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• Organized IPC began in response to epidemics of 
Staphylococcal infections  in hospitals in 1950s 

• Wider problems of HCAI not recognised
• 1st ICU opened in Copenhagen in 1953

• Risks associated with medical interventions & 
Immunosuppression

• Even by 1980s many UK hospitals had no ICP 
and most had small numbers

In the beginning there was no infection control…..

2

First	full-time	infection	control	sister appointed	at	
Torbay hospital	by	Brendan	Moore	(CIO),	1959
• Collection	&	preparation	of	records
• Prompt	recognition	&	disposal	of	infected	patients
• Liaison	between	matron	&	ward	sisters
• Check	performance	of	ward	techniques
• Monitor	Staphylococcal	carriage	rate	in	operating	

theatre	staff;	keep	records	of	infected	staff
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BSc Microbiology & Nursing (1977 to 1982)
Royal	Liverpool	Hospital

Trajectory to becoming an HCAI surveillance nerd?

Charing	Cross	Hospital
Senior	nurse	infection	control

Indwelling	catheterization	and	
related	nursing	practice
Rosemary	Crow,	Anne	Mulhall,	
Robert	Chapman.	J.	Adv Nurs 1988

Research	assistant

• Focused on control measures
– 1st epidemic MRSA strains
– HIV & hepatitis B

• Focus on polices for infection control 
Surveillance only of alert organisms
– No computers!

IPC in UK during the 1980s
Early	HCAI	surveillance:
Ø The	Infection	control	

Alert	organism	Board!
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Trends in practice of surveillance in US 
hospitals – 1965 to 1983 (Haley 1985)

1970s	– ‘Band	wagon’	phase
1980s	– concerns	about	costs	vs benefits

What is surveillance?

1
• Ongoing,	systematic	collection,	analysis,	and	
interpretation	of	health	data

2
• Closely	integrated	with	the	timely	
dissemination to	those	who	need	to	know

3
• Application	of	the	data	to	preventing	and	
controlling disease

Thacker	SB,	Berkelman RL.	Epidemiol Rev	1998
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Robert Haley, Epidemiologist
Southwestern Medical Center, Dallas, USA 

• Survey	of	6500	hospitals	to	establish	surveillance
and	control indices

• Random	stratified	sample	of	338	hospitals

• Estimated	HAI	rate	in	1970	and	1976	from	case	
note	review	of	500	patients	(random	selection)

• Adjusted	for	case	mix	and	changes	in	hospital	
characteristics	

Study of the Efficacy of Nosocomial Infection 
Control (SENIC project)

Main findings from SENIC
• Overall	HCAI	reduced	by	6%
• Best	infection	control	programmes	

– reduced	rate	by	32%
• No	infection	control	programme	

– rate	increased	by	18%

Haley	et	al	1985,	Am	J	
Epidemiol 121:	182
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Surveillance	and	control	activities	associated	
with	reduction	in	rates	by	type	of	HCAI

Type	of	HCAI Effective	programme %	reduction	in	rate

SSI
Intensive	control	
Surveillance	&	reporting	rates
Hospital	epidemiologist

Low	risk	:	41%
High	risk:	35%

UTI
High	intensity	surveillance
High	intensity	control
ICN/250	beds

Low	risk:	44%
High	risk:	31%

Pneumonia
(post-op)

High	intensity	surveillance
Regardless	of	control
ICN/250beds

27%

Bacteraemia
High	intensity	control
Moderate	surveillance
ICN/250	beds

35%

Conclusions
• Different	strategies	required	to	tackle	different	HCAI	but	surveillance	an	
essential	component	for	all	HCAI

• Without	an	organized	surveillance	programme the	most	active	infection	
control	efforts	probably	have	little	impact	on	the	infection	rate:

‘infection	control	problems	and	the	need	for	prevention	efforts	were	not	apparent	
to	physicians,	nurses	or	administrators	until	they	were	given	quantitative	measures	
of	the	problem	derived	from	surveillance	data’

• This	is	an	important	factor	in	1	ICNs	per	250	beds	being	associated	with	
the	most	effective	programmes!

