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Abstrac t 

Decisions are being made by groups with increasing frequency, 
requirin g tha t  individual s collaborat e withi n teams .  I n orde r  t o 
do so ,  th e tea m mus t  creat e a  share d menta l  mode l  o f  it s  goal s 
and processes .  Communicatio n ha s bee n show n t o pla y a 
fundamenta l  rol e i n th e developmen t  an d evolutio n o f  thi s 
model  a s wel l  a s i n th e achievemen t  o f  tea m goals .  Previou s 
researc h ha s establishe d tha t  role s withi n team s ar e well-define d 
and tha t  eac h tea m member  i s  familia r  wit h them ,  tha t 
communicatio n i s mos t  frequen t  amon g thos e whos e task s ar e 
most  interdependen t  an d interrelated ,  an d tha t  communicatio n 
center s aroun d attainin g tea m goals .  Thi s stud y addresse s th e 
structur e o f  tea m collaboratio n an d th e rol e o f  communicatio n 
i n maintainin g th e structur e o f  a n out-patien t  primar y car e uni t 
at  Bet h Israe l  Deacones s Medica l  Cente r  i n Boston , 
Massachusetts .  A  wor k an d activit y analysi s showe d tha t 
individua l  role s ar e clea r  an d distinc t  an d par t  o f  th e share d 
menta l  mode l  o f  th e team ,  reducin g redundanc y an d omissio n o f 
goal-directe d tasks .  Communicatio n wa s foun d t o b e mor e 
frequen t  amon g tea m member s wit h relate d task s an d wit h mor e 
simila r  model s o f  practice .  Communicatio n topic s wer e foun d 
t o b e relate d t o tea m goals .  Th e importanc e o f  th e share d menta l 
model  an d o f  communicatio n i n th e collaborativ e proces s i s 
emphasized .  Differen t  domai n expert s workin g togethe r  i n a 
collaborativ e wa y complemen t  eac h othe r  throug h thi s share d 
understanding ,  maximizin g th e efficienc y an d th e effectivenes s 
of  th e proces s an d outcome . 

Introduction 
Over the past decades, knowledge and technological abilities 
hav e expande d beyon d th e master y o f  an y on e individual .  I n 
orde r  t o achiev e c o m m o n goal s i n a n increasingl y comple x 
environment ,  individual s wit h expertis e i n specifi c  domain s 
hav e foun d i t  expedien t  t o combin e thei r  skills ,  knowledge , 
expertise ,  an d resources .  Throug h collaborativ e processes , 
mechanism s ar e the n develope d b y th e participant s s o tha t 
c o m m on goal s ar e achieve d wit h a  m i n i m u m o f  overla p an d 
redundancy . 

T h e o r e t i c a l  F r a m e w o r l t 

Reasoning processes within the individual have been 
extensivel y studied .  I t  ha s becom e increasingl y clea r  that , 
whil e th e contributio n b y th e individua l  i s  critica l  (Salomon , 
1993) ,  ther e i s mor e involve d i n th e proces s tha n tha t  whic h 
occur s withi n th e cognitiv e capabilitie s o f  th e individual . 
Cognitiv e processe s ar e supporte d throug h identificatio n o f 
pattern s i n th e environmen t  o r  situation ,  manipulatin g thes e 
pattern s whe n possibl e t o provid e scaffoldin g fo r  th e though t 
processe s o f  th e individua l  (Perkins ,  1993) .  Thi s ha s bee n 
extensivel y describe d i n cockpi t  crew s carryin g ou t  a  m e m o r y 
tas k necessar y t o lan d a n airline r  (Hutchins ,  1995) ,  wher e i t 
was foun d tha t  th e cognitiv e processe s o f  th e individua l  wer e 
inadequat e t o explai n th e overal l  process .  Examinatio n o f  th e 
representation s tha t  ar e externa l  t o th e pilot s foun d tha t  fligh t 
crew s us e gauges ,  instruments ,  a  booklet ,  an d verba l 
exchange s t o provid e situationa l  scaffolds ,  recruitin g othe r 
individual s an d group s a s wel l  a s objects .  Thes e externa l 
representation s suppor t  th e interna l  representation s an d 
processe s o f  th e individua l  pilots . 

