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ABSTRACT OF THESIS 

 

 

DEVELOPING A TIME AND MOTION STUDY FOR A LEAN HEALTHCARE 
ENVIRONMENT 

 

This thesis outlines the development of a standard methodology for performing a 
time and motion study in a lean healthcare environment. Time and motion studies 
have been used in healthcare environments in the past, however they have nearly all 
been exclusive to a particular healthcare enterprise. To develop the time and motion 
study methodology, a study was designed to examine how resident doctors spend 
their time. This study was performed in response to coming changes in the work 
hours for all residents. Once the methodology was developed, trial observations 
were conducted. The data from these observations was analyzed to determine the 
effectiveness of both the time and motion study methodology and its usefulness for 
process improvement activities. 

KEYWORDS:   Lean Methodologies, Time and Motion Study, Healthcare, How 
Residents Spend Their Time, Process Improvement 
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1.0	  Introduction	  

1.1	  Statement	  of	  the	  Problem	  

	  

The	  quality	  of	  available	  healthcare	  has	  been	  a	  pertinent	  issue	  to	  nearly	  every	  

civilization	  and	  culture	  throughout	  history.	  Some	  enhancements	  to	  healthcare	  

processes,	  such	  as	  Ignaz	  Semmelweis’s	  research	  in	  the	  mid	  1800’s	  that	  claimed	  that	  

certain	  diseases	  were	  spread	  throughout	  hospitals	  due	  to	  physicians	  not	  washing	  

their	  hands	  between	  seeing	  patients,	  have	  even	  been	  noted	  as	  significant	  events	  in	  

human	  history	  (Saint	  et	  al,	  2010).	  Quality	  improvements	  to	  healthcare	  such	  as	  these	  

can	  be	  directly	  correlated	  to	  lower	  mortality	  rates	  within	  healthcare	  enterprises,	  

and	  this	  same	  concern	  is	  still	  evident	  today	  with	  deaths	  attributed	  to	  medical	  errors	  

and	  estimates	  of	  millions	  of	  healthcare-‐associated	  infections	  acquired	  in	  the	  U.S	  

each	  year	  (Klevens	  et	  al,	  2007).	  	  Due	  to	  issues	  such	  as	  these,	  there	  has	  been	  a	  recent	  

trend	  among	  healthcare	  enterprises	  to	  begin	  applying	  lean	  methodologies	  and	  

system	  analysis	  tools	  to	  improve	  their	  operations.	  Lean	  methodologies	  have	  been	  

implemented	  to	  varying	  degrees	  of	  success	  to	  a	  variety	  of	  industries	  different	  than	  

traditional	  manufacturing	  environments,	  and	  some	  healthcare	  enterprises	  have	  

claimed	  they	  have	  obtained	  widespread	  quality	  improvements,	  better	  patient	  safety,	  

and	  millions	  of	  dollars	  in	  cost	  savings	  through	  their	  lean	  efforts	  (Kaplan,	  2008).	  	  

While	  implementing	  lean	  methodologies	  in	  healthcare	  environments	  is	  a	  

somewhat	  recent	  trend,	  the	  union	  between	  healthcare	  and	  engineering	  is	  not.	  

Engineers	  have	  historically	  had	  a	  presence	  in	  the	  healthcare	  industry,	  and	  some	  

fields	  such	  as	  biomedical	  engineering,	  are	  very	  common	  in	  and	  are	  fundamentally	  a	  
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part	  of	  healthcare	  environments.	  With	  the	  challenges	  that	  healthcare	  institutions	  

face	  becoming	  more	  and	  more	  complex,	  often	  times	  involving	  other	  fields	  such	  as	  

finance	  and	  logistics,	  concepts	  and	  disciplines	  honed	  in	  engineering	  environments	  

are	  being	  applied	  to	  healthcare	  problems.	  As	  many	  of	  the	  background	  principles	  of	  

some	  issues	  in	  the	  healthcare	  industry	  are	  no	  different	  than	  the	  issues	  faced	  by	  

engineers	  in	  other	  industries,	  the	  same	  solutions	  used	  in	  those	  other	  industries	  can	  

be	  applied	  or	  further	  developed	  by	  engineers	  within	  healthcare	  environments	  (Reid	  

et	  al,	  2005).	  While	  the	  basic	  principles	  of	  these	  solutions	  are	  certainly	  relevant,	  

some	  issues	  found	  in	  any	  industry	  are	  still	  present	  as	  well	  as	  challenges	  specific	  to	  

the	  healthcare	  industry.	  

For	  any	  implementation	  of	  lean	  methodologies,	  there	  exists	  a	  vital	  need	  to	  

gather	  relevant	  and	  accurate	  information	  on	  the	  current	  state	  of	  an	  operation.	  This	  

is	  a	  core	  concept	  of	  lean	  manufacturing	  that	  is	  the	  basis	  for	  many	  specific	  lean	  tools,	  

and	  is	  known	  as	  “genchi	  genbutsu.”	  Genchi	  genbutsu	  entails	  gathering	  first	  hand	  

information	  on	  situations	  by	  going	  and	  observing	  processes,	  rather	  than	  relying	  on	  

perceived	  knowledge	  or	  information	  (Liker,	  2004).	  Currently,	  there	  does	  not	  exist	  a	  

systematic	  approach	  for	  gathering	  facts	  and	  data	  for	  the	  use	  of	  process	  

improvement	  in	  many	  healthcare	  enterprises.	  

