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Abstract

Objective—The postpartum period is a window of opportunity for diabetes prevention in women 

with recent gestational diabetes (GDM), but recruitment for clinical trials during this period of life 

is a major challenge.

Methods—We adapted a social-ecologic model to develop a multi-level recruitment strategy at 

the macro (high or institutional level), meso (mid or provider level), and micro (individual) levels. 

Our goal was to recruit 100 women with recent GDM into the Balance after Baby randomized 

controlled trial over a 17-month period. Participants were asked to attend three in-person study 

visits at 6 weeks, 6 months, and 12 months postpartum. They were randomized into a control arm 

or a web-based intervention arm at the end of the baseline visit at six weeks postpartum. At the 

end of the recruitment period, we compared population characteristics of our enrolled subjects to 

the entire population of women with GDM delivering at Brigham and Women's Hospital (BWH).
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Results—We successfully recruited 107 of 156 (69%) women assessed for eligibility, with the 

majority (92) recruited during pregnancy at a mean 30 (SD± 5) weeks of gestation, and 15 

recruited postpartum, at a mean 2 (SD±3) weeks postpartum. 78 subjects attended the initial 

baseline visit, and 75 subjects were randomized into the trial at a mean 7 (SD±2) weeks 

postpartum. The recruited subjects were similar in age and race/ethnicity to the total population of 

538 GDM deliveries at BWH over the 17-month recruitment period.

Conclusions—Our multilevel approach allowed us to successfully meet our recruitment goal 

and recruit a representative sample of women with recent GDM. We believe that our most 

successful strategies included using a dedicated in-person recruiter, integrating recruitment into 

clinical flow, allowing for flexibility in recruitment, minimizing barriers to participation, and using 

an opt-out strategy with providers. Although the majority of women were recruited while 

pregnant, women recruited in the early postpartum period were more likely to present for the first 

study visit. Given the increased challenges of recruiting postpartum women with GDM into 

research studies, we believe our findings will be useful to other investigators seeking to study this 

population.
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Background

Gestational mellitus diabetes (GDM), glucose intolerance beginning or first detected after 

the first trimester of pregnancy [1], complicates 3-7% of pregnancies in the United States [1, 
2] with prevalence on the rise as rates of overweight and obesity continue to increase [3, 4]. 

Women with GDM are at high risk for future type 2 diabetes (T2DM), with 30-70% of 

women developing T2DM within 5-10 years of an affected pregnancy [5]. Given this risk, 

the postpartum period provides a window of opportunity for diabetes prevention in women 

with recent GDM [6, 7]. However, few studies have enrolled women with recent GDM for 

interventions in the postpartum period [8]. This may be due, at least in part, to difficulties 

recruiting this cohort.

Failure to meet recruitment goals is a major reason that clinical trials are not completed on 

time [9, 10]. Potential subjects report that barriers to their participation in clinical trials 

include time and cost constraints [11-12] and general distrust of the medical field [13]. 

Investigators report that time constraints and lack of support staff interfere with their 

recruitment efforts [14]. Postpartum women face additional barriers to study participation, 

including time constraints related to childcare, challenges adapting to life with a newborn, 

lack of energy and sleep, and time constraints related to returning to work [11, 15-19]. Many 

studies report challenges recruiting and studying women during pregnancy and the 

postpartum period, including a lack of response from mailed invitations, difficulty using 

providers as recruiters in clinic, and poor retention. The published recruitment rates from 

other studies range from 13% to 81% [20-27], with the more successful studies employing 

in-person recruitment techniques, integrating recruitment into clinic flow, and allowing 

flexibility in the recruitment process. Studies requiring less participant burden were also 

more likely to have higher recruitment yield [24] than those studies requiring increased 
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participant burden [28-29]. Few interventions have been studied among postpartum women 

with recent GDM. In two on-going trials of postpartum interventions for women with prior 

GDM, investigators reported challenges meeting recruitment goals [25-27]. Given the 

potential difficulties recruiting for a postpartum intervention trial among women with recent 

GDM, we developed a multilevel recruitment strategy for the Balance after Baby trial [30] 

by adapting a social-ecologic model to incorporate determinants of recruitment at the macro 

(high or institutional level), meso (mid or provider level), and micro (individual) levels [31, 
32]. In this paper we describe our approach and which components appear to be most 

successful, as well as examine the representativeness of our recruited sample.

