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Patient safety 

‘The	  first	  requirement	  of	  a	  hospital	  is	  that	  it	  should	  do	  

the	  sick	  no	  harm’	  

Florence	  Nigh;ngale	  
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Outline 1 

• The	  burden	  of	  Hospital	  Acquired	  Infec7ons	  (HAIs)	  	  
•  Implementa7on	  of	  change	  
• Effec7ve	  hand	  hygiene	  (HH)	  strategies	  	  
• The	  development	  of	  2	  HH	  strategies	  
• Compare	  both	  strategies	  on	  effec7veness	  
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Outline 2 

• Economic	  evalua7on:	  is	  a	  team	  and	  leaders-‐directed	  
strategy	  cost-‐effec7ve?	  

•  Integra7ng	  process	  and	  outcome	  evalua7ons:	  
explaining	  the	  effects	  

• The	  team	  and	  leaders-‐directed	  strategy	  in	  a	  
mul7disciplinary	  seFng	  

• Future	  direc7ons	  
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The burden of HAIs  

• Annually	  100,000	  HAIs	  in	  the	  Netherlands	  
• Prevalence	  rate	  of	  7.2%	  in	  hospital	  wards	  in	  the	  
Netherlands	  

• One	  thousand	  cases	  of	  excess	  mortality	  per	  year	  
• Es7mated	  costs	  by	  prolonged	  hospital	  stay:	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
€	  337	  million	  annually	  (1.7%	  of	  total	  hospital	  costs)	  

Literature:	  van	  Benthem	  2010;	  Groeneveld	  2007	  
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Simple and effective 

Hand	  hygiene	  (HH)	  is	  the	  most	  important	  measure	  to	  

reduce	  HAIs	  

‘The	  treatment	  effect	  is	  so	  
great	  that	  if	  hand	  hygiene	  
were	  a	  new	  drug	  it	  would	  
be	  used	  by	  all’	  	  
Stone	  2001	  
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But not that simple at all! 

In	  the	  Netherlands,	  HH	  is	  performed	  in	  only	  19.5%	  of	  

the	  relevant	  opportuni7es	  
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Implementation problem 

•  Innova7ons	  do	  not	  implement	  themselves	  
• Specific	  programs	  are	  required	  to	  implement	  
innova7ons	  

•  Implementa7on	  ac7vi7es	  require	  a	  systema7c	  
approach	  and	  good	  planning	  
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Changing HH behavior 

10 

Barriers 

11 

Effectiveness HH strategies  
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Something is missing 

Barriers	  at	  team	  level	  not	  addressed!	  

•  Social	  norm	  is	  lacking	  
•  Social	  support	  and	  ‘model	  behavior’	  is	  
lacking	  

• Ward	  management	  is	  not	  interested	  in	  HH	  
•  Insight	  into	  team	  performance	  is	  lacking	  
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Theories on behavior change 

• Social	  learning	  theory	  (Bandura	  1986)	  
•  Example	  behavior	  and	  reinforcement	  of	  correct	  behavior	  

• Social	  influence	  theory	  (Mibman	  1992)	  
•  Social	  norm	  determines	  what	  correct	  behavior	  is	  

• Theory	  on	  team	  effec7veness	  (West	  1990;	  Shortell	  2004)	  
•  Orienta7on	  on	  team	  climate	  and	  willingness	  to	  change	  

• Theory	  of	  leadership	  (Øvretveit	  2004)	  
•  Ac7ve	  par7cipa7on	  of	  the	  ward	  management	  
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Review 

15 

Building 2 HH strategies 

•  Literature	  based	  state-‐of-‐the-‐art	  strategy	  
• Theory	  based	  team	  and	  leaders-‐directed	  strategy	  

16 

Building 2 HH strategies 

17 

State-of-the-art strategy 

Individual	  
• Educa7on	  and	  instruc7on	  
• Reminders	  	  
• Performance	  feedback	  	  

Organiza7onal	  
• Products	  
• Facili7es	  

18 
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Hospital wide campaign 

• Hand	  hygiene	  promo7on	  mee7ngs	  	  
•  Leaflets	  (HH	  indica7ons,	  instruc7on)	  
• Adequate	  products	  and	  facili7es	  	  
• Website,	  including	  hand	  hygiene	  quiz	  	  
• Posters	  (awareness)	  
• Performance	  feedback	  
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Team and leaders-directed 
strategy 
• SeFng	  norms	  and	  targets	  within	  the	  team	  
• Social	  influence,	  role	  modeling	  	  
• Measuring	  compliance,	  problem	  analysis	  and	  
improvement	  

