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Outline of Presentation

[Description off the role off education In
piestatisticall censulting, Including; consultant
[GIES and Client expectations

[DISCUSSION! Of EX{PENIENCES CONNECTING
pIestatisticall censulting and- training (research
study Withr ether biestatisticians)

Review: 0f recent Werk performed! in this: area



Outline of Presentation
(Continued)

DiscussIon! of petential applications; ter Centers
for Clinical and ranslatienali Science (CCTS) and
Comprehensive Cancer Centers (CCC)

Presentation of Ideas el a futlie prospective
rfesearch study,



Introduction

RIS research examines; the rele of biestatistical
trainingl duing censultatiens Withrmedical
stuidents, graduate stidents In health science
fields, residents, pestdoctoral fellows, medical
iaculty, and health science: fiaculty.

RIS research alsor reviews the characterzations
of the connections vetween biestatistical
consultation and education.



Intreduction (continuied)

Biostatistical consultation| IS, eften seught in
conjunctieon wWith: planned o1 current: research
and sometmes 1o clariy Interpretation of
[esearch findings puklished 1n the meadical
iterature.



Intreduction (continuied)

These'whoe have a need for this service Include
medicall students (particularly: these: in: thelr third
QI fourthryear), graduate: students: (iImasters; anad
doctoral) inrhealth science: fields, physicians
dUrng residency o postdectoral training, health
Sclence: pestdoctoral trainees, and medical and
nealth seience faculty (Instructor, Assistant
Professor, Associate Prefesselr, Prefesser).



Intreduction (continuied)

Fhe prmay reason to coellaboerate with a
plesStatisticiani IS terensure. adequately designed
studies, and scientifically sound findings:

There Is anrapparent link Between hiestatistical
consultation andl training 1n study: design’ and
PIGStALISTICS:




Reasons to Seek
Biostatistical Advice

Reguests: fer biostatisticall advice: may. e
prempied By the fellowing: grant e ether
fiUnding application), resealch Pretoco)
development, randemizanen assignment, data
analysis, Interpretation of results; presentation
Ol research findings; at a conference or seminar,
diafiting a manuscript for publication, ol
fesponding te reviewer comments firom: a jeurnal
QI grant review: panel.



Reasons to Seek
Biostatistical Advice (continued)

Other reasens te seek hiostatistical advice
nclude the following: a lack eff knewledge: alhoui
priRciples of study: design, Insuificient skills to
analyze data or interpret results, or a lack of
AEcessary technicall expertise In nore
sophisticated or rgereus aspects of the research
PRECESS even When an adeguate: backgreundiin
the fundamentals IS present.



Modes of Blestatistical Tiraining

PIVerse medes ofi Biostatistical training may: he
avallakle withinra medical schoel (analether
SCNEOIS SUCch asiScheels of puklic healthr or
AUrSING) or teaching hespital envireRiment.
Fhese includer fermall academic Courses,
INtENSIVe Shert COURSES, Seminar SEMes on
pIestatistical topIcs;, Seli-paced! textineok or
compuier learming, statistical references, guides;
O COMpPEnAIUMS; and Gne-en-one traning.



Moedes ofi Biestatistical Training
(Continued)

RIS presentatien Willl fiecus 61 GNE-0n-0ne
training.

IHOW Instiitction takes place and n What Settings
willfloe: descrilked.

A proposed moedel for plausihle connections
petween hiestatisticall consulting and educatienal
activities will- lbe  descrined.



Linking Researcher Expectations with
Biestatisticall iraining vias Censuitation

RESEarChers Who Seek out biestatisticall advice
fiall inter one of three mutually, exclusive
Calegeries.

(1) The researncher has suificient knowledge toe
Understand and apply: the: statistical Iniermatien
OIf results previded by the consultation.  Inl this
setting, ne supplemental education’is NEcEssary/.



Linking Researcher Expectations with
Biostatisticall Traning (continued)

(2) The researncher lacks the necessary.
KIneWIEedge: and is aware: of RIS or her
Insutficiency. IR this setting, education|Is a
critical component of censultation.

(3) The researncher lacks the necessary.
knnewiledge hutIs net aweare of this gapin
packground. I this setting, biestatistical
training| vecomes a vital part of the consulting
PIOCESS.