Methods

Description of trial

The Balance after Baby study was a year-long randomized controlled lifestyle intervention 

trial for postpartum women with recent GDM (Trial number: NCT01158131). The methods 

and results have been previously published [30]. Women received the tip sheet “It's Never 

Too Early to Prevent Diabetes” at the time of enrollment. The lifestyle program was web-

based to address potential barriers to participation cited by women with prior GDM [18]. 

Subjects were asked to come fasting for three in-person study visits over the first postpartum 

year, with each visit lasting 3-4 hours. Each study visit included fasting blood measurements 

and an oral glucose tolerance test (OGTT). The subject burden included either two 

venipunctures for blood draws or placement of an indwelling catheter for the blood draws, as 

well as measurements of weight, height, and blood pressure, and completion of behavioral 

questionnaires (Figure 1). Potential benefits from study participation included increased 

surveillance for T2DM, and potential health benefits as a result of making lifestyle changes 

[33] if randomized to the Balance after Baby program.

Recruitment took place between May 2010 and September 2011. We recruited women who 

were pregnant or within 6 weeks of delivery. To be eligible, participants had to be diagnosed 

with GDM in the second or third trimester of their most recent pregnancy, be 18-45 years 

old, have a self-reported pre-pregnancy body mass index (BMI) 18-50 kg/m2, and not have 

type 1 or T2DM. Subjects had to be planning to deliver at BWH or have recently delivered 

there, and they could not be taking prescription medications known to affect weight, be 

planning to join a weight loss program, or have a history of gastric bypass. Because the 

intervention was only available in English, subjects had to be able to understand and read 

English at an 8th grade level. Women were scheduled for the baseline study visit at 6 weeks 

postpartum if they continued to meet postpartum eligibility criteria, including delivery of an 

infant at ≥32 weeks gestation, being at or above their pre-pregnancy weight at the time of 

delivery, and a postpartum BMI ≥24 (≥22 kg/m2 for Asian participants). The postpartum 

BMI requirements were the same as the eligibility requirements for the Diabetes Prevention 

Program, which use a lower BMI cutoff for Asians given their greater susceptibility for 

diabetes at a lower BMI [33]. If a woman randomized into the web-based intervention did 

not have a computer and/or access to the internet, we provided a laptop computer (Dell 

Mini) and/or internet service to ensure that everyone had the opportunity to participate. 

Women diagnosed with T2DM during the initial baseline study visit were not eligible for 
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randomization. The Institutional Review Board at Brigham and Women's Hospital (BWH) 

approved the study and all subjects gave written informed consent.

Recruitment strategy

Our multilevel recruitment strategy was adapted from a social-ecologic model to address 

recruitment at different levels, including activities at the macro (high or institutional level), 

meso (mid or provider level), and micro (individual) levels [31, 32].

Macro-Level—Given that we were recruiting women to begin an intervention at six weeks 

postpartum, we focused recruitment on women planning to deliver or delivering at the BWH 

in Boston, Massachusetts, a large hospital with over 7,000 deliveries annually. The BWH 

serves a racially, ethnically and socio-economically diverse population, with approximately 

16% of deliveries by African-American women, 14% by Hispanic women, and 3% by Asian 

women. About 5% of these pregnancies are complicated by GDM, with highest rates among 

Asian women (11%), compared to Hispanic (6%), African-American (5%), and White non-

Hispanic (4%) women. We planned to recruit and consent 100 participants to allow for an 

estimated 25-30% to either not attend the randomization visit or not qualify for 

randomization, leaving 70-75 participants who could be randomized into the study.

