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APPENDIX E. EVIDENCE TABLE  
Author 
Year 
Country 

Setting 
Sample Size 

Study 
Design 

Use of 
Existing 
Theory/Logi
c Model 

Control/Pre-
Intervention 
Sitter 
Practice 

Alternative(s) 
to Sitters 

Implementation 
Details 

Outcomes Data 
Collection 
Intervals 

Adams, 
201317 USA 

Study Setting: 

• Med-Surg 
• ICU 
 

Setting Details: 

• 4 hospitals 
- 2 urban 

tertiary 
teaching 
hospitals 

- Geriatric 
center 

- Orthopedic 
and spine 
hospital 

 
Baseline Fall 
Rate:  
4.5 falls/1000 pt 
days (derived 
from Fig. 3 image; 
raw numbers not 
provided) 

Time 
Series 

Yes -- to 
reduce sitter 
usage 
without 
negatively 
impacting 
select quality 
indicators: 
falls, 
restraints, 
and 
pressures 
ulcers 

 

 

 

 

 

 

 

 

 

 

 

 

1:1 sitters • Formal 
criteria for 
sitters 

• Equipment 
like low beds 

• Education 
• Chair alarms 
• Increased 

rounding 
• Activity 

aprons 
• No skid 

socks 
• Color-coded 

blankets & 
chart stickers 
(identifying 
tools) 

• Benchmarking 
• Falls Champions 

on each unit  
• Daily huddles 

identify patients 
at increased risk 
of falls 

• More frequent 
rounding on pts 
designated as 
high risk for falls 

• Monthly feedback 
• Staff education 

on indication for 
sitter alternative 
equipment and 
how to obtain 
them 

• Letters sent to 
staff, physicians, 
patients and 
families regarding 
changes to sitter 
policy 

• Changing sitter 
request form from 
paper to 
electronic 

Falls: 

Falls/1,000 patient 
days: no change (Figure 
3) 

 

Falls with injury: 

Not reported. 

“Severity of injury rate 
from a fall decreased” 
(anecdotal comment in 
the text. No supporting 
data provided) 

 

Change in Sitter Use: 

“Over a 6-month period, 
sitter use dropped 
appreciably (see Figure 
1). This reduction has 
been maintained to 
date” 

 

Costs: 

$1.2 million annual 
savings 

 

FALLS: 

Pre-intervention 
Data for fall 
rates: 7 
quarters (Nov 
2007-May 
2009) 

 

1st Intervention: 
June 2009 

 

Final 
Intervention: 
Sept 2010 

 

Most recent 
Data reported 
July 2011 

 

COSTS: 

Baseline Pre-
intervention 
Data for costs: 
Fiscal Year 
2009 (Sept 
2009-Aug 2010) 
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Author 
Year 
Country 

Setting 
Sample Size 

Study 
Design 

Use of 
Existing 
Theory/Logi
c Model 

Control/Pre-
Intervention 
Sitter 
Practice 

Alternative(s) 
to Sitters 

Implementation 
Details 

Outcomes Data 
Collection 
Intervals 

$400,000 sitter agency 
savings 

($477, 561.86 
FY09à491,991.27 
FY10) 

 

Other Outcomes: 

 

Restraint use 
decreased from 12% à 
3% 

 

Post-
Intervention 

 

Fiscal Year 
2010 (Sept 
2010 – Aug 
2011 

 

Bock, 
201618USA 

Study Setting: 

· 48-bed adult 
medical 
specialties unit 

· 53-bed adult 
telemetry unit 

 

Setting Details: 

· 2 hospitals 
affiliated with a 
7- hospital 
health system 

 

Baseline fall 
data: 

Unit 1: 3.14 
falls/1000 pt days 

Pre-post No 1:1 Sitter • Fall reduction 
best practices 

• New vendor 
equipment 

• Gap analysis via 
a collaborative 
work group that 
reviewed current 
evidence and 
system policies 
to identify most 
effective 
practices. 

• Best practices 
disseminated 
and targeted to 
the two 
intervention 
units. 
• Active fall 

safety huddle 
at the 
beginning of 
each shift to 
identify all 
high-risk 
patients 

Falls: 

Both units reported a 
small and statistically 
insignificant increase in 
fall rate 

 

Unit 1: 

3.14à3.35 falls/1000 pt 
days (p=0.41) 

 

Unit 2: 

3.48à3.80 falls/100o pt 
days (p=0.45) 

 

Combined performance: 

Pre-
intervention 

 

12 months (FY 
2016) 

 

Post-
intervention 

 

60 days 
(annualized) 
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Author 
Year 
Country 

Setting 
Sample Size 

Study 
Design 

Use of 
Existing 
Theory/Logi
c Model 

Control/Pre-
Intervention 
Sitter 
Practice 

Alternative(s) 
to Sitters 

Implementation 
Details 

Outcomes Data 
Collection 
Intervals 

Unit 2: 3.48 
falls/1000 pt days 

 

 

• Scripted safety 
education 
discussion 
with patients 
during bedside 
shift report 

• Staff education 
via staff 
meetings, Fall 
Risk Committee 
education, 
vendor best 
practices, 
handouts and 
emails 

 
 
• New product 

vendor with new 
equipment: 
• Cordless chair 

and mobility 
alarms 

• Non-restraint 
roll belts 

• Improved 
patient 
mobility 
support 
equipment 

3.30à3.57 (p=0.42) 

 

Falls with injury: 

 

Not analyzed for 
statistical significance 
due to the extreme 
infrequency of such 
events 

 

Change in Sitter Use: 

Unit 1 reduced sitter 
use by 32.8% (p=0.83) 
1.90 FTEà1.28 FTE 

 