1.2	  Background	  of	  the	  Problem	  

	  

	  A	  common	  tool	  used	  by	  industrial	  engineers	  to	  gather	  detailed	  information	  

on	  processes	  is	  time	  and	  motion	  studies.	  These	  studies,	  which	  typically	  entail	  a	  

trained	  observer	  meticulously	  watching	  a	  process	  and	  recording	  data	  on	  their	  
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observations,	  were	  revolutionized	  in	  the	  early	  20th	  century	  by	  Frederick	  W.	  Taylor	  

and	  the	  team	  of	  Frank	  and	  Lillian	  Gilbreth	  (Nadworny,	  1957).	  While	  the	  use	  of	  time	  

and	  motion	  studies	  is	  fairly	  widespread	  in	  industrial	  settings,	  healthcare	  

environments	  pose	  issues	  to	  the	  manner	  in	  which	  they	  are	  normally	  conducted.	  	  

One	  challenge	  that	  healthcare	  environments	  pose	  to	  conducting	  a	  time	  and	  

motion	  study	  is	  the	  frequent	  interactions	  with	  patients	  that	  are	  inherent	  to	  almost	  

all	  positions	  within	  the	  healthcare	  industry.	  Because	  many	  healthcare	  environments	  

have	  very	  high	  cleanliness	  standards	  due	  to	  concerns	  over	  the	  spread	  of	  germs	  and	  

overall	  patient	  safety,	  time	  and	  motion	  study	  observers	  would	  have	  to	  take	  special	  

care	  of	  any	  equipment	  they	  use	  during	  their	  study.	  An	  example	  of	  this	  concern	  could	  

be	  illustrated	  by	  an	  instance	  where	  an	  observer	  shadowing	  a	  nurse	  would	  have	  to	  

disinfect	  any	  time	  recording	  equipment	  they	  use	  before	  they	  enter	  and	  after	  they	  

exit	  a	  patient’s	  room.	  During	  this	  instance,	  the	  observer	  would	  not	  be	  able	  to	  keep	  

accurate	  records	  of	  what	  the	  nurse	  was	  doing	  in	  the	  patient	  room	  while	  they	  were	  

disinfecting	  equipment.	  Another	  hindrance	  that	  patient	  interaction	  poses	  to	  time	  

and	  motion	  studies	  is	  concerns	  for	  patient	  confidentiality.	  According	  to	  the	  

American	  Medical	  Association,	  any	  information	  relating	  to	  specific	  patients	  is	  

federally	  mandated	  to	  be	  kept	  private	  (www.ama-‐assn.org),	  so	  some	  methods	  of	  

time	  and	  motion	  study,	  such	  as	  taking	  a	  video	  recording	  of	  a	  process,	  would	  not	  be	  

able	  to	  be	  used.	  Depending	  on	  the	  subject	  of	  the	  time	  and	  motion	  study,	  special	  

consideration	  may	  be	  needed	  to	  determine	  who	  would	  be	  an	  appropriate	  observer	  

for	  a	  process.	  
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Perhaps	  the	  greatest	  issue	  with	  time	  and	  motion	  studies	  in	  the	  healthcare	  

industry	  is	  that	  written	  standards	  do	  not	  usually	  exist	  for	  processes,	  and	  this	  is	  a	  key	  

element	  to	  traditional	  time	  measurement	  (Mundel,	  1960).	  With	  this	  lack	  of	  process	  

standards,	  time	  and	  motion	  measurement	  data	  only	  gives	  a	  small	  view	  of	  the	  

current	  situation,	  and	  its	  reliability	  can	  be	  questioned	  as	  special	  occurrences	  may	  

not	  be	  able	  to	  be	  accounted	  for.	  In	  the	  healthcare	  industry,	  a	  comprehensive	  and	  

standardized	  method	  for	  accurately	  observing	  and	  documenting	  processes	  does	  not	  

exist.	  

The	  concept	  of	  motion	  studies	  is	  inherently	  tied	  to	  time	  studies.	  In	  any	  time	  

study,	  the	  observer	  must	  have	  some	  basis	  for	  the	  categories	  in	  which	  they	  record	  

time	  data.	  Traditionally,	  activities	  are	  broken	  down	  into	  categories	  such	  as	  

transportation,	  operation,	  inspection,	  delay,	  and	  storage.	  Divisions	  of	  categories	  

such	  as	  these	  are	  the	  foundation	  for	  motion	  studies	  (Meyers	  et	  al,	  2002).	  Motion	  

studies	  are	  typically	  characterized	  by	  very	  fine	  breakdowns	  of	  human	  motion	  in	  to	  

the	  most	  basic	  movements.	  While	  such	  a	  minute	  breakdown	  of	  motions	  may	  not	  be	  

relevant	  to	  most	  aspects	  of	  the	  healthcare	  industry,	  the	  overall	  methodology	  of	  

defining	  groups	  of	  motions	  and	  recording	  them	  could	  be	  very	  useful	  to	  a	  lean	  

environment	  (Karger	  et	  al,	  1987).	  	  

