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The emergence of practice-based research networks (PBRN) has facilitated the execu-
tion of multifaceted community-based studies. As study complexity increases, so does
the number of methodological barriers encountered. This paper’s goal was to delineate
methodological barriers and to evaluate the effectiveness of selected strategies and
approaches developed and implemented in allowing a prospective, national PBRN
cohort study to succeed in enrolling geographically dispersed mother/healthy term
infant dyads (n = 4300) on the day of post-partum discharge. Specific methodological
barriers included: (1) obtaining multiple Institutional Review Board (IRB) approvals;
(2) gathering longitudinal data from multiple individuals; (3) soliciting multiple per-
spectives on discharge decision making; and (4) bolstering minority enrolment. The
most effective strategies and approaches we employed to address these methodologi-
cal challenges were: (1) preparing and distributing the ‘IRB Packet’; (2) recruiting
multiple practices covered by the same IRB; and (3) obtaining supplemental funding
for increasing minority enrolment. We expect that other PBRN investigators can benefit
from our experience and solutions in the successful conduct of this multifaceted
community-based study.
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Introduction

Conducting complex national studies in geographi-
cally dispersed settings presents many challenges.
The emergence of practice-based research networks
(PBRN) – ‘groups of ambulatory practices devoted
principally to the primary care of patients, affiliated
with each other in order to investigate questions
related to community-based practice’1 – has enabled
researchers to more easily access samples from com-
munities across a single country. In 2000, 2001, and
2002 the Agency for Healthcare Research and Quality
awarded infrastructure grants to several PBRNs in

maternal and child health. In addition, the growing
number of publications by various PBRNs2–6 illustrate
their rising importance.

Pediatric Research in Office Settings (PROS) is a
national paediatric PBRN that was established by the
American Academy of Pediatrics (AAP) in 19867 and
sustained, in part, by core funding from the Maternal
and Child Health Bureau/Health Resources and
Services Administration. PROS strives to accurately
represent the AAP’s membership.2,8 PROS members
and researchers work closely together to generate
research questions, design study materials and
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protocols, obtain funding, collect and analyse study
data, and publish results. PROS has studied diverse
child health topics, generating new knowledge that has
led to changes in the clinical guidelines of the AAP and
other organizations.2,9–11 PROS developed the Life
Around Newborn Discharge (LAND) Study to address
gaps in knowledge on factors related to post-partum
discharge timing and to provide information ‘needed
to inform policy on reimbursement and clinical care
for the general population.’12–19 Based on input from
PROS practitioners, the LAND Study investigators
sought to go beyond prior research restricted to senti-
nel events (e.g. hospitalisations related to length of
stay)20 to examine the determinants and impact of joint
decision making about post-partum discharge, as
emphasised in the Newborns’ and Mothers’ Health
Protection Act of 1996.21 This report describes
methodological barriers (and solutions) in con-
ducting complex national studies in geographically
dispersed settings, using the LAND Study as a case
example.

LAND’s specific study aims were to: (1) describe
readiness of mother and newborn for post-partum hos-
pital discharge based upon maternal, paediatric, and
obstetric perceptions and clinical judgements; (2)
explore determinants of readiness; and (3) examine the
relationship between maternal, paediatric, and obstet-
ric perceptions and clinical judgements concerning
mother and infant readiness for post-partum hospital
discharge and subsequent health care utilisation,
health-related behaviours, and infant and maternal
health status during the first 4 weeks after discharge.
Factors in decision making for post-partum discharge
were critical to LAND’s aims because discharge when
a family is neither medically nor psychologically pre-
pared places the new family at greater risk of poor
maternal or infant health outcomes, increased use of
health services, or adoption of behaviours disadvanta-
geous to maternal and infant health during the imme-
diate post-partum period.3 In the course of this
research, we encountered several obstacles that could
have resulted in the inability to: (1) reach enrolment
goals for numbers of practices and/or mother/infant
dyads; (2) assess readiness for discharge perceptions
directly from the three parties; and (3) examine vulner-
able subgroups because of the modest enrolment of a
diverse national sample in terms of racial, ethnic, and
socio-economic backgrounds.