Th e groupin g o f  individual s t o accomplis h comple x 
cognitiv e task s ha s becom e th e focu s o f  study ,  an d 
characterization s o f  suc h group s hav e bee n developed . 
Orasan u &  Sala s (1993 )  differentiat e betwee n group s o f 
people ,  tendin g t o consis t  o f  homogeneou s an d 
interchangeabl e members ,  versu s teams ,  generall y mad e u p o f 
highl y differentiate d an d interdependen t  members .  Th e goa l 
of  a  tea m i s t o accomplis h a  tas k o r  se t  o f  task s o f  whic h 
decisio n makin g i s  a  component .  T e a m member s hav e 
develope d th e knowledg e an d skil l  base s require d t o 
accomplis h th e task s o r  a  part s o f  th e tasks .  The y describ e th e 
developmen t  o f  share d menta l  model s i n th e formatio n o f  th e 
team ,  define d a s model s o f  share d understandin g o f  th e issue s 
determinin g tea m functioning ,  o f  goals ,  o f  informatio n cues ,  o f 
strategies ,  an d o f  m e m b er  roles .  Developmen t  o f  thi s structur e 
involve s consolidatio n o f  information ,  assessmen t  o f  th e 
structur e fo r  inconsistencie s betwee n informatio n parcels ,  an d 
rectificatio n o f  thes e inconsistencies .  Throug h thi s process . 
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c o m m on understandin g develop s amon g th e member s o f  (h e 
group ,  resultin g i n a  whol e tha t  i s greate r  tha n th e su m o f  th e 
part s (Grosz ,  1996) .  Thi s result s i n th e evolutio n o f  th e grou p 
of  individual s int o a  team ,  characterize d b y c o m m o n goals , 
define d role s an d responsibilities ,  coordinatio n an d 
interdependenc e a m o n g members ,  tas k relevan t  knowledge , 
and managemen t  o f  resource s (Orasan u &  Salas ,  1993) .  Thes e 
ar e characteristic s o f  individual s w h o collaborat e effectivel y t o 
for m teams . 

Collaboratio n involve s th e commitmen t  o f  individual s t o th e 
join t  activitie s neede d t o achiev e th e goals ,  assurin g tha t  eac h 
m e m b er  wil l  suppor t  goal-directe d action .  The y mus t  agre e o n 
goals ,  develo p a  pla n a s t o h o w the y ar e t o b e achieved , 
identif y componen t  activities ,  an d determin e w h o wil l  b e 
responsibl e fo r  the m (Grosz ,  1996) . 

Th e fundamenta l  pathwa y throug h whic h thi s share d 
understandin g i s formulate d i s tha t  o f  communicatio n betwee n 
collaboratin g tea m member s (Grosz ,  1996 ;  Orasan u &  Salas , 
1993) .  Individua l  representation s ar e reveale d an d assessed , 
wit h adjustment s mad e a s neede d t o reduc e redundanc y a s wel l 
as t o resolv e inconsistencie s an d conflict .  Th e communicatio n 
of  cockpi t  crew s i n compute r  simulation s o f  emergenc y 
situation s reveale d differen t  pattern s o f  communicatio n i n 
high-performin g crew s compare d wit h low-performin g crews . 
Exf>er t  crew s gathere d mor e informatio n relate d t o th e 
situation ,  discusse d a  greate r  numbe r  o f  solutio n options ,  mad e 
mor e plans ,  an d elaborate d wit h mor e explanation s (Orasanu , 
1990) .  A  simila r  patter n wa s observe d i n th e healt h car e 
settin g o f  operatin g roo m teams ,  i n whic h exper t  anesthetist s 
wer e foun d t o b e mor e assertiv e i n communicatin g thei r 
concern s t o th e tea m leader ,  th e surgeon ,  compare d wit h les s 
experience d practitioner s (Gaba ,  1992) . 

A n exper t  healt h car e tea m o f  a n Intensiv e Car e Uni t  wa s 
examined ,  analyzin g th e role s o f  th e tea m o f  professional s 
involve d an d thei r  communicatio n (Patel ,  Kaufman ,  & 
Magder ,  1996) .  Well-define d an d differentiate d 
responsibilitie s an d task s fo r  eac h rol e wer e discovered ,  a s 
wel l  a s formalize d method s fo r  th e disu-ibutio n o f  relevan t 
information .  Mechanism s wer e als o i n plac e t o suppor t  tea m 
proble m solvin g whic h centere d o n th e senio r  staf f  physician . 
T h e abilit y  t o communicat e an d collaborat e wit h othe r 
members o f  th e tea m i s a  characteristi c o f  th e expert ,  thereb y 
maximizin g th e utilit y  o f  th e varyin g skill s  an d capabilitie s o f 
othe r  tea m members .  Thi s reflect s collaborativ e processes , 
illustratin g tha t  expertis e i n th e wor k are a include s exper t  skill s 
i n collaboration .  Exper t  team s ar e distinguishabl e fi-om  les s 
exper t  team s b y evidenc e o f  th e developmen t  o f  comple x 
share d menta l  models . 

