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Abstract

Background

Many investigators are interested in recruiting veterans fiemant conflicts in Afghanistg
and Irag with Traumatic Brain Injury (TBI) and/or Post Traum&titess Disorder (PTSDO
Researchers pursuing such studies may experience problemauitimgsufficient number
unless effective strategies are used. Currently, there yslitte information on recruitmer
strategies for individuals with TBI and/or PTSD. It is knownt theoups of patients wit
medical conditions may be less likely to volunteer for clinicesearch. This stug
investigated the feasibility of recruiting veterans returniregnf recent military conflicts—
Operation Enduring Freedom (OEF) and Operation Iragi Freedom {Q#H)g a population
based sampling method.

I\<j,—..UJ§/3




Methods

Individuals were sampled from a previous epidemiological study. Titely sites focused
on recruiting survey respondents (n = 445) who lived within a 60 ndiegaf one of thg
sites.

D

Results

Overall, the successful recruitment of veterans using a populasedbsampling method
was dependent on the ability to contact potential participants foljpmass mailing. Study
enrollment of participants with probable TBI and/or PTSD had auitetent yield
(enrolled/total identified) of 5.4%. We were able to contact 146 indilsduepresenting ja
contact rate of 33%. Sixty-six of the individuals contacted weeesed. The major reasgns
for not screening included a stated lack of interest in the gtuey37), a failure to answer
screening calls after initial contact (n = 30), and an unwillisgreg inability to travel to @
study site (n = 10). Based on the phone screening, 36 veterans igdrie &r the study
Twenty-four veterans were enrolled, (recruitment yield = 5.48d)tevelve were not enrolled
for a variety of reasons.

Conclusions

Our experience with a population-based sampling method for reentitai recent combat
veterans illustrates the challenges encountered, particularly cogtantirscreening potentjal
participants. The screening and enroliment data will help guideitreent for future studigs
using population-based methods.

Keywords

MIND study, PTSD, Recruitment methods, Recruitment yields, TBI, Veteran

Background

Achieving patient enrollment targets in clinical researabnis of the main challenges facing
researchers today. The magnitude of the challenge is notla@limented but according to
one review that examined 41 clinical trials in the US, 34% of riaés trecruited less than
75% of their planned sample [1]. Under-recruitment reduces thstisttpower of the study
and often leads to inconclusive results [2-4]. Remediation of under-recruitmentdsaudy
closure often leads to costly changes including a re-evaluatitile sample size required,
extension of the patient intake period, modification of the inclusionisixai criteria, and
addition of new study sites [5].

Clinical studies utilizing population-based sampling methods arecplarly challenging in
this regard as they rely upon the cooperation of a predeterminedesangohbers of which
have no knowledge of the study prior to the first contact. Theiatesl pool of potential
participants places additional importance on engaging each pantieipa representative of
the population relative to studies using convenience-based samplingdaiefor example, a
study of Gulf War Veterans [6] used a population-based samplintgothéd recruit a group
of veterans who had been deployed to the Persian Gulf between 1999%nd wenty-one



VA sites patrticipated and reported that only 13.7% of potentiakpaatits were successfully
contacted. However, population-based sampling methods offer the potenhajt external
validity such that the results can be applied directly to thmetkfpopulation [7]. Use of
techniques such as random selection of population members and onvitdtigreater
proportions of high-interest subgroups, for example, increase the poteptedentativeness
of such a sample. For these reasons, studies which estimedéepoe rates in the reference
population and identify trends or risk factors frequently utilize nineshod. Population-based
sampling methods can be highly effective for studies in wthiehsampling frame is clearly
defined and all required data is recorded in a database or eatnediord system. However,
when human participation is required, the effectiveness of populatioplisg methods
depends upon the willingness of the individuals to become involved in the Sthdse
individuals may share some similarities which may introduce iniasthe sample such as
being the most severely impacted by the condition being investigatedving the least
access to medical care. Other factors impacting the dedcsjparticipate include competing
interests and time constraints, as well as concerns about nsksafety [8,9], fear of
additional financial costs [10,11], concerns about randomization [12], lasen@iflentiality
[13], religious and cultural reservations [14,15], and stigma assodidtiedlisease [16,17].
Thus, although the initial random selection in a population-based sampleffaa some
preliminary protection from bias, responses may still be sysiteatig biased, posing a threat
to external validity with weaknesses that may rival convenience based sastaiegies.