This paper’s goal was to delineate methodological
barriers and to evaluate the effectiveness of selected

strategies and approaches developed and implemented
in allowing a prospective, national PBRN cohort study
to succeed. We expect that other PBRN investigators can
benefit from our experience and solutions.

Methodological challenges

Multiple Institutional Review Board
(IRB) approvals

Subject enrolment and data collection by multiple
practitioners in geographically dispersed hospitals
presented challenging IRB logistics. In previous
outpatient-only PROS studies, independent practices
not owned by institutions had no local IRBs from
which to obtain approval, allowing the AAP’s IRB
alone to serve this purpose. However, as LAND sub-
jects were recruited in hospitals, all practices required
local IRB approval to conduct data collection at these
sites. Researchers have found that local IRBs can vary
considerably on important issues, even when assessing
identical clinical trial protocols.22 Few IRBs present a
clear instruction for investigators who seek to design
ethically appropriate studies.23 IRB review processes at
different sites may be divergent enough to prevent
national clinical research projects from obtaining
approval in a timely and efficient manner,24 which
could pose a threat to the study’s sample size in terms
of participating practices and patients.

Complex longitudinal data collection

The LAND Study was a prospective observational
cohort design with a longitudinal follow-up period of 4
weeks. It was the first inpatient study, as well as the most
difficult, conducted by PROS. Collecting data on nine
self-administered questionnaires from multiple indi-
viduals (mother, paediatrician, obstetrician) in multiple
settings (hospital, paediatric office, home) at several
points in time (day of post-partum discharge, at each
ambulatory office encounter of the infant with the
paediatric clinician, first 14 days after post-partum dis-
charge by mother, and 4 weeks after post-partum dis-
charge) was challenging but necessary to achieve the
study’s goals. Securing a clear logistical connection
between each hospital enrolment site and the subse-
quent ambulatory clinical care site was vital in facilitat-
ing communication between clinical settings and
improving long-term monitoring and tracking of
patients.
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In order to describe readiness of mother and
newborn for post-partum hospital discharge based on
perceptions of all individuals, each party completed
the surveys on the day of post-partum discharge.
Obtaining information from mothers post-discharge
was necessary and required the tracking of mailed-in
surveys completed over 4 weeks. Collecting data lon-
gitudinally allowed the team to assess changes in dis-
charge decision making as well as health care
utilisation from the mother and paediatrician. Because
minimising the impact of recall bias on short-term
maternal and infant morbidity constituted a priority,
mothers received a daily diary to complete for the first
14 days after post-partum discharge. Diaries represent
an effective means of obtaining detailed and accurate
personal data from respondents,25–28 and the daily,
close-ended home recording tool has yielded impor-
tant clinical data in studies of asthma, pharyngitis,
mental health, pain, crying patterns, and quality of
life.29–32 A 2-week interval offers advantages over longer
periods.33 When this system of data collection, accom-
panied by clear instructions and linked with reminders
such as telephone prompts, is used for relatively short
periods, it produces higher response rates than those
documented with either mail or telephone surveys.26

Compared with an exit survey, diaries may provide a
more complete and accurate recall of relatively minor
concerns.34 Multiple participants from several settings
collaborated to ensure that information was obtained at
the time of discharge and to prevent loss to follow-up
at the 4-week interview.

Multiple perspectives on discharge decision making

Ideally, readiness for discharge should be determined
by consensus among the mother, her partner, the obste-
trician, and the paediatrician, as highlighted by federal
legislation.35 Previously, PROS had never attempted to
collect data from obstetricians and non-PROS members,
but felt it was necessary to include all practitioners. This
decision required methodological innovation. The
involvement of non-PROS practitioners was essential
because not all PROS members are responsible for the
care of newborns in the hospital nursery, which pre-
cluded them from enrolling dyads at the hospital.
Hospital-based paediatricians possessed the ability to
obtain the consent of and enrol the mothers as well as
complete the initial questionnaire. The goal was to
collect data on perceptions of readiness for mother/
infant discharge from the mother and from hospital-

based paediatricians and obstetricians. Because these
practitioners are not PROS members, a concerted effort
was necessary to ensure their data were obtained.