I n a  differen t  approach ,  th e processe s o f  collaboratio n b y 
five  institution s workin g i n th e are a o f  th e developmen t  an d 
disseminatio n o f  medica l  informatic s wa s explore d (Patel , 
Kaufman ,  Poole ,  &  Shortliffe ,  1996) .  I t  wa s discovere d tha t 
participatio n durin g discussion s o f  particula r  issue s wa s 
modifie d base d o n th e strength s o f  th e differen t  member 
institution s an d th e goal s an d requirement s o f  th e interaction s 
at  tha t  time .  Thi s highlight s th e efficienc y o f  th e processe s 
developed ,  wit h involvemen t  o f  individua l  member  institution s 
bein g determine d base d o n th e relevanc e o f  thei r  expertis e t o 
th e goal s an d issue s o f  th e particula r  communicatio n episode . 

Processe s an d mechanism s throug h whic h individual s o f  thes e 
varyin g domain s coul d collaborat e evolve d t o maximiz e th e 
effectivenes s o f  th e proble m solvin g skill s  o f  th e team . 

Ther e ar e severa l  c o m m o n thread s t o b e draw n fro m thes e 
characterization s o f  team s an d collaboration .  Team s ar e base d 
on group s o f  individual s wit h well-define d area s o f  expertise , 
knowledge ,  an d skills ,  al l  o f  whic h com e togethe r  t o achiev e 
a c o m m o n goa l  throug h completio n o f  interrelate d tasks .  A 
share d menta l  mode l  mus t  b e refine d an d maintaine d s o tha t 
tea m member s hav e a  clea r  understandin g o f  eac h rol e withi n 
th e tea m an d th e goal s t o b e accomplished .  Communicatio n i s 
fundamenta l  t o th e developmen t  an d maintenanc e o f  th e share d 
menta l  model s necessar y fo r  tea m evolutio n an d functioning . 
I t  i s als o fundamenta l  t o th e executio n o f  tea m responsibilitie s 
and goals .  Communicatio n itsel f  i s  a  collaborativ e skill ,  a t 
whic h exper t  collaborator s excel . 

Thi s suggest s certai n characteristic s o f  exper t  teams .  Firstly , 
role s withi n team s ar e well-define d s o tha t  eac h tea m member 
i s awar e o f  th e knowledge ,  skills ,  an d responsibilitie s o f  th e 
others ,  facilitatin g collaboratio n an d avoidin g redundanc y an d 
duplication .  Secondly ,  communicatio n i s mos t  frequent  amon g 
thos e whos e task s ar e mos t  interdependent .  Thirdly , 
communicatio n center s aroun d attainin g th e tea m goals . 

I n thi s study ,  thes e hypothese s wer e explore d throug h a n 
examinatio n o f  individua l  role s a s th e framewor k o n whic h 
grou p processe s ar e develope d (Patel ,  Kaufman ,  &  Magder , 
1996 ;  Patel ,  Kaufman ,  Poole ,  &  Shortliffe ,  1996) .  Thi s wa s 
followe d b y a n analysi s o f  grou p communicatio n processe s t o 
determin e exper t  individua l  functionin g a s i t  i s  supporte d b y 
maintenanc e o f  co-ordination ,  avoidanc e o f  redundanc y o f 
effort ,  an d achievemen t  o f  c o m m o n goals .  Th e settin g wa s a n 
exper t  healt h car e tea m o f  a n out-patien t  primar y car e uni t 
of  Bet h Israe l  Deacones s Medica l  Cente r  i n Boston , 
Massachusetts . 

Method 

The focus of this analysis is the work activity of the health care 
team s o f  th e HealthCar e Associate s ( H C A )  o f  th e Divisio n o f 
Genera l  Medicin e an d Primar y Car e a t  th e Bet h Israe l 
Deacones s Medica l  Cente r  i n Boston ,  Massachusetts ,  a 
Harvar d Medica l  Schoo l  teachin g hospital .  T e a m member s 
includ e Primar y Car e (Faculty )  Physicians ,  Psychiatrists , 
Medica l  Residents ,  Nurs e Practitioners ,  Clinica l  Nurse s (triag e 
fo r  al l  patient s concern s an d issues ,  usuall y b y telephon e call) . 
Psychiatri c Socia l  Workers ,  H I V Cas e Manager s (initiate s an d 
coordinate s communit y an d hospita l  resource s fo r  patient s wh o 
ar e H T V positive) .  Communit y Resourc e Specialist s (organize s 
resource s fo r  othe r  patients) ,  an d administrators .  Ke y 
practitioner s wer e followe d a s the y wen t  abou t  thei r  dail y 
activities ,  generatin g a  pictur e o f  a  typica l  da y i n th e live s o f 
individual s i n th e unit .  Dat a collectio n involve d field  note s 
and audi o tapin g o f  patien t  appointment s wit h providers . 
Interaction s throug h voic e mai l  an d emai l  wer e analyze d i n a 
simila r  manner .  Audi o tapte s wer e transcribe d verbatim .  Thes e 
observation s wer e supplemente d wit h semi-structure d 
interviews .  Probe s i n th e semi-structure d interview s centre d o n 
evaluatin g w h o th e tea m member  woul d consul t  whe n requirin g 
assistance ,  reporte d line s o f  accountability ,  an d conflic t 
resolution . 
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Tabl e 1 :  Conten t  Categorie s o f  Healt h Car e Provide r  Interactions . 