• Ac7ve	  commitment/par7cipa7on	  in	  performance	  
improvement	  ini7a7ves	  of	  ward	  manager	  
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Improving team performance 1 

Norm	  seFng	  and	  goal	  seFng	  regarding	  HH	  
•  Three	  interac7ve	  team	  sessions	  

•  Analysis	  of	  barriers	  and	  facilitators	  
•  Defining	  improvement	  ac7vi7es	  	  

•  Nurses	  address	  each	  other	  in	  case	  of	  undesirable	  hand	  hygiene	  
behaviour	  	  
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Improving team performance 2 

Modeling	  by	  informal	  leaders	  at	  the	  ward	  
•  Informal	  leaders	  demonstrate	  good	  hand	  hygiene	  behavior	  

•  Informal	  leaders	  model	  social	  skills	  in	  addressing	  behavior	  of	  
colleagues	  	  

•  Informal	  leaders	  instruct	  and	  s7mulate	  their	  colleagues	  in	  
providing	  good	  hand	  hygiene	  behavior	  
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Improving team performance 3 

Gaining	  ac7ve	  commitment	  of	  ward	  manager	  
• Ward	  manager	  designates	  hand	  hygiene	  as	  a	  priority	  

• Ward	  manager	  ac7vely	  supports	  team	  members	  and	  informal	  
leaders	  	  

• Ward	  manager	  discusses	  hand	  hygiene	  compliance	  rates	  with	  
team	  members	  	  
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Compare effectiveness  

24 
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Compare effectiveness  
67 wards, 3 hospitals 
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Compare effectiveness  
67 wards, 3 hospitals 

Baseline: 905 nurses, 3541 observ. 
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Compare effectiveness  
67 wards, 3 hospitals 

Baseline: 905 nurses, 3541 observ. 

State of the art 
37 wards 

Team strategy 
30 wards 
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Compare effectiveness  
67 wards, 3 hospitals 

Baseline: 905 nurses, 3541 observ. 

State of the art 
37 wards 

Post test 1: 886 nurses, 3523 observ. 

Team strategy 
30 wards 

6 
m

on
th

s 

28 

Compare effectiveness 
67 wards, 3 hospitals 

Baseline: 905 nurses, 3541 observ. 

State of the art 
37 wards 

Post test 1: 886 nurses, 3523 observ. 

Team strategy 
30 wards 

No strategy No strategy 
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Compare effectiveness 
67 wards, 3 hospitals 

Baseline: 905 nurses, 3541 observ. 

State of the art 
37 wards 

Post test 1: 886 nurses, 3523 observ. 

Team strategy 
30 wards 

No strategy No strategy 

Post test 2: 932 nurses, 3722 observ. 
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Outcome measures 

Primary	  
• Compliance	  with	  hand	  hygiene	  guidelines	  

•  The	  percentage	  of	  nurses’	  ac7ons	  in	  line	  with	  hand	  hygiene	  guidelines	  
in	  case	  of	  an	  opportunity	  to	  perform	  this	  ac7on	  

Secondary	  
• The	  presence	  of	  jewelry	  (ring,	  watch	  or	  other	  jewelry),	  and	  
long-‐sleeved	  clothes	  	  

•  Compliance	  with	  specific	  type	  of	  hand	  hygiene	  opportunity	  
represen7ng	  the	  required	  moments	  for	  hand	  hygiene	  	  
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Data collection 

Direct	  unobtrusive	  observa7ons	  
•  At	  point	  of	  care	  
•  ±	  60	  Observa7ons	  per	  ward	  involving	  15	  nurses	  
•  Observa7ons	  introduced	  as	  research	  on	  medica7on	  and	  other	  
pa7ent	  safety	  errors	  

•  10,785	  opportuni7es	  for	  hand	  hygiene	  in	  2733	  nurses	  	  
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Score form 

33 

Statistical methods 

•  Inten7on-‐to-‐treat	  	  
• Mul7level	  logis7c	  analysis	  

•  Adjusted	  for	  clustering	  of	  data	  
• Random	  factors	  

•  Nurse	  and	  nursing	  ward	  
• Fixed	  factors	  	  

•  Strategy,	  7ming	  of	  measurement,	  ward’s	  HH	  compliance	  at	  
baseline	  
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Effects on HH compliance 

We	  found	  an	  Odds	  Ra7o	  of	  1.64	  (95%	  CI	  [1.33–2.02]	  
and	  	  p<0.001)	  in	  favour	  of	  the	  team-‐directed	  strategy	  	  
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Effects on secondary outcomes 
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Effects on secondary outcomes 
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Effects on secondary outcomes 
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Effects secondary outcomes 