Minority enrolment

Recruitment of minorities poses a recognised chal-
lenge in clinical research36,37 and, especially, in PROS
studies (i.e. study minority patient samples range from
13%8 to 26%4). Lack of a diverse study sample threatens
the ability to generalise the results and to examine
vulnerable subgroups.

Methods

Sample

PROS afforded the LAND Study access to a national
sample of US paediatric practices and families, enhanc-
ing generalisability while accounting for state-to-state
variability in terms of discharging practices. Prior to
data collection, participating practices reviewed a
detailed instruction manual that described the study
protocol at each site and the timeline for survey
completion. Participating practitioners identified eli-
gible mother/infant dyads by reviewing their daily
hospital-generated list of newborn babies in the
nursery. They approached the mothers regarding par-
ticipation on the day of hospital discharge. If the
mother agreed, written informed consent was obtained
and study materials (written at a 4th–6th grade
reading level) were distributed. The study protocol
required each practice to enrol all eligible newborns
seen consecutively in the hospital nursery during a
period of at least 8 weeks, including weekends and
holidays, or until they enrolled 120 pairs (2% of tar-
geted sample size). Practices were also asked to remind
mothers to complete the longitudinal surveys by: (1) a
phone call 1–2 days following hospital discharge to
encourage completion and return of the diary; and
(2) a mailed postcard 3 weeks after discharge as a
reminder to complete the follow-up questionnaire.

Access to hundreds of practices allowed for a large
sample size and afforded the possibility of studying
important subgroups (e.g. minorities and younger
mothers) for whom differences in discharge decision
making and outcomes might exist. More than 750
PROS practices serve approximately three million of
the nation’s children38 and currently include over 2000
practitioners from 49 states, District of Columbia,
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Canada and the Commonwealth of Puerto Rico. PROS
members include paediatricians, family practitioners,
nurse practitioners, and physician assistants.
However, previous PROS experience suggested that
relying solely on the usual recruitment strategies (e.g.
inviting existing PROS practices to participate) might
not provide sufficient power to examine the experience
of minority women because PROS has a limited
number of practices that serve a large number of
minority patients. This required PROS to develop addi-
tional strategies to enhance the sample with practices
serving large minority populations.

Design

Methods used in gathering and analysing informa-
tion presented in this paper are documented in an

extensive database, including PROS staff tracking prac-
tice recruitment data, IRB specifics, problems encoun-
tered, strategies suggested and implemented, and
results. The distribution of monthly progress reports
that detailed practice and dyad recruitment, including
minority enrolment and IRB approval status, allowed
each study team member to be updated concerning the
overall status. Monthly study team conference calls
allowed discussion of various strategies for improving
specific areas to reach goals and to make decisions
regarding implementation. The database contains
records of all communications with practices that were
invited to participate. Most frequently reported chal-
lenges were selected for inclusion in this paper. Strat-
egies were considered successful if they reduced or
eliminated threats to the study and/or increased prac-
tice and dyad enrolment rates.

AT THE HOSPITAL(S)...

Identify study-eligible mother/infant pairs in
one or more hospitals where your newborns
are seen.  Continue for 8 weeks (including
weekends and holidays) or until you have
enrolled at least 40–60 patients, whichever
comes first.

Obtain informed consent from the
mother. If mother declines, record in the
non-participation box on the Mobile
Enrolment Log.

Record the patient ID no. from the Mother's Enrolment
Packet on the Mobile Enrolment Log.

Give the mother a Mother's Enrolment Packet
(including one-piece baby garment as an incentive).
Explain the contents and be sure she completes the
Mother's Enrolment Questionnaire (MEQ; purple)
on day of discharge.

Collect completed Mother's Enrolment Questionnaire before
hospital discharge if possible.

Remove duplicate Practitioner Initial Questionnaire (PracIQ;
green) from Mother's Enrolment Packet for discharging practitioner
to complete on the day of discharge.*

AT YOUR PRACTICE...

Transfer patient ID nos. and patient information from the
Mobile Enrolment Log to the Permanent Enrolment
Log kept in your practice; maintain the Permanent
Enrolment Log.

Transfer mother's name and phone no. from
Mobile Enrolment Log to Maintenance List.
Calculate requested dates.