Categor y 
Patien t  Dat a 
Assessmen t 
Pla n 
Interventio n 
Evaluatio n 
Assistanc e wit h Procedur e 
Patien t  R o w 
Administratio n 
Monitorin g T e a m Activit y 

Descriptio n 
Informatio n describin g th e patient' s condition :  patients '  reports ,  observations ,  tests . 
Identificatio n o f  proble m o r  issue .  Eg :  medica l  diagnosis . 
Treatmen t  pla n fo r  identifie d issue ,  wha t  i s t o b e done . 
Action s take n wit h respec t  t o identifie d issue ,  determine d b y th e plan . 
Determinatio n o f  outcom e o f  pla n an d intervention .  W a s desire d outcom e attained ? 
O ne staf f  m e m b er  assistin g anothe r  wit h a  procedure . 
Issue s relate d t o th e movemen t  o f  patient s throug h th e uni t  an d th e hospital . 
Issue s relate d t o th e functionin g o f  th e unit . 
Determinin g observations ,  assessments ,  plans ,  an d intervention s o f  othe r  providers . 

W o r k an d Activit y Analysi s A  wor k domai n analysi s wa s 
carrie d out ,  identifyin g objectives ,  functions ,  an d withi n th e 
uni t  (Rasmussen ,  1993 ;  Rasmussen ,  Pejtersen ,  &  Goodstein , 
1994) .  A n activit y analysi s wa s the n carrie d ou t  i n whic h 
individua l  role s wer e identified ,  specifyin g goals ,  tasks ,  an d 
responsibilitie s accomplishe d withi n th e roles . 

Content of Interactions Interactions were identified between 
provider s o r  betwee n providers ,  suppor t  staff ,  an d patient s 
fro m th e tim e o f  initiatio n o f  th e contac t  t o it s conclusion . 
Individua l  episode s o f  communicatio n wer e identifie d i n fiel d 
note s an d audi o tap e transcripts .  Conten t  categorie s fo r  thi s 
analysi s wer e develope d base d o n dee p conceptua l  structur e o f 
th e statement s mad e rathe r  tha n thei r  litera l  surfac e structur e 
(Patel ,  Evans ,  &  Kaufman ,  1989) .  Thes e categorie s ar e 
describe d i n Tabl e 1 .  Statement s mad e durin g th e interaction s 
wer e evaluate d fo r  reference s t o th e conten t  categorie s an d 
tabulated . 

Dat a wer e collecte d a t  th e Bet h Israe l  Deacones s Medica l 
Cente r  i n Boston ,  Massachusett s b y th e firs t  autho r  an d 
analyze d a t  Cognitiv e Studie s i n Medicine ,  McGil l  University . 

Results 

Work and Activity Analysis The observations of the unit and 
of  th e result s o f  th e semi-structure d interview s wer e subjecte d 
t o a  wor k an d activit y analysis .  Th e role s o f  healt h car e 
provider s withi n th e out-patien t  uni t  ar e describe d i n Tabl e 2 . 
Each rol e focuse s o n a  specifi c  aspec t  o f  healt h car e delivery , 
wit h a  m in imu m o f  overla p o f  functions .  Bot h doctor s an d 
nurse s collecte d dat a fro m patient s regardin g thei r  leve l  o f 
healt h o r  illness .  Howeve r  physician s wer e mor e concerne d 
wit h diagnosi s o f  illnes s an d developin g treatmen t  plan s whil e 
nurse s focuse d mor e o n monitorin g patients '  statu s an d 
detectio n o f  changes ,  wit h a  mor e healt h relate d orientation . 
The role s o f  tea m member s wer e differentiate d o n thre e 

dimensions :  1 )  domai n knowledge ,  expertise ,  an d 
responsibilities ,  2 )  availabilit y  o n th e unit ,  an d 3 )  th e are a o f 
focu s (individua l  versu s group ,  healt h versu s illness) .  Withi n 
eac h professio n ther e wer e furthe r  subdivision s base d o n 
education ,  training ,  an d experience .  Fo r  example ,  physician s 
include d Medica l  Students ,  Interns ,  Residents ,  an d Facult y 
Physicians .  Nursin g role s include d bot h Nurs e Practitioner s 
and Clinica l  Nurses . 

