$25,000 per year.26,27
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Internet-based recruitment and follow-up can be carried out at a lower cost relative to other 

studies because the internet removes the dependence of in-person interviews or mailed 

questionnaires, both of which are time consuming and expensive.7,28 It is easier to maintain 

regular contact with subjects through a study website and periodic email reminders. An 

internet-based study may also be more effective at targeting pregnancy planners, a 

population that rarely makes its pregnancy intentions known publicly.

Pregnancy planners are unlikely to be searching for health information about conception 

(unless they are experiencing subfertility) and this may explain why Google’s “active” 

advertising model, which is designed to show ads when specific “key words” are searched, 

was less effective. Facebook’s ”passive” advertising strategy, showing ads on News Feeds 

or computer screen side-panels, appeared to work more effectively in reaching our 

population. The ability to target Facebook advertisements by relationship status (e.g., 

newlywed) or parental status (e.g., parents of toddlers), and demographics such as gender, 

age, and geographic region, allowed us to direct ads to those likely to be eligible for 

PRESTO. A Facebook page (http://facebook.com/bostonuniversitypresto) provides 

information about PRESTO and lends legitimacy to the study.

The internet is frequently used as a method of recruitment and follow-up in clinical trials, 

and many prospective cohort studies have incorporated internet-based data collection into 

ongoing studies. To our knowledge, few studies have relied solely on the internet for 

recruitment and follow-up. The Nutrinet Sante study is enrolling and following 100,000 

participants from the general population for ten years to investigate links between diet and 

health.29 Other internet-based studies have been conducted within occupational groups,30 

among patients with a specific disease,31 and among reproductive-aged women.32,33 These 

studies generally indicate that the internet is cost-effective and acceptable to participants.

Internet-based recruitment has been criticized because the characteristics of those with and 

without internet access differ and, among those with internet access, those who choose to 

participate in studies may differ from those who do not.34 However, studies have shown that 

even when participation at cohort enrollment is related to characteristics such as age, parity, 

or smoking, measures of association are not necessarily biased due to self-selection.35–37 

Concerns about selection bias stemming from length-biased recruitment of longer TTPs can 

be assessed by stratifying by attempt time at study entry and, if needed, controlled by 

restricting analysis to couples with shorter attempt times at study entry.

The present study demonstrates the feasibility of using the internet as a method of 

recruitment, follow-up, and data collection in a North American preconception cohort study. 

The cost of carrying out an internet-based preconception cohort study was estimated to be 

half that of a traditional epidemiologic study. These findings may inform recruitment 

strategies for other internet-based cohort studies in North America.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Figure 1. 
Flow Chart of Enrollment and Follow-up in PRESTO (2013–2015)
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Figure 2. 
Total number of female participants enrolled in PRESTO (2013–2015)

*Peaks at 33 (n=110), 35 (n=90), and72 (n=80) weeks are result of PRESTO participant 

posting on Reddit.com
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Figure 3. 
PRESTO: Cost per participant enrolled and total number enrolled, by vendor a

aIncludes paid advertising only. Women were permitted to report more than 1 way of 

hearing about the study (2% of women reported >1 source). “Mommy blogs” includes 

Birthing Beautiful Ideas (11 participants at $6.82 per participant enrolled), Boston Mamas (0 

participants for total of $450 for advertising), and BostonMoms (0 participants for total of 

$400 advertising). ”Magazines” includes Boston Parents’ Paper (6 participants at $125 per 

participant enrolled), The Knot (1 participant at $500 per participant enrolled), and Improper 

Bostonian (4 participants at $750 per participant enrolled).

Wise et al. Page 15

Paediatr Perinat Epidemiol. Author manuscript; available in PMC 2016 July 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Wise et al. Page 16

Table 1

Baseline characteristics of women enrolled in PRESTO (2013–2015).

Characteristic Enrolled Women
Randomized to FF

Already a FF user
Yes No

Number of women (%) 2,421 (100%) 935 (38.6%) 949 (39.2%) 537 (22.2%)

Age at baseline, years (median, range) 30 (21–44) 30 (21–44) 30 (21–44) 29 (21–42)

Age at baseline, years (%)

 <25 9.1 10.0 8.4 8.9

 25–29 40.0 38.2 40.2 42.8

 30–34 36.9 37.8 36.5 36.3

 35–39 12.2 12.2 13.1 10.6

 ≥40 1.8 1.9 1.9 1.3

Male partner’s age, years (median, range) 31 (20–60) 32 (20–60) 32 (20–55) 31 (21–49)

Attempt time at study entry, months (%)

