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TEACHING BIOSTATISTICAL CONCEPTS A N D  
METW OD QPaUGY TO MEDICAL PROFESSIONALS: 

VARf O US AI.TERNA'T*IVES 

Physicians and othcr medical are itl~reasingly aware of' 
rl-teir need For biosratisriml knowlcdgc, trot only if direcrly ir~volvrd in 
resrnrch activities, bur also if, as a cfinical pracririnner, one wishes to keep 
abrcnsr of advances in r l x  field. 

The  traditionat npproacl~ itlvolves il~curpomcing binstatisticai rcaearcfl 
concepts within rlle medical scflool insrructiort, Ttte curricula in most 
medical schooIs i l l  tile United States and iil ortter counrries now it~cllude at 
least a session on inrrndtrcrien to Liostarisrics, altho~xgh i t  rn,y be called 
cpiderniolsgicaf rescarct~ or resenrch methods. Such courJrs are typically 
short (one roratiol~ o r  orlr semester) ,and cover basic informarion wirh the 
inrcnr of introducing the geacrai concepts of descriprive arid inferenrial 
staristics, but are nat intended to prepare the physician for condrtcrirlg 
clinicnl research. Most medical srtzdencs d o  nor cnvisiorl a career as 
investigators btrt ss pracririoners, arrd elitgs rend to conceitrrnte on rhe 
traditionai mcdicinc subjects md therefore to disr~yard ctte ilnporraz~ce OF 
the stcttistical instruction. Ir would seen? r h a r  the timing of tiiis instrilctinl~ 
shoufd come at a srage in cheir medical career whcn tlrrc professiorr:d 
accepts the itni~orcar~ce o f  basic biosratisricnl knawlcclge. 

For rhe few medical prokssionals who do choose a carcer i r i  rcscarcll, it 
is irtlperative that addiriatlal in-depth research nierhads ir~scri~ctioli  be 
obcaincd. In some cases, they are nhlc ro pttrsttr a pnsr-gratlr~are mascer's 
a f  pihblic bcatth (Mf'It) degree, typically irr a departiftent of cpide- 
tniolagy. The University of Norch Carolina ar Chapcl Hifl offcrs MPltll 
degrees in the Deparrmenrs of Biastaristics a i d  or Epidernioiogy of the 
Scllool of Public Health. However, many physicians tin noc have rile 
O ~ P O X E U " ~ ~ ~  to pursue such post-graciuate rraining and ntay either be self- 
raughr or ohcn disregard the need for further rraining a i d  rnerely "forge- 
ahead". This latter approach has been greatIy Facilitared since rhc last 
decade with rhe widespread a v a i l ~ b i l i t ~  o f  srarisrical soCtware For 
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computers, so that anyone "armed" with these rools cai be cheir 
own biostarisrician. Nrt~nerous examples exist of  the pirfafls of surrft 
activities, 

Anorher alternative is to refy on a biostatistician and to Lfitdly accept 
the answers obtained from such collaborneion. Tbis is nor a healthy 
approach either as the biosmrisricia~t is placed on a pedestal, viewed :IS a 
ncccssary evil that must provide significant results, and there is rto 
scrntlattcc of a coflcgial coilaboratian. 

Tllc crlJ results of such alierriatives is often poorly planned, pootly 
corrdtlcted, poorty anafj~ed or poorly preserrred inedical researctl, It is i t i  

the best inrerest nf the medical research profession and the Biastatistical 
that medical proFcssionnls piatlning ro hc clinical resenrthcrs 

obtain reIev:~nt, targeted sraristicnl education. 'l41Es is not to argue that the 
biostaristicztly-trained rnedicat professional should be able to be their 
own biasratistician, buc that if tl-icy havc 3 basic uitderstandir~g of the 
sratisticai issues present i t1  their research, they will be able to Letrer 
collnharate with a statisriciz~l and, therefore, to be better resezrchers. 

This paper presents four nati-degree post-graduate aftcrnntivc 
sraijsricaf education approaches tl~at aim to provide tnedical professiontls 
wirfl the biostatisrical research tools necessary to be effeccive clinical 
investigarors, They range in  coverage, time commitment, cost and deprh 
of trainiilg. The goals of each approach are presenred and compared, 
especially in  terms of the expectations of the Liostatisticaf abilities of the 
course participants upon completion of training. ?Be experience of the 
author as insrrl~ctor in atf fotir different teaching approaches is presenrcd. 

2. Clinical Scholars training: two years in-depth 

'The Clinical Scholars traii~ing program is a Robert Wood Johnson 
1:oundatinn funded program in rhe United States that competitively 
selccts pfiysicians nationwide for a two-year post-graduatc training 
program in clinical research methods. Feilows attertd training centers 
within setecad medicat schoois at research universities. *This training is 
quite similar in time commirment to pursuing an MPH degree, excepc 
that ir  is offered by a scl1oo1 of medicine and is more focused on clinical 
researc1.t rather than epidemiology. Its goal is to produce excelfent clinicaf 
resenrchers. 

