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OBJECTIVES 

• What, why and how of conducting surveillance 

• Essentials of surveillance and considerations 
• Examples/case studies 

• Discuss PRECEDE Model and CAUTI National 

Collaborative 

• CDC NHSN System 

 

 



WHAT IS SURVEILLANCE?  

Ongoing, systematic collection, analyses and 

interpretation of health data essential to the 

planning, implementation, and evaluation of 

public health practice  

 

    &  

 

Closely integrated with timely dissemination of 

these data to those who need to know  

Horan and Gaynes in Mayhall et all, 4th ed. 



WHY IS SURVEILLANCE IMPORTANT? 

• To define trends, e.g. in my facility: 

• What are the 3 most common infections? 

• Are CAUTIs increasing in my facility? 

• Does Unit A have more skin infections than 

unit B? 

• To help identify new types of infections or 

outbreaks 

• To assess the impact of new prevention 

strategies 



ESSENTIALS OF SURVEILLANCE 

1. Assess the population 

2. Select the outcome or process for surveillance 

3. Use appropriate surveillance definitions 

4. Collect data (keep it simple, if you can) 

5. Calculate and analyze surveillance rates 

6. Apply appropriate risk stratification methods 

7. Report and use surveillance information 

 

 

Lee TB, et al. AJIC 2007; 35: 427-40 

 

 



1. ASSESSING THE POPULATION 

• Nursing homes are 

evolving 

• Risk of infection 

differs in different 

populations 

• Performing a “risk 

assessment” of the 

residents in a facility 

may help determine 

which infections are 

most important to 

track 

Pearl Liu/The Straits Times 2013 

Flanagan E, et al. Infect Dis Clin North Am 2011  

Smith PW, et al. Infect Control Hosp Epidemiol 2008 



PREVALENCE OF INFECTIONS IN NHS IN US  

• 1.8-13.5 per 1,000 patient-care days 

• Wide range reflects diversity of population 

– Devices vs. no devices? 

– Short-stay vs. long-stay? 

– Functionally disabled vs. functionally 

independent? 

 

 

 



INDWELLING DEVICES:  

ADDED RISK OF INFECTION 
 

 

 

 

 

 

 

  No. of  

residents 

with 

infection 

Follow-up time 

(resident-days) 

Rate (per 1000 

resident-days) 

No Device (n=88) 50 19320 2.6 

Feeding tube (n=30) 17 3000 5.7 

Urinary catheter 

(n=48) 

34 3840 8.9 

Feeding tube and 

urinary catheter 

(n=12) 

10 1050 9.5 

Wang et al. Eur J Clin Microbiol Infect Dis 2012; 31:1797-804. 



INDWELLING DEVICES:  

ADDED RISK OF MDROS  

Number of Organisms Isolated  

(per 1000 days of f/u) 

Total MDROs MRSA VRE R-GNB 

No Device 29 7.4 1.2 20 

Feeding Tube 63 25 4.3 33.7 

Urinary Catheter 68 19.8 3.6 44.8 

Feeding Tube & 

Urinary Catheter 

91 28.5 14.3 48.6 

Wang et al. Eur J Clin Microbiol Infect Dis 2012; 31:1797-804. 



INFECTION RATES IN NH: 

SHORT-STAY VS. LONG-TERM RESIDENTS 

Mody, L. Pathways Study, 2015-current 
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2. SELECTING THE PROCESS OR OUTCOME 

Outcomes: events we want to prevent 

• New MRSA infections  

• UTIs 

• C. difficile infections 

• Tracking events that occur in your facility 

Lee TB, et al. AJIC 2007; 35: 427-40 



SELECTING THE PROCESS OR OUTCOME 

Process measures: ways we can prevent events from 

happening 

• Hand hygiene  

Compliance monitoring 

 Evaluate hand hygiene technique 

• Wearing gowns/gloves  

Compliance monitoring 

Donning/doffing technique evaluation 

• Tracking the way catheters are used 

Catheter utilization ratio 

Documentation of indication for use 

Mody L, et al. JAMA Intern Med 2015;175(5):714-723. 