 <3 55.7 56.7 57.7 50.5

 3–5 21.9 22.0 20.6 24.0

 6–11 13.8 12.4 12.8 17.9

 ≥12 8.6 8.9 9.0 7.6

Education, years (%)a

 <12 0.7 0.9 0.8 0.2

 12 3.5 3.5 4.7 1.3

 13–15 22.7 23.5 22.3 21.8

 16 34.3 35.0 32.1 37.1

 ≥17 38.8 37.1 39.9 39.7

Body mass index, kg/m2 (%)

 <18.5 2.1 2.0 1.7 2.8

 18.5–24.9 47.5 47.0 48.0 47.6

 25.0–29.9 23.6 24.1 24.2 21.5

 ≥30.0 26.9 26.9 26.1 28.2

Race (%)

 White, non-Hispanic 83.4 81.2 82.4 89.2

 Black, non-Hispanic 3.2 3.3 3.9 1.9

 Asian, non-Hispanic 2.2 2.7 2.0 1.5

 Hispanic/Latina 6.3 6.7 6.9 4.7

 Mixed/other race 3.8 4.7 3.6 2.4

Married (%) 94.4 94.6 93.9 95.2

Household income, 2013 US$ (%)

 <$50,000 20.4 22.8 20.1 16.8

 $50,000-$99,999 35.9 32.8 35.8 41.3

 $100,000-$149,999 24.0 25.0 22.8 24.6

 ≥$150,000 15.2 14.4 16.0 15.1

 Refused/Don’t know/Missing 4.5 4.9 5.3 2.2

Paediatr Perinat Epidemiol. Author manuscript; available in PMC 2016 July 01.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Wise et al. Page 17

Characteristic Enrolled Women
Randomized to FF

Already a FF user
Yes No

Gravid (%) 48.4 48.5 47.1 50.5

Parous (%) 30.2 30.3 31.0 28.9

History of infertility (%)b 14.0 13.9 14.6 13.2

History of infertility among those who have tried to conceive 
previously (%)c

21.5 22.1 19.3 21.2

Smoking Status (%)

 Non-smoker 88.1 86.3 88.5 90.5

 Smoker (Occasional) 4.3 6.0 3.6 2.4

 Smoker (Regular) 7.6 7.7 7.9 7.1

Last method of contraception (%)c

 Oral contraceptives 36.4 35.7 35.6 38.8

 Other hormonal methods 3.6 4.1 4.2 1.5

 Barrier methods 39.0 38.2 40.3 38.0

 Withdrawal/rhythm/other 21.1 21.9 19.9 21.7

Use of multivitamins, prenatal vitamins, or folate supplements (%) 79.9 75.1 78.0 91.6

Recruited via Facebook (%) 58.9 68.0 66.6 29.4

Resident of Massachusetts (%) 26.5 28.2 28.0 20.9

Resident of Canada (%) 10.9 10.3 12.7 8.7

FF=FertilityFriend.com; TTP=time-to-pregnancy. Columns 2 through 4 sum to total number of participants in study (column 1).

a
59 participants missing data on education of male partner.

b
Defined as trying to conceive without success for >=12, including all participants.

c
Defined as trying to conceive without success for ≥12 months, excluding 814 women who reported never having tried to conceive previously.

d
“Other hormonal methods” include contraceptive patch, injectables, or implantable rods. “Other” methods include calendar method, monitoring of 

cervical mucus, menstrual charting, abstinence, douching, or natural family planning.

Paediatr Perinat Epidemiol. Author manuscript; available in PMC 2016 July 01.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Wise et al. Page 18

T
ab

le
 2

R
es

po
ns

e 
ra

te
s 

at
 e

ac
h 

fo
llo

w
-u

p 
qu

es
tio

nn
ai

re
, b

as
ed

 o
n 

th
e 

1,
35

0 
pa

rt
ic

ip
an

ts
 w

ith
 o

pp
or

tu
ni

ty
 to

 c
om

pl
et

e 
12

 m
on

th
s 

of
 f

ol
lo

w
-u

pa

F
ol

lo
w

-u
p 

C
yc

le
P

op
ul

at
io

n 
at

-r
is

k

C
om

pl
et

ed
 f

ol
lo

w
--

up
L

os
t 

to
 f

ol
lo

w
-u

p

R
is

k 
of

 d
ro

po
ut

C
on

di
ti

on
al

 
pr

ob
ab

ili
ty

 
of

 
re

m
ai

ni
ng

 
un

de
r 

fo
llo

w
-u

p

C
um

ul
at

iv
e 

pr
ob

ab
ili

ty
 o

f 
re

m
ai

ni
ng

 
un

de
r 

fo
llo

w
-

up
 (

90
%

 C
I)

T
ot

al
P

re
gn

an
tb

St
ar

te
d 

fe
rt

ili
ty

 t
re

at
m

en
t

N
o 

lo
ng

er
 

tr
yi

ng
 t

o 
co

nc
ei

ve
T

ot
al

N
on

- 
re

sp
on

se
W

it
hd

re
w

Q
W

F
Q

W
F

1
13

50
28

7
26

4
11

1
8

3
13

7
13

5
2

0.
11

0.
89

0.
89

 (
0.