Complete Practitioner Initial
Questionnaire (PracIQ; green) on day
of discharge.*

Place an Obstetric Questionnaire (OBQ; yellow)
on the front of the mother's chart for completion by
the mother's obstetric provider on her day of
discharge.

Call mother at 1–2 days post discharge to
remind her to complete the Mother's
Daily Diary (MDD; yellow).

Mail mother reminder
postcard at 3 weeks.

Monitor return of mother's
Notification Postcard (aqua)
indicating that she mailed the diary
and will complete the Mother's
Follow-up Questionnaire (MFQ;
gold) 4 weeks after baby's hospital
discharge date.

Complete Practitioner Encounter
Questionnaire (PracEQ; ivory) with each
visit.

Complete Practitioner Follow-up
Questionnaire (PracFQ; grey) 4 weeks
after baby's hospital discharge date.

Mail completed study materials (PracIQ,
PracEQ, PracFQ, OBQ and Permanent
Enrolment Log) back to PROS.

Receive reimbursement!

Practitioner
Questionnaires

Mother
Questionnaires

Mail mother the AAP parenting
book upon receipt of the
Notification Postcard.

Figure 1. Life Around Newborn Discharge patient enrolment overview. *PracIQ can be completed at the hospital or at your practice on
the day of discharge. AAP, American Academy of Pediatrics.

90 S. A. Finch et al.

Paediatric and Perinatal Epidemiology, 22, 87–98. ©2008 The Authors, Journal Compilation ©2008 Blackwell Publishing Ltd.



Strategies and experience

Multiple IRB approvals

Many PROS members were unfamiliar with the IRB
approval process, so the LAND study team had to
determine strategies for facilitating this process for
each individual practice.

LAND recruitment was conducted by practice rather
than by individual practitioner. A practice was eligible
to participate if it could: (1) obtain local IRB approval;
(2) conduct enrolment through PROS practitioners or
non-PROS newborn nursery colleagues who were
responsible for the care of newborns in the hospital
nurseries, enrolling mother/infant dyads who would
be seen for follow-up visits in a PROS practice; and (3)
identify an office research coordinator to obtain
written consent from mothers at the hospital, and
maintain and complete the paperwork involved in out-
patient (ambulatory) follow-up data collection.

The local IRB approval processes were facilitated by
the development of a comprehensive ‘IRB Packet.’ It
contained all necessary information on a computer
disk that could easily be copied onto the local applica-
tion form. If practitioners were still unable to complete
the local IRB process, the study team completed the
entire application for the practice and communicated
directly with the IRB administrator until final approval
was secured at each local site. To minimise the number
of IRBs involved, we recruited multiple eligible prac-
tices (both PROS and non-PROS) covered by the same
local IRB.

Complex longitudinal data collection

Data collection required new tactics to improve the
interface between the hospital and office visit site, and
to track data from multiple individuals across time.
Figure 1 depicts a summary of the enrolment strategy.

Enrolling practitioners completed a ‘Mobile Enrol-
ment Log’ that tracked eligible dyads in the nursery
and indicated whether or not they were enrolled in the
hospital. This log was forwarded to the practitioner’s
practice, where information was transferred to the
‘Permanent Enrolment Log’ for the follow-up portion
of the study in the ambulatory setting.

Each practice ensured complete and accurate infor-
mation transfer by designating an office research coor-
dinator. Participating paediatricians served in this role
in some practices, while other practices paid a specific

office staff member with an incentive of $30 per
enrolled dyad.

As a participation incentive, mothers received a one-
piece baby garment with a printed LAND logo at the
time of enrolment (hospital discharge) and the AAP’s
book, Caring for Your Baby and Young Child: Birth to Age
5, after completing and returning the Mother’s Daily
Diary.

Multiple perspectives on discharge decision making

Obstetric informants

To enhance the participation of obstetricians in the
study, we consulted with obstetric consultants and
included the American College of Obstetricians and
Gynecologists’ (ACOG) endorsement of the study on
the back of the Obstetric Questionnaire. The ACOG
Collaborative Ambulatory Research Network39 con-
fines itself to survey studies and does not collect data
directly from patients; therefore, LAND investigators
did not have access to a clinically experienced obstetric
PBRN. A number of participating practices imple-
mented various strategies (e.g. PROS practitioners
attended obstetric/gynaecology staff meetings, dis-
tributed candy/coffee vouchers), which were also sug-
gested to other participants when they indicated a low
obstetrician response.