Unit 2 reduced sitter 
use by 57.9% (p=0.93) 

2.12 FTEà0.89 FTE 

 

Combined performance 
reduced sitter use by 
46% (p=0.96) 

4.02 FTEà2.17 FTE 

  

Costs: 
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Author 
Year 
Country 

Setting 
Sample Size 

Study 
Design 

Use of 
Existing 
Theory/Logi
c Model 

Control/Pre-
Intervention 
Sitter 
Practice 

Alternative(s) 
to Sitters 

Implementation 
Details 

Outcomes Data 
Collection 
Intervals 

 

46 % sitter reductions 
produced an annualized 
savings of $72, 324 

 

Other Outcomes: 

 

None 

Burtson, 
201519 USA 

Study Setting: 

• Med-Surg 
 

Setting Details: 

• 595 bed Magnet 
academic 
health system  

• 2 university-
affiliated 
hospitals  

 

Baseline Fall 
Rate: (quarterly 
range) 2.16-3.41 
falls/1000 pt days 
over 4 years 

 

Baseline Fall 
with Injury Rate: 
(quarterly range) 
0.54-0.87 falls 

Time 
Series 

Yes – for 
reduction in 
sitter use, 
preventing 
falls, 
preventing 
elopements 

1:1 sitters • Video 
monitoring 
Guidelines  

• Mobile video 
monitoring carts 

• Standardized 
workflows 

• Video monitoring 
technician 
training with 
competency 
testing 

• Project 
champions 
educate 
clinicians 

• Re-evaluation 
after 6 months 
with devised 
criteria 

• Elimination of 
sitter from 
physician order 
sets 

• Daily manager 
reviews 

• Elimination of 
high fall risk from 

Falls: 

 

Falls per 1000 patient 
days: no change (Figure 
3) 

 

Falls with injury: 

 

Decreased (per Figure 
4; data not reported) 

 

Change in Sitter Use: 

 

Decrease in sitter and 
VMT staffing by 23.9% 
year 1, 53.6% year 2 

Pre-
Intervention 

 

1.5 years (= 6 
quarters) 

 

 

Post-
Intervention 
Data 

 

2 years  

(= 8 quarters) 
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Author 
Year 
Country 

Setting 
Sample Size 

Study 
Design 

Use of 
Existing 
Theory/Logi
c Model 

Control/Pre-
Intervention 
Sitter 
Practice 

Alternative(s) 
to Sitters 

Implementation 
Details 

Outcomes Data 
Collection 
Intervals 

with injuries/1000 
pt days 

 

nursing protocol 
for sitters 

• Sitters requested 
outside of 
protocol were 
authorized by a 
unit manager 
after specific 
alternatives were 
tried and failed to 
meet the safety 
need. 

 

 

Costs: 

 

Estimated savings 
$772,000 year 1, 
$1,720,000 year 2 

 

 

Other Outcomes: 

Not reported 

Cournan, 
201820 USA 

Study Setting: 

• Rehab Unit 
(authors 
describe unique 
rehab unit, 
more similar to 
inpatient 
hospital setting 
in terms of 
patient acuity 
and facility 
resources. 
Have included 
in this study to 
be comparable 
to Med-Surg) 

 

Setting Details: 

Pre/Post No 1:1 and close 
observation  

• Video 
monitoring 

• bed 
• alarms 
• chair alarms 
• low beds 
• fall mats 
• sitters 

• Video Monitor 
Tech monitors up 
to 15 patients at 
one time 

• Mobile units had 
speakers. All 
units able to 
zoom and move 
360 degrees 

• Video Monitoring 
exclusion criteria: 
patients pulling at 
tubes/devices, 
restlessness and 
agitation requiring 
undivided 
attention and 
suicidal patients 

• Established 
escalating 
protocol if the 

Falls: 

 

Fall rate on Brain Injury 
Unit per 1,000 patient-
days: 10.26 prevideo à 
6.87 postvideo 

significant, t(18) = 
2.647, p=.016  

 

Hospital-wide fall rate 
per 1,000 patient-days: 

6.34 falls per month (SD 
= 1.75) for the 21 
months prevideo à 
5.09 falls per month (SD 

Pre-
Intervention 

 

21 months 

 

 

Post-
Intervention 

 

12 months 
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Author 
Year 
Country 

Setting 
Sample Size 

Study 
Design 

Use of 
Existing 
Theory/Logi
c Model 

Control/Pre-
Intervention 
Sitter 
Practice 

Alternative(s) 
to Sitters 

Implementation 
Details 

Outcomes Data 
Collection 
Intervals 

• 115-bed 
freestanding 
inpatient 
rehabilitation 
facility (with 
focus on 31-
bed brain injury 
unit within 
facility) 

 
Sample Size: 

• 15 beds 
monitored of 
total 115 beds 
in facility 
➔ 8 mounted 

in brain 
injury unit 

➔ 2 mounted 
in other 
units 

➔ 5 mobile 
units 

 
Baseline Fall 
Rate: 

6.34 falls/1000 pt 
days 

patient does not 
respond to 
monitor 
technician remote  

• Nurse manager 
reviews VMT log 

• Patients removed 
from monitoring 
program if shows 
a steady 
decrease in need 
for VMT 
interventions 

• Video monitor 
room was 
separate from the 
nurses’ station to 
minimize 
distractions 

• Manufacturer 
provided training 
on how to use the 
video system  

• VMTs trained to 
look for behaviors 
that might lead to 
unsafe action 

• Physician order 
and patient/family 
consent not 
required 

= 1.52) for the 12 
months postvideo 

significant, t (31) = 
2.043, p=.0496 

 

Brain injury Unit video 
vs non-video fall rate 
per 1000 patient-days: 
no difference 

 

Proportion of in-room 
falls increased (72.4% 
preà77% post) 
 
Number of hallway falls 
decreased (20 preà3 
post) 
 

 

Falls with Injury: 

Not reported 

 

Change in Sitter Use: 

Not reported 

 

Costs: 
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Author 
Year 
Country 

Setting 
Sample Size 

Study 
Design 

Use of 
Existing 
Theory/Logi
c Model 

Control/Pre-
Intervention 
Sitter 
Practice 

Alternative(s) 
to Sitters 

Implementation 
Details 

Outcomes Data 
Collection 
Intervals 

Net $40,000 savings in 
21-month period for 
Falls and fall-related 
injuries.  