1.3	  Rationale	  of	  the	  Study	  

	  

Time	  studies	  have	  been	  used	  in	  the	  healthcare	  industry,	  albeit	  in	  a	  somewhat	  

different	  context	  than	  typically	  found	  in	  industrial	  applications.	  Throughout	  history,	  

there	  has	  been	  a	  distinct	  interest	  in	  how	  various	  medical	  professionals	  spend	  their	  
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time,	  and	  measurements	  such	  as	  how	  long	  nurses	  spend	  at	  a	  patient’s	  bedside	  are	  

extremely	  important	  when	  looking	  to	  improve	  a	  healthcare	  enterprise’s	  efficiency	  

or	  layout	  (Hendrich	  et	  al,	  2008).	  	  Studies	  such	  as	  this	  have	  been	  utilized	  to	  varying	  

extents	  in	  the	  healthcare	  industry.	  In	  most	  cases,	  these	  time	  studies	  have	  been	  very	  

specific	  to	  the	  given	  application	  or	  institution	  and	  were	  purely	  academic	  in	  nature,	  

as	  discussed	  in	  chapter	  2.0.	  Given	  the	  exclusivity	  of	  these	  studies,	  it	  is	  often	  difficult	  

to	  transfer	  time	  study	  methodologies	  to	  different	  enterprises.	  As	  a	  result	  of	  this,	  it	  is	  

difficult	  to	  make	  useful	  comparisons	  of	  time	  study	  data	  between	  different	  healthcare	  

entities.	  

In	  many	  lean	  implementations,	  the	  concept	  of	  genchi	  genbutsu	  is	  passed	  over	  

in	  favor	  for	  “lean	  tools”	  such	  as	  just	  in	  time	  conveyance	  systems,	  kanban	  systems,	  

and	  “pull	  production”	  processes,	  which	  are	  generally	  associated	  with	  quick	  and	  

highly	  visible	  results	  (Crute	  et	  al,	  2003).	  While	  these	  tools	  can	  lead	  to	  improvements	  

if	  implemented	  correctly,	  it	  is	  very	  easy	  for	  people	  to	  become	  more	  focused	  on	  quick	  

results	  rather	  than	  the	  processes	  and	  methodologies	  used	  to	  obtain	  the	  results.	  

Creating	  a	  culture	  of	  going	  and	  seeing	  processes	  in	  order	  to	  determine	  process	  

improvements	  breeds	  the	  methodical	  elimination	  of	  waste	  based	  on	  facts	  about	  the	  

present	  state.	  Such	  a	  culture	  is	  essential	  to	  for	  an	  enterprise	  to	  implement	  lean	  

methodologies	  (Emiliani,	  2006).	  

1.4	  Purpose	  of	  the	  Study	  

	  

This	  study	  sought	  to	  establish	  an	  accurate	  method	  for	  observing	  and	  

documenting	  processes	  in	  a	  lean	  healthcare	  environment.	  To	  develop	  this	  process,	  a	  
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time	  and	  motion	  study	  was	  designed	  to	  observe	  and	  document	  how	  resident	  

doctor’s	  spend	  their	  time.	  This	  is	  a	  relevant	  topic	  to	  almost	  every	  healthcare	  

institution,	  and	  was	  seen	  as	  a	  good	  opportunity	  to	  develop	  a	  standard	  for	  time	  and	  

motion	  studies	  for	  the	  entire	  enterprise.	  Resident	  doctors	  are	  those	  whom	  have	  

completed	  all	  necessary	  education	  requirements	  to	  become	  a	  medical	  doctor	  and	  

are	  enrolled	  in	  residency	  programs	  where	  they	  work	  closely	  with	  experienced	  

doctors.	  Residency	  programs	  are	  designed	  to	  give	  new	  doctors	  experience	  in	  

applying	  their	  medical	  education	  in	  real	  world	  environments.	  A	  typical	  shift	  for	  a	  

resident	  can	  range	  from	  12	  to	  24	  hours,	  and	  is	  often	  very	  hectic.	  As	  the	  hours	  and	  

responsibilities	  of	  residents	  have	  grown	  over	  the	  years,	  national	  accreditation	  

institutions	  have	  deemed	  it	  necessary	  to	  ensure	  that	  residents	  have	  as	  safe	  and	  

educational	  working	  environment	  as	  possible	  (Krupa,	  2010).	  This	  protection	  has	  

manifested	  as	  reduced	  working	  hours	  for	  first	  year	  residents,	  who	  typically	  are	  

involved	  with	  a	  larger	  variety	  of	  daily	  activities.	  Effective	  July	  1st,	  2011,	  the	  workday	  

for	  first	  year	  residents	  has	  been	  limited	  to	  16	  continuous	  hours	  and	  24	  hours	  for	  

other	  residents.	  The	  previous	  standard	  was	  24	  hours	  with	  the	  option	  of	  extending	  6	  

hours	  for	  special	  circumstances	  (acgme.org).	  	  