Lee TB, et al. AJIC 2007; 35: 427-40 



FACILITY-WIDE SURVEILLANCE:  

ALL INFECTIONS 

PROS CONS 

• Tells the complete 

picture of all events 

• Very time consuming 

• Easier to do in a small 

facility, or one which 

provides care to a 

specialized population 

• May limit your ability 

to “drill-down” to 

specific risks 

• May limit time to 

identify opportunities 

for prevention 



TARGETED SURVEILLANCE:  

SOME INFECTIONS 

PROS CONS 

• Focuses your time and 

resources on only a 

few key problem areas 

• Limits your knowledge 

of the scope of 

infections in your 

facility 

• Increases time to 

explore causes and 

implement prevention 

activities 

• Will need to be 

reviewed at least 

every year and 

updated 

• Makes surveillance 

more time efficient 

• If focus is too narrow, 

you may miss 

important events 



3. USING SURVEILLANCE DEFINITIONS 

• All data elements must be well defined and 

applied in a consistent way 

• Using standard criteria will ensure accuracy, 

reproducibility, and the ability to compare data 

over time  

 

 

Smith PW, et al. Infect Control Hosp Epidemiol 2008;29:785-814. 

Lee TB, et al. AJIC 2007; 35: 427-40 



• Updated co-led by CDC and SHEA Long-term care 

interest group, endorsed by APIC, AMDA, others 

• Revisions based on a structured review of evidence and 

consensus opinion of experts in the field 

• Significant changes to criteria for UTI and Respiratory 

tract infection 

• Added new definitions for norovirus gastroenteritis and 

C. difficile infection 
Stone et al. ICHE 2012;33(10):965-977 

UPDATED SURVEILLANCE DEFINITIONS FOR LTC 



SURVEILLANCE DEFINITION FOR  

URINARY TRACT INFECTION (UTI) 

For Residents Without an Indwelling Catheter 

Both criteria 1 and 2 must be present: 

1. Sign or symptom (at least one): 

a. Acute dysuria or pain, swelling or tenderness of the testes, epididymis, 

or prostate  

b. Fever, or leukocytosis and 1 of the following: 

i.  Acute costovertebral angle pain or tenderness 

ii. Suprapubic pain  

iii. Gross hematuria 

iv. New or marked increase in incontinence, urgency, or frequency 

c. No fever or leukocytosis, and 2 or more of criteria bii-iv 

2. Positive urine culture (need one): 

a. At least 105 cfu/ml of no more than 2 organisms in a voided sample 

b. At least 102 cfu/ml of any organisms from in-and-out catheter sample 

Stone et al. ICHE 2012;33(10):965-977 



SURVEILLANCE DEFINITION FOR  

CATHETER-ASSOCIATED URINARY TRACT 

INFECTION (CAUTI) 

For Residents With an Indwelling Catheter 

Both criteria 1 and 2 must be present: 

1. Sign or symptom (at least one): 

a. Fever, rigors, or new-onset hypotension 

b. Either acute change in mental status or acute functional decline 

c. New-onset suprapubic pain or costovertebral angle pain or 

tenderness 

d. Purulent discharge from around the catheter, or acute pain, 

swelling or tenderness of the testes, epididymis or prostate 

2. Urinary catheter specimen with at least 105 cfu/ml of any organism 

Stone et al. ICHE 2012;33(10):965-977 



SURVEILLANCE DEFINITION FOR PNEUMONIA 

Pneumonia 

All 3 criteria must be present: 

1. Interpretation of chest radiograph as demonstrating 

pneumonia or new infiltrate 

2. One or more symptom/sign: 

a. New or increased cough 

b. New or increased sputum production 

c. O2 sat <94% RA or a reduction in O2 sat of 3% from baseline 

d. New or changed lung examination abnormalities 

e. Pleuritic chest pain 

f. Respiratory rate >25 breaths/min 

3. One or more constitutional criteria 

Stone et al. ICHE 2012;33(10):965-977 



SURVEILLANCE DEFINITION FOR SKIN, SOFT 

TISSUE INFECTION 

Cellulitis, soft tissue, wound infection 

At least 1 criteria must be present: 