Consultant and Client

Consultant = Bilestatistician

Client = Medical student

Graduate student
Resident
Postdoctoral fellow
=Aculby,




Adapted from Finch H, 1999

onsultation Expectations

4. Affective and
2. Critical J.Answers to logistical concerns

|. Knowledge leading know ledge specific
to independence I quesiions

T

Biostatistical Consultant as an Educator

|k

6.Teacher 7. Data analyst

Expectations of Consultant Role

Figure 1. Link between researcher expectations of biostafistical consultation (Boxes #1—4) and consul-

tant’s role (Boxes #5-8) with the biostatistical consultant’s position as an educator (Ellipse). Arrows

pointing towards the ellipse show automatic anticipation of training; arrows pointing away from the
centre are likely to include training during the consultation; question marks show possible fraining.

8. Quality assessor




Client Expectations
(top: part of the: oval)

(1) Knewiledge'leading te Independence: e acquire
Infermatien anout statistical analysis for Independent
future use.

(2) Criticall knewledge: 1o Understana Whny: a precedure Is
Used and what preplems might be asseclated With It

(3) Answers; tor Specific guestions: to receive enly: the
answer to) a specific statisticall preblem and net more
than that.

(4) Affective and legistical cencerms: to demanal a fast
iurn-around tor meet a deadline or maintain research
momentum. Timing Is Important, and patience Is
reguired.



Consultant Roles
(betteny part eff the eval)

(5) Guide: te help choese a statistical strategy te analyze
data anelfanswers researchi guestions.

(6) Tleacher: e explai Wiy an analyucall precedure: Is
apprepriate for a given scenariorand e, it WerKS.

(7)1 Data Analyst: te: nUmBer-crunchrandimanipulate
datas

(8) Quality, ASsessor: to check accuracy and Integrity ana
10 peInt out enrers or preblems: in the project.



Experiences Connecting Biestatistical
Consulting and Trraining (Viethods)

Biestatisticians Withl consuliation; activities: at separate
ACAEEMIC research Institutions recorded characterstics of
ther consultations, feeUSINGl 0n the presence and types of
teaching efforts.

Fhis Included maintaining legst ofi In-persen,, e-mail, and
telephone consultations over a penod: of tine anad
determining Ifi seme degree of traming In study: design: or
pIestatistics toek place during the censults.

Mest of therdata were collected in real time, although
some were compiled afiter reviewing hard cepy,
computer files, and noetes from consultations.



Experiences Connecting Biestatistical
Consulting and Training (continued)

Education and training Were: defined as previding
technical didactic hackground Infiermation; or
supplemental detalls aboui a tepIc In study: design or

piestatistics heyend simply, defining a term or repoerting a
result.

I addition,, fer teaching te have taken place; an
Investigator had a need to understand the tepic ofi
nstruction to: fully: make use of the material previded in
[ESPORSe o the Investigator's: reguest for assistance.



Experiences Connecting Biestatistical
Consulting and Training (continued)

Participating biestatisticians Were selicited fireami the
Assecliation) off General Clinicall Researchr Center (GCRCE,
an NCRR-fundedl reseurce fier human-erented medical
research)) Statisticians listsenv: and ineclude all Wiho
rfespended positvely and furnished data.

There were four sites: 1) University: off Califiernia, San
Diege (UCSD), 2) Brigham and \Woemenrs: IHespital,
Boeston (BWH),, 3) University: of Pittshurgh (Pitt), anadi4)
University: off Alabama: at Birminghami (UAB).



Experiences Connecting Biestatistical
Consulting and Training (continued)

Data Were obtained retrespectively from: overapping
time perods of varying durations. However, all time
PEreds eccurred fremi 1999 threugh 2005.

Approevals or exemptions by the lecal institutienalfreview
PeArdS Were oltained prer te the IRcIusIon off any: data
N the project.

All statistical analyses were descriptive. Tese analyses
Included point estimates and exact 95 per cent
confidence: intervals for the percentage off consultaiens
INVelving training.