Haley	et	al	1985	
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• ICN	employed	to	find	HAI
• Analysed	rates	of	infection
• Used	basic	epidemiological	techniques
• Used	the	data	in	decision	making

Haley	et	al	1985,	Am	J	Epidemiol 121:	182

Effective surveillance programmes……

HCAI surveillance 30 years on…..?
What surveillance is…

• Determined by national 
requirement

• Not linked to specific objective
• Time consuming 
• Not related to local priorities

What surveillance should be…
§ Define objectives to be achieved

Ø E.g. Reduce SSI after bowel surgery by 30%

§ Design programme of activity 
directed at objective

§ Measure results
§ Provide feedback on performance

Process 
objective

Outcome 
objective
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Outcome vs process objectives
Process objectives
Compliance with standards:
• Hand hygiene
• Urine catheter care
• IV device insertion
• Reporting BSI data to 

national Centre
• Safety Thermometer data

Outcome objectives
Reduce number of patients affected by 
(Explicit target for reduction):
• Surgical site infection
• Urinary tract infection
• Pneumonia
• Bloodstream infection

Specific	prevention	strategies	informed	by	
epidemiology

Department of Health ‘Delivery programme’ to reduce 
MRSA & trend in rate of MRSA bacteraemia

MRSA 50% 
reduction target

CleanYourHands
Campaign

Saving Lives infection 
prevention tools

Enhanced 
MRSA BSI 
reporting HCAI Code of Practice

‘Improvement Teams’

CQC 
inspections

MRSA screening
compulsory

MRSA 
bacteraemia 
per occupied 
bed days
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MRSA prevention strategies targeted at 
epidemiology
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Wilson	et	al	(2011)	
Trends	in	Sources	of	
MRSA	bacteraemia
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Harm	
Free	
Care

Pressure	
Ulcers

Catheters

VTE

Falls

%	patients	with	
urine	catheter	(&	
those	on	UTI	
treatment)

Monthly	
‘prevalence	
survey’

Prevalence	in	acute	care	(19%)

Prevalence	in	community	(8%)

NHS Safety Thermometer: CAUTI data

• What	HCAI	do	your	patients	acquire?
• Is	activity	prioritized	to	maximize	

impact	on	prevention	of	HCAI?
– Pneumonia?
– UTI?
– SSI?

• Specific	outcome	objectives	defined?
• Surveillance	objectives	defined	

annually?
– Process	or	outcome?	

What does your IPC programme look like?

Proportion	of	HCAI	by	type:	
ECDC	PPS	(2012)
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1. Define	specific	outcome	objectives
2. Assign	priorities	

• burden;	cost	of	health	services;	impact

3. Allocate	time	and	resources
4. Design	surveillance	and	control	strategies

• Aim	at	factors	which	contribute	to	the	infections
• May	include	process	objectives	(but	designed	to	achieve	outcome)

5. Evaluate	and	revise

How	to	use	surveillance	effectively

Using BSI surveillance to drive improvement

2
0

Hallam et	al	JIP	2018• CVAD	steering	group	– clinical	staff	from	ICU,	NICU,	OPAT
• Case	definition	agree
• Data	captured	– denominator/numerator
• Root	cause	analysis	of	all	cases	– led	by	clinical	teams
• Rate	ê from	5/1000	CD	(2011)	to	0.23/1000	CD	(2017)



Surveillance	by	Objectives?	Using	Measurement	in	the	Prevention	of	HCAI
Prof.	Jennie	Wilson,	Richard	Wells	Research	Centre,	University	of	West	London
Broadcast	live	from	the	2019	conference	of	the	Infection	Prevention	Society

A	Webber	Training	Teleclass
www.webbertraining.com

11

Four bundle elements (all had to be delivered to meet standard):
1. Sedation reviewed daily, stopped if appropriate
2. Patients assessed daily for weaning, identify plan
3. Avoid the supine position, aim for head at least 30°
4. Chlorhexidine antisepsis for daily mouth care.