As	  the	  hours	  of	  residents	  are	  regulated,	  healthcare	  enterprises	  have	  an	  

interest	  in	  how	  their	  time	  is	  spent	  during	  their	  working	  hours.	  Healthcare	  

enterprises	  want	  to	  ensure	  they	  are	  maximizing	  the	  effectiveness	  of	  the	  resident’s	  

education	  as	  well	  as	  their	  role	  within	  the	  enterprise.	  This	  time	  and	  motion	  study	  

gathered	  data	  on	  how	  residents	  spend	  their	  time	  and	  was	  to	  be	  used	  as	  the	  basis	  for	  

the	  judgment	  of	  what	  are	  value-‐add	  and	  waste	  activities.	  This	  data	  would	  also	  be	  
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useful	  in	  determining	  the	  need	  for	  subsequent	  process	  improvement	  activities	  in	  the	  

resident’s	  day.	  

	  

	  

	  

	  

	  

	  

	  

	  

	  

	  

	  

	  

	  

	  

	  

	  

	  

	  

	  

	  

	  

	  

	  

	  



	   8	  

1.5 Definitions	  

	  

Attending	  Physician:	  Physician	  tasked	  with	  overseeing	  a	  Resident’s	  work,	  

continuously	  interacts	  with	  and	  teaches	  Residents.	  

Genchi	  Genbutsu:	  Lean	  principle	  involving	  going	  and	  seeing	  how	  a	  process	  

works	  in	  order	  to	  gather	  facts	  and	  data	  about	  the	  current	  situation.	  

Intern:	  Term	  given	  for	  first	  year	  residents.	  Usually	  involved	  with	  a	  wider	  

range	  of	  daily	  activities	  and	  are	  often	  responsible	  for	  overnight	  shifts.	  

Morning	  Rounds:	  Activity	  where	  an	  attending	  physician	  meets	  with	  

residents	  to	  discuss	  the	  patients	  in	  their	  service.	  During	  the	  activity,	  the	  team	  

travels	  to	  each	  patient	  room,	  the	  resident	  discusses	  all	  happenings	  with	  that	  

patient	  the	  previous	  day,	  and	  then	  the	  team	  goes	  in	  to	  the	  patient	  room	  

where	  the	  attending	  physician	  converses	  with	  the	  patient	  about	  their	  care.	  

The	  team	  then	  meets	  back	  outside	  the	  patient’s	  room	  and	  discusses	  future	  

plans	  for	  the	  patient’s	  care.	  This	  process	  is	  repeated	  for	  every	  patient	  in	  the	  

team’s	  service.	  The	  team	  involved	  with	  morning	  rounds	  varies	  greatly	  

between	  different	  services,	  but	  typically	  contains	  one	  attending	  physician	  

with	  three	  to	  four	  residents,	  one	  of	  which	  being	  an	  intern,	  and	  sometimes	  

two	  to	  three	  medical	  or	  pharmacy	  students.	  

On	  Call:	  Term	  referring	  to	  a	  resident’s	  status	  during	  a	  shift.	  If	  a	  resident	  is	  on	  

call,	  they	  are	  responsible	  for	  admitting	  patients	  to	  the	  hospital	  and	  are	  

typically	  responsible	  for	  any	  medical	  issues	  that	  arise	  with	  patients	  over	  
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night.	  During	  an	  on	  call	  shift,	  residents	  are	  at	  the	  healthcare	  institution	  in	  

excess	  of	  24	  hours.	  

Primary	  Care	  Clinic:	  Usually	  small	  outpatient	  clinics	  where	  patients	  come	  in	  

with	  minor	  healthcare	  issues.	  

Resident:	  An	  individual	  who	  has	  completed	  medical	  school	  and	  is	  enrolled	  in	  

a	  residency	  program.	  Programs	  typically	  last	  3	  to	  7	  years	  and	  involve	  

working	  along	  side	  other	  residents	  and	  attending	  physicians	  to	  gain	  medical	  

experience.	  Residents	  usually	  gain	  more	  responsibility	  in	  patient	  care	  as	  they	  

gain	  more	  experience.	  