1. Pus present at a wound, skin, or soft tissue site. 

2. New or increasing presence of at least 4 of the following 

sign/symptom sub-criteria:  

a. Heat at the affected site 

b. Redness at the affected site 

c. Swelling at the affected site 

d. Tenderness or pain at the affected site 

e. Serous drainage at the affected site 

f. One or more constitutional criteria 

Stone et al. ICHE 2012;33(10):965-977 



SURVEILLANCE DEFINITION FOR CLOSTRIDIUM 

DIFFICILE INFECTION 

 
Clostridium difficile infection 

Both criteria 1 and 2 must be present: 

1. One GI criteria: 

a. Diarrhea: 3 or more liquid or watery stools within 24-hrs 

b. Presence of toxic megacolon 

2. One diagnostic criteria: 

a. Positive laboratory test result for C. difficile toxin A or B, toxin-

producing C. diff organism, or by a molecular test (e.g. PCR) 

b. Pseudomembranous colitis by endoscopy, surgery, or biopsy 

Stone et al. ICHE 2012;33(10):965-977 



OTHER GUIDELINES FOR DIAGNOSING AND 

MANAGING INFECTIONS IN LTC 

Infect Control Hosp Epidemiol 2001; 22:120-124 

Clin Infect Dis 2009; 48:149-171 



CLINICAL VS. MCGEER (1991) VS. MINIMUM 

CRITERIA 

 
  Number of Infections 

  Device 

(7890 f/u-days) 

Non-Device  

(19320 f/u-days) 

Total infections (Clinical) 87 110 

McGeer’s 1991 Definitions 8 15 

Minimum Criteria 12 10 

McGeer’s or Minimum 15 (17%) 18 (16%) 

a Includes skin and soft tissue infections, Clostridium difficile colitis, conjunctivitis, upper 

respiratory and lower respiratory tract infections.  

Wang et al. Eur J Clin Microbiol Infect Dis 2012; 31:1797-804. 



CHARACTERISTICS OF SUSPECTED UTIS IN NH 

RESIDENTS WITH ADVANCED DEMENTIA 
Characteristic All Episodes 

N=131 

Foley Catheter 

n=15 

No Catheter 

n=116 

Symptom or Signs 

Fever 27 (20.6) 5 (33.3) 22 (19.0) 

Dysuria 5 (3.8) 1 (6.7) 4 (3.4) 

Frequency 2 (1.5) 0 (0) 2 (1.7) 

Urgency 0 (0) 0 (0) 0 (0) 

Hematuria 9 (6.9) 3 (13.3) 6 (5.2) 

Costovertebral 

tenderness 

3 (2.3) 1 (6.7) 2 (1.7) 

Suprapubic pain 0 (0) 0 (0) 0 (0) 

Mental status 

change 

58 (44.3) 3 (13.3) 56 (48.3) 

Rigors 2 (1.5) 1 (6.7) 1 (0.9) 

Minimum S/S to 

support antibiotic 

21 (16.0) 6 (40.0) 15 (12.9) 

D’Agata et al. J Am Geriatr Soc 2013;61:62–66. 



D’Agata et al. J Am Geriatr Soc 2013;61:62–66. 

EPISODES OF SUSPECTED UTI IN NH 

RESIDENTS WITH ADVANCED DEMENTIA 

Suspected UTIs 
N=131 

Minimum Criteria NOT Present 
N=110/131 (84%) 

Minimum Criteria Present 
N=21/131 (16%) 

ABX NOT Given 
N=28/110 (26%) 

ABX Given 
N=82/110 (75%) 

ABX Given 
N=20/21 (95%) 

ABX NOT Given 
N=1/21 (5%) 