Furthe r  analysi s o f  observation s an d interview s show s tha t 
eac h individua l  wa s awar e o f  th e responsibilitie s o f  eac h tea m 
member,  includin g thei r  ovm ,  base d o n thei r  share d knowledg e 
of  th e task s an d responsibilities .  Wit h thi s share d knowledge , 
the y wer e les s likel y t o cros s ove r  int o th e area s o f  expertis e o f 
othe r  tea m members .  I n thi s way ,  overla p o f  responsibilit y 
was reduce d an d redundanc y o f  effor t  avoided ,  increasin g th e 
probabilit y  tha t  tea m member s woul d accomplis h thei r  o w n 
responsibilities .  Further ,  i t  facilitate d th e collaborativ e effor t 
i n tha t  eac h tea m m e m b er  wa s awar e o f  wher e th e constituen t 
type s o f  expertis e la y an d thereb y kne w w h o coul d bes t  mee t 
th e goal s o f  th e team ,  i.e .  th e need s o f  th e patient . 

Th e presenc e o f  th e precepto r  rol e illustrate s th e importanc e 
of  accessibilit y  t o th e expertis e o f  th e physician ,  w h o wa s 
availabl e onl y intermittentl y i n th e clini c setting .  I t  als o 
illustrate s a  weaknes s i n th e structur e o f  thi s team ,  however ,  i n 
tha t  thi s rol e require d duplicatio n i n orde r  t o provid e th e 
precepto r  wit h patien t  data ,  informatio n o f  whic h th e primar y 
car e physicia n wa s alread y awar e o r  woul d nee d t o b e m a d e 
awar e o f  W h e n a  precepto r  wa s consulted ,  h e first  ha d t o b e 
made awar e o f  th e relevan t  information ,  a  summar y o f  th e 
patien t  an d th e relevan t  problems .  Othe r  tea m members ,  suc h 
as nurses ,  wer e observe d t o see k ou t  th e Primar y Car e 
Physicia n rathe r  tha n creat e th e redundanc y o f  communicatio n 
wit h th e preceptor . 

Th e precepto r  rol e als o illustrate s th e importanc e o f  th e 
share d menta l  model .  Othe r  tea m member s wer e observe d t o 
see k ou t  th e physicia n wit h w h o m the y usuall y worke d an d 
wit h w h o m the y share d a  c o m m o n menta l  mode l  o f  car e rathe r 
tha n approachin g a  precepto r  w h o migh t  hav e th e necessar y 
knowledg e an d expertis e bu t  no t  th e sam e vie w o f  patien t  care . 

I t  i s  no t  sufficient ,  t o simpl y hav e th e knowledge .  Thi s 
knowledg e ha s t o b e communicate d i n a n effectiv e wa y fo r 
redundanc y t o b e avoide d an d efficienc y maintained . 
Communicatio n to o i s necessar y bu t  no t  sufficien t  fo r 
successfu l  tea m functioning . 

Communication Patterns and the Nature of Interaction 
Th e frequenc y o f  healt h car e providers '  interaction s i s show n 
i n a  m a p i n Figur e 1 .  Ther e wa s a  tendenc y fo r  nurse s an d 
doctor s t o interac t  wit h eac h other ,  wit h th e heavies t 
concentratio n o f  interaction ,  a s show n b y th e thicknes s o f  th e 
lines ,  see n betwee n th e Facult y Physicians ,  Residents ,  Nurs e 
Practitioners ,  an d Clinica l  Nurses .  Exper t  Primar y Car e 
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Tabi c 2 :  Th e Role s o f  Personne l  o f  HealthCar e Associates . 

Participant s Responsibilitie s 

Collec t  patien t  data ,  formulat e diagnoses ,  an d pla n 
interventions . 

Presenc e Uni t  o f  Focu s 

Medica l  Care : 
Facult y Physician , 
Fello w 

Resident ,  Inter n 

Intermitten t  Patien t 

Diseas e 

Nursin g Care : 
Nurs e Practitione r 
Clinica l  Nurs e 

Menta l  Healt h Care : 
Psychiatris t 
Psychiatri c Residen t 

Psychiatri c Socia l 
Worke r 

H I V Cas e Manager , 
Communi t y Resourc e 
Specialis t 

Suppor t  Staff : 
Practic e Assistant , 
Secretar y 

Administrative , 
Teachin a Role s 

Collec t  patien t  data ,  formulat e diagnose s an d develo p 
treatmen t  plan s i n conjunctio n wit h th e physician . 
Monito r  patien t  statu s an d provid e continuit y o f  care . 

Collec t  patien t  dat a relate d t o menta l  health ,  diagnosis , 
pla n an d implementation  o f  interventions ,  includin g 
psychopharmacologica l  care . 

Collec t  patien t  data ,  identif y leve l  o f  functionin g relate d 
t o psychosocia l  issues ,  develo p an d implemen t  plan . 