Non-PBRN practitioner participation

Participating PROS practitioners who were not respon-
sible for the care of newborns in the nurseries were
instructed to approach the hospital-based staff (e.g.
covering paediatricians, house staff) regarding collabo-
rating on mother/infant enrolment in the hospital.

Minority enrolment

In order to ensure a diverse national sample in terms of
racial, ethnic, and socio-economic backgrounds and
allow for analysis of vulnerable subgroups, the study
team’s goal was to enrol 25% minority and disadvan-
taged children into the study. In addition, all maternal
questionnaires were made culturally sensitive for
African American and Latino populations and trans-
lated into universal-dialect Spanish (with back-
translation for quality control). The literature suggests
that the use of multiple strategies and financial com-
pensation significantly improve the attainment of
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minority recruitment goals.36,37,40–42 The aim was to
recruit practices serving a high percentage (defined as
�40%) of minority patients (defined as either non-
white and/or Hispanic). Because PROS has a limited
number of practices that serve a large percentage of
minority patients (only 20% of those recruited) and
because of the emergence of a differential refusal rate
(61% of practices serving a high percentage of minority
patients vs. 39% of other practices), the study team
sought to identify new additional, previously non-
PROS practices to help meet the study’s minority
enrolment goal.

A multi-pronged approach was implemented to
recruit additional practices serving minority popula-
tions. This included: (1) partnering with a non-profit
organisation comprised of practices serving high per-
centages of African American and Hispanic popula-
tions; (2) challenging PROS leadership to recruit at
least one non-PROS practice serving minority popula-
tions in their state; (3) distributing study information at
various AAP meetings attended by members and the
leadership; (4) publishing an AAP News article specifi-
cally calling for paediatricians who served inner-city
populations to participate; and (5) acquiring a supple-
mental grant ($105 per enrolled dyad) to focus practice
efforts on developing effective local strategies for the
recruitment of minority dyads and for coordinating
data collection.

Results

By addressing the methodological challenges with
these specific strategies, we were able to enrol a large
sample of geographically diverse healthy mother and
infant dyads at the time of post-partum discharge.

Multiple IRB approvals

Recruitment of practices/sample

Of the 620 PROS practices invited to participate in
LAND, 132 (21%) agreed to participate while 302 prac-
tices (49%) declined for several reasons (e.g. absence
of a practitioner responsible for the care of newborns
in the nursery, the time-consuming nature of the IRB
process, inability to identify an office research coordi-
nator). This participation rate was lower than that of
other completed PROS studies of similar size (range
30–38%). Of the 132 practices agreeing to participate, 20
(15%) discontinued participation without enrolling any

dyads. Reasons for dropout without collecting data
included the inability of obtaining local IRB approval
(5%) and deciding that the study would be too difficult
to complete in their practice setting (95%). The remain-
ing 112 practices with 451 practitioners in 35 states
contributed data for eligible dyads between September
1999 and August 2002. (See Acknowledgements
section for a complete list of participating practices by
AAP chapter.)

The number of participating practitioners per prac-
tice ranged from 1 to 18. Practices were diverse in
organisation and setting; participating PROS practices
did not differ significantly from non-participating ones
in terms of type (e.g. one-third of each group consisted
of �3 paediatric providers) or location (e.g. 40% of each
group practiced in an urban area). Comparison of par-

Table 1. Maternal/infant dyad characteristics

Summarya

Maternal characteristics
First baby 41% (1437)
Vaginal delivery 80% (1948)
Maternal education < high school 18% (621)
Maternal age <18 years 3% (90)
Mean maternal age, years 27.5 � 6.0b

Marital status (parents living together) 87% (3055)
Income

<$40K 50% (1539)
$40K to 59 999 18% (550)
$60K+ 32% (984)

Insurance source
Private 61% (1249)
Public 36% (720)
Uninsured 3% (65)

Prenatal care
Received prenatal care during pregnancy 94% (3262)
Attended any prenatal class 36% (1253)
Prenatal problems 18% (688)
Health problems requiring extra visits/tests

during pregnancy
38% (1288)

Met paediatrician while pregnant 21% (748)
Plan to feed baby at home by . . .