$186,120 saved on one-
to-one sitters in 12 
months 

 

Other Outcomes: 

Not reported 

Davis, 
201721USA 

Study Setting: 

· Cardiology unit 
· Neuroscience 

unit 
 

Setting Details: 

· Large, not for-
profit teaching 
facility 

 

Baseline Fall 
Rates: 

Unit 1: 4.25 
falls/1000 pt days 

 

Unit 2: 6.50 
falls/1000 pt days 

Time 
series 

No Constant 
observation 
(1-2 
pts/sitter) 

• Video 
monitoring 

• Ceiling-mounted 
cameras installed 
at the foot of 
selected beds 

• Camera was 
wired to a central 
console at the 
nurses station 
located in close 
proximity to the 
designated 
patient rooms 

• Console 
observed 
continuously by 
trained, 
unlicensed staff 
member for 4 
hours at a time 

• Staff member 
monitoring the 
console would 
immediately go to 
the room if 
concerning 

Falls: 

 

No statistically 
significant change in 
falls/1000 pt days 

 

Unit 1: 

4.25 (baseline) à6.25 
(Year 2) à1.25 (Year 4) 

 

Unit 2: 

6.50 (baseline) à8.25 
(Year 2) à6.00 (Year 4) 

 

Falls with injury: 

Pre-
intervention 

 

Baseline time 
interval not 
defined 

 

Post-
intervention 

 

4 years  
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Author 
Year 
Country 

Setting 
Sample Size 

Study 
Design 

Use of 
Existing 
Theory/Logi
c Model 

Control/Pre-
Intervention 
Sitter 
Practice 

Alternative(s) 
to Sitters 

Implementation 
Details 

Outcomes Data 
Collection 
Intervals 

 behavior was 
noted. Another 
staff member 
would monitor the 
console until the 
responder 
returned. 
 

 

Not reported 

 

Change in Sitter Use: 

 

Unit 1: 

Statistically significant 
decrease of in-room 
sitter days 

Year 2: 

61.86à7.875 (p<0.05) 

Year 4: 

61.86à1.13 (p<0.001) 

 

Unit 2: 

Statistically significant 
decrease of in-room 
sitter days 

Year 2: 

45à1 (p<0.001) 

Year 4: 

45à0.29 (p<0.001) 
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Author 
Year 
Country 

Setting 
Sample Size 

Study 
Design 

Use of 
Existing 
Theory/Logi
c Model 

Control/Pre-
Intervention 
Sitter 
Practice 

Alternative(s) 
to Sitters 

Implementation 
Details 

Outcomes Data 
Collection 
Intervals 

 

Costs: 

 

Unit 1: statistically 
significant decrease in 
monthly expense for 
sitter at Year 4 

Year 2: 

$17,255.70à$10,632.3
0 (not statistically 
significant) 

Year 4: 

$17,255.70à$8,749.86 
(p<0.05) 

 

Unit 2: statistically 
significant decrease in 
monthly expense for 
sitter at Years 2 and 4 

Year 2: 

$12,549.60à$8,715.00 
(p<0.05) 

Year 4: 

$12,549.60à$5716.99 
(p<0.05) 
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Author 
Year 
Country 

Setting 
Sample Size 

Study 
Design 

Use of 
Existing 
Theory/Logi
c Model 

Control/Pre-
Intervention 
Sitter 
Practice 

Alternative(s) 
to Sitters 

Implementation 
Details 

Outcomes Data 
Collection 
Intervals 

Other Outcomes: 

 

Self-harm events were 
measured; however, 
due to the rareness of 
these events inferential 
statistics could not be 
performed 

Donoghue 
2005,16 
Australia 

Study Setting: 

• Med-Surg 
 

Setting Details: 

• Acute aged 
care unit with 
hospital in 
Sydney, 
Australia 

 

Baseline Fall 
Rate: 16.4 
falls/1000 
occupied bed 
days 

Time 
series 

Yes 
 
Falls 

Nursing risk 
assessment 

 

Moving pts 
closer to 
nurses’ 
station 

 

Medication 
review and 
adjustment 

 

Guidelines 
for physical 
restraints 

 

Magnetic falls 
risk symbols 
applied to 
beds 

• Volunteers as 
“companion 
observers” 

• Revised risk 
criteria and 
clinical judgement 
used by nursing 
staff to identify 
patients at high 
fall risk. 