Initiat e an d co-ordinat e hospita l  an d communit y 
resources . 

Assis t  provide r  wit h patien t  flow ,  procedures . 

Assur e th e provisio n o f  a  hig h qualit y o f  car e i n thei r 
area s throug h supervisio n an d teaching . 

Continuou s 

Intermitten t 

Continuou s 

Continuou s 

Continuou s 

Intermitten t 

Patien t 

Healt h 

Patien t 

Disorde r 

Patient/Famil y 
Healt h 

Communi t y 

H CA Uni t 

H CA Uni t 

Physician s wer e see n t o communicat e mor e tha n th e Residents , 
w ho communicate d mor e tha n th e Interns .  Th e Nurs e 
Practitioner s similarl y wer e mor e involve d i n communicatio n 
tha n th e Clinica l  Nurses .  Thi s wa s partl y du e t o th e awarenes s 
of  th e Physician s an d Nurs e Practitioner s o f  th e expertis e an d 
resource s availabl e i n th e tea m an d thei r  greate r  skill s  a t 
communicatin g widii n th e team ,  a s discusse d earlier .  I t  wa s 
als o th e resul t  o f  th e exper t  physicia n bein g a  tea m leade r  an d 
therefor e a  cente r  hu b o f  communicatio n an d interaction ,  a s 
was see n i n th e examinatio n o f  th e Intensiv e Car e Uni t 
discusse d earlie r  (Patel ,  Kaufman ,  &  Magder ,  1996) . 

Facult y 
Pbvsicia n 

Nursf i Residen t Practitione r 

) 
ainica l 
Nurs e 

) 
Psychiatris t Psychialn c 

Resitten i 

Communit y PKychiMT K 
Socia l 

\  WoAer 
HI V Cas e 
Manager 

Specialis t 

F igu r e 1 :  Patter n o f  Interaction s o f  Hea l t h C a r e Providers . 
T h e thicknes s o f  th e line s s h o w s f r equenc y o f  interactions . 

C o m m u n i c a t i o n i s heavies t  a m o n g individual s w h o shar e th e 
greates t  over la p o f  accountabilit y  i n th e are a relate d t o patien t 
care ,  i.e .  doctor s a n d nurses .  T h e responsibilitie s o f  thes e t w o 
g r o u p s ar e similarl y m o r e intimatel y intertwine d a n d 
c o m p l e m e n t a r y ,  wit h th e task s o f  e a c h requirin g th e assistanc e 
o f  th e other .  Participant s p rov id in g m e n t a l  healt h car e 
interacte d wi t h th e t e a m ,  h o w e v e r  thei r  responsibilitie s w e r e 
m o r e disparat e a n d i n d e p e n d e n t  o f  m e d i c i n e a n d nursin g 
(Tabl e 2) .  Th e Communi t y Resourc e Specialist s 
communicate d wit h th e Physician s an d Nurs e Practitioner s 
becaus e o f  th e interdependenc y o f  thei r  tasks .  Th e doctor s an d 
nurse s identifie d patien t  need s tha t  wer e bes t  me t  b y th e 
communit y resources ,  requirin g th e expertis e o f  th e 
Communit y Resourc e Specialists .  Thi s suggest s tha t  th e degre e 
of  interdependenc e o f  task s i s a  majo r  facto r  i n determinin g th e 
degre e o f  communication . 

Ther e wa s a n egalitaria n characte r  t o th e interactio n patter n 
betwee n th e provider s o f  th e HealthCar e Associates . 
Communicatio n centere d o n th e goal s o f  th e interactions .  Th e 
players ,  content ,  an d directio n wer e determine d b y th e natur e 
of  th e expertis e require d an d th e car e give r  w h o possesse d it , 
be tha t  Communit y Resourc e Specialis t  o r  Facult y Physician . 
Interaction s amon g healt h car e provider s wer e base d o n 
individua l  level s an d domain s o f  expertis e rathe r  tha n o n 
hierarchica l  positions ,  creatin g thi s egalitaria n pattern . 

Th e analysi s o f  th e natur e o f  th e patien t  problem s tha t  wer e 
see n i n th e healt h car e uni t  show s tha t  th e compositio n o f  th e 
tea m change d a s a  functio n o f  th e patien t  problem .  Tabl e 3 
illustrate s th e consultant s involve d wit h patient s wit h th e mos t 
c o m m on problem s i n th e sample .  Ever y patien t  require d 
coordinatio n o f  car e a s provide d b y Facult y Physician s On e 
thir d o f  thes e patient s require d th e Nurs e Practitioners .  A s th e 
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Tabl e 3 :  Frequenc y o f  Recruitmen t  o f  Exper t  T e a m Member s Relate d t o Patien t  Diagnosis . 