The current pilot study entitled “Markers for the Identificatibiorming, and Differentiation
of TBI and PTSD” (MIND study) was designed as a clinicalsugly of a longitudinal study
“National Health Study for a New Generation of US Veteratideyw Generation Study”).
The New Generation Study [18] was one of the first epidemioldgities to examine the
health outcomes of veterans returning from recent conflicts imhakigtan and Iraq —
Operation Enduring Freedom (OEF) and Operation Iraqgi Freedon). (THE study began in
2009 and involved web-based, postal, or computer assisted telephone intéovsaimgey a
stratified random sample of 60,000 veterans with documented militavicesebetween
October 2001 and June 2008. The population sample included 30,000 veterans who had
deployed and 30,000 non-deployed veterans who had served during the same era.
Recruitment was achieved via a 72-item survey of veterans whoeftacbmbat theaters
(reserve and National Guard) or separated from active dudytg 2008. The sample was
stratified by deployment status, gender, unit component (active deggrve, National
Guard), and branch of service (Army, Air Force, Navy, Majn&/omen veterans were
oversampled to comprise 20% of potential participants, reflectingcapased awareness of
women’s unique health concerns [19]. The primary objective of the NawverG@tion Study
was prevalence estimation of health concerns specific tedhisrt including traumatic brain
injury (TBI) and posttraumatic stress disorder (PTSD). Thergglrevealed that those who
deployed to Afghanistan, Iraq, and other countries had higher estipieealence of TBI,
PTSD, and co-occurring TBI/PTSD than those who were not deploye&d#neiderman,
personal communication). These results and other studies [20-22¢t thigenow widely
held view that TBI and PTSD are important consequences of theOTlZBperation New
Dawn conflicts.

The MIND study was designed to be conducted at the War Rellatesslland Injury Study
Center (WRIISC). The main aim of the MIND study was tceedaine the prevalence of TBI
and PTSD, to identify sensitive and specific measures for thethicadevelop prediction
models. The WRIISC, located in three sites (Washington, DC, Patm S and East
Orange, NJ) focuses on post-deployment health concerns of vetraineg ¥eterans Health



Administration (VHA). The WRIISC provides in depth clinical assesst and diagnostics
for unexplained symptoms, chronic multi-symptom illness, or treatnesigtant illness or
injury that is putatively related to or exacerbated by their deployment.

The current study was conceived as a MIND pilot with a viewotoducting a larger study
involving 800 veterans. Participation in the MIND pilot study involved itengeto one of
the three WRIISC study sites for a full day of assessmt included cognitive and
sensorimotor testing, brain imaging and psychiatric evaluatiolteSiuman studies using
population-based sampling methods frequently have relatively low treenti rates, one of
the primary objectives of the current study was to demonstateatlequate numbers of
individuals from the New Generation Study could be contacted andssfudbe recruited.
For the MIND pilot study, potential participants were recruié the US Postal Service
with subsequent direct telephone contact; the effectiveness of these methoddwedsdceva

A secondary objective of the current study was to examine theciaisn between
recruitment, screening, and enrollment and the individuals’ chastaterirom the New
Generation Study. Some individuals may be less likely to volufdeealinical research or
participate in the health care system more generallyraatha consequence of their medical
symptoms or as a result of the stigma associated withslifies discussions, see [16,17]).
Accordingly, we also examined recruitment rates from fourf-reported diagnostic
categories from the New Generation Study (probable TBI, prolfat$®, probable TBI and
PTSD, and probable neither condition).