We	  found	  an	  Odds	  Ra7o	  of	  2.56	  (95%	  CI	  [1.80–3.65],	  
p	  <	  0.01)	  in	  favour	  of	  the	  team	  and	  leaders-‐directed	  
strategy.	  
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Economic evaluation  

43 

Economic evaluation  

•  Limited	  resources	  force	  us	  to	  choose	  the	  most	  cost-‐
effec7ve	  strategy	  

• No	  well-‐designed	  economic	  evalua7ons	  of	  hand	  
hygiene	  improvement	  strategies	  available	  

• AIM	  –	  to	  determine	  whether	  the	  addi7onal	  increase	  
in	  hand	  hygiene	  compliance	  due	  to	  the	  team	  and	  
leaders-‐directed	  strategy	  jus7fies	  the	  addi7onal	  costs	  

44 

Cost-effectiveness  

Two	  incremental	  cost-‐effec7veness	  ra7os:	  

1. The	  incremental	  cost-‐effec7veness	  ra7o	  per	  extra	  percentage	  
of	  hand	  hygiene	  compliance	  gained	  	  

2. The	  incremental	  cost-‐effec7veness	  ra7o	  per	  addi7onal	  
percentage	  reduc7on	  in	  the	  HAI	  rate	  
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Scenarios  

• The	  evalua7on	  used	  a	  hospital	  perspec7ve	  
• Two	  scenarios	  of	  15	  and	  30%	  were	  used	  to	  es7mate	  
the	  associa7on	  between	  increased	  hand	  hygiene	  
compliance	  and	  the	  reduc7on	  in	  HAIs	  

46 

Costs calculated  

47 

Cost and effects  

Incremental	  cost-‐effec7veness	  ra7o	  of	  €	  622	  (95%	  CI	  €	  146	  –	  €	  1098)	  per	  extra	  
percentage	  of	  hand	  hygiene	  compliance	  gained	  due	  to	  the	  team	  and	  leaders-‐
directed	  strategy	  

48 
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Health care costs  

• The	  cost	  of	  a	  hospital	  infec7on	  consists	  mainly	  of	  
extended	  hospital	  stay,	  increased	  medical	  and	  nursing	  
care,	  opera7ons	  and	  consumables,	  microbiology	  tests	  
and	  inves7ga7ons,	  and	  an7bio7cs	  and	  other	  drugs	  	  

• The	  cost	  es7mate	  was	  set	  on	  5455	  euro	  per	  infec7on,	  
based	  on	  previous	  es7mates	  and	  indexed	  to	  the	  price	  
level	  of	  2009,	  using	  the	  Dutch	  consumer	  price	  index	  
figures	  for	  health	  care	  costs	  

49 

Results modeling  

30%	  scenario	  
•  incremental	  cost-‐effec7veness	  ra7o	  of	  €	  2074	  

(95%	  CI,	  €	  487	  -‐	  €	  3661)	  This	  means	  that	  a	  ward	  has	  to	  invest	  

€	  2074	  for	  an	  addi7onal	  percentage	  reduc7on	  in	  the	  HAI	  rate	  

15%	  scenario	  
•  incremental	  cost-‐effec7veness	  ra7o	  is	  €	  4125	  

(95%	  CI,	  €	  1016	  -‐	  €	  7234)	  This	  means	  that	  a	  ward	  has	  to	  invest	  

€	  4125	  for	  an	  addi7onal	  percentage	  reduc7on	  in	  the	  HAI	  rate	  

50 

Willingness to Pay  

51 

Conclusions 

•  The	  team	  and	  leaders-‐directed	  strategy	  resulted	  in	  9%	  more	  
hand	  hygiene	  compliance	  at	  a	  cost	  of	  €	  5497	  per	  ward	  	  

•  Savings	  in	  favour	  of	  the	  team	  and	  leaders-‐directed	  strategy:	  

•  30%	  scenario:	  €	  13,879	  (reduc7on	  HAI	  2.7%)	  
•  15%	  scenario:	  €	  6,939	  (reduc7on	  HAI	  1.35%)	  

•  Is	  it	  a	  good	  deal?	  

52 

Explaining the effects 

53 

Explaining the effects 

Integra7ng	  process	  and	  outcome	  evalua7ons	  	  

54 
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Research questions 

1. What	  impact	  might	  varia7on	  in	  adherence	  to	  the	  
improvement	  strategies	  as	  planned	  have	  on	  changes	  in	  
nurses’	  HH	  compliance?	  

2. What	  impact	  might	  specific	  contextual	  factors	  as	  hospital	  and	  
ward	  characteris7cs	  have	  on	  changes	  in	  nurses’	  HH	  
compliance?	  