Ø Bundle criteria recorded on patient daily goals sheet
Ø Compliance measured by reviewing 1 day/week (selected at random)
Ø Monthly bundle compliance displayed on run chart in ICU
Ø Weekly ‘huddle’ at run chart to review progress
Ø VAP identified by active surveillance (linked to outcome)

VAP prevention bundle
Scottish Intensive Care Society Audit Group. 

2
1

Surveillance & feedback used to drive 
improvement
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• Target: Reduce Gram negative BSI by 50% by 2021 
• E.coli accounts for 75% 
• Rates very high (MRSA only 9/100,000 at peak)

• Large routine dataset
• Reliability of source data?

• Descriptive reporting of surveillance data 
• Describe trends (but not seasonal variation)
• Age/gender
• Regional differences 

Ø needs age/deprivation standardization?

2
3

Clinical Information Reporting: E. coli  bacteraemia

                   NATIONAL ENHANCED MANDATORY SURVEILLANCE OF E. COLI BACTERAEMIA

IN STRICT CONFIDENCE Please tick boxes or write in the white space(s) provided (see notes overleaf) 

PATIENT DETAILS

Patient's initials: Patient's Surname:

NHS number: Hospital number:

Date of Birth: dd mm yyyy Sex: Male: Female:

Date Specimen Taken: dd mm yyyy Lab number:

INFECTION EPISODE DETAILS

Episode category:

(please tick one option)

Likely: Possible: Not Likely: Not Known:
If "likely" or "possible" (please tick one option) :

Outpatient care:

PRE-DISPOSING FACTORS

No clinical signs of bacteraemia:

Yes: as below None:

Urinary catheterisation: Yes (≥28 days): Yes (<28 days): No:

Yes: No:

Yes: No:

Yes: No:

Yes: No:

Yes: No:

Yes: Acute RF: Yes: Established RF: No: Unknown:

ADMISSION DETAILS

If patient admitted complete this section

Yes: No: Unknown: Date of Admission: dd mm yyyy

Admission method:
(please tick one option)

Provenance of patient: Home: Private Hospital: Mental Health Hospital:

(please tick one option) Hospital: Temporary Accomodation: Not Known:

Nursing/Residential home: Penal Establishment: Other:

PCT Hospital: Non-UK resident:

If hospital; Hospital name:

Additional Comments:

Is this episode likely to be an HCAI

Repeat/Relapse:

Unknown:

Previous acute admission: Other:

Bone and Joint:

Gastrointestinal: Central Nervous System:

Other invasive/indwelling device:

Surgical or other invasive procedure:

Neutropaenia:

If Other:

Urinary tract: Indwelling intravascular device:

Genital tract:

Hepatobiliary:

Skin/soft tissue: Unknown:

Respiratory tract:Most Likely Primary Focus:

(please tick one option)

Factors directly predisposing to this episode:

Day patient:

Regular Attender:

Other:

Patient Category:

(please tick all that apply)

In-patient:

Outpatient:

Emergency Assessment:

(please tick one option)

Main Specialty:

Not applicable:
Unknown:

Waiting list:

Planned (deferred):

A & E only:

If non UK country:

If Other:

Other:

Is patient on dialysis:

Other:

If Other; Location:

Wound/ulcer:

Vascular access device:

Unknown:

Current admission:

Residential care-home (inc. nursing):

New Infection:

Continuing Infection:

Acquired overseas: Community based care (non-residential):

Admitted this episode:

Treatment Specialty:

Augmented care:

Emergency:
Other (inc. maty):

If Other:

Version 1 (01/06/2011)

Reducing E. coli bloodstream infections
What surveillance data tells us?