Methods

Participants

An initial sample of 651 veterans (529 males, 122 females) wasifieiegnn 2012 for
potential participation in the MIND pilot study (mean age = 39.Iayrige = 26.7 to 52.8 yr).
The criteria for inclusion in the sample to be contacted wgngarticipation in the New
Generation Study, ii) deployed to OEF / OIF conflicts #080 days, and iii) likelihood of
residence location within a 60-mile radius of one of the three BRkenters. Using the
addressees at which New Generation participants were stidbesenrolled, zip code
matching identified potential participants based on probable locatitinis 60 miles of the
three WRIISC sites. To assess the quality of addresses and mawd secure likely telephone
numbers for possible follow-up, the participant list was matchednstga LexisNexis
Corporation database to identify up to eight additional addresses atalefgmne numbers
per individual, listed in order of likelihood of being a current match.

Procedure

The screening protocol was approved by the Institutional Revieavd3(IRB) and Research
and Development Committees (RDC) associated with each of tee WWRIISC sites
(Veterans Affairs Palo Alto Healthcare System, CA, theeXésis Affairs New Jersey
Healthcare System in East Orange, NJ, and the Washington BfaNe Affairs Medical
Center). In order to increase the likelihood of contacting individu&ls liwed locally, a
further criterion was applied to the sample of 651 potential gaatts, namely, that their
“best address” identified by the computer assisted addres$ seasowvithin 60 miles of one
of the three study sites. This restriction yielded 445 individua(s {89, NJ 189, CA 67).



During the course of screening, it was noted that the usefulnefise chddresses and
telephone numbers returned by LexisNexis diminished rapidly thiéethird listed contact
and for this reason we did not use the information beyond this point.

An “Advance Letter” signed by the principal investigator wasitsto each of the 445
individuals at their “best address”. The letter briefly dést the study and invited them to
contact the local study coordinator to request to be screened or tutopt any further
contact. The letter stated that compensation would be given focipatiton and mileage.
Telephone screening was delayed for two weeks after the Adlatiezs were mailed in
order to provide candidates sufficient time to opt out of the studyeéobfing contacted. Of
note, all of these individuals had been successfully contacted irethé&neration Study by
mail between 2009 and 2011 and had returned completed surveys.

Screening procedure

The purpose of screening was to establish eligibility for emenit (see Additional file 1 for
criteria) and to collect information related to demographics, rgéneealth, TBI, and
symptoms of PTSD. Major inclusion criteria were age 18 to 56syaad deployment far30
days in the OEF/OIF conflict. As the objectives of the MINDdgt were to determine the
prevalence of PTSD, and to identify sensitive and specific messue recruited individuals
that reached full (currently utilized) diagnostic criteriathes than individuals with sub-
threshold symptoms. Screening was conducted over a total of 23 webtlshdne screening
was conducted by experienced research staff who were traineipedised on the MIND
protocol. The semi-structured screening interview contained 117 iizmesto the sensitive
nature of the interview (e.g., items about suicidal ideation), etysglan and a response
algorithm were developed in the event that screening participmsessed emotional
distress, any suggestion of suicidal or homicidal intent, or conditiapsriregy immediate
medical attention. Senior study and clinical staff were alwaysadlaitiuring screening.

Each study site focused on local recruitment. The frequencyimnttof screening calls
was designed to maximize the possibility of successfully ctntaa potential participant.
Each individual was called once per week with the day and timeyofedarded. If the call
was not answered, a discrete voicemail message was tefgsto the call was from and
the contact number of the study coordinator, omitting any detaitswtbald impact the
individual’'s privacy.

Once initial contact had been established, the call began withtadssoription of the MIND
study. The individual was asked if they were interested in gaatiog and if they would like
to continue onto the phone screening. If they were interested stutthg they were told that
the compensation rate was $200 plus travel expenses, and overnight acceomriadat
hotel if their home address was >50 miles from the study ce®tene individuals were
screened on the same call, while others were interesteding bereened but made an
appointment for a later time. If we were unable to get in comtdb these individuals again
after the initial call, they were categorized as “initial contacy’ofilable 1).



