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Can a robot decrease infections 
and hospitalizations for people 
with dementia?
Christine R. Kovach, PhD, RN, FAAN
Director of Research

UW-Milwaukee

www.nursing.uwm.edu

College of Nursing

Description of Session

• A bit of history on infections and research
• Interactive Component-Glow Gel
• How infections spread
• Pick The Mode of Transmission Game
• MRSA
• C. Diff
• Norovirus
• The Robot
• Our Research
• Interactive Component- Glo Gel and ATP testing
• Sum-Up

Sir McFarland Burnett 1962

• ‘By the end of the Second World War it was 
possible to say that almost all of the major 
practical problems of dealing with infectious 
disease had been solved.’

6000 years ago

• Egyptian mummies smallpox

• Paintings depict poliomyelitis

• Germ theory first proposed in 1500’s

• Epidemics of leprosy, syphilis, the plague, 
cholera, typhoid fever, yellow fever

• Microscope invented 1600’s first visualization 
of microorganisms
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1800’s               1900’s

• Vaccines beginning to 
be developed

• Pasteurization 
controlled disease

• Environmental 
awareness

• Sanitation
• Personal hygiene
• Nutrition
• Education

• Antibiotics

• Education

• Widespread 
vaccinations

Late 1900’s Reemergence & 1992 
report

• Human demographics and behavior

• Technology and Industry

• Economic development and Land use

• International travel and commerce

• Microbial adaptation and change

• Breakdown of public health measures

We need to be paranoid

• Consider immunocompromised, especially as 
dementia progresses

• Exposed to more infections (suck MRSA 
out of air)

• 1/3 elderly won’t have fever

UTI different in elderly

• ↑ urinary stasis and 
residual volumes

• ↓ flow rates

• ↓ volume voided 

• Urinary outlet 
obstruction (BPH, 
cystocele, tumor etc.)

• Fever (17%)

• Foul smell not reliable

• Classic SX not reliable 
(26%)

• > 25% will have 
delirium

• > 25% tachypnea

• E. coli usually

Pneumonia

• 6th cause death in older 
adults

• ↓ cough reflex

• Impaired mucociliary
clearance

• ↓ func on of alveolar 
macrophages and 
neutrophils

• Poor dental care 
(aspiration)

• Cough (63-84%)
• Dyspnea (58-74%)
• Fever by HX (3-60%)
• Fever at ER (12-32%)
• Pleuritic chest pain (8-

32%)
• Sputum (30-65%)
• > 50% will have delirium
• Tachypnea 1st VS to 
change 2X more likely

Sepsis

• >60% older adults

• ↑ mortality and 
morbidity (cognitive 
decline following 
recovery)

• Sources
• Respiratory

• GU

• GI

• Present with delirium 
and tachypnea
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MRSA Rosie Bartel’s Story

• https://xenex.com/rosie-bartel-mrsa-survivor

• https://www.youtube.com/watch?v=gU7hrtxBW
mA

Why Catch More Bugs in 
Winter?

Norovirus (winter vomiting 
bug)

• https://www.youtube.c
om/watch?v=cPaCG9
8_8Lk
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Norovirus-

• https://www.youtube.com/watch?v=cPaCG98_
8Lk

Risk factors for C diff

• These antibiotics

• Clindamycin 
(Cleocin),

• fluoroquinolones 
(Levaquin, Cipro),

• Penicillins

• Cephalosporins.

• hospitalization,

• age > 65

• chronic or severe 
illness

• Suppression of 
gastric acid.

Clostridium difficile-Spore-
producing bacteria

4 Modes of Transmission

1. Contact
• Direct-infected person to another by touch
• Indirect-infected person→ object → person

2. Droplet-coughing, sneezing, talking →
propelled through the air → another person’s 
conjunctivae, nasal mucosa, mouth
• Travel only up to 6 feet but linger a long time
• Influenza, colds, respiratory syncytial virus (RSV) 

and some pneumonias

4 Modes of Transmission

3. Airborne
• Airborne droplet nuclei
• Dust particles containing infectious agents
• can be dispersed widely by air currents
• M. tuberculosis, rubeola, varicella and hantaviruses

4. Common vehicle
• Transmitted by contaminated items such as food, water, medications, 

medical devices and equipment
• Clean equipment between uses with different people
• Handle, store and prepare food properly
• Carefully store and draw up doses of medication from multidose

vials. 
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The Pick The Mode of Transmission 
Game

Table of Survival Times on Hard 
Inanimate Objects  BMC Infectious Diseases 2006: 6: 130

Organism Survival Time

Adenovirus Up to 3 months

Clostridium difficile Up to 5 months

Coronovirus 3 hours

E. Coli Up to 16 months

Influenza 1‐2 days

MRSA Up to 7 months

M. Tuberculosis Up to 4 months

Norovirus Up to 7 days

RSV Up to 6 hours

Evaluation of an Ultraviolet Room 
Disinfection Protocol to Decrease 
Nursing Home Microbial Burden, 

Infection and Hospitalization Rates

Christine R. Kovach PhD, RN, FAAN, FGSA, 
Jewish Home & Care Center Research Professor in Aging, 
University of Wisconsin-Milwaukee

Yavuz Taneli, B. Arch., M. Arch., PhD Uludag
University, Bursa, Turkey
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Disclosure

The presenters have no relevant commercial 
relationships to disclose.