• High-risk patients 
placed in 4 bed 
room near the 
nurses’ station 

• CO volunteers 
were assigned 2-
hour shifts 
weekdays from 
08:00-20:00 

• Escalating 
protocol of: 

- gentle 
reassurance 
of the patient 

- alerting 
nursing staff if 
unsuccessful 

• Other CO 
activities: 

- Conversation 
- playing cards 

Falls: 

During 6-month pilot: 
51% reduction in rate of 
falls  

 (16.4 falls/1000 
OBDà8.4 falls/1000 
OBD) 

 

18 month post-pilot 
data: Decreased in fall 
rate (15.6/1000 
OBDà8.8/1000 
OBD)=44% reduction in 
risk (p<0.000; OR 0.56, 
95% CI 0.45-0.68) 

 

Average monthly 
reduction of 6.8 
falls/1000 bed days 

 

Pre-
Intervention 

 

6 month  

 

 

Post-
Intervention 

 

18 month post-
pilot data 
collected  
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Author 
Year 
Country 

Setting 
Sample Size 

Study 
Design 

Use of 
Existing 
Theory/Logi
c Model 

Control/Pre-
Intervention 
Sitter 
Practice 

Alternative(s) 
to Sitters 

Implementation 
Details 

Outcomes Data 
Collection 
Intervals 

- reading out 
loud 

- playing 
appropriate 
music 

- providing 
practical 
assistance 
with finding 
belonging 

- meal set-up 
• Volunteer 

coordinator in 
daily contact with 
nursing unit 
manager to 
identify any 
issues 

Decrease in repeated 
falls during CO 
intervention (32% 
à15.5%; p<0.01; OR 
0.39; 95% CI 0.20-0.77) 

 

5 months with no repeat 
fallers 

 

Falls with Injury: 

Not reported 

 

Change in Sitter Use: 

Not reported 

 

Costs: 

Not reported 

 

Other Outcomes: 

Communication 
between nurses and 
volunteers was 
sometimes problematic 
(anecdotal) 
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Author 
Year 
Country 

Setting 
Sample Size 

Study 
Design 

Use of 
Existing 
Theory/Logi
c Model 

Control/Pre-
Intervention 
Sitter 
Practice 

Alternative(s) 
to Sitters 

Implementation 
Details 

Outcomes Data 
Collection 
Intervals 

CO volunteers asked to 
perform tasks outside of 
their limits (ie, walk or 
feed patients) 

Giles 
2006,15 
Australia 

Study Setting: 

• Med-Surg 
 

Setting Details: 

• 2 Hospitals in 
Australia with 
370 beds total 

• 2 four bed 
“safety bays”  
- 1 general 

medical unit 
- 1 dementia 

& behavioral 
unit 

 

Baseline Fall 
Rate: 

14.5/1000 OBD 
(occupied bed 
days) 

Time 
series 

 

Yes 

 

Falls 

 No sitter • Volunteer 
companion 
program  

• Four-bed 
“safety bay” 

• Creation of a 4-
bed “safety bay” 
on each unit 

• Patients at high 
risk for falls 
identified with the 
STRATIFY risk 
screening tool at 
1 hospital and 
“clinical 
judgement” at the 
second hospital 

• Patients 
observed by 
volunteers 9am-
5pm M-F and 4hr 
morning shift on 
Saturday 

• 4-hour volunteer 
shifts 

• General medicine 
safety bay had 1 
volunteer per shift 

• Dementia/ 
behavioral safety 
bay had 2 
volunteers/shift 

• Volunteer training 
program included 
falls prevention 

• Falls recorded in 
the hospital’s 
monitoring 
system 

Falls: 

Falls increased from 
14.5 falls/1000 
OBDà15.5 falls/1000 
OBD)  

IRR=1.07 (95% CI 0.77-
1.49; p=0.346) 

 

24 % of the falls in the 
implementation wards 
occurred in the safety 
bays when the 
volunteers were not 
present 

 

Falls with Injury: 

Not reported 

 

Change in Sitter Use: 

Not reported. 

 

Costs: 

Pre-
Intervention 

 

2/2002-5/2002 
(4 months) 

 

 

Implementatio
n period (no 
data) 

 

July 2002-Jan 
2003 

 

 

Post-
Intervention 

 

2/2003-5/2003 
(4 months) 
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Author 
Year 
Country 

Setting 
Sample Size 

Study 
Design 

Use of 
Existing 
Theory/Logi
c Model 

Control/Pre-
Intervention 
Sitter 
Practice 

Alternative(s) 
to Sitters 

Implementation 
Details 

Outcomes Data 
Collection 
Intervals 

• Volunteers kept 
journals to 
document their 
experience 

• Satisfaction 
surveys given to 
volunteers, staff, 
patients, patients’ 
families 

2,345 donated volunteer 
hours=$56,866 value 
($AU24.25/hr) 

 

Other Outcomes: 

Companions acted as pt 
advocates, provided 
companionship and 
enhanced the delivery 
of care 

Jeffers, 
201322 USA 

Study Setting: 

• Med-Surg 
• Psych Ward 

 

Setting Details: 

• 525-bed acute 
care facility  

• 8-18 patients 
daily from 7 
acute care 
units, with an 
average daily 
program 
census of 12 
patients 

 

Baseline Fall 
Rate: 

4.70-4.96 
falls/1000 pt days 

Time 
series 

Yes-- Fall 
reduction  

1:1 • Video 
monitoring 

• Collaboration of 
nursing 
administration, 
acute care 
nursing 
management and 
staff, nursing 
support services, 
biomedical 
services, 
information 
technology, legal, 
regulatory, 
quality, patient 
safety and vendor 
partners 

• Project manager 
assigned to 
coordinate and 
streamline 
implementation 
steps 

• IT selected video 
technology for 
continuous 

Falls: 

The first 3 months of 
VMT interventions 
contributed to the 
prevention of 57 falls 

 

75% of nursing units 
met or exceeded 
National Database of 
Nursing Quality 
Indicators (NDNQI) 
benchmark fall rates  

 

Falls with Injury:  

Not reported 

 