Bottle 25% (897)
Breast 63% (2217)
Both 12% (419)

Infant race/ethnicity
White, non-Hispanic 62% (2408)
Black, non-Hispanic 12% (447)
Hispanic 21% (812)
Other, non-Hispanic 5% (194)

aProportion (no.) with the characteristic.
bMean � Standard Deviation.
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ticipating PROS practitioners with a subset of AAP
members indicated similarity of age and gender but
difference by practice area, with more PROS practitio-
ners tending to practice in rural (25 vs. 14%) than in
suburban areas (38 vs. 54%).43 This PROS group also
differed from the AAP subset in practice arrangement
by practising less in paediatric groups (36 vs. 45%).

Table 1 summarises the characteristics of the
enrolled maternal/infant dyads. In order to increase
the study’s sample size, 20 practices (18%) completed a
second enrolment period of at least 8 weeks, with
overall total enrolment per practice limited to no more
than 120 dyads. The number of dyads enrolled by par-
ticipating practices ranged from 1 to 120, with most
(60%) enrolling between 6 and 40.

Creation of ‘IRB Packet’ and completion of
IRB process by study team

Local IRB approval was obtained for the 112 participat-
ing practices at 78 different hospitals, of which 12
deemed the AAP’s central IRB approval as sufficient.
The local IRB approval process took an average of 96
days to complete from the time a practice received the
comprehensive ‘IRB Packet’ from PROS staff to receiv-
ing final approval. Local IRBs required minimal modi-
fications (e.g. additions to contact names/phone
numbers, approval stamps); none required modifica-
tions that substantively changed the study protocol.
Most practices (78%) found the ‘IRB Packet’ quite
useful; however, 23 practices felt that the IRB process
remained too time-consuming and chose not to

participate. PROS staff facilitated the process for five
practices.

Recruitment of multiple practices covered by
the same IRB

Approaching multiple practices covered by the same
local IRB was an effective strategy in at least four states,
proving easier and less time-consuming than obtaining
approval at what otherwise might have been 27 sepa-
rate hospitals rather than four.

Complex longitudinal data collection

Creation of ‘Mobile Enrolment Log’

The ‘Mobile Enrolment Log’ proved to be an accurate
tracking device for eligible dyads. Analysis indicated
that 4300 of 4974 eligible mother/infant dyads (86%)
enrolled into the study. The reasons reported for
maternal non-participation included maternal refusal
(n = 333) and the provider’s inability to approach the
mother (n = 126). A miscellaneous/other category was
noted for 215 others, but details were not collected. Of
the 112 participating practices, 47 (42%) reported that
all eligible dyads approached enrolled into the study;
the remaining practices reported from 1 to 75 maternal
non-participants per site.

Due to complex longitudinal data collection, differ-
ences were found in the completion of the four-week
follow up questionnaire. Mothers who did not com-
plete the follow-up questionnaire were younger, less

Table 2. Questionnaire response rates for
the full study cohort

LAND questionnaire

Number of
questionnaires

(eligible dyads only)

Percentage of
overall enrolled

(n = 4300)

Mother’s enrolment questionnaire 3551 83%
Mother’s daily diary 2893 67%
Mother’s follow-up questionnaire 2554 59%
Obstetric questionnaire 2778 65%
Practitioner initial questionnaire 4078 95%
Practitioner encounter questionnaire:

number that had at least one encounter
reported

3782
(total completed: 6831)

88%

Practitioner follow-up questionnaire 3890 90%
Number of dyads with all questionnaires 1113 26%
Number of dyads with all questionnaires

except obstetric questionnaire
2141 50%

LAND, Life Around Newborn Discharge.
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educated, and seen by younger paediatricians than
those mothers who completed the questionnaire.

Designate office research coordinator

Designation of the practice incentive for the sole
purpose of ‘hiring’ a specific office staff member to
support the interface between the office and the hospi-
tal proved a useful strategy in eight Vermont and six
Illinois practices; the nurses enrolled 255 and 209
dyads, respectively. Other sites engaged volunteer
medical students to serve in this position; one Califor-
nia private practice enrolled 104 dyads by this method.