The Problem

• NH residents at  risk of infection 
(Zorman et al., 2013)

• MRSA, norovirus, and C. diff 
→mortality, morbidity and costs 
(Bouza et al., 2001)

• If admitted to room vacated by 
infected person, relative risk of 
acquiring that infection  (Stibich et al., 
2011)

• Current standard disinfection is 
ineffective (Jinadtha, et al., 2014)

• Plate counts positive in 78% of 
samples

• MRSA on 16% surfaces

• norovirus on 6%

• vancomycin resistant 
enterococcus on 23%

• Chemical disinfectants not highly 
effective for viruses and spore 
producing bacteria (Clostridium)

• Thoroughness of cleaning varies 

The Solution

• UV-C Disinfection
• Mercury bulbs toxic, low intensity UV light, & 

narrow spectrum limits usefulness
• Pulsed-xenon UV-C Disinfection is high 

intensity and broad spectrum (http://www.xenex.com/how-
uv-disinfection-works)

Brief Xenex video

• https://www.xenex.com/video-demos
GAP IN KNOWLEDGE

• Does decontamination of high-
touch environmental surfaces in 
nursing homes impact infection 
rates or resident outcomes?

• Units of analysis:
• Environmental surfaces
• Facility-wide rates of 

infection and hospitalization

Purpose

• To examine if ultraviolet 
disinfection of environmental 
surfaces is associated with:

• 1) changes in microbial counts 
and ATP Hygiene measures on 
high-touch surfaces;

• 2) changes in facility-wide 
resident nosocomial infection 
rates, and infection-related 
hospitalization.
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Methods

• Setting: 160 bed long-term care facility

• Design: pretest-posttest design with repeated measures. 
Thirty-six months of pretest data; 12 months of posttest data

Measures:

 ATP hygiene measures using luminometer
• Relative Light Units (RLU), indicate the amount of adenosine 

triphosphate (ATP) in the sample 
Culture of high touch environmental surfaces
 Facility records of infections and hospitalizations for infection

• Nosocomial infections were defined by the onset of symptoms 
48 hours or more after admission to the nursing home

• Hospital-acquired (HAI) if symptoms started less than 48 hours 
after transfer from the hospital to the nursing home

Procedures after Discharge or Illness

•

1. Baseline ATP measures of 5 
high-touch surfaces: bed rail, 
call light button, bedside table 
surface, bathroom toilet seat, 
and right bathroom faucet 
handle

2. Housekeeping staff clean

3. Surfaces prepared for 
ultraviolet light

4. 3 locations ultraviolet light 5 
minutes each

5. Post ATP measures

• LOCATIONS FOR 
XENEX ROBOT

SWAB SAMPLES FOR 
CULTURE

• Collected at 3 time points: 

• baseline

• post cleaning

• post ultraviolet disinfection. 

• 3 high-touch surfaces: 

• the enabler bar

• overbed table

• right bathroom faucet handle

Data Analysis

Nosocomial infection (NSI) analyzed relative to hospital-
acquired infection (HAI) rates

IV’s  time: 2012, 2013, 2014, 2015

DVs: 
Urinary tract, respiratory tract, skin, and enteric NSI relative to HAI 

rates
Hospitalization for infection rates

 247 discharges over the year
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Differences in RLUs of ATP:
Baseline and After Cleaning and Ultraviolet  
disinfection

Surface Baseline
Median
(range)

Post
Median
(range)

p

Enabler bar 371

(0-6171)

15

(0-2300)

< .001

Call light 231

(2-6054)

2

(0-1722)

< .001

Overbed table 169

(0-7396)

13

(0-1475)

< .001

Toilet Seat 128

(0-7289)

12

(0-2832)

< .001

Faucet handle 155

(1-7655)

8

(0-1411)

< .001

Culture Results (n = 30 
rooms)
• 21 (70%) gram + cocci or rod 

on one surface for ≥ 1 time 
• 21 (70%) positive for gram + 

cocci 
• & (23%) gram + rod

• Baseline positive
• Enabler bar 76%
• Overbed table 67%
• Faucet Handle 20%

• Difference between baseline, 
post cleaning, and post 
ultraviolet light disinfection

• enabler bar (p < .001) 

• overbed table (p < .001)

• faucet handle (p = .069)

Descriptive Comparisons of Positive 
Cultures (n = 90 surfaces)

• Baseline 33% (n = 30)

• After cleaning 7.1% (n = 6)

• After ultraviolet disinfection  4.4% 
(n = 4)

Changes
in 
Infection 
Rates
(Lee et al.,2013)

• Pattern 

• of 

• Change

• Expressed 

• as a Ratio 

• of HAI to 
NSI

Hospitalization for Infection 

Type Pre
2012

f

Pre
2013

f

Pre
2014

f

Post
2015

f
Pneumonia/

Respiratory

19 14 12 5

Urinary Tract 14 3 4 2
Skin/Wound 4 3 5 0
Digestive 1 2 1 2
Sepsis 4 1 5 5
Other 1 4 5 1
TOTAL 43 27 27 15

Discussion

High percentage of high-touch environmental surfaces testing 
positive for gram positive bacteria

Majority of high-touch environmental surfaces were effectively 
disinfected with standard cleaning practices

Ultraviolet light was able to reach and treat many hard and soft 
surfaces that are not routinely cleaned

Usefulness of luminometer readings 
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Limitations 

One nursing home

Lack of a control group

Lack of control over some potentially relevant variables
 Yearly fluctuations in regional infection rates
 New federal guidelines for antibiotic stewardship may have impacted 

recent antibiotic use
 Antibiotic use not controlled
 Decision to transfer a resident with an infection to the hospital 

impacted by multiple factors
o RN turnover, family preference environmental quality, prioritizing staff satisfaction, 

resident privacy, and facility visitation

Future Research

Randomized controlled study

Cost effectiveness

Multiple components to curbing infection rates

One staff person can confound results

Thank You