Positive UA/UC 
N=9 

Positive UA/UC 
N=56 

Positive UA/UC 
N=14 

Positive UA/UC 
N=1 

78% not meeting but 

with + cultures 
83% not meeting but 

with + cultures 



PRESCRIBING RATES AND MINIMUM 

CRITERIA ADHERENCE IN 12 NH 

Total prescribing 

rate/1000 resident-days 

% prescriptions adhering 

to minimum criteria 

Mean Range across 

NH 

Mean % Range across 

NH 

All indications 11.5 5.4-25.9 12.7 4.8-22.0 

UTI 4.8 1.2-10.9 10.2 0.0-38.9 

Respiratory 

infection 

4.5 1.8-10.9 1.9 0.0-6.9 

Skin & soft 

tissue 

infection 

2.2 0.7-4.1 42.7 33.3-100.0 

Olsho et al. JAMDA 2013;14:309.e1-e7 



• Share the evidence-based information 

• CDC: Get Smart About Antibiotics 

• CDC: Fact Sheet—Antibiotic Use in Nursing Homes 

• FDA: Know when Antibiotics Work 

• Use Infection Definitions Pocket Cards 

• NHSN/Revised McGeer’s Definitions  

• Loeb’s Minimum Criteria for Initiation of Antibiotics 

• Highlight why surveillance is important to reduce 

unnecessary antibiotics and antibiotic resistance 

• Discuss alternatives to antibiotics 

• Train staff on internal communication strategies 

Stone ND, et al. Infect Control Hosp Epidemiol 2012; 33:965-77. 

Loeb M, et al. Infect Control Hosp Epidemiol 2001; 22:120-24. 

ENGAGING PHYSICIANS & CLINICAL 
LEADERSHIP 



4. COLLECTING SURVEILLANCE DATA 

• Performed by  trained individuals who 

understand the definitions and process 

measures 

• Develop a data collection tool to fit a given 

objective (process vs. outcome) 

• Collaborate with IT and use IT resources to 

support surveillance activities when possible 

 

Smith PW, et al. Infect Control Hosp Epidemiol 2008;29:785-814. 

Lee TB, et al. AJIC 2007; 35: 427-40 



TIPS ON COLLECTING DATA 

• Maintain a line listing 

– Should be monitored, updated regularly to 

identify outbreaks, clusters, unusual 

patterns 

– Cues: antibiotic starts, resident symptoms 

• Clear descriptive documentation 

 Vague Clear 

Fever Specific temp reading e.g. 100.1 F 

Shortness of breath Respirator rate, oxygen saturation 

Cough Dry cough, cough with sputum 



TIPS ON COLLECTING DATA 

• If multiple symptoms present, document date of 

onset for each 

• Many definitions require documenting change from 

baseline: Establish a baseline! 

• Need to use multiple sources: EMR, paper charts, 

pharmacy records, 24 hr logs 

• Clearly document device use 

• Note different microbial parameters used for UTI, 

CAUTI based on method of collection 

 

 

 



http://www.cdc.gov/nhsn/forms/57.140_uti_ltcf_blank.pdf 



INFECTION DEFINITION POCKET CARDS 

Criteria for: 

UTIs 

Pneumonia 

 Skin & Soft Tissue 

Infection 

Distribution Strategy: 

Nurse 

Nurse Aide 

Physician 

Director of Nursing  

Administrator 

TIP Toolkit, page 137 

http://inventions.umich.edu/technologies/6949_

targeted-infection-prevention-tip-study-toolkit-

implementation-guide 



PROCESS SURVEILLANCE:  

HAND HYGIENE & PPE USE 

TIP Toolkit, page 154 

http://inventions.umich.edu/technologies/6949_

targeted-infection-prevention-tip-study-toolkit-

implementation-guide 



PROCESS SURVEILLANCE: 

INDWELLING URINARY CATHETER CARE 

AHRQ Safety Program for Long-term Care: HAIs/CAUTI 

Mody L, Saint S et al. Clin Infect Dis 2015;61:86-94 



5. ANALYZING SURVEILLANCE DATA  
 

• Surveillance data  should be presented in standard 

numerical measures of the outcomes or processes  

• Usually these are fractions (numerator/denominator) 

• Numerator=event 

• Denominator=measurement of the population in 

which the event may occur 

• A constant, “k”, is used to standardize the 

fractions 

Smith PW, et al. Infect Control Hosp Epidemiol 2008;29:785-814. 

Lee TB, et al. AJIC 2007;35:427-40 



SURVEILLANCE MATH 101 

• Most surveillance data are presented as 

percentages, rates, or ratios 

• When you have snapshots of information you use 

percentages/ratios (e.g. prevalence data) 

• When you want to describe events during a time 

period at risk, you use a rate (e.g. incidence 

data) 



SURVEILLANCE MATH 101 (CONT.) 