Change in Sitter Use: 

Pre-
Intervention 

 

3 Quarters 

 

 

 

Post-
Intervention 

 

1.5 years (6 
quarters) 
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Author 
Year 
Country 

Setting 
Sample Size 

Study 
Design 

Use of 
Existing 
Theory/Logi
c Model 

Control/Pre-
Intervention 
Sitter 
Practice 

Alternative(s) 
to Sitters 

Implementation 
Details 

Outcomes Data 
Collection 
Intervals 

monitoring 
without recording 
and patient 
visualization in 
both high- and 
low-light settings 

• Construction of a 
centralized 
monitoring room 
with expansion of 
the nurse call 
system to allow 
immediate audio 
contact with 
nursing staff and 
patients 

• Creation of flow 
sheets for 
documentation, 
admit and 
discharge logs 
and resource 
manuals 

• Staff education 
and hands on 
training 

• Competency 
evaluation tools 

• Consent for video 
monitoring was 
part of the 
general consent 
form and did not 
require a 
separate consent 

•  2 CNAs staff the 
CVM room 24/7 
with 12-hr shifts  

Not reported 

 

Costs: 

 

$2.02 million in deferred 
cost savings in 1.5 
years (Figure 5) 

 

$24,225 in first 3 
months from 57 
prevented falls 

 

 First quarter deferred 
staff savings of 
$392,000 exceeded 
original technology 
investment of $305,000 
 

Other Outcomes: 

 

Patient elopements: 
video not adequate tool 
for assessment of this 
measure 

 

The first 3 months of 
VMT interventions 
contributed to the 
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Author 
Year 
Country 

Setting 
Sample Size 

Study 
Design 

Use of 
Existing 
Theory/Logi
c Model 

Control/Pre-
Intervention 
Sitter 
Practice 

Alternative(s) 
to Sitters 

Implementation 
Details 

Outcomes Data 
Collection 
Intervals 

• Patients could 
refuse video 
monitoring, and 
opt for 1:1 CNA 
sitters  

• Documentation 
occurs in real-
time on a video 
monitoring 
technician work 
log à transferred 
to EMR q2h. 

• VMT's shift 
begins with a 
formal hand-off of 
information from 
previous shift. 
VMT rounds on 
each nursing unit 
to collect patient 
census reports 
and communicate 
w/staff. Each 
shift, unit charge 
nurse report to 
the VMTs to 
confirm correct 
patients are on 
camera. 

prevention of 7 oxygen 
therapy disruptions and 
10 IV catheter pulls. 

 

Facilitated faster 
transfer to SNF for 2 
patients. 1 case 
prevented sitter 
risk/harm.  

 

Identified patients 
requiring assistance 
with meals or 
replacement of oxygen 
cannula 

McNicoll, 
201323 

USA 

 

 

Study Setting: 

• Med-Surg 
 

Setting Details: 

• 24 bed total 
Med-surg unit 

• 8 bed area of 
med surg unit 

Time 
series 

No ? constant 
observation 

• Acute Care 
for the Elderly 
(ACE) Unit/ 
close 
observation 
unit 

• Education of 
nurses and 
nurses’ aides on 
geriatric friendly 
care 

• ABCD Algorithm 
for admission 
criteria: 

-Age >70 

Falls: 

Fall rates unchanged 

 

 

Falls with injury: 
decreased by 12% 

Pre-
Intervention 

data collected 
for 2011 (1 
year) 
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Author 
Year 
Country 

Setting 
Sample Size 

Study 
Design 

Use of 
Existing 
Theory/Logi
c Model 

Control/Pre-
Intervention 
Sitter 
Practice 

Alternative(s) 
to Sitters 

Implementation 
Details 

Outcomes Data 
Collection 
Intervals 

allowing close 
observation 
from a central 
area 

 

Baseline Fall 
Rate: 

Data not reported. 
Refer to “Any 
Falls” figure in text 

 

Baseline Fall 
with Injuries 
Rate: 

Data not reported. 
Refer to “Falls 
with Injuries” 
figure in text 

-Brittle bones and 
risk of falls and 
fracture 

-Coagulopathy and 
risk of bleeding 

-Delirium and 
dementia 

• Environmental 
modifications: 

-Low beds 

-Floor mats 

-Bed/chair alarms 

-Raised toilet seats 

-Gait belts 

-Walking aids 

-Walking paths 

-Hearing amplifiers 

-Communal area for 
dining and activities 

-Large TV and DVD 
for evening 
entertainment 

• Scheduled 
activities for 
increased 
interaction 

• 2 nurses’ aides 
and 1 nurse on 
the unit at all 

 

Change in sitter use: 

Monthly constant 
observation hours 
decreased by 23% 
(830à641) 

 

Costs: 

Not reported 

 

Other outcomes: 

Pressure ulcer rates 
decreased by 23% 

 

 

Press Ganey results: 

-Patient satisfaction 
improved 1.3 points 
(82.3à83.6) 

Communication with RN 
improved 3.8 points 
(70.5à74.3)  

-Pain satisfaction 
improved 2.7 points 
(58.6à61.3)  

Post- 
Intervention 

data collected 
for 2012 (1 
year) 
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Author 
Year 
Country 

Setting 
Sample Size 

Study 
Design 

Use of 
Existing 
Theory/Logi
c Model 

Control/Pre-
Intervention 
Sitter 
Practice 

Alternative(s) 
to Sitters 

Implementation 
Details 

Outcomes Data 
Collection 
Intervals 

times with one 
aide providing 
safety monitoring 

• Geriatric NP 
rounding twice 
weekly to provide 
support 

• Monthly multi-
disciplinary team 
meetings 
(geriatric 
psychiatrist, 
geriatrician, 
management and 
quality nursing) 