Multiple perspectives on discharge decision making

Obstetric participation

Table 2 summarises response rates for all question-
naires. Unfortunately, endorsement of the project by
ACOG did not promote completion of study materials
by the obstetricians as anticipated. Only 65% of obste-
tricians completed their survey at the time of dis-
charge, while 85% of mothers and 95% of paediatric
practitioners did so. Furthermore, participating PROS
practitioners attending obstetric/gynaecology staff
meetings and distributing candy/coffee vouchers
resulted in only modest participation in a few practices.

To compensate for obstetric non-response, primary
analyses of the study are being conducted by using
multiple imputation techniques.44 Multiple imputation
inserts plausible values (that are consistent with the
rest of the data as determined by an imputation model)
for missing data to create a number of complete data
sets. Then, application of standard statistical analyses
on each complete data set produces estimates that are
combined to yield one set of estimates and standard
errors that appropriately preserve the uncertainty asso-
ciated with ‘filling in’ missing data.

Non-PBRN practitioner participation

The inclusion of non-PROS hospital-based staff, such
as house staff and covering paediatricians, to partici-
pate in the enrolment phase was deemed successful
based on the number of PROS practices that otherwise
would not have been able to participate as a result of
not being responsible for the care of newborns in the
nursery. Of the 4078 practitioner questionnaires com-
pleted at the time of enrolment, non-PROS practitio-

ners completed 867 (21%) of them, indicating that
those dyads were enrolled by hospital-based practitio-
ners covering at the hospital for PROS colleagues.

Minority enrolment

Funding for practices serving minority
patients

The supplemental grant strategy achieved the greatest
success in increasing minority enrolment and assisted
in contributing 33% of the total study sample with
minority patients (e.g. 12% black and non-Hispanic,
21% Hispanic). These additional funds helped to
defray at least some of the costs (e.g. staff time)
incurred by participating practices. Although these
additional funds did not completely reimburse prac-
tices for their work, the financial support was instru-
mental for some in hiring a person who could serve
as an ‘office research coordinator’ or in identifying a
practitioner at the hospital who was responsible for
the care of newborns in the nursery. The ten practices
(36% of participating practices serving a high percent-
age of minority patients) identified by PROS to
receive additional funds for participation enrolled 409
mother/infant dyads (10% of the total study sample).
Of these, 354 dyads (87%) were minorities, which
represented almost one-quarter (24%) of the total
minority sample.

Remaining strategies of multi-pronged
approach

The other strategies implemented to increase the
number of enrolled practices serving minorities (e.g.
distributing information at AAP meetings, publishing
an AAP News article) were not as effective in increasing
sample size but still provided an additional 151 prac-
tices that could be recruited. Twenty-eight (19%) of
these joined PROS, with eight of them completing the
LAND study. Five of these practices had been identi-
fied by the PROS leadership as part of the challenge
strategy to recruit a non-PROS practice in each state.
Unfortunately, the strategy of partnering with a non-
profit organisation comprised of practices serving
high percentages of African American and Hispanic
populations was unsuccessful, as no practices recom-
mended by this organisation participated in data
collection.
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Making maternal questionnaires
culturally sensitive

In addition to providing patients with incentives,
PROS collaborated with a national non-profit organi-
sation, whose mission is minority health improve-
ment, to create culturally sensitive questionnaires.
Team members and consultants reviewed each ques-
tionnaire for content and consistency within and
between instruments, as well as for cultural sensitiv-
ity. Spanish-speaking PROS practitioners and mothers
from multiple Latino cultures then reviewed the
Spanish materials at a variety of reading levels to
ensure that the instruments were understandable
across cultural perspectives. Utilising Spanish ques-
tionnaires was considered successful as 44 practices
received Spanish materials and 26 of them enrolled
317 dyads. A projected number of completed Spanish
questionnaires was not established; however, the
overall goal was to increase the minority dyad enrol-
ment by allowing as many mothers as possible to
participate.

Discussion

This prospective, national cohort study conducted in a
PBRN enrolled the largest sample to date of geographi-
cally dispersed mother/healthy term infant dyads
(n = 4300) on the day of post-partum discharge. The
PROS network provided a unique laboratory through
which to study post-partum newborn discharge, with
the idea originating from a practicing paediatrician and
its research questions, study design, and methods
being developed with the input of at least 100 paedia-
tricians in active clinical practice.