87
, 0

.9
0)

2
92

6
22

4
18

5
32

0
6

1
24

22
2

0.
03

0.
97

0.
86

 (
0.

84
, 0

.8
8)

3
67

8
15

9
11

9
31

3
4

2
21

8
13

0.
04

0.
96

0.
83

 (
0.

81
, 0

.8
5)

4
49

8
13

5
93

29
2

7
4

25
10

15
0.

06
0.

94
0.

78
 (

0.
76

, 0
.8

0)

5
33

8
74

49
18

0
7

0
41

21
20

0.
14

0.
86

0.
68

 (
0.

64
, 0

.7
1)

6
22

3
10

3
79

20
1

0
3

11
6

5
0.

06
0.

94
0.

63
 (

0.
59

, 0
.6

7)

T
ot

al
98

2
78

9
14

1
7

32
13

25
9

20
2

57

A
bb

re
vi

at
io

ns
: Q

=
re

po
rt

ed
 o

n 
qu

es
tio

nn
ai

re
; W

F=
re

po
rt

ed
 o

n 
w

ith
dr

aw
al

 f
or

m
.

a T
hi

s 
ta

bl
e 

is
 s

tr
uc

tu
re

d 
as

 a
 li

fe
 ta

bl
e.

 F
or

 e
xa

m
pl

e,
 th

e 
po

pu
la

tio
n 

at
-r

is
k 

in
 c

yc
le

 2
 (

N
=

92
6)

 c
an

 b
e 

de
ri

ve
d 

fr
om

 th
e 

cy
cl

e 
1 

in
fo

rm
at

io
n:

 1
,3

50
 a

t r
is

k 
- 

26
4 

w
om

en
 w

ho
 w

er
e 

ce
ns

or
ed

 b
ec

au
se

 th
ey

 
be

ca
m

e 
pr

eg
na

nt
 -

 1
2 

w
om

en
 w

ho
 w

er
e 

ce
ns

or
ed

 b
ec

au
se

 th
ey

 s
ta

rt
ed

 f
er

til
ity

 tr
ea

tm
en

t -
 1

1 
w

om
en

 w
ho

 w
er

e 
ce

ns
or

ed
 b

ec
au

se
 th

ey
 r

ep
or

te
d 

no
 lo

ng
er

 tr
yi

ng
 to

 c
on

ce
iv

e 
- 

13
7 

w
om

en
 w

ho
 w

er
e 

lo
st

 to
 

fo
llo

w
-u

p 
=

 9
26

 w
om

en
 u

nd
er

 o
bs

er
va

tio
n 

at
 th

e 
st

ar
t o

f 
cy

cl
e 

2.

b In
cl

ud
es

 p
re

gn
an

cy
 lo

ss
es

.

Paediatr Perinat Epidemiol. Author manuscript; available in PMC 2016 July 01.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Wise et al. Page 19

Table 3

Difference in reported dates of last menstrual period (LMP) comparing self-reported questionnaire data and 

data from Fertility Friend software applicationa

Difference in reported LMP (days)

Women at baseline b (N=392) Women who conceived during study period c (N=85)

Baseline questionnaire vs. FF Early pregnancy questionnaire vs. FF

N % N %

 ≤−3 12 3.0 0 0.0

 −2 5 1.3 0 0.0

 −1 14 3.6 2 2.3

 0 331 84.4 77 90.6

 1 21 5.4 4 4.7

 2 1 0.3 2 2.4

≥3 8 2.0 0 0.0

a
Restricted to women who were randomized to Fertility Friend and who provided complete data on LMP dates from the Fertility Friend software 

application (b) at time of baseline questionnaire or (c) at time of conception during study period.
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Table 4

Costs of recruiting and following 2,421 female PRESTO participants

Study cost components

General set-up

 Website construction $20,183

 Development of e-mail reminder system $3,441

 Othera $20,321

Subject recruitment (advertisement, media strategy, incentivesb) $67,898

Website maintenance and follow-up $16,831

FertilityFriend.com VIP memberships (in-kind donation: $45 × 935) $42,075

Research personnelc $187,432

Total costs $353,181

Per subject cost (2013 US$) $146

a
Includes costs associated with quality assurance, system documentation, and coordination between research and system development teams.

b
Includes lotteries but not FertilityFriend.com memberships. FertilityFriend.com memberships were donated in-kind and no NIH funds were used 

to cover this expense.

c
Includes for unpaid internships completed by undergraduate and graduate students at Boston University (assuming 10 hours/week for 12 weeks at 

entry level wage ($12/hour) + student fringe rate of 9.5%).
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