The Liostaristical rraiiliilg provided at the U~~iversity of Norrh, 
Carofirla through this approacli is divided into two components. Feflows 
take a onc-year intensive core curriculum of research methods, in which ten 
sessiot~s are directly on basic biosraristics. These sessions cornpress a one- 

IASE/ISI Satellite, 1993: Shrikant I. Bangdiwala



setnester irirroduction to descriptive and inferenrial statistics 
iuco 30 hours of instruction, In addirion, the remainder of the core 
cttrriculum covers other biostatistical ropics indirectly as they pertaitt ro 
specific studY designs like case-control studies or ciinicaf trials. The 
srcorid cornponefir conles From cnrolfrnent in regular graduale level 
courses in the Departments of Biostatistics or of EpideinioIogy, where 
fellows rake inrerrncdiate subjects like multiple regression, clinical crial 
methodology and rnaftivariate methods. 

This approach is quite cosrly in terms of time conrmirrnent on the parc 
of the physician, but has demonstrated success in producing exceltent 
clinical researchers, They are still dcpendenc on hiostaxiscical support, bur 
are conversatzr with staristical ~erlnitlology and concepts, They are able to 
critically appraise the medical literature. 

3. International Clinical Epidemiology Network training: one year 
in-depth 

The lnrernational Clinical Epidemiology Network (INCLEN) train- 
ing program is originalfy a Rockefeller Foundation futldrd worldwide 
program that cotnpctitiveiy selects physicians from 26 selected medial 
schools in developing cot~ntries fur a one-year post-graduate training 
program in clinical researcf~ methads [Halstead ct ni., 199 1). Feliows 
attend training cetleers wirhin seiecred medical schaols at research uni- 
versities in Canada, Australia or the United States, l'his trainiijg is 
similar in intent to the Clirlical Scholars program, bur with a reduced 
time cornmitmenr. 

The goals of the INCLEN program are to develop units of excellence 
in cliilical epidemiology resetuct~ at the participating medical schools in 
tlte devrlapl~xg countries. As s d ,  tire program not only provides training 
ro the furure investigators, but also time protection for conductiilg research 
activities and the necessary bioscatistical and other support required upon 
their return to their home institutions. 

'She biostatisrical training provided at the University of Nortlr 
Carolina through t h i ~  approach is alniost identical to the Clinical Scholars 
program. The reduced rime-in-residence limics rhe possibitity of more 
iri-depth biostatistical courses that the physicians can take. Thc medical 
professional thus may not be as independent statisticdiy as an MPH in 
epidemiology or as a CIinical Scholar, bur the Network is designed so 
that the necessary tiostatistical support i s  available at the home Ctit~ical 
Epidemiology Unit (CEU). 

This approach is stighrly less costly in terms of time cornrnitmct~t, 
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and fellows are prepared to not oilly be crirical appraisers of ttlc medical 
literature, but ro fanaion as irldependenr clinical researchers wirhin a t a m  
ai the CEU. 

4. Clinical Vision Research short course: two-day introduction 

Tile Narionnl Eye Ertstiture of zhc United States' Natiotlal Instirutes 
of Health sponsors two-day intensive short courses in ctinical visioi~ 
research rneti~odolo~y fur opfirl~almologiscs in developing couz~rries. 
These sltorr courses are offered i i ~  conjuncriorl with major regianal 

' u ICTtCC. scienrific professional meetings so as to arrract a broad-hued 1 d' 
Thc goals of this course are to introdrrte ophthalrnologisrs to clir~ical 

research methods and develop slcilfs to evaluate cliriicaf rcsearcl~ 
I~roioc~ts ,  This is acbievcd rhrough an overview of basic epidenriologic 
and sratiscical principles, and sen~it~arsfdiscussions an rile major issues m 
consider in ttte design, condtiet, analysis and inccrprerarion of clinical 
research. Par.ricipnnts ritw develop a critical approach ro cliitieaf research. 

The hiosratisticaf tnechodoiagicai sopics and co~~ceyrs arc not directly 
offered in such shurr courses given the time firnitarianu, but through 
applications to prtictilar srudy designs and rhc conduct and analysis of 
cpidcmialogic studies. An integral cornponenr of the skorc co~~rsc  is a 
detailed critical appraisal of two selecred ophthafrnolcrgy research 
articles. 

?his apitraach does have the potenrial of 1.eachi13g a large section of rhc 
itledical professionals in a given field with relevar~r specific ittsrnirrjort. I t  
requires ~nin in~s l  time commitlnent and involvcs less costs as well. 
Hawever, it. also is limired io the dcptt.i of staristiczl unrlerstanding rllat 
the participants acquire, Particiyanrs cannot be cxpecred to gain in-depth 
appreciarion of scatistical issues, but should acquire a critical appleciation 
of medical research i11 their field. Those participalrts who wish to ptirsue 
careers ss researchers would seek furrher in-depth rrainiiig. 