3. What	  impact	  might	  differences	  in	  nurses’	  actual	  experiences	  
with	  strategy	  components	  have	  on	  changes	  in	  nurses’	  HH	  
compliance?	  
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Adherence to the strategies 

• Both	  improvement	  strategies	  were	  carried	  out	  with	  
good	  adherence	  to	  protocol	  

• The	  evalua7on	  of	  strategy	  adherence	  did	  not	  provide	  
any	  explanatory	  variables	  associated	  with	  changes	  in	  
nurses’	  HH	  compliance	  
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 Contextual factors 

• For	  both	  study	  groups,	  baseline	  HH	  scores	  were	  
nega7vely	  correlated	  with	  follow-‐up	  scores	  

(r	  =	  −0.693;	  p	  =	  0.000)	  
• We	  found	  a	  hospital	  effect	  on	  changes	  in	  HH	  
compliance	  in	  long	  term	  (p	  =	  0.036)	  
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Nurses’ experiences 1  

Posi7vely	  correlated	  with	  increased	  HH	  compliance	  
•  Feedback	  about	  team	  members	  HH	  performance	  

•  Social	  influence	  

•  Colleagues	  support	  each	  other	  in	  performing	  HH	  

•  Team	  members	  address	  each	  other	  in	  case	  of	  undesirable	  HH	  behaviour	  	  
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Nurses’ experiences 2  

Posi7vely	  correlated	  with	  increased	  HH	  compliance	  	  
•  Leadership	  

•  Ward	  manager	  designates	  HH	  as	  a	  priority	  	  

•  Ward	  manager	  addresses	  barriers	  to	  enable	  HH	  as	  recommended	  	  

•  Ward	  manager	  holds	  team	  members	  accountable	  for	  HH	  performance	  	  

•  Ward	  manager	  ac7vely	  supports	  team	  members	  
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Multidisciplinary settings 
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Problem 

Mul7-‐Resistant	  Medical	  Specialist	  (A.	  Voss,	  2012)	  
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MRMS 

• Resistant	  to	  good	  advice	  
• Allergic	  to	  (professional)	  guidelines	  
• Non-‐compliant	  with	  infec7on	  control	  measures	  
• Blind	  to	  HAIs	  (especially	  their	  own)	  
• Other	  priori7es	  

63 

A pilot study 

• Study	  seFng	  and	  popula7on	  
•  Department	  of	  Internal	  Medicine,	  45	  nurses	  and	  54	  physicians	  

•  Interven7on	  
•  Team	  and	  leaders-‐directed	  strategy	  

• Pre-‐post	  test	  design	  
• Outcome	  measures	  

•  HH	  compliance	  
•  HH	  knowledge	  
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Results 
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Conclusions 

• Overall	  as	  well	  as	  in	  the	  subgroups	  of	  nurses	  and	  
physicians,	  a	  considerable	  increase	  in	  the	  HH	  
knowledge	  and	  in	  HH	  compliance	  was	  achieved	  

•  In	  contrast	  to	  other	  studies,	  the	  overall	  compliance	  in	  
our	  study	  was	  significantly	  higher	  in	  physicians	  than	  
in	  nurses	  

• The	  team	  and	  leaders-‐directed	  strategy	  was	  well	  
received	  by	  physicians	  
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Future directions 

Pa7ent	  involvement?	   Rewards	  and	  punishment?	  	  
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Thank you for attending this lecture 

www.anitahuis.nl/disserta7on/anita.huis_disserta7on.pdf	  
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07 August  (FREE ... WHO Teleclass – North America) 
 DECONTAMINATION OF HIGH-TOUCH ENVIRONMENTAL SURFACES IN 
 HEALTHCARE: A CRITICAL LOOK AT CURRENT PRACTICES AND NEWER  
 APPROACHES 
 Speaker: Prof. Syed A. Sattar, Centre for Research on Environmental Microbiology,  
 University of Ottawa 

22 August THE INFECTIOUS DISEASE FOLLOUT FOLLOWING NATURAL 
 DISASTERS – THE HURRICANE SANDY STORY 
 Speaker: Dr. Michael Tapper, Lenox Hill Hospital, New York 

29 August  (FREE South Pacific Teleclass – Broadcast live from the IPCNC conference in New Zealand) 
 FROM LITTLE THINGS BIG THINGS GROW: THE IMPORTANCE OF  
 LEADERSHIP SKILLS IN INFECTION PREVENTION 
 Speaker: Prof. Cathryn Murphy, Infection Control Plus, Australia  