To recruit pregnant women with recently diagnosed GDM for the postpartum study, we 

targeted two Diabetes in Pregnancy clinics: one located in the main hospital at BWH and 

one in a satellite location. Women diagnosed with GDM at BWH community health centers 

and BWH-affiliated private groups are referred to these clinics. We also identified inpatient 

settings where we could encounter women with GDM, including the antenatal unit for 

pregnant women with complications requiring hospitalization (15 beds), and three floors (75 

beds) where postpartum women are hospitalized after delivery. We did not recruit on the 

labor and delivery unit so as to not interfere with clinical care of women giving birth.

Meso-level—Prior to the scheduled start of recruitment, the principal investigator 

presented Obstetrics and Gynecology Grand Rounds describing the study rationale, protocol, 

and eligibility criteria. Approximately 50 obstetricians and midwives attended, in addition to 

residents in Obstetrics and Gynecology and nurses. A study team obstetrician gave separate 

presentations for midwives, obstetrical residents, inpatient nursing staff and the off-site 

Diabetes in Pregnancy program. To reach staff on the inpatient service, we provided 

informational handouts in the nursing break rooms on each floor. We also gave presentations 

to clinical staff at the two BWH Diabetes in Pregnancy clinics explaining the purpose of the 

study and discussing ways to integrate recruitment into clinical flow. Additionally, we sent 

an email to the 151 obstetricians and midwives who cared for women delivering at BWH 

describing the study and requesting permission to discuss the study with their patients. In 

this email, providers were told that if they did not want study staff to approach their patients 

they would need to opt-out by notifying the study team. This eliminated the need to follow-

up with individual providers as would have been required for an opt-in strategy. During the 

recruitment period, we met with clinic staff at the BWH Diabetes in Pregnancy clinics every 

6 months to update them about the study, to thank them for help with study recruitment, and 

to discuss any issues with clinic flow. Although they were not included in initial recruitment 
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efforts, providers at an additional Diabetes in Pregnancy program at an affiliated institution 

chose to refer their patients for recruitment after hearing about the study.

We posted flyers and left brochures describing the study in waiting rooms, hallways, and 

exam rooms at the BWH Diabetes in Pregnancy clinics, as well as in the waiting rooms on 

each of the inpatient floors. During the 17-month recruitment period, a recruiter went twice 

per week to the BWH Diabetes in Pregnancy clinic sessions, requiring approximately 4-8 

hours weekly, depending on the number of patients scheduled. A recruiter also visited the 

inpatient antepartum and postpartum units 2-3 times per week for about an hour each time, 

to identify eligible subjects and inform them about the study, as well as to remind previously 

enrolled women about the study and provide them with a small gift (picture frame). Due to 

staffing limitations, we did not recruit from these locations during evenings, weekends, or 

holidays, and we sent gifts by mail if women were not contacted in the hospital.

At the BWH Diabetes in Pregnancy clinics, we worked with providers to design the 

recruitment process to not interfere with clinic flow. When possible, clinic staff pre-

identified potential participants and would also notify a recruiter when they encountered a 

patient interested in hearing about the study. Women were approached in the waiting room 

or in the exam room and asked if they were interested in learning about a postpartum study 

for women with prior GDM. We asked clinic staff to interrupt the recruitment process 

whenever the patient was needed for clinical care (i.e. to take her vital signs, see her 

provider, or get an ultrasound). Similarly, the clinic staff would notify the recruiter about 

breaks in clinical care that could allow time for recruitment. On the inpatient antepartum and 

postpartum units, nurses would notify the recruiter if a woman with GDM were present and 

available to be approached about the study.

Micro-level—At the subject level, we designed the recruitment process to ensure that we 

could maintain privacy and offer potential subjects multiple opportunities to give consent. 