Provide r 

Number  o f  Patient s 
Physicia n 
Nurs e Practitione r 
Cardiologis t 
Gynecologis t 
Gastro-Enterologis t 
Urologis t 
Nutritionis t 
Infectiou s Disease s 

Hear t  o r 
Circulator y 

Proble m 

7 
7 
6 
2 

Gynecologi c 
Proble m 

5 
5 
1 

4 

Diagnosi s 
Stomac h o r 

Intestina l 
Proble m 

4 
4 
0 

2 

Urinar y Trac t 
Proble m 

4 
4 
1 

3 

Weigh t 

4 
4 
0 

1 

Aut o 
I m m u ne 

Deficienc y 
Syndrom e 

3 
3 
2 

1 

patien t  proble m evolved ,  expert s wer e consulted .  Thes e 
consultant s wer e specialist s i n thei r  are a an d wer e calle d i n a s 
th e need s o f  th e patient s changed .  T e a m member s wer e 
include d relate d t o thos e specific ,  individua l  needs .  Th e 
frequenc y o f  consultatio n requeste d fro m exper t  tea m member s 
was a  functio n o f  th e patien t  problem .  Th e consultant s 
provide d feedbac k t o th e tea m member  w h o requeste d thei r 
counse l  throug h severa l  methods ,  includin g face-to-fac e 
contact ,  telephone ,  email ,  voic e mail ,  th e on-lin e medical 
record ,  an d th e pape r  recor d (whic h wa s no t  usuall y see n b y 
th e Primar y Car e Physicia n unles s specificall y  requested) .  Thi s 
ad ho c metho d wa s usuall y effective ,  bu t  wa s fa r  fro m 
infallible . 

Content of Provider Communication The result of the 
analysi s o f  communicatio n episode s i s show n i n Figur e 2 .  Th e 
plan s fo r  th e patients '  car e wa s th e topi c mos t  frequently 
discusse d (29% )  amon g providers .  Symptoms ,  o r  dat a leadin g 
t o th e plan ,  wer e th e nex t  mos t  frequentl y discusse d (21%) . 
Thi s suggest s tha t  th e focu s wa s o n th e informatio n availabl e 
and o n th e mos t  appropriat e actio n t o take .  Discussio n o f 

Communicatio n Conten t  Categorie s 

Figur e 2 :  Percen t  Frequenc y o f  Categorie s Use d 
Durin g Communicatio n b y Providers . 

intervention s wa s als o see n (16%) ,  bu t  consiste d largel y o f 
nurse s askin g physician s t o sig n prescriptions .  Diagnosi s 
(11% )  wa s see n a s well ,  thoug h i t  wa s usuall y implicit ,  base d 
on share d knowledge ,  an d therefor e state d les s frequently.  Th e 
issue s o f  patien t  flo w (8% )  an d adminisfratio n (9% )  wer e als o 
discusse d b y providers .  Question s abou t  action s o f  othe r 
providers ,  monitorin g activit y o f  othe r  tea m member s ( 5 % ) 
aros e a s well .  Evaluatio n o f  th e effectivenes s o f  earlie r  plan s 
was par t  o f  th e ongoin g cycl e o f  assessment ,  monitoring ,  an d 
treatment ,  howeve r  i t  wa s rarel y explicitl y  addresse d (0.6%) . 
T o summarize ,  provider s discusse d h o w th e patient s wer e 

doin g an d wha t  shoul d b e don e fo r  them .  Th e conten t  o f 
communicatio n betwee n tea m member s wa s directe d towar d 
th e resolutio n o f  th e patien t  problem ,  centerin g o n evaluatio n 
of  patien t  dat a an d specifi c  action s t o b e take n base d o n th e 
data . 

Discussion 

Communication has been identified as a critical factor in the 
developmen t  an d functionin g o f  a  collaboratin g tea m (Patel , 
Kaufman ,  &  Magder ,  1996 ;  Orasan u &  Salas ,  1993 ;  Grosz , 
1996) .  Previou s researc h o n tea m structur e an d processe s ha s 
identifie d thre e features :  (I )  clea r  role s an d responsibilitie s 
whic h ar e understoo d b y al l  tea m members ,  (2 )  frequent 
communicatio n amon g tea m member s whos e responsibilitie s 
and task s ar e interrelated ,  an d (3 )  communicatio n whic h 
center s aroun d tea m goals .  I n thi s study ,  th e collaborativ e 
natur e o f  a n exper t  healt h car e tea m wa s examined ,  identifyin g 
pattern s o f  wor k activit y an d communicatio n i n th e deliver y o f 
healt h care . 