Biostatistical Consultations

Overall

By Site
UCSD
BWH
Pt
UAB

By Position of Investigator
Eaculty
Eellows & Residents
Medicall Students
Other

With Tiaimimg

186

359
57
43
47

120
31
10
AS

Withouit Trainina,  Jiotal
51 237

157 516

0 57

21 64

18 60
2 161

8 39

0 10

2 20



Biostatisticall Consultations with Education

Percent 95%  Exact Confidence: Interval

Overall /8 /3 —84
By Site
UCSD 740) 56 — 81
BWWH 100 94 — 100
It 6/ 54 — 78
UAB 78 66— 88
By Position of Investigator
Eaculty 75 67 — 81
Fellows: & Residents 79 64 — 91
Medical Students 100 69 — 100

Other 98 76 — 99



Medical Fields of Investigators

Anesthesiology
Clinical Nutrition
Eamily: Medicine
Genatrics
Internal Medicine
Oncelegy.
Pediatrics

Renal

Sleep Medicine

Cardiclogy

Emergency: Medicine
Gastreenterelogy.
iHematelegy,
Neurelegy
Orthepedics
Psychiatry.
Reproductive Medicine
SUKgeny.

Cardiotheracic SUraeny.
Endocrnelegy.
GEenetics

Infectious Disease
INeurostrgeny
Pauhoelegy

Radielogy.
Rheumatelegy

Thyroid



Biestatisticall and Study: Design: Toepics

ANOWVA, ANCOWVA, MANOWVA
Area under the curve

Binomial test, Melemar's test
Bland—aAltman plot

Categorical versurs contitmious data
Chi-square and cell counts
Collinearity

Confidence intervals and precision
Clortinuous versus binary data

Correlation: Pearson and Spearman

Clovvariates

Clox regression
Cross-over design

Drata codimg

Drata entry

Data wansformation
Dratabasze design
Diagnostic testing
Dhispersion

Dunnett’s test
Equivalence

Exact confidence interval
Fisher's exact test

Form design

Friedman test
Hierarchical regression
Imbalance

htent-to-treat
Irter-observer agresment
Irateracton

Irterimm monitoring
Inter-observer variability
Kaplan—Meier plots, Logrank test
Eappa

Likert scales

Logistic regression
Longitadinal data
Mantel-Haenszel test
Marginal effects

Missing wvalues, imputation

MMixed models

Maodel assumptions, model building
rMultiple comparisons
MNMonparamastrics

Odds ratios

Omtliers

Fovalue versus confidence interval
Partial comelation analvsis

Phase IIT clinical wial design
Pilot study

Poisson regression analysis
Polynomial wrends

Power

Psychometrics

RO curves

Fandom cosfficient modelling
Fandomizat omn

Faw data versws summarized data
Reliability coefficients

Repeated measures

Residuals

Sample size

Simon's two-stage design

Simple effects

Slope comparisons

Standard ermvor of the mean verswrs standard
deviation

Statstcal genetics

Srudy design

Survey data analysis

Survival analvsis, censoring
Tests: two-group and paired
Technical writing
Time-dependent proportional hazards
Transformations

Trends

WVariance test

Wash-oun

Wilcoxon rank sum test
Wilcoxmon signed rank test




Discussion

he level of Understanading| and retention; of biostatistical
skills taught 1 the: classreom are ofiten Inadeguate for
tackling designi and analysis challenges; that oceul In
supsequent clinical research| effierts.

he pattern o linkingl eachr expectation teran
Instructional eutceme! lliustrates the need and alse
epportunIties for biestatistical education Within the
context of a consultation Inltrated By researchers.



Discussion (continued)

he investigators lack of familiarty wWith relevant
pIestatistical topics anadl study design ISSUEs oiten
prompis a detaled tuteral te filllthe gaps.

More than: 75% of- documented; biestatistical
consultations Included varying levels of instruction; in
piestatistical topIcs o) research study: design. This
evidence supports that this type of Infermall teaching
makes up an integral part ofi the: consuliing Precess.
Investigators wWill-benefit: firom: this! type: of consultation
since the newly gained knewleage shoeuld carry: GVer to
Impreved skills i critical evaluation of the medical
iterature.



Limitations

here was ne attempt te; discriminate hetween
consultation sessiens for large, complex, rngoreus
Prejects and sessions addressing more routine,, Iess
complicatead studies.

The study reflects consulting experiences of only: four
pIestatisticians.

here wasi ne assessment of the degree that the
consulting exXpPEriences are representative off Sessions
With! other biestatistical consultants: nor i they: refiect the
EXPEriences off Investigators at ether Institutiens.



Generalizations

he bread spectrum ofi researchiin: diverse: fields of
medicine may. suppert the generality: of the findings.

The broaadl spani of pesitions of the four BIostatisticians
may: allow: generalization: i the: results.