• Proportions are calculated by  

• # events (numerator)/ number of residents at 

risk or opportunities (denominator)  

• A percentage is the same calculation x 100 ( the 

standard constant, “k”)    

• Time at risk is  not captured in a percent or 

proportion  



SURVEILLANCE MATH 101 (CONT.) 

Calculating percentages 

• Example: Hand hygiene compliance 

• 40 instances of performing HH appropriately in 

50 total observations   

• 40/50 x 100 = 80% compliance  

• Example: Prevalence of urinary catheters among 

new admissions  

• 3 admits with a urinary catheter in 30 new 

admissions  

• 3/30 x 100 = 10% catheter prevalence among 

new admits 



SURVEILLANCE MATH 101 (CONT.) 

• Rates are calculated for a specific window of 

time 

• # events (numerator)/ number of resident days at 

risk  (denominator) 

• Using a standard constant allows us to compare 

rates even when the days at risk changes 

• For most infections, k = 1000, so the rate is 

expressed as events per 1,000 resident days 

• For C. difficile infection, k=10,000; CDI 

events/10,000 resident days 

 



CAUTI INCIDENCE RATE 

Example: In your facility, 3 CAUTIs were identified in 

March. From your data collection efforts, you have 

identified 3,441 resident days and 186 indwelling urinary 

catheter days. 

CAUTI incidence rate per 1,000 catheter-days 

urinary catheter days 
X 1,000 CAUTI rate  = 

# CAUTIs identified 

186 
    X 1,000 CAUTI rate  = 

3 

CAUTI rate  = 16.1/1,000 catheter days 



CAUTI POPULATION RATE 

Example: In your facility, 3 CAUTIs were identified in 

March. From your data collection efforts, you have 

identified 3,441 resident days and 186 indwelling urinary 

catheter days. 

CAUTI population incidence rate per 1,000 catheter-days 

urinary catheter days 
X 1,000 CAUTI pop. rate  = 

# CAUTIs identified 

3,441 
    X 1,000 CAUTI pop. rate  = 3 

CAUTI Population Rate  = 8.7/ 1,000 resident-days 



6. APPLYING RISK STRATIFICATION 

• Within a facility, residents with certain 

characteristics may impact their likelihood of 

developing an infection  

• e.g. post-acute care patient vs. long-stay 

resident 

• When you stratify, the resident population is 

divided into groups with similar risk factors, 

and you can calculate infection rates for each 

group separately 

Lee TB, et al. AJIC 2007; 35: 427-40 



INFECTION RATES IN NH: 

SHORT-STAY VS. LONG-TERM RESIDENTS 

Mody, L. Pathways Study, 2015-current 
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APPLYING RISK STRATIFICATION (CONT) 

• Risk of a UTI is different for residents with an 

indwelling urinary catheter vs. those without  

• Instead of reporting one total rate of UTIs  for 

the facility/unit you might report two rates: 

• UTI in residents with a urinary catheter  

• UTI in residents without a catheter  



INDWELLING DEVICES:  

ADDED RISK OF INFECTION 
 

 

 

 

 

 

 

  No. of  

residents 

with UTI 

Follow-up time 

(resident-days) 

Rate (per 1000 

resident-days) 

No Catheter (n=88) 54 19320 2.8 

Urinary catheter 

(n=48) 
35 3840 9.1 

Nicolle L, Antimicrobial resistance and Infection Control 2014 

Wang et al. Eur J Clin Microbiol Infect Dis 2012; 31:1797-804. 



7. REPORTING AND USING DATA 

Goal of HAI and process surveillance is to 

impact staff behavior to improve outcomes 

• Change won’t happen unless you share your data 

with staff/providers and leadership 

• Have a strategy for providing monthly or quarterly 

surveillance results for your facility staff/providers 

• Present it in a way that is easily understood  

• Highlight the processes of care that will improve 

outcomes 

• Sharing data in a timely manner will increase 

awareness and highlight teaching opportunities 

for staff/providers 
Lee TB, et al. AJIC 2007; 35: 427-40 



STRATEGIES FOR SHARING INFORMATION 

• Keeping infection surveillance data in an electronic 

spreadsheet enables you to create graphs 

• Can provide rates for specific infections or trends in 

process measure compliance  

• Can provide a mixture of unit-specific information or 

facility-wide data depending on the infection or process 
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PRECEDE MODEL TO CONDUCT 