The wor k an d activit y analysi s reveale d tha t  role s wer e wel l 
defined ,  wit h specifi c  task s an d responsibilitie s matchin g 
specifi c  skill s  o f  th e tea m members .  Mos t  foreseeabl e task s 
and responsibilitie s wer e distribute d ove r  th e tea m member s s o 
tha t  duplicatio n o f  effor t  wa s avoided .  Eac h tea m member  wa s 
awar e o f  eac h othe r  tea m member' s area s o f  expertise ,  havin g 
develope d a  share d menta l  mode l  o f  th e functionin g o f  th e 
team ,  an d calle d upo n th e individua l  w h o coul d provid e th e 
expertis e require d base d o n th e specifi c  goal s o f  th e situation . 

Communicatio n focuse d o n achievin g th e goal s o f  th e team . 
Hal f  o f  th e interaction s betwee n tea m member s wer e relate d 

153 



t o gatherin g dat a abou t  th e patien t  proble m an d plannin g fo r  it s 
resolution .  Exper t  tea m member s functione d independently , 
bringin g othe r  tea m member s an d consultant s i n t o th e decisio n 
makin g proces s whe n additiona l  expertise ,  knowledge ,  o r  skill s 
wer e require d i n orde r  t o achiev e th e goa l  o f  attendin g t o th e 
patien t  problem . 

Collaboratio n o f  independen t  ye t  interdependen t  expert s i n 
thi s manne r  require s communicatio n i n orde r  t o co-ordinat e th e 
activitie s necessar y t o achiev e th e goa l  o f  th e team .  I t  i s 
therefor e no t  surprisin g tha t  th e communicatio n necessar y t o 
maintai n thi s share d representatio n o f  th e tea m an d t o 
accomplis h th e goal s o f  th e tea m wa s foun d t o b e mos t 
frequen t  amon g tea m member s whos e task s wer e mos t  simila r 
or  mos t  interrelated ,  requirin g ongoin g co-ordinatio n an d 
feedback .  I n thi s way ,  i t  wa s assure d tha t  th e pla n o f  actio n 
develope d b y th e tea m wa s indee d carrie d ou t  withou t  an y 
task s bein g overlooked .  A t  th e sam e time ,  communicatio n 
betwee n tea m member s assure d tha t  redundanc y an d 
duplicatio n o f  effor t  wer e avoided . 

Historically ,  model s o f  tas k attainmen t  hav e emphasize d th e 
skill s  o f  th e individual .  Individua l  domai n expertis e remain s 
critica l  i n th e tea m situatio n a s well ,  sinc e eac h rol e i s 
incorporate d withi n th e tea m base d o n th e abilit y  o f  individual s 
wit h th e require d expertis e t o fill  th e role ,  contributin g t o goa l 
attainment .  Expert s mus t  als o develo p expertis e i n workin g 
withi n a  collaboratory ,  developin g communicatio n skill s  a t  a 
leve l  tha t  migh t  no t  hav e bee n require d o f  a n individua l 
functionin g independently .  Fo r  example ,  exper t  reasonin g 
does no t  alway s involv e evaluatio n o f  al l  availabl e alternative s 
i n searc h o f  th e bes t  possibilit y  (Simon ,  1989) ,  ofte n relyin g o n 
patter n recognitio n (Klein ,  1993) .  Yet ,  i n th e proces s o f 
collaborativ e negotiation ,  i t  migh t  b e necessar y t o suppl y a n 
explanatio n t o othe r  tea m member s involvin g issue s tha t  th e 
exper t  ha d no t  overtl y considere d i n th e decisio n makin g 
process . 

Wit h th e suppor t  o f  tea m member s wit h a  spectru m o f 
sphere s o f  expertise ,  i t  ca n als o b e argue d tha t  i t  i s n o longe r 
necessar y fo r  expert s i n on e are a t o maintai n expertis e i n 
others .  A n exampl e migh t  b e a  physicia n who ,  u p unti l  now , 
was require d t o b e a n exper t  physicia n a s wel l  a s a n exper t 
communicator .  Workin g a s par t  o f  a  team ,  a  physicia n coul d 
be fre e t o focu s o n medica l  expertis e whil e othe r  tea m 
members,  bette r  skille d i n communicatio n techniques ,  migh t 
focu s o n interactin g wit h patients .  Thi s i s no t  t o sugges t  tha t 
physician s nee d no t  communicat e wit h thei r  patients .  A 
sensitivit y t o th e need s o f  other s an d t o communicatio n wit h 
the m remain s fundamental .  However ,  task s suc h a s teachin g 
and explainin g concept s o r  technique s t o patient s migh t  b e 
bette r  lef t  t o other s wh o hav e receive d mor e trainin g i n thes e 
areas .  Throug h adjustment s suc h a s these ,  team s ca n combin e 
th e expertis e o f  tea m member s i n a  complementar y fashion , 
maximizin g thei r  abilities ,  knowledge ,  an d skills . 
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