Table 1The frequency of individuals who were successfully contacted as anfttion of group membership in the New Generation Study

New generation group membership Total
TBI PTSD TBland PTSD Neither TBI nor PTSD
Contacted and screened (n) 4 8 15 39 66
Contacted but not screened (n) 15 8 9 a7 79*
v* (screened vs. not screened) 7.88**
df 3
Reason not screened Not interested 8 1 5 23 37
Initial contact only 6 5 3 16 30
Too Far 1 2 0 7 10
Pregnancy 0 0 0 1 1
Deployment 0 0 1 0 1

"One of the 80 individuals contacted but not screened did not have a Newatm study diagnosis.Fewer individuals with a diagnosis of
TBI were screened than would be expected by chance alone (p<.05).



At the beginning of the screening call, participant identity wasied by asking their date of
birth and the last 4 digits of their social security number and cangpthese values with
those on record. All screening questions were then asked unless tbpadrtequested to
stop. Screening data were reviewed following the call and fpetits were again contacted
by telephone as soon as possible —usually within a day-- regatngetigibility and
continued interest in the study. If the study criteria weré anel the individual chose to
participate, he/she was invited to the study site nearest mistirae for an in-person
assessment. If the individual did not wish to participate in they stuthe study criteria were
not met, he/she was thanked for answering the screening questions and the eadledas

Statistical analysis

All analyses presented are exploratory and were performed uBi8§ $/ 18.0.2) with a
significance value of 0.05 (two-tailed). Chi-square tests wemmpated to compare
frequencies of patients across different probable diagnostic groupsmdesd by their
answers to the screening items of the New Generation Studgl gostey (i.e., probable
TBI, probable PTSD, probable PTSD and TBI, probable neither). If {heceed count in any
cell was <5, Fisher's exact test was used instead. Groupedifies were identified by
examination of the standardized residuals for which a value > +&@6sents a significant
difference between groups.

Comparisons between groups involving continuous variables (e.g., age, distemctudy
site, driving distance from study site) were made using unpaiests. The distance between
the participant’'s home address and the study site was genenatedifiduals whose address
was confirmed using a web-based distance calculator (http://www.zip-cougs.c

Results

A total of 13,162 deployed Veterans responded to the New Generation.s@ivéyese
respondents, 11,337 met the age criteria for the MIND pilot stndywaere considered for
inclusion in the current study (see screening flowchart, Figlurd-urther, selecting only
those who had a high probability of living within 60 miles from one ofthdy sites yielded

a total of 445 potential participants. This sample (n = 445) was compared to the fuéd sampl
deployed veterans from the New Generation Study (n = 13,162). Déspiexclusion of
veterans >50 years old, the two samples were not statisticidyedit in age or gender (p’s >
.05). A chi-squared test revealed a significant difference bettheemvo samples in putative
diagnostic groupsyR (3) = 47.8, p <.001). Examination of residuals showed the MIND pilot
sample had significantly fewer individuals with a positive scregenesult for TBI (11% vs.
16%) or PTSD (9% vs. 16%) relative to the New Generation Sangie < .05).
Furthermore, the MIND pilot sample had significantly more individuaith a positive
screening result for combined TBI and PTSD relative to the Seweration sample (15%
vs. 7%) (p < .05). The proportions of individuals with neither TBI nor PT&&e
statistically similar across the MIND pilot and New Getion studies (65% vs. 61%,
respectively).

Figure 1 Flowchart of each stage of the screening proces®©ne participant withdrew

consent. Final enroliment n = 23. Note: the 11,337 total deployed “New Generation” sample
was derived from a larger sample of 13,162 respondents after removing individualglwho di
not meet the age criteria (18- 50 years).