SURVEILLANCE IN HIGH RISK GROUPS 

Predisposing Aspects: 

-Define epidemiology of infections 

and colonization with MDROs 

using active surveillance and 

standard definitions 

-Assess HCW knowledge, attitudes, 

opinions, and practices  

 

Enabling Factors: 

-Educational in-services on 

infection prevention 

-Leadership involvement in 

promoting infection prevention 

-Hand hygiene campaigns 

-Universal availability of hand 

hygiene products and sinks 

Reinforcing Factors: 

-Provide regular feedback to HCW 

and other providers on rates of 

all infections and colonization 

with MDROs 

Evaluate Outcomes: 

-Reassessment of knowledge and 

adherence 

-Reassessment of all infections and 

colonization with MDROs 

Mody L, et al. Clin Infect Dis 2011;52:654-661. 



AHRQ SAFETY PROGRAM FOR LONG-TERM 

CARE: HAIS/CAUTI 

 

Program Goals: 

• Reduce CAUTI  

• Enhance knowledge  

• Improve safety culture 

Mody L, Saint S et al. Clin Infect Dis 2015;61:86-94 



MERGING TECHNICAL AND SOCIO-

ADAPTIVE INTERVENTIONS 
Te

c
h
n
ic

a
l 
 

Catheter removal 

Aseptic Insertion, 
enhanced barrier 
precautions 

Use regular 
assessments, feedback 

Training for Catheter 
Care, maintenance 

Incontinence Care 
Planning and Hydration 
Practices 
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Team formation to plan 
and implement program 

Excellent 
communication skills 
learned 

Assess what’s working 
and plan to expand 

Meet monthly to learn 
together 

Sustain efforts and 
celebrate success 

Mody L, et al. Clin Infect Dis 2015;61:86-94 



PROJECT SPREAD 

 



OPERATIONALIZING OUR INTERVENTION 

• Educational events 

• 4 Onboarding Webinars  

• 4 Training Module Webinars 

• Monthly Content Webinars 

• 3 Learning Sessions (in-person or web-based) 

• Site visits 

 

• Monthly Coaching support: Project implementation 

experts and faculty on web conferences 

 

• Data: Secure, online data collection and reporting of 

clinical and cultural outcome measures, user’s manual 

 

• Data feedback 

Mody L, et al. Clin Infect Dis 2015;61:86-94 



OUTCOME MEASURES 

 
 Facility collects the following outcome measures 

 Daily # residents 

 Daily # residents with an indwelling catheter 

 # residents with a CAUTI (per NHSN definition) 

 Monthly # of urine cultures ordered 

 Enters the data [at a minimum] monthly 

 Skills questionnaire 

 Facility culture assessment 

 Results coming soon!: Project period, 2013-2016 

Mody L, et al. Clin Infect Dis 2015;61:86-94 



NATIONAL INFECTION 

REPORTING SYSTEM  

• CDC managed web-based data system designed 

for healthcare facility reporting of infections 

• Developed over long-history of surveillance 

activity with partner hospitals 

• Standardized infection definitions 

• Focused primarily on high-risk situations 

• Device exposure, MDROs 

• Recently, have been tailoring reporting tools for 

distinct healthcare providers (e.g. dialysis, long-

term care) 

 



IMPACT OF A NATIONAL SYSTEM 

• Standardizes and validates surveillance 

definitions  

• Allows for fair comparison of rates by facility 

characteristics and/or resident characteristics 

• Provides national rates for facilities to use as a 

benchmark for assessing their own rates and 

prevention efforts 

• Over time will demonstrate trends in 

improvements and/or areas of new need 



SUMMARY 

• Infection surveillance in NHs is critical to 

understanding the burden of infections, trends 

in rates over time, and the impact of 

prevention programs 

• Conducting surveillance in NH can be 

challenging 

• Use appropriate, standardized infection definitions 

• Proper training for IPs 

• Dedicated time for surveillance activities 

• NHSN provides a national collaborative for 

standardized definitions, benchmarking for 

infections 

 