The fact that at Ieast 67%, of biostatistical consultations
at eachi site included a training CompPoRERt SUgUESES: that
these training| epportunIties, are' consistently: offered.

Consultingl exXperiences efi the: fiour hiestatisticians: are
consistent with: censulting EXperiences ofi colleagues in
different areas of the ceuntry previding active consulting
efiforts based on| Infermall discussIions.



Inferences firom Research Study.

Metivation: ter master researchi skills may: e
lacking during| medical schoel oK even adurng
pPostgraduate; medicalitraining.

Educationiin: study: design andl Biestatistics: IS
more fully’ appreciated Iater IR the researchers
Career.

It IS; sensible and cenvenient fierka censulting
pliestatistician to noursh; anad expand: uponthe
client’s training| In: study’ design: and Biostatistics.



Inferences from Research Study
(Continued)

Institutional stppert for educatienal efferts 1n
pIestatisticall training| should e encouraged to
sustain and ennance the educatienal mission: ofi
the Institution.

Learning eppertunities for researchers aurng
plestatistical censultations add valle: te; this
[ESOUICE.



Collaborators

Reena Deutschi—
University: off Califiemia, San biege
Shelley Humwitz —
Brrighan & Woemenrs: iHespital
Janine Janosky —
University of Pittshurgh
Rolbert Oster —
University off Alakhama at Birmingham



Recent Related Work —
Cho et al.

Jihe focus of this Wwork IS, onl Institutional research ethics
consultation services for hiemedical scientists.

Several medels of ethics consultation: are: described.
fhese models range: firom “meral community” (large
greup) medels; where all off the: scientists invelved In the
research project as well as representatives, of the
fesearch participants, Would be invelved In every
consultation for that project, e “single expert™ models,
Where a single individual with: the necessany Knowledge
andl skill'set te address; any: ethical ISsUes that arise in a
particular case carries eut the consultation.



Recent Related Work —
Choe et al. (continued)

he authers specifically mention that “biostatistics anad
design censultants™ follow: the “single expert” medel in
thelr consultations.

he authors present a moedel that they developed., This
moedel s a hykrd approach WhIch comBInes elements; of
Inaividual consultatien and group: censuliatien.  TIe core
ieam censists of three academics With traiing 1n
phllesephy, law, and bielegy, and s responsible for the
Initial’ respense: ter consultation requests. Other
academics with different areas; ofi expertise are available
it needed. An mdividuall consultant triages the case
either te a single imdividuall or to the core team.



Recent Related Work —
Choe et al. (continued)

EIVe areas that contain unreselved guestieons:

(1) Scepe — the range of Issues (Very: Specific to Very
Pread) that researchers might bring ter a research ethics
consultation.

(2) Cemposition — the cempesition of the consultation
team. Cemmittees with a range: of- hackgreunds Willk e
needed. Internal and external censultants may: be
needed fior the reguest.

(8) Cere competencies — should each consultant Pessess
a SPecific set core competencies (knowledge areas).



Recent Related Work —
Choe et al. (continued)

(4) Confiicts off Interest — these Include the location of
e copsultatien Service Within the: research Institution,
the funding of the service With either intramural o
extramural support, and the nature oii the: role ofi the
consultants.

(5) Purpese off the consultation = Is it prinyanly: for
scholarly’ researchr ol for providing a senrvice. Tie
structure of the consultatien Is affiected by the purpese.



Recent Related Work —
Weher and Copaugh

fhe authors descrike practical approaches to suceessiiul
Implementation and execution of practice-hased
fesearch projects.

Includeadlare descriptions of the preject research
guestion and Specific aims, preject teamr estanlishiment,
research timeline: andl progress; triacking, metheds;and
IRstrument development, data mamnagement andtanalysis
plans; IRE appreval; resource: allecation), grant
SUBMISSIENS), esearch Implementation, ensurng quality.
control, and presentation and publications; ofi findings.



Recent Related Work —
Weber and Cebaugh (continued)

he role of the biestatistician onl the project team, Is
specifically discussed. This s regarding study, design,
sample: size calculations, selectien oifi approprate
statistical tests, and' financial reseurces; required te
SuUpport the biestatistician.

The authoers state that “one of the biggest frustrations
o AEW: InVestigators: Isiengaging i technical dialegue
Withrthe statistician® and then recommend that new
IRVEstIgators consider reviewing| a statistics, primer:.