Table 2 shows that the 445 individuals were unevenly distributedsatreshree study sites
with the majority of veterans located near the Washington, D.C.Newl Jersey sites.
Screening calls successfully reached 146 individuals represedgtigof the target sample
who were asked to participate in the screening process (Tabléné&e were no statistical
differences between the contacted (n = 146) and not contacted (n gr28®s based on
demographic variables (age, gender) or putative diagnostic cated@y from the New

Generation Study (all p’s > .05). As shown in Table 1, many ofnith@iduals who were

initially contacted were not screened (n = 80, 55%) due to atlstated lack of interest in
the study or an inability to subsequently contact them despite their state$int

Table 2Frequency of study sample who were living 60 miles from the three study sites

Study site n Veterans successfully contacted
n % sample
CA 67 28 41.8
DC 189 72 38.1
NJ 189 46 24.3
Sum 445 146
Average 148.3 47.7 34.7

“Veterans successfully contacted” refers to the frequency of edmb talked directly to a
screener.

To investigate possible bias in screening participation, we cochghesindividuals who
were screened (n = 66) to the individuals who were contacted butreeted (n = 80). Five
factors were considered: putative diagnostic category taken frerNéw Generation Study
(probable TBI, probable PTSD, probable PTSD and TBI, probable neilt&d hor TBI),
age, gender, recruitment site, and distance between home addresarastl study site. Chi-
squared analysis revealed that fewer individuals with a positreising result for TBI in
the absence of PTSD from the New Generation Study wezersed than would be expected
by chance alone (see Table 1). It is interesting to noteftthet TBI group included all those
with probable TBI alone or probable PTSD and TBI (n = 19), then thesenwatatistically
significant difference in completing screening based on TBUst® (2) = 0.16, p > .05).
None of the other four factors were significantly related teeter an individual was
screened (see Table 3).

Table 3Demographic comparisons between the group who was screened and the group
who was not screened

Variable Screened Not screened Contrast df p

(n =66) (n =80)
Recruitment site
CA (n) 12 16 V=142 2 >.05
NJ (n) 18 28
DC (n) 36 36
% female 17.5% 22.5% =142 1 >.05
Age (M £ SD) 40.2 (x7.7) 39.8 (= 8.0) t=-26 144 >.05
Miles from study site (M £ SDR7.6 (+ 15.8) 25.8 (= 15.8) =-69 144 >.05

Driving miles from study site 38.0 (x 22.4) 34.8 (= 20.9) t=-90 144 >.05
(M £ SD)




Of the 66 individuals who were screened, 36 were determined to ddeefigy the study.
The factors associated with ineligibility generally involved eginary criteria including
non-deployment TBI, poor cognition, OEF/OIF deployment < 30 days, amd &f years
(see Table 4).

Table 4 Factors conferring study ineligibility at screening

Reason for ineligibility following screening n %
Non-deployment TBI 30%
Poor cognition 23.3%
Deployed to OEF/OIF for < 30 days 5 16.7%

~N ©

> 50 years old 3 10%
Revoked interest post screening 2 6.7%
Sub-threshold PTSD 2 6.7%
Knows MIND team member 1 3.3%
Pregnant 1 3.3%
Total 30

Twenty-four of the 36 individuals were enrolled into the study (FigyreTable 5 lists the
reasons eligible individuals were not enrolled. Significant gendéreinces were found
between the enrolled vs. not enrolled groups whereby fewer females aleswmere enrolled
(Fisher exact test, p < .009) (group enrolled = 9% female vs. grougrnmolled = 50%
female).

Table 5Enrollment status of screened individuals as a function of group membér in
the New Generation Study

New generation group Total
TBI PTSD Both Neither

Eligible (n) (%) 1(2.8%) 5(13.9%)9(25.0%) 21(58.3%) 36 (100%)
Enrolled (n) 1 3 7 13 24
Reason not Lost contact 0 2 0 4 6
enrolled (n)

Failed to follow up 0 0 1 1 2

Failed to keep 0 0 1 1 2

appointment

Schedule conflict 0 0 0 2 2

Note that New Generation diagnostic categories were detednby answers to self-report
screening items and not clinical diagnoses.