The LAND Study’s goal was to describe readiness of
mother and newborn for discharge based on percep-
tions of mother, paediatrician, and obstetrician, and to
determine the effect of this decision-making pattern on
a broad array of potential outcomes. Many challenges
were identified (e.g. multiple IRB approvals, complex
longitudinal data collection, multiple perspectives on
discharge decision making, minority enrolment) that
threatened to undermine the study’s success by limit-
ing practice and dyad sample sizes, ability to collect
critical data, and generalisability. Although multiple
strategies were implemented in an attempt to over-
come the challenges of this study, some ultimately
proved more effective than others. The most successful

strategies (defined as reducing or eliminating study
threats and/or increasing practice and dyad enrolment
rates) were: (1) preparing and distributing the ‘IRB
Packet’; (2) recruiting multiple practices covered by the
same IRB; and (3) obtaining supplemental funding for
increasing minority enrolment.

Other strategies were considered less successful in
that they did not increase sample size and response
rate, resulting in the study team’s need to use more
complex statistical techniques to address missing data.
Additional strategies might have been implemented to
improve obstetrician participation, such as distribution
of specific incentives to the obstetricians or hospital
department or by obtaining study endorsement
through their obstetric directors. The mother’s
follow-up questionnaire response rate was also less
than optimal, but would have required additional
work by practices (e.g. completing phone interviews
as evidenced by Escobar et al.45 achieving an 80%
response rate) or more incentives. Lastly, the non-profit
organisation’s efforts were largely ineffectual because
of the lack of clinical research experience in their
minority-serving practices. The study team addressed
the lack of success with these strategies by implement-
ing alternative strategies.

Applying lessons learned, PROS has adopted some
of the LAND Study strategies in subsequent national
studies, especially: (1) recruiting multiple practices
covered by the same IRB; (2) allowing non-research
network practitioners to participate; (3) adding con-
sultants from other disciplines to study teams; and (4)
finding additional funds to support practices serving a
high percentage of minority patients at enhanced rates.
The utilisation of these specific strategies in large,
methodologically complex studies should be beneficial
in eliminating similar major challenges to network
research.

Advancing technology may also provide new solu-
tions to the challenges encountered in this study. For
example, one possible way to improve both IRB effi-
ciency in reviewing clinical research projects and hos-
pital and office interface is a web-based query and
notification system (QNS).46 The QNS creates an inter-
active flow of reliable information among site coordi-
nators, protocol teams, and regulatory groups, thus
ensuring a more timely way to communicate accurate
responses to queries and reports. Additionally, a QNS
can be created at minimal cost with already existent
web-based devices, making it a feasible possibility in
future national clinical research projects.
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Study limitations

How generalisable are results from studies carried out
in PBRNs? It is important to note that practitioners in
PROS are volunteers. When paediatricians participate
in research, time spent on study-specific tasks is time
spent away from patient care. In addition, PROS expe-
rience suggests that not all paediatricians are willing to
serve as an office research coordinator or to allow per-
sonnel to do so for minimal reimbursement that does
not cover time and effort. It is unclear, however,
whether the volunteer status of study practitioners
would make the mothers and newborns in their prac-
tices less representative of mothers and newborns
in general, or whether it would lead practitioners to
overestimate or underestimate unreadiness for post-
partum discharge.

In addition, restricted access to care prevented
certain patient populations from participating in this
study. Our results may thus not be generalisable to
these subpopulations excluded from the study, but the
inclusion of all underserved populations in such a
complex study would have been logistically and finan-
cially impractical. Finally, we had limitations in report-
ing the specific breakdown of a number of practices for
each refusal reason for participation as not all practices
communicated this information to PROS. Certain prac-
tices specifically provided to PROS the examples cited
in the text.

Conclusion

Using a national PBRN, the LAND Study enrolled the
largest sample ever of geographically dispersed
mother/healthy term infant dyads on the day of post-
partum discharge. The strategies employed to over-
come methodological challenges in the successful
conduct of this large, national, observational cohort
study should provide valuable guidance to future clini-
cal investigators.
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