Screening and consent took place privately, and if an interested patient became unavailable 

during the screening process due to clinical care, the recruiter would obtain contact 

information and attempt to complete screening within one week. In addition, subjects who 

were unsure whether or not they wanted to participate were provided the option to be 

contacted at a later time, so they could have more time to make a decision, and to discuss the 

study with their family if they wished. Since a recruiter was present at the BWH Diabetes in 

Pregnancy clinics every week, the majority of patients had more than one opportunity to 

learn about the study if they desired. On the inpatient units, the recruiter would approach a 

potential subject only if she were not otherwise occupied, including if sleeping, 

breastfeeding, or with visitors. If so occupied, the recruiter would leave information about 

the study and return at a later time. Through these approaches, women could be recruited 

into the study during the second or third trimester of their GDM-affected pregnancy, or 

during the early postpartum period following delivery.

During the recruitment process, we informed women about features of the study designed to 

decrease potential barriers to participation. Women could bring babies and/or other children 

with them to study visits if they needed to, and we provided financial compensation to allow 

subjects to pay for childcare and to cover transportation costs. We provided valet parking to 
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facilitate getting out of a car with an infant and/or other children, and also we conducted 

study visits on weekends if necessary. We explained that women randomly assigned to the 

intervention arm would be using a web-based program that could be accessed any time of 

day or night, and could communicate with a lifestyle coach by phone or email.

Our goal was to consent 100 subjects over a 17-month period, including a ramping up 

month, where we intentionally recruited no more than one subject per week, and a ramping 

down month, where we only enrolled subjects who could potentially deliver by the end of 

the study. We set a goal of recruiting an average of 1-2 subjects per week during the core 

recruitment period. Recruiters entered data into a recruitment log during each session, 

detailing the women approached, whether or not they were interested in hearing about the 

study, and if they wanted to discuss the study again at a later date. The research group met 

weekly with the recruiters and discussed how many subjects were recruited that week and 

any issues that came up during the process. At each meeting we reviewed our progress, 

discussed whether or not we were on target with our goals, and identified strategies to 

improve our recruitment strategy when appropriate.

Statistical analysis—At the completion of the recruitment period, we compared our 

enrolled subjects with our recruitment goals to assess the efficacy of our recruitment 

strategy. To assess the representativeness of our study population, we compared our study 

population to all women with GDM who delivered at BWH during the recruitment period. 

We used the Partners Research Patient Data Registry (RPDR), a HIPAA compliant 

centralized clinical data registry of medical records, to identify women delivering with 

ICD-9 codes for GDM deliveries (648.80, 648.81 and 648.83). We then compared the age 

and race of our study population with all women with GDM who delivered over the study 

period using t-tests, chi-squared tests, and Fisher's exact tests.

Results

None of the BWH obstetric providers opted out of allowing us to approach their patients. We 

assessed 156 women for eligibility during the recruitment period. Of these, 107 were eligible 

after screening, still interested in participating, and signed the consent form (69% of the 

assessed women). Of the 107 consented subjects, most (78%) were recruited through the 

BWH Diabetes in Pregnancy clinics, while 16% were recruited on the inpatient units and 6% 

were referred by outside providers. (Table 1) Only one woman stated she learned about the 

study from a study flyer. The majority (92) were recruited during pregnancy at a mean 30 

(SD±5) weeks of gestation, and 15 women were recruited postpartum, at a mean 2 (SD±3) 

weeks postpartum. Among the 107 consented subjects, 102 met the 6-week postpartum 

inclusion criteria and were still eligible to participate. Twenty-four participants did not 

attend the baseline visit, of whom 8 (7%) were no longer interested and 16 (15%) did not 

show up for their visit. We attempted to contact these 16 but were unable to reach them. 

Among those attending the baseline visit, all of the 15 subjects who were recruited while 

postpartum presented for the baseline visit, while 63/87 (72%) of the eligible participants 

recruited during pregnancy attended. Seventy-eight subjects attended the initial baseline 

visit, and 75 subjects were randomized into the trial at a mean 7 (SD±2) weeks postpartum 

(Figure 2) (three patients met criteria for type 2 diabetes and were excluded). Among those 
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who were eligible, 53/73 (73%) presented to the 6 month visit and 55/68 (81%) presented to 

the 12 month study visit. (Figure 2).