 

Rausch, 
201024 USA 

Study Setting: 

• Medical-
surgical units 
(50%) 

• ICU (30%) 
• rehabilitation 

(18%) 
• women care/ 
obstetrics units 
(2%) 

Setting Details: 

• 800-bed 
hospital 

• Urban tertiary 
Magnet 
designated 
hospital 

 
Sample Size: 

Time 
Series 

No 1:1 constant 
observation 
ordered by 
MD (RN often 
decides to 
discontinue) 

• Physical 
restraints 

• Pharmaco-
logic 
restraints (ie, 
haldol) 

• Intentional 
rounding 

• Psychiatric liaison 
nurse (PLN) to 
support nursing 
staff on all wards 
to provide 
education and 
support, and 
closely 
collaborate with 
the nursing staff 
(with input from 
attending 
physician and 
social work) on 
alternatives to 1:1 
Constant 
observation 

• By making 
rounds in person 
or telephoning to 
speak with the 
charge nurse, the 

Falls: 

 

Hospital-wide falls 
declined by 25%. 

 

NO increase of falls 

 

Falls with injury:  

Not reported 

 

Change in Sitter Use: 

 

Pre-
Intervention 

 

4 months 

 

 

early PLN 
implementatio
n = May-August 
2008 (4 
months) 

 

late PLN 
implementatio
n (when PLN 
role well-
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Author 
Year 
Country 

Setting 
Sample Size 

Study 
Design 

Use of 
Existing 
Theory/Logi
c Model 

Control/Pre-
Intervention 
Sitter 
Practice 

Alternative(s) 
to Sitters 

Implementation 
Details 

Outcomes Data 
Collection 
Intervals 

175 patients, 

age 15-94 yo 
 
Delirium and 
confusion 
precipitated most 
CO consults 
(62%), followed 
by suicidal 
ideation or 
precautions (17%) 
and elopement 
risk (10%) 

 

Baseline Fall 
Rate: 

69 falls/month (no 
data to 
calculate/1000 pt 
days) 

PLN contacted 15 
patient-care 
areas of the 
hospital each day 
to determine 
which areas were 
using CO and 
which patients 
had unmet 
psychiatric 
needs. 

• PLN tracked 
Constant 
Observation (CO) 
consults during 
regular business 
hours M-F 

• For each CO 
consult the PLN 
completed a 
“Daily Attendant 
Report” with 
patient 
demographics, 
reason for CO 
and alternative 
interventions/plan
.  

• Reports sent 
daily to hospital 
directors, patient 
care managers 
and assistant 
patient care 
managers 

• “Open pager” 
policy for nursing 
staff to contact 

Number of constant 
observation shifts 
decreased by 42%, or 
400 CO shifts 

 

Costs: 

 

1:1 constant 
observation cost 
savings 

of $97,056 over a 4-
month period, a 53% 
reduction in CO costs 

(table 2) 

 

 

Other Outcomes: 

 No increase of restraint 
prevalence 

 

Psychiatric consultation-
liaison nurse (PCLN) 
psychiatric assessment 
recommended by PLN 
one-fourth of the time 

established in 
all hospital 
units) = 
September-
December 2008 
(4 months) 

 

 

Post-
Intervention 

 

8 months  
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Author 
Year 
Country 

Setting 
Sample Size 

Study 
Design 

Use of 
Existing 
Theory/Logi
c Model 

Control/Pre-
Intervention 
Sitter 
Practice 

Alternative(s) 
to Sitters 

Implementation 
Details 

Outcomes Data 
Collection 
Intervals 

the PLN as often 
as needed 

Sand-
Jecklin, 
201625 USA 

Study Setting: 

• Med-surg 
(Mixed 
neuroscience, 
medical and 
med-surg units) 

 

Setting Details: 

• Large academic 
medical center  

 

Sample Size: 

1508 cases 

 

Baseline Fall 
Rate: 

3.9 falls/1000 pt 
days 

 

Pre/Post Yes 

 

Patient falls 

1:1 
sitter/constan
t observation 
sitter 

• Video 
monitoring 

• Wristbands 
etc. 

• Environmenta
l Interventions 

• Increased 
rounding 

• Low beds 
• Bed alarms 

• Installation of 
fixed video 
cameras (without 
ability to record) 
in 14 private 
rooms on each 
unit 

• Centralized 
monitoring room 

• Video Monitor 
Technicians 
(VMT) hiring and 
training 

• Algorithm used to 
determine high 
fall risk patients 
appropriate for 
video monitoring 
with associated 
education of staff 
on use  

• CVM intervention 
did not require a 
physician order 

• Patient and family 
education, 
however no 
consent for 
monitoring 
required 

• Signage 
regarding the use 
of CVM placed 
inside and 
outside the room 

Falls: 

 

28% reduction in falls 
from 3.9 falls/1000 pt 
days to 2.8 falls/1000 
patient days (Z=1.85, 
P=.032) 

 

Majority of falls post-
implementation were 
not video monitored 

 

Falls with injury in 
post-implementation 
period: monitored (0/15) 
v unmonitored (6/34) 

 

Change in Sitter Use: 

 

23.2% reduction in sitter 
shifts (56.9 
shifts/1000pt days --> 
43.7 shifts/1000pt days; 
Z 5.84, p<.001) 

 

Pre-
Intervention 

 

6 months 

 

 

Post-
Intervention 

 

6 months 
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Author 
Year 
Country 