University	  Medical	  Center:	  Hospitals	  associated	  with	  educational	  

institutions.	  Typically	  have	  large	  amounts	  of	  residency	  and	  other	  clinical	  

related	  academic	  programs.	  
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2.0	  Review	  of	  the	  Literature	  

	  

In	  order	  to	  develop	  an	  effective	  methodology	  to	  observe	  and	  document	  

processes	  within	  the	  lean	  healthcare	  environment,	  past	  examples	  of	  time	  studies	  

within	  healthcare	  environments	  were	  examined.	  In	  order	  to	  ensure	  the	  

thoroughness	  of	  the	  review,	  the	  articles	  were	  analyzed	  using	  the	  following	  criteria:	  

§ Subject(s)	  of	  the	  study	  

§ Location	  of	  the	  study	  

§ Duration	  of	  the	  study	  

§ Rationale	  of	  the	  study	  

§ Methodology	  of	  Time	  Study	  

§ Analysis	  Techniques	  

§ Findings	  

2.1	  Examples	  of	  Time	  Studies	  in	  Healthcare	  

	  

In	  Lurie	  et	  al	  (1989),	  the	  time	  spent	  by	  35	  residents	  during	  night	  shifts	  was	  

analyzed.	  The	  classification	  of	  resident,	  namely	  if	  they	  were	  an	  Intern,	  was	  also	  

considered.	  The	  study	  was	  performed	  across	  three	  different	  institutions	  within	  a	  

close	  geographic	  region:	  a	  county	  medical	  center,	  a	  university	  hospital,	  and	  a	  

veteran’s	  administration	  hospital.	  Observations	  were	  taken	  over	  10	  total	  nights.	  The	  
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study	  was	  conducted	  in	  response	  to	  recommendations	  to	  limit	  the	  working	  hours	  of	  

residents.	  

The	  actual	  time	  study	  was	  performed	  by	  trained	  observers	  closely	  following	  

residents	  and	  recording	  the	  duration	  of	  each	  individual	  activity.	  Each	  observer	  was	  

extensively	  trained	  for	  the	  research,	  and	  was	  assigned	  to	  an	  individual	  resident.	  

Using	  digital	  watches,	  the	  observers	  recorded	  one	  single	  activity	  that	  the	  resident	  

was	  doing	  at	  any	  given	  time,	  with	  precedence	  given	  to	  activities	  most	  involving	  

patient	  care.	  The	  various	  activities	  of	  the	  resident	  were	  pre-‐defined	  and	  coded	  in	  the	  

following	  categories:	  

§ Procedures	  

§ Patient	  Evaluation	  

§ Communication	  

§ Basic	  (Sleeping,	  eating,	  etc...)	  

§ Miscellaneous	  

It	  was	  not	  stated	  how	  these	  categories	  were	  created	  or	  defined.	  

Once	  the	  study	  was	  completed,	  the	  mean	  time	  for	  each	  activity	  was	  

calculated	  along	  with	  the	  standard	  deviation	  of	  the	  various	  data.	  The	  data	  was	  then	  

tabulated	  and	  compared	  across	  the	  three	  institutions	  and	  how	  residents	  spent	  their	  

time	  versus	  jnterns.	  It	  was	  found	  that	  residents	  spent	  most	  of	  their	  time	  charting	  

patient	  information,	  and	  the	  amount	  of	  interruptions	  in	  their	  workday	  was	  

something	  of	  concern.	  It	  was	  the	  hope	  of	  the	  authors	  that	  the	  research	  would	  be	  

considered	  when	  implementing	  reform	  in	  the	  Resident’s	  workday.	  
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In	  Pizziferri	  et	  al	  (2005),	  20	  physicians	  were	  observed	  during	  clinical	  

sessions	  before	  and	  after	  an	  electronic	  health	  records	  system	  was	  implemented.	  The	  

study	  was	  completed	  at	  two	  urban	  and	  three	  suburban	  care	  clinics	  all	  belonging	  to	  

the	  same	  healthcare	  system.	  The	  clinics	  ranged	  from	  hospital	  bed	  based	  practices	  to	  

community	  medical	  centers.	  Physicians	  were	  observed	  either	  a	  half	  or	  full	  day	  

depending	  on	  their	  schedule,	  both	  before	  and	  after	  the	  new	  electronic	  health	  record	  

system	  was	  implemented.	  This	  study	  was	  conducted	  in	  order	  to	  determine	  if	  the	  

new	  electronic	  health	  record	  system	  had	  any	  effect	  on	  the	  Physician’s	  day.	  

The	  time	  study	  was	  conducted	  by	  trained	  observers	  who	  closely	  followed	  

physicians.	  Each	  observer	  was	  trained	  by	  an	  experienced	  observer	  and	  conducted	  

multiple	  practice	  observations.	  Training	  sessions	  ranged	  from	  four	  to	  eight	  hours	  in	  

length.	  The	  observers	  used	  portable,	  touch	  screen	  computers	  to	  code	  the	  Physician’s	  

activities	  into	  predetermined	  categories.	  The	  categories	  were	  initially	  taken	  from	  a	  

previous	  time	  study,	  and	  pilot	  testing	  was	  conducted	  in	  order	  to	  further	  refine	  the	  

categories.	  The	  computer	  system	  used	  for	  the	  observation	  automatically	  recorded	  

the	  time	  for	  each	  event.	  The	  categories	  were	  broken	  down	  into	  the	  following	  major	  

categories,	  with	  each	  one	  being	  further	  divided	  into	  sub-‐categories:	  