Of note, only two of the participants were enrolled had proactieehacted the study site
after receiving the Advance Letter. In addition, the safety phahrasponse algorithm were
not needed on any call at any of the three study sites.

Discussion

Twenty-four veterans were recruited into a multi-site, mutidal, observational pilot study
of TBI and PTSD from a total pool of 11,337 and a likely pool of 445 partitsp8etween-
sample comparisons revealed the two samples differed in putadiyeodtic category taken



from the New Generation Study. However, these statisticireifces were relatively
modest (the largest difference between the current study ewd@¢neration Study was in
the combined TBI and PTSD groups; 15% vs. 7%, respectively), and weza by the large
numbers involved. Challenges associated with locating, contactimgngtg, and enrolling
emerged. The selection of the population-based sample was based uponphaviogsly
participated in the “New Generation Study” and having been degldg OEF / OIF
conflicts. Of the 445 potential participants who were identified fr@oords as living
proximally & 60 miles) to one of the three study sites, we successfully contacted 146 (contact
rate = 33%). Of these, 24 were enrolled into the study, represemtregruitment yield
(enrolled/total identified) of 5.4%. Factors restricting enrollmeeate potentially related to
issues inherent to clinical research including difficulties e@dhg or maintaining contact
with potential participants (possibly due to outdated contact informataallenges in
recruiting individuals with TBI alone, the requirement to traveth® study site, and strict
exclusionary criteria. Enrollment may also have been limitethbymethod of telephoning
prospective participants who had not specifically asked to be contacted bgreescre

The recruitment yield (enrolled/total identified) of 5.4% achievethis study is consistent
with other published studies involving large civilian multi-site stadivhich have reported
yields ranging from 0.5% [23], 1.1% [24], 2.6% [25], 5.5% [26], to 13% [27]. Howewme
of the aforementioned studies involved veterans or used population-basenhgangthods
and therefore generalization to the current study is not sti@iglard. Recruitment yields
similar to ours have been reported for veteran studies using populaseh-tampling. For
instance one study of Gulf War veterans [6] involving 21 VA stuthg seported an overall
recruitment yield of 3.5%. However, another larger study involvinguladion-based
sampling of Gulf War veterans by Eisen (2005) [28] reported agdataple of 2189 veterans
enrolled from a population of 4879, representing a recruitment yield of 44.B&cbetter
recruitment yield in the latter study relative to ours is hkely due to demographic
differences between the populations, which were quite similatheRathe difference
probably reflects divergences in resources— for example, tles EZ005) study provided
hotel accommodation for all participants. Of additional note, the E&#0b) study sample
had a contact rate of 85.8%, compared to the 33% rate in the cuudnt Fhis higher
contact rate may reflect factors such as the relatiseracy of contact information, temporal
shifts in awareness and willingness to participate in reseatadies, changes in
telecommunication use between these studies (mobile phones vs. land dirlask of
accurate mobile phone directories, differences in the duration andtimipéte conflicts
involved that may influence motivation to take part in subsequent cbsstudies (i.e.,
months of engagement in the Eisen study versus years in the ciudy)t media coverage
of the issues related to Gulf War illnesses and the intengeéngcof health issues that began
shortly after the 1991 Gulf War.