• 70% community onset
• 70% in >65 years
• 70% UTI source (if unknowns excluded)

• 15% hepatobiliary; 7%GI

• 20% with urinary catheter in last 7 days
• 30% for retention

• 60% treated for UTI in last month
• aOR 5.4 for BSI
• Previous UTI aOR 10.7

• Inadequate UTI treatment?
• Coamoxiclav resistance 43%
• Trimethoprim resistance 40%

What do we know about the epidemiology 
of E. coli blood stream infections?
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No of episodes of 
infection by organism 

No of episodes of 
infection - all 
organisms

Trends in England of microorganisms causing bacteraemia

Seasonal variation in incidence of E. coli BSI

Other evidence of seasonal trends

“an	increase	in	mean	weekly	air	temperature	of	5OC	was	associated	with	a	
5%	increase	in	EC-B	incidence	(IRR=1.05;	95%CI	1.01-1.09,	p	=	0.03)”

Methods
§ Data	extracted	from	

surveillance	database	
1999	-2011

• Severity	&	outcome	
§ Temperature	&	

rainfall	data	from	UK	
Met	Office
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• 26% fewer people get help because of cuts in LA budgets (2000-16)
• Social care providers under huge pressure – reduced fees from LAs, 

staff shortages, National Living Wage
• Access to social care increasingly depends on what the person can 

afford rather than their need. 
• Threadbare LA service only provided for those with greatest need
• LAs in poorer regions have to make a smaller budget spread further 

as fewer eligible to/able to self pay
• Pressure on LAs to keep elderly out of residential care

– more expensive

Supporting hydration in frail elderly 
Impact of changes in social care provision?

• All three highest rates in north England (also high in Wales)
• These rates are >30% higher than in London/South
• Population of > 75 years increased by 8% (2012 -18)
• E.coli BSI cases increased by 27% (2012-18) 

What might explain regional variations?
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Region E.coli
BSI
cases*

%	
population	
aged	75-84

Older	people	
supported	by	
social	care	

throughout	year*

Over	65yrs	
receiving	
attendance	

allowance or	DLA	
per	1000

England 74 5.7 9,781 230
North-west 89 5.8 12,297 293
North-east 97 6.2 11,358 287
East	of	England 70 6.1 8,738 201
South-east 72 5.9 8.506 180

Impact of social care support on E.coli
bloodstream infections?

*	Per	100,000	population Source:	Public	Health	Profiles	(Fingertips)	&	PHE	2018

• Don’t sweat the small stuff
• 80% of events due to 20% of causes

• Law of Diminishing Returns
– Point at which additional units of input (time, 

effort, money) will yield negligible outputs

The Pareto principle: the Law of the Vital Few
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1. Implement strategies to prevent UTI in >75 years
§ Hydration (public awareness)
§ Remove urinary catheters 

§ high proportion for undiagnosed ‘retention’

2. Improve (accurate) diagnosis of UTI in elderly
§ Avoid over treatment 

§ confusion in elderly often due to dehydration not infection!

§ Treat with antibiotic to which the bug is susceptible 

3. Social care support critical:
§ Access to fluid/drink - Meals-on-wheels; shopping
§ Carer time to support drinking
§ Plan to manage fear of incontinence

4. Strengthen community-based IPC services
§ Establish systems for sharing microbiology data with community services
§ Use data to identify and target prevention strategies

Using data to inform strategy
E. coli BSI prevention strategies: ‘The Vital Few’

Using	surveillance	effectively…
1. Surveillance	by	objectives

§ Target	at	specific	HCAI	problems	&	goals

2. Use	data	in	decision	making
§ Analyse	and	respond	to	triggers

3. Use	to	support	improvement
§ Data	alone	is	not	enough

4. Understand	the	epidemiology	– be	curious!
5. Target	prevention	measures	(and	resources)
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“measurement	alone	does	not	hold	the	key	to	
improvement.	Measuring	could	be	an	asset	in	

improvement	if,	and	only	if,	it	were	connected	to	
curiosity	- part	of	a	culture	primarily	of	learning	
and	enquiry	not	primarily	of	judgement	and	

contingency”

Don	Berwick	2001

www.ips.uk.net
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