The clinical characteristics of the 107 recruited subjects and the 78 subjects who attended 

the baseline visit are presented in Table 1. The mean age of recruited population was 33 (SD

±5) years, with 36% describing themselves as White non-Hispanic, 26% as Black/African-

American, 16% as Asian, and 22% as Hispanic. The median self-reported pre-pregnancy 

BMI was 30 (SD±6) kg/m2. Consented women who came to the randomization visit did not 

differ significantly from those who did not come to the randomization visit. Since women 

had to have a BMI ≥24 kg/m2 to be eligible at 6 weeks postpartum, women with lower pre-

pregnancy BMIs were more likely to be ineligible at 6 weeks. We successfully recruited 1-2 

women per week during the 17-month active recruitment period. In Table 2 we compare our 

study population with the 538 patients with GDM age 18-45 years delivering at the BWH 

during the recruitment period. There were no significant differences in age and race between 

recruited subjects and the total population of GDM deliveries.

Discussion

We used a multi-level approach employing strategies at the macro (high or institutional 

level), meso (mid or provider level), and micro (individual) levels to recruit 107 of 156 

women with recent GDM assessed for eligibility (69%) over 17-months, ultimately yielding 

78 women presenting to the baseline visit (50%). Our recruited subjects were well 

representative of the overall population of women with GDM delivering at Brigham and 

Women's Hospital. We demonstrated good retention rates for women presenting to the 6 

month and 12 month visits. We recruited the majority of women while they were pregnant 

and attending clinic visits at specialized Diabetes in Pregnancy clinics. We believe that our 

most effective recruitment strategies included: 1) employing an active approach by having a 

dedicated recruiter approach patients in clinic, 2) integrating recruitment efforts into clinic 

flow, 3) providing flexibility in recruitment 4) minimizing barriers to participation, 5) 

recruiting at a large hospital with a diverse population and focusing on Diabetes in 

Pregnancy clinics, and 6) not requiring providers to opt-in to allow us to recruit their 

patients.

We utilized an active, in-person recruitment strategy using dedicated recruiters, and had low 

yield from posted flyers and advertisements. In previous studies recruiting pregnant women 

who were also studied in the postpartum period, active recruitment methods including using 

dedicated recruiters or clinic staff were more effective than passive methods, such as using 

flyers, mailings or newspaper advertisements [19,24,34-35], and this has been noted in other 

populations as well [36-38]. Two studies using dedicated recruiters demonstrated 

recruitment rates of 16% and 52% [23, 24]. Another study, which is currently ongoing, was 

using clinic staff to recruit and they reported that they had to modify their protocol since 

recruitment was too slow. They added mailed invitations and increased the eligibility 

screening window [25]. In one study of pregnant and postpartum women, Kinnunen et al. 

trained clinic staff to recruit from maternity clinics and pediatric clinics during clinical care. 

The providers felt that the study protocol took too much time and the recruitment period had 
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to be doubled to meet recruitment goals. However they did ultimately achieve a recruitment 

rate of 81% [21].

We focused on integrating recruitment with clinical care, building rapport with patients, 

providing flexibility in the recruitment process, and minimizing barriers to participation. 

Integrating recruitment into clinic flow allowed us to minimize time outside of clinical care 

required for subjects for screening and consent as well as to decrease interference with 

clinical care. This is similar to the strategy employed to recruit overweight and obese 

pregnant women in the Maternal Adiposity, Metabolism and Stress (MAMAS) Study, a 

behavioral intervention to reduce excessive gestational weight gain, where establishing a 

good relationship with the clinic staff to improve recruitment and retention was one of 

strategies [35]. They screened 135 subjects, identified 68 eligible subjects, and enrolled 47 

(35%). In our study, having a dedicated recruiter in clinic allowed recruiters to gain 

familiarity with the clinic population and clinic staff, as well as to build rapport with patients 

over time. Similarly, other investigators have emphasized the importance of building rapport 

with patients [23, 34, 39]. In the Proyecto Salud study, recruiters met with clinic staff 

regularly to elicit their cooperation and to show appreciation [24], a strategy we also 

employed our study. Having a dedicated recruiter on site also ensured that the women would 

not need to spend time traveling, pay for childcare, or miss work to engage in recruitment. 