5. Extended short course: one-month intermediate 

'The final alternative is an iiirermediatc approach to the ones presented 
above, fin inte~lsive 'but short course, In the United States, several 
institutions offer summer continuing education programs with the inrcnr of 
providing an intensive introduction to epidemiology and biascatistical 
methods for heaitll professionals planning careers in research, reaching or 
practice in a particular field. The Council on Epidemiology and 
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Prevention of the American Heart Association offers a 10-day seminar 
focused on methods for cardiuvascular diseases (19th session in 1993); the 
New England Epidemiology Institute aiid Tufts University offers 3 3- 
bveek series of 14 courses on Epidemiology (13~11 sessioil it1 1993); tllc 
Ui~iversiry of Michigan School of Public Weal& offers i-week and 3-week 
courses as pan of their Gratluate Summer Session 128th session i i ~  1993). 
These arc but a few cxan~pfes of alternative instiuctional possibilities for 
acquiritrg research tools. These relatively short courses are viable 
alcernatives for the medical professionat seeking such training but tti~alrfe 
to commit larger amounts of time. They are intensive, vary in-depth, and 
provide continuing educnrion credits as well as graduate level credits if 
desired. The hiostatlstical corlcepts are prescnrcd either as a basic in- 
troduction cottrse (ex. Fundamentals of Biostatistics), indirectly as parr of 
an applied epidemiology topic (ex, Clitlical Trials - Anaiyric Mertlods), 
or as a special in-depth statistical topic (ex. Introducrion co the Logistic 
Model). 

The Department of Anesthesia at13 frtrensive Care of the fohn Hunter 
Hospital in Newcasde, Australia, chose the inrensive 1-month approach 
for traii.ting its cfinicaf residents in the fundamentals of biosta~istics in 
Junc 139 1, They contacted the Centre for Clinical Epidemiology atxd 
Biostacistics of che University of Ncwcastle to offer the course. Four in- 
class sessions over a $-week periad were conducted, coupled with criricnI 
appraisal readings and cGrcises, with the goal providin~ an 
understartding of comrnoniy used statistical methods encountered in rhe 
current mrdicai literature (with an emphiisis oft arrestltesiology). The 
extension over a &week period enabled participants to complete readings 
attd exercises, bur also to ifevelop in-depth qttesrions and to betcer 
"digest" the statistical ropios. It also allowed for minimal disruptioo of 
their clinical duties, and by bei~rg offered on-site, accornrnodated 
poterrtial clinical emergencies. 

At the end of rhe wurse, participants had a Lasit ur~derstaixiing af a 
few cont rnonly used statistical mechoris, and were better equipped for 
criticdfy appraising the anesrhesiolog lirerartrrc. 

6, Discirssion and conclusion 

The four alternatives prcsenred above dl airn to provide ttle rnedical 
or health wirll training in biostatistical tnetltods and concepa. 
Choosing a partictllar approach depends on the tinlo comrnitrnenr: on the 
part af tlie porentid participant, which shoufd be directly rclated to their 
interest it1 conducting clirtical research. Those medical professionais 
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wishing ro pursue careers in researell should obviously choose thorough 
training, either with a post-gaduate degree or competitively applying for 
training feftowships such as tkc Clinica't Scholars or the I N C L E N  
programs. However, the most practical approach is to participate in shorr 
courses, sitlcc selection only depends on one" ability to pay (or obtain a 
scholarship). A 2-day course is limited in irs training potential, atlcl 
should be considered as oitc to reach a large group of rnedical 
professionals wirh a basic critical appreciation for the iml3ortance of 
biostatistics, but only to scirnulatc the potential researcher to pttrsur 
Furrhcr training. An extended but sciI1 short approach seems the preferred 
alternative. Ir is quite flexible and accommodatitig to the medical 
professional's schedule, and the statistical cofitent can be varied from the 
basic intmdutcion, to intermediate topics or even advanced ropics. The 
rg'pical sl~ort course sumincr sessions in tftc United States offer several 
courses ro choose from, 'Tailor-made courses for specific medical 
professions can focus on rhe statistical issircs parricular co that field arxi 
may be also a vaiid alternative. 

The goal of educaeing rhe medical professiaiial coilsunler of statistics 
is a lofry one, bur atrainabtc. The approaclles presented iii which xhe author 
has t e r n  an insrrucror have all met their stipuiared training goals, Training 
healrl-t and medical professionals in srarisrical methodo1ogJ~ is nor a threae 
to the statisrid profession, bur actualfy enhances our profession. Given thc 
potential abuses of statisticai methods made easy by the proliferation a f  
sratisricaf software readily available, the potential danger to the 
profession from the ill-trained casual user is great. Tttus, an educated 
consumer is the best client for our statistical profession. 
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