In the present study, one of a number of factors associatedegiuitment was our ability to
contact potential participants. Of the 445 individuals identificleasg eligible for the study,
67% of them were not contacted for a variety of reasons. An eveer lprgportion of
potential participants (84%) were contacted but failed to enraljgesting the study
population was either unable or unwilling to engage in what wasedff@ihe largest group in
this category stated they were “not interested” in the sfdid6, n = 37). The reasons behind
their unwillingness were not recorded but may have been due to pert®ivedmpensation
rate ($200), difficulty in committing to a full day of study, no noaditreatment being
offered, or a combination of factors. One solution would be to incremspensation rates. A
recent review [29] notes the lack of agreement on standards wipgzart compensation by



IRBs, who are primarily obligated to minimize coercion or undue inftae Even if
recruitment was improved by increasing participant compensatisimputid be noted that this
may have biased the study sample. Assessing whether comperssgiificantly influenced
epidemiological sample characteristics would be hard to deteribhiwas also notable that
only two potential participants contacted the study sites to inghwat participation without
first being called. This observation demonstrates the importandellofv-up telephone
contact with potential participants.

Analysis revealed that fewer TBI cases were screehad éxpected. However, if these
individuals were grouped together with those with TBI and PTSD,efifést disappeared.
The reasons for this are not clear, but may be due to the smmilessize of the “pure” TBI
group (n = 4) rather than their diagnostic category. Individual cterstics such as age,
gender, and distance from study site were not associatedawrtteran being screened.
Enhancing numbers of patients in specific subgroups who are ldgstdilengage would not
undermine the value of population-based sampling, which should have asasyprancern
recruitment of sufficient numbers of participants to enable group awsopa [7]. A recent
review [30] considered the nature of barriers to participation in ah&etlth research and
identified many factors including transportation difficulties, distr and suspicion of
researchers, and the stigma attached to mental illness. Thesactheoluded that strategies
to overcome these barriers included assistance with travel, avedidingse of stigmatizing
language in study materials and an emphasis on education about dheerdiander
investigation. Considering the recent increase in prevalencd ®D Rand TBI in veterans
[31,32], more studies that systematically investigate revaunt strategies are needed in
veteran populations with these disorders.

The observation that major factors in recruitment were theyatnlicontact participants and
enroll them suggests a need for improved methods of communication paiémtial
participants. Researchers are encouraged to consider noveldygsrda establish contact,
develop rapport, and secure a commitment to participate. Such approachese
communication technologies such as telehealth, internet, videoconferemtiad, and text
messaging [33]. In this regard, it should also be noted that only 3.p%ieftial participants
lived within a 60-mile radius of one of the three study sites. Rety the remaining 96.6%
of potential participants into the study would take considerable @soto bring them to the
study center and to accommodate them. If these resources weagaiable, alternative
study designs could be considered including the use of communicatiolisgies instead
of site visits. Communication technologies therefore offer an irapbelternative to an on-
site evaluation, especially for participants who live remotely from siidy.

The current analysis represents a detailed report of recniitmegrics for a population-based
sampling strategy. The VHA, Centers for Disease ControljoNat Center for Health
Statistics, and Department of Defense all have several ongtiliies using population-
based sampling methods but few published data exist describingalenges of recruiting
participants and the characteristics associated with contagensng, and enrollment. One
exception is the Millennium Cohort Study, which is a 22-year lodgial study launched in
2001 to determine how military service affects long-term hed#th [The study uses several
innovative procedures to contact, communicate with [35] and retain [ taumbers of
veteran participants. Our report takes advantage of clear @rii@ri each stage of the
enrollment process from a well-described, representative satigpheng for more detailed
assessment of bias in responses. One significant limitation afuthent study is its small



sample size. Despite this, we believe that our main findings ¢ger béorm the conduct of
future clinical investigations using population-based sampling.

Conclusion

In conclusion, the screening methods, recruitment procedures, and enraillnrdygrs from
this study using population-based sampling can help guide recruiforefiture studies.
Clearly, to achieve adequate sample sizes, a large pool of ipbtaatticipants must be
available, and adequate resources must be devoted to enhance participgtioration of
solutions that overcome barriers to participation, including traxed,tlack of interest, and
failure to keep a study appointment, is warranted. Some of trmsesisnay be universally
relevant, while others (some unknown) may arise in particular studies.
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