§ Computer-‐	  Read	  

§ Computer-‐	  Looking	  For	  

§ Computer-‐	  Writing	  

§ Procedures	  

§ Talking	  
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§ Paper-‐	  Read	  

§ Paper-‐	  Looking	  For	  

§ Paper-‐	  Writing	  

§ Personal	  

§ Walking	  

§ Waiting	  

§ Phone	  

The	  data	  from	  the	  observations	  was	  used	  to	  determine	  the	  time	  spent	  per	  

patient	  for	  clinic	  sessions	  before	  and	  after	  the	  implementation	  of	  the	  electronic	  

health	  records	  system	  was	  implemented.	  Statistical	  analysis	  computer	  programs	  

were	  used	  to	  estimate	  correlations	  in	  the	  data.	  The	  data	  was	  then	  tabulated	  and	  

divided	  into	  various	  sections	  according	  to	  physician	  characteristics,	  such	  as	  years	  in	  

practice	  and	  gender.	  It	  was	  found	  that	  the	  new	  electronic	  health	  records	  system	  had	  

a	  significant	  impact	  on	  the	  time	  physician’s	  spent	  with	  patients.	  

In	  Chung	  et	  al,	  the	  time	  spent	  by	  nine	  residents	  during	  weekdays	  was	  

examined	  over	  a	  two-‐year	  period.	  The	  residents	  involved	  in	  the	  study	  were	  in	  a	  

trauma	  program,	  seeing	  roughly	  33	  patients	  a	  day,	  and	  were	  working	  with	  five	  

attending	  physicians.	  The	  study	  was	  performed	  in	  order	  to	  test	  the	  hypothesis	  that,	  

“when	  work	  hours	  are	  limited,	  improving	  resident’s	  work	  efficiency	  allows	  more	  

time	  for	  key	  training	  activities,	  reduces	  frustration,	  and	  improves	  work	  satisfaction.”	  

This	  study	  was	  in	  response	  to	  limitations	  to	  resident	  work	  hours	  in	  July	  2003.	  



	   14	  

The	  time	  study	  was	  conducted	  using	  personal	  journals	  for	  each	  resident.	  The	  

residents	  were	  instructed	  to	  log	  daily	  activities	  to	  the	  nearest	  30	  minutes.	  The	  

activities	  were	  categorized	  as	  followed:	  

§ Morning	  Rounds	  

§ Performing/Assisting	  Operations	  

§ Outpatient	  Clinics	  

§ Admitting/Discharging	  Patients	  

§ Direct	  Bedside	  Care	  

§ Attending	  Conferences	  

§ Evening	  Rounds	  

§ Attending	  Trauma	  Alerts	  

§ Miscellaneous	  

After	  the	  first	  year	  of	  data	  collection,	  the	  data	  was	  analyzed	  and	  arranged	  according	  

to	  time	  spent	  by	  junior	  and	  senior	  residents.	  The	  mean	  number	  of	  hours	  for	  each	  

activity	  was	  calculated	  and	  used	  to	  form	  a	  “Before	  Reorganization”	  table.	  After	  the	  

next	  year,	  where	  resident’s	  working	  days	  were	  reorganized,	  the	  same	  process	  was	  

used	  to	  calculate	  the	  mean	  number	  of	  hours	  for	  each	  activity.	  The	  primary	  

difference	  in	  working	  hours	  was	  the	  reduction	  of	  junior	  resident’s	  working	  hours	  

(15	  to	  12.6	  hours).	  Once	  the	  data	  was	  calculated,	  a	  computer-‐based	  analysis	  of	  

variance	  was	  performed	  in	  order	  to	  validate	  the	  data.	  Qualitative	  measurements,	  

such	  as	  resident	  and	  patient	  satisfaction,	  were	  also	  taken	  before	  and	  after	  the	  

reorganization	  took	  place.	  
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It	  was	  generally	  found	  that	  the	  time	  spent	  on	  key	  resident	  training	  activities	  

increased	  after	  the	  reorganization	  took	  place.	  It	  was	  also	  notable	  that	  the	  

miscellaneous	  category	  was	  nearly	  eliminated	  after	  the	  reorganization.	  It	  was	  found	  

that	  resident	  satisfaction	  improved	  after	  the	  reorganization;	  patient	  satisfaction	  

could	  not	  be	  adequately	  compared.	  

In	  Dresselhaus	  et	  al	  (1998),	  the	  time	  spent	  by	  36	  interns	  and	  24	  residents	  

during	  weekday	  activities	  was	  studied.	  The	  research	  took	  place	  at	  a	  university-‐

affiliated	  Veterans	  Administration	  Medical	  Center.	  The	  study	  was	  conducted	  for	  five	  

consecutive	  weekdays	  over	  a	  24-‐week	  period.	  This	  study	  was	  conducted	  primarily	  

to	  determine	  the	  value	  of	  residents	  work.	  The	  authors	  note	  that	  past	  studies	  on	  how	  

residents	  spent	  their	  time	  only	  focused	  on	  the	  time	  allocation	  of	  activities	  and	  not	  

their	  value.	  