Similar to the Proyecto Salud study, where phone numbers were obtained in order to pursue 

the screening process at a later time, we designed the recruitment process to be flexible, 

allowing for clinical interruptions and for the screening and consent process to take place 

over several weeks if necessary. By offering an intervention that participants could access 

from home and providing financial compensation to help cover cost of childcare or 

transportation when assessments were scheduled, we tried to address barriers described in 

other studies by women with previous GDM [20].

Recruiting at BWH provided access to a large representative population of women with 

GDM. We recruited the majority of women while pregnant at the Diabetes in Pregnancy 

clinics. Although the yield from the inpatient floors was much lower, this is likely due, at 

least in part, to the fact that many women may have already been approached in the 

outpatient clinic setting. Although we recruited the majority of women during pregnancy, 

women recruited postpartum were more likely than those who were recruited during 

pregnancy to present for the first study visit. This may be because there was less time 

between recruitment and the first study visit, or because postpartum women were less likely 

to change their mind about participating since they already had some idea about the reality 

of life with a newborn.

We used an opt-out strategy with BWH obstetric providers to request permission to approach 

patients. Other studies employing this technique have noted that opt-out strategies shortened 

recruitment time and increased the number of participants recruited [40]. In addition, given 

that our study had minimal risks and may have had potential benefits for patients, including 

increased surveillance for T2DM, clinicians may have felt positively about their patients' 

participation.
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Limitations

We cannot truly compare the rates of women recruited during pregnancy with those recruited 

postpartum since many women may have been approached first while pregnant. Although 

we suspect that using an opt-out strategy facilitated recruitment, we cannot be sure since no 

providers opted out. However we believe that an opt-in strategy would have required more 

time and resources, and likely would have slowed recruitment.

Conclusions

Using a multi-level recruitment approach, we recruited 107 patients, representative of the 

overall population of women with GDM delivering at the BWH, for a web-based lifestyle 

intervention for women with recent GDM, which allowed us to randomize 75 subjects. 

Employing a multi-level strategy at macro, meso and micro/individual levels allowed us to 

meet our recruitment goals, despite multiple barriers to participation in postpartum women 

that have been previously described. Key components of our multi-level recruitment strategy 

included using a dedicated in-person recruiter, integrating recruitment into clinical flow, 

allowing for flexibility in recruitment, minimizing barriers to participation, and using an opt-

out strategy with providers. Decreasing the number of women lost-to-follow-up between 

pregnancy and the baseline postpartum study visit could potentially improve overall 

recruitment rates. Future studies may want to consider increased contact with participants 

during the period between recruitment and the first study visit.
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Figure 1. Overview of the Balance after Baby randomized controlled trial
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Figure 2. Flow of participants in the Balance after Baby randomized controlled trial
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Table 2
Clinical characteristics of subjects recruited for the Balance after Baby study delivering 
at the BWH compared to the entire population of women age 18-45 with GDM who 
delivered at the BWH May 2010 - September 2011 (17 months)

Balance after Baby population who gave 
birth at the BWH (n=100)ƚ

Total GDM deliveries at BWH during 
recruitment period (n= 538) p-value

Age (years), n (%) 0.54

 18-24 7 (7%) 26 (5%)

 25-29 16 (16%) 84 (16%)

 30-34 37 (37%) 200 (37%)

 35-39 28 (28%) 165 (31%)

 40-45 12 (12%) 63 (12%)

Race, n (%) 0.16

 White non-Hispanic 34 (34%) 209 (39%)

 Black/African-American 27 (27%) 102 (19%)

 Asian 15 (15%) 116 (22%)

 Hispanic 24 (24%) 90 (17%)

 Mixed 0 (0%) 11 (2%)

 Unspecified-Declined to answer 0 (0%) 10 (2%)

Ƚ Seven patients from the Balance after Baby population did not give birth at the BWH and are not included
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