Setting 
Sample Size 

Study 
Design 

Use of 
Existing 
Theory/Logi
c Model 

Control/Pre-
Intervention 
Sitter 
Practice 

Alternative(s) 
to Sitters 

Implementation 
Details 

Outcomes Data 
Collection 
Intervals 

• Observation and 
intervention log 
kept by the VMTs  

• VMT able to 
redirect the 
patient via 
communication 
into the room, 
telephone call to 
the nurse, 
activation of the 
patient call bell 
system or 
overhead paging 
of staff 

Only 5% of the video 
monitored patients also 
required a sitter 

 

Costs: 

Initial data from CMV 
implementation indicate 
cost savings in terms of 
sitter hours, but the 
reduction in sitter shifts 
was not equal to the 
number of monitor 
technician shifts (282 
sitter shifts vs 1092 
VMT shifts) No further 
data provided to 
calculate 

 

Other Outcomes: 

Not reported 

Skowronsky
, 201526 
USA 

Study Setting: 

• Med-Surg 
(Internal 
Medicine Units) 

 

Sample Size: 

• 1859 adult 
patients were 
admitted. Of 
patients, there 

Time 
series 
(sitter use) 

 

Variant of 
Non-
randomize
d 
interventio

No 1:1 

 

 

• close 
observation 
(4:1) 

• use of 
volunteers to 
observe 
patients’ 
behaviors 

•  passive 
alarms 

• diversional 
• activities 

• Created COU: 
4-bed COU – 2 
semi-private rooms 
with glass partition 
and 2 nursing work 
stations. Staffed 
with 1 RN and 1 
unlicensed, 
noncertified clinical 
technician 

Falls: 

 

No differences in patient 
falls between general 
IM unit (29/1878; 1.5%) 
and 

COU (3/145; 1.6%) 
(P=.476). 

Pre-
Intervention 

 

61 days 
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Author 
Year 
Country 

Setting 
Sample Size 

Study 
Design 

Use of 
Existing 
Theory/Logi
c Model 

Control/Pre-
Intervention 
Sitter 
Practice 

Alternative(s) 
to Sitters 

Implementation 
Details 

Outcomes Data 
Collection 
Intervals 

were 2023 
admissions: 
1878 
admissions to 
the internal 
medicine unit. 

• 145 admissions 
to the Close 
Observation 
Unit (COU) 

• Some patients 
were admitted 
multiple times 
during study 
period. 

 

Baseline Fall 
Rate: 

Not reported 

n Study 
(falls) 

• placing 
patients in 
public areas 
such as the 
nurses’ 
station for 
closer 

 

• Staff nurses gave 
input on physical 
layout of unit and 
needed 
equipment 

• multidisciplinary 
team guided the 
unit’s 
development, 
including 
psychiatrist, SW, 
case manager, 
and nurses.  

• staff attended an 
8-hour course in 
avoiding physical 
confrontation. 

 

On the basis of falls per 
100 patient-days, fall 
rates were 31 of 8408 
(0.369%) in the internal 
medicine unit and 4 of 
700 (0.571%) i COU.  

 

Falls with injury:  

Not reported  

 

Change in Sitter Use: 

 

IM unit required 
1112.75 hours of 
externally hired patient 
companion time (and 
29,421 hours for all 
patient companion time) 
= more than 0.5 full-time 
equivalent in externally 
hired personnel and 
14.0 full-time 
equivalents in all 
personnel.  

 

COU did not use any 
patient companions. 
Prior to COU opening, 
there were 480 shifts 

Post-
Intervention 

 

Data results 
reflect 61 days 
post-
implementation. 

 

Text reports 
following for 1-
year period. 
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Author 
Year 
Country 

Setting 
Sample Size 

Study 
Design 

Use of 
Existing 
Theory/Logi
c Model 

Control/Pre-
Intervention 
Sitter 
Practice 

Alternative(s) 
to Sitters 

Implementation 
Details 

Outcomes Data 
Collection 
Intervals 

and 3840 hours used à 
post-COU, there were 
115 shifts and 920 
hours used(P< .001) 
(Fig 2) 

 

Costs: 

Not reported 

 

Other Outcomes: 

Patients treated in the 
COU were more likely 
to have a longer 
hospital length of stay, 
less likely to be 
discharged home, and 
more likely to have 
neurologic and 
psychiatric diagnoses. 

Spano-
Szekely, 
201827 USA 

Study Setting: 

• Med-Surg 
 

Setting Details: 

245 bed Magnet 
community 
hospital 

 

Time 
Series 

Yes 

 

Falls and falls 
with injuries 

1:1 sitters 

 

Close 
observation 

• Nurse 
assessment 
tool 

• Wristbands 
etc. 

• Bed/chair 
alarms 

• Increased 
rounding 

• Video 
monitoring 

EBPI fall prevention 
program: 

• Nurse 
assessment tool 

• Injury risk 
assessment tool 

• Medication 
review 

• Mobility 
assessment 

• Standardized bed 
and chair alarm 
settings 

Falls: 

 

54 % reduction in falls: 

2.51 falls/1000pt 
daysà1.15 falls/1000 pt 
days 

 

 

Pre-
Intervention 

 

Unclear 
monitoring 
period to 
determine 
baseline fall 
rate. 
Presumable 12 
months/4 
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Author 
Year 
Country 

Setting 
Sample Size 

Study 
Design 

Use of 
Existing 
Theory/Logi
c Model 

Control/Pre-
Intervention 
Sitter 
Practice 

Alternative(s) 
to Sitters 

Implementation 
Details 

Outcomes Data 
Collection 
Intervals 

Baseline Fall 
Rate: 

3.21/1000 patient 
days 

(higher than the 
National 
Database of 
Nursing Quality 
Indicators’ median 
of 2.91) 

 

Baseline Fall 
with Injury Rate: 

0.77/1000 patient 
days 

• Purposeful hourly 
rounding  

• Post-fall 
debriefing to 
identify causative 
factors 

• Identification arm 
bands 

• Door signage 
• Bed/chair alarms 
 

Video monitoring 
system with trained 
safety technicians 
(STs) 

• Verbally redirect 
patient 

• Notify care 
members to go in 
and help patient 

 

Other details 

• Education of all 
stakeholders 

• Staged 
implementation 
through “small 
tests of change” 
with review from 
subject matter 
experts every 2 
weeks to 
evaluate 
implementation 
and process of 
each step  

Falls with injury: 

Not reported 

 

Change in Sitter Use: 

72% reduction in sitter 
usage reported. 