The	  time	  study	  was	  conducted	  using	  a	  handheld	  computer-‐assisted	  self-‐

interview	  survey.	  Each	  resident	  was	  given	  a	  survey	  computer	  that	  was	  programmed	  

to	  ask	  residents	  what	  they	  were	  doing	  within	  75-‐minute	  intervals	  for	  residents,	  and	  

90	  minute	  intervals	  for	  interns.	  Pilot	  testing	  data	  deemed	  these	  frequencies	  

acceptable.	  The	  activities	  coded	  during	  the	  study	  were	  as	  follows:	  

§ Direct	  Patient	  Care	  

o Initial	  History	  and	  Physical	  

o Other	  Examinations	  

o Perform/Observe	  Procedures	  

o Education	  and	  Counseling	  
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o Miscellaneous	  

§ Indirect	  Patient	  Care	  

o Discuss	  Patient	  Issues	  

o Documentation	  

o Order/Obtain	  Results	  of	  Tests	  

o Discharge	  Planning	  

o Reading	  Literature	  Regarding	  Patients	  

o Initiating	  Consultations	  

o Miscellaneous	  

§ Education	  

o Informal	  Communication	  With	  Physicians	  

o Attending	  Rounds	  

o Work	  Rounds	  

o Conferences	  And	  Lectures	  

o Supervised	  Direct	  Patient	  Care	  

o Informal	  Educational	  Activity	  

§ Personal	  

§ Transit	  

The	  authors	  noted	  that	  these	  categories	  were	  used	  based	  off	  expert	  opinions	  on	  how	  

residents	  spend	  their	  time.	  

Once	  the	  data	  was	  collected,	  the	  proportion	  of	  time	  spent	  on	  each	  activity	  

was	  calculated	  and	  tabulated,	  comparing	  the	  percentages	  between	  residents	  and	  
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interns.	  Basic	  statistical	  analysis	  tools	  were	  used	  to	  examine	  consistency	  among	  the	  

results.	  As	  another	  measure	  of	  the	  quality	  of	  the	  data,	  paired	  observations	  were	  

conducted	  where	  trained	  observers	  followed	  residents	  to	  compare	  survey	  

responses.	  

It	  was	  found	  that	  residents	  spent	  most	  of	  their	  time	  doing	  low	  value	  

activities.	  Compared	  to	  other	  residents,	  interns	  spent	  significantly	  less	  time	  doing	  

educational	  activities.	  This	  data	  was	  used	  to	  identify	  the	  need	  to	  eliminate	  the	  

delegation	  of	  non-‐value	  add	  activities	  to	  residents	  in	  the	  healthcare	  enterprise’s	  

program.	  

In	  Knickman	  et	  al	  (1992),	  the	  time	  of	  four	  residents	  and	  four	  interns	  were	  

examined.	  Each	  resident	  was	  observed	  for	  an	  average	  of	  28	  hours.	  The	  study	  was	  

conducted	  at	  two	  urban	  hospitals.	  Residents	  were	  observed	  over	  a	  four-‐day	  cycle	  at	  

one	  hospital,	  and	  a	  three-‐day	  cycle	  at	  the	  other.	  The	  hours	  of	  the	  study	  were	  

distributed	  across	  all	  hours	  of	  the	  day	  over	  these	  cycles.	  The	  study	  was	  performed	  in	  

order	  to	  analyze	  what	  activities	  in	  a	  resident’s	  day	  non-‐physicians	  could	  perform.	  

The	  authors	  cited	  the	  potential	  for	  resident’s	  hours	  and	  general	  availability	  to	  be	  

reduced,	  and	  this	  study	  would	  be	  used	  by	  the	  healthcare	  enterprise	  to	  determine	  if	  

other	  healthcare	  professionals	  could	  perform	  certain	  activities	  instead	  of	  residents.	  

This	  would	  theoretically	  leave	  more	  time	  for	  residents	  to	  pursue	  more	  educational	  

activities.	  

The	  study	  was	  performed	  by	  pre	  medical	  students	  who	  coded	  resident	  

activities	  according	  to	  the	  following	  categories:	  
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§ Education	  

§ Information	  Gathering	  

§ Personal	  

§ Testing	  

§ Consulting	  

§ Documenting	  

§ In	  Transit	  

§ Procedures	  

§ Interaction	  With	  Patients	  

§ Administration	  

Observers	  were	  trained	  for	  seven	  hours	  on	  the	  meanings	  of	  these	  categories,	  and	  

trial	  runs	  were	  performed.	  The	  authors	  did	  not	  state	  how	  these	  categories	  were	  

formulated.	  