Recent Related Work —
Weber and Cebaugh (continued)

he authors recemmend that Investigators consuli a
pIestatistician eary i the design phase and go 01| e Say/
that “many. new: investigaters make the fiatal error of
consulting wWithrthe: biestatistician When| data collection Is
complete and analysis Is required:.

My: theught — there ane clearly oppertunities e previde
statisticall education 1o Investigaters during the planning
andl execution of thelr research pProjects.



Potential Applications; te; CCIIS

here are many oppertunities te provide: biestatistical
consultation te a Wide variety off Investigators.

BERDD = Biestatistics, Epidemiology, and Reseanch
[Design

At UAB, the overall'geal ofi the BERD cemponent IS to
provide experienced metihodelegical Investigators: te
collalberate withl clinicall anal transiatienal researcners in
the areas; off epidemielegy,, biestatistics;, oUtCemEeS and
nealth SERVICES researchi, and data management.

he emphasis Is onr assisting researchers with pilet anad
nascent studies.



Potential Applications to CCTS
(Continued)

Current educatienal efforts of the UAB BERDI include
participating 1 the MSPH 1R Clinicall Research Pregram
and fiestering a seminar seres' i clinical research
(Primarily for JURIeK phYSICIan-reSeanchers).
We'submitted a Summer lnstitute inr Biestatistics (SIBS)
proposal entitled “Summer lnstitute for Tiraimning 1n
Clinical Thrals and Statistical Genetics/Genemics:. This s
10 be a “crash course” In biestatistics With emphaasis; on
clinical tials and statisticall genetics/genemics.



Potential Applications to CCTS
(Continued)

The natienal BERDrevaluation sulhcommittee has
developed evaluatien guidelines: for BERD components:
One part eff this invoelves evaluation off educatienal
activities that the BERDIIS invelved! in, including
evaluation e effectiveness; ofi teaching anel everall
course satisfaction.

Completion; eff residual respoensinilities andl commitments
Macde Under the auspices off the fiermer GCRE often
InVvelves an educational compenent. Eorr example; our
GCRC trainees work en projects fer thelr theses and
dissertations that are related te or In suppert off GCRC-
approeved research studies.



Potential Applications te: CCC

here are many oppertunities te provide: biestatistical
consultation te' Cancer Center Investigators.

Fhere are fieur Ways that the UAB Biestatistics and
Bioinfiermatics Unit prevides; statisticall education te
Cancer Center researchers.

(1) Through routine consuliation onl Prepesed research
studies; sulbmitted for Cancer Center approval and alse
for scientific manuscripts based 6n approvead studies.

(2) Tfhreugh seminars given as part of the Cancer Center
Seminar Series (Whichiincludes all aspects of cancer
research)).



Potential Applications te. CCC
(Continued)

(3) TThreugh mvelvement ini the Clinicall irnals  Review
Committee (CTRC) — providing therough statistical
feVIews off study’ pretocols and participating In the
committee meetings.

(4) Treugh participatingl i the: Clinicaliand: ransiational
Research Concepts Meeting — providing statisticaladvice
10 InvVestigaters Whoer present a drafit of thelr prepesead
researchi study. prioer te submittingl It te, the CTRC for
appreval er a drait manuscrpt proer 1o submittngl/
resubmitting It to a peer-reviewed! journal.



ldeas for a Euture Study,

PElform! a prospective study,

Obtain consulting eXPEeriences firom: a
substantially: greater numer ofi hiestatisticians

Obtain consulting eEXpPEerences firom: a
sustantially’ greater AUMmBEr: e Institutions

Use a moere clearly defined and uniferm: time
Peried (pPerhaps a one-year pered) ek the
CONSUItING EXPENIENCES that areé reported



ldeas for a Future Study.
(Continued)

Discrminate: BetwWeen consultation: Sessions, for
large, complex projects and sessiens adadressing
more reutine, less complicateadl studies

Attempt ter ehtain funding for this study: (ene of

the reviewers ofi the: completed! stuay said that It
Was, prenanly the'hest that can e dene Witheut
a grant)

Offer an Incentive te: biostatisticians that
participate



ldeas for a Future Study.
(Continued)

Encourage: participation from GERC and CCIIS
PIGSTALISHICIANS

Perhaps include a measure of the: client’s
satisfactien with; the: consultatien
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