Once	  the	  data	  was	  gathered,	  the	  percentage	  of	  time	  for	  each	  activity	  was	  

found	  and	  used	  to	  develop	  two	  distinct	  models.	  The	  first	  model	  was	  labeled,	  

“Traditional,”	  and	  represented	  the	  current	  state	  where	  physicians	  performed	  

common	  administrative	  tasks.	  The	  second	  model	  was	  labeled,	  “Midlevel	  

Practitioner,”	  and	  represented	  a	  relocation	  of	  the	  activities	  to	  estimate	  how	  

residents	  would	  spend	  their	  time	  if	  another	  medical	  professional	  performed	  various	  

tasks.	  It	  was	  found	  that	  the	  Midlevel	  Practitioner	  model	  was	  characterized	  by	  much	  

less	  time	  doing	  “Testing”	  activities,	  and	  this	  would	  support	  the	  author’s	  hypothesis	  
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that	  the	  time	  spent	  doing	  menial	  tasks	  could	  be	  replaced	  by	  more	  educational	  

activities.	  

In	  Morton	  et	  al	  (2004),	  the	  time	  spent	  by	  twelve	  surgical	  residents	  during	  call	  

nights	  (7pm	  to	  7am)	  was	  observed.	  The	  group	  was	  comprised	  of	  residents	  of	  

varying	  years	  of	  experience.	  The	  study	  was	  conducted	  in	  both	  a	  university	  hospital	  

and	  an	  urban	  hospital.	  Three	  call	  nights	  were	  observed	  at	  each	  institution	  over	  a	  6-‐

month	  period,	  for	  a	  total	  of	  8,460	  observed	  minutes.	  This	  study	  was	  conducted	  in	  

order	  to	  assess	  how	  surgical	  residents	  spend	  their	  time	  during	  nights	  so	  that	  their	  

activities	  could	  be	  optimized	  for	  educational	  merit.	  The	  authors	  cite	  recent	  

restrictions	  in	  resident’s	  working	  hours	  as	  the	  reason	  for	  performing	  the	  study,	  and	  

note	  that	  this	  restriction	  could	  encourage	  more	  students	  to	  pursue	  careers	  in	  

surgery	  as	  work	  fatigue	  has	  historically	  been	  a	  major	  concern	  in	  the	  field.	  	  

The	  study	  was	  performed	  by	  MD	  and	  PHD	  students	  who	  were	  trained	  on	  two	  

separate	  occasions.	  The	  observers	  used	  digital	  stop	  watches	  and	  recorded	  data	  into	  

palm	  pilots	  as	  measurements	  were	  taken.	  The	  resident	  activities	  that	  were	  observed	  

were	  coded	  using	  the	  following	  categories:	  

§ Activities	  of	  Daily	  Life	  (Sleeping,	  eating,	  etc.)	  

§ Communications	  

§ Miscellaneous	  

§ Pages	  

§ Procedures	  

§ Patient	  Evaluation	  
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It	  was	  not	  stated	  how	  these	  categories	  were	  created	  or	  defined.	  

Once	  the	  study	  was	  completed,	  the	  total	  amount	  of	  time	  spent	  per	  activity	  

was	  found	  and	  presented	  as	  percentages	  of	  total	  on	  call	  time.	  The	  time	  spent	  per	  

activity	  was	  also	  compared	  between	  the	  academic	  and	  urban	  hospitals.	  Basic	  

statistical	  analysis	  tools	  were	  used	  to	  ensure	  the	  statistical	  significance	  of	  the	  

findings.	  

The	  study	  found	  that	  residents	  spent	  about	  a	  third	  of	  their	  nights	  sleeping	  or	  

doing	  other	  personal	  activities,	  a	  fourth	  of	  their	  nights	  in	  patient	  contact	  activities,	  

and	  a	  tenth	  of	  their	  nights	  doing	  procedures.	  The	  authors	  stated	  that	  the	  amount	  of	  

time	  doing	  procedures	  was	  surprisingly	  low	  considering	  the	  study	  focused	  on	  

surgical	  residents.	  The	  study	  also	  found	  that	  residents	  were	  frequently	  interrupted	  

while	  doing	  their	  work.	  

In	  Melgar	  et	  al	  (2000),	  six	  attending	  physicians	  in	  a	  primary	  clinic	  were	  

observed	  in	  order	  to	  describe	  their	  activities	  and	  determine	  how	  much	  interaction,	  

through	  activities	  such	  as	  teaching	  and	  supervising,	  they	  had	  with	  residents	  in	  the	  

clinic.	  The	  study	  was	  conducted	  in	  an	  urban	  primary	  care	  center.	  The	  physicians	  

were	  observed	  for	  30	  half-‐day	  sessions	  over	  a	  six	  month	  period.	  This	  study	  was	  

conducted	  in	  order	  to	  gain	  insight	  on	  the	  educational	  experiences	  of	  residents,	  and	  

previous	  time	  and	  motion	  studies	  were	  cited	  for	  comparisons	  of	  the	  data	  they	  found.	  

The	  authors	  wanted	  to	  test	  the	  hypothesis	  that	  residents	  spend	  little	  time	  with	  

attending	  physicians.	  
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