 

 

Costs: 

 

$84,000 annual savings 
reported 

 

 

 

Other Outcomes: 

Not reported 

 

 

 

 

 

 

quarters as it is 
reported 
baseline fall 
rate “in 2013” 

 

 

Implementatio
n period  

 

Varied for each 
stage of fall 
prevention 
program 

 

Implementation 
of fall 
prevention 
program Q1 
2015 (data 
collected 
through Q2 
2017) 

 

Video go-live 
April 2016 

 

 

Post video 
implementatio
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Author 
Year 
Country 

Setting 
Sample Size 

Study 
Design 

Use of 
Existing 
Theory/Logi
c Model 

Control/Pre-
Intervention 
Sitter 
Practice 

Alternative(s) 
to Sitters 

Implementation 
Details 

Outcomes Data 
Collection 
Intervals 

 

• Evaluation of 
understanding 
and adherence to 
the program 

 

 

 

n data: 
collected Q3 
2016à Q2 
2017 

 

Spiva, 
20129 USA 

Study Setting: 

• Med-Surg 
• ICU 
 

Setting Details: 

• 633-bed 
community 
acute care 
hospital 
- 5 critical care 

units (ICU) 
- 2 step-down 

units 
- 11 medical-

surgical units 
 

Baseline Fall 
Rate: 2.45  

Pre/Post Yes – 
decrease fall 
rate 

1:1 • moving 
patient closer 
to the nursing 
station 

•  rotating staff 
to provide 1:1 

• placing the 
patient with 
another sitter 
patient 

• medication 
review 

• nurse 
assessment 
tool 

• sitter decision 
tree (includes 
medication 
review and 
requires 
alternative 
attempts to 
modify pt 
behavior 

• sitter justification 
and evaluation 
form (for nurse 
manager to 
review every 12 
hours) 

• letters to 
nurses/MDs 
(explaining new 
program) 

• scripting for 
nursing staff, and 
a letter with a 
listing of private 
home care sitters 

•  Educational 
training w/ follow-
up educational 
fact sheet to staff 

• Sitter evaluation 
tool for each sitter 
to be evaluated at 

Falls: 

 

No statistically 
significant difference in 
falls: 
• overall total falls 

199à197(t = − 
0.050, P=.961)  

• overall fall rates 
2.45 à 2.39 (t = − 
0.941, P=.360) 

fall rates in critical care 
(P=.20), step-down 
(P=.47), and medical-
surgical (P=.81) units 

 

Falls with Injury:  

Not reported 

 

Change in Sitter Use: 

 

Overall: decreased from 
47,218 to 17,208 hours. 
(t = 5.59, P=.001) 
• critical care (t = 

3.76, P=.020) 

Pre-
Intervention 

 

June 2010 to 
December 2010 

(7 months) 

 

 

Implementatio
n period 

 

5 months 

 

 

Post-
Intervention 

 

June 2011 to 
December 2011 
(7 months) 
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Author 
Year 
Country 

Setting 
Sample Size 

Study 
Design 

Use of 
Existing 
Theory/Logi
c Model 

Control/Pre-
Intervention 
Sitter 
Practice 

Alternative(s) 
to Sitters 

Implementation 
Details 

Outcomes Data 
Collection 
Intervals 

the end of the 
sitter’s shift 

• All tools are 
stored on the 
hospital’s intranet 
Web site for staff 
to access 

 

• medical-surgical (t = 
4.33, P=.001). 
 

Costs: 

 

Overall: decreased from 
$536,955 to $215,132, 
total cost savings of 
$321,822. (t = 4.76, 
P=.001).  
• critical care saved 

$74 675 (t = 3.58, 
P=.023)  

• medical-surgical 
$229 947 (t = 3.76, 
P=.004) 

• cost savings of $17 
199 in the step-
down unit. 

 

Other Outcomes: 

Not reported 

Tzeng, 
200828 USA 

Study Setting: 

• Med-Surg 
 

Setting Details: 

• 2 acute adult 32 
bed medical 
units in 
Michigan, USA 

 

Baseline Fall 
Rate: 

Pre/Post Yes 
 
Falls and falls 
with injuries 

1:1 Nurse 
Assessment 
tool, which 
includes: 

• requesting 
family help 

• pain 
management 

• verbal and 
visual 
(signs/labels) 
reorientation  

• Music 
• Back rubs 

• Patient Attendant 
Assessment Tool 
(PAAT) was 
developed by an 
ad hoc committee 
as an initiative to 
improve quality 
and cost-
efficiency 

• 2 acute adult 
medical units 
were provided 
with the PAAT, 
instructions for 
use of the tool 

Falls: 

 

Unit 1: 

Increased rate of 
injuries from falls (Pre-
PAAT mean=0.25, Post-
PAAT mean=0.59, t=-
2.79, P=0.01)  

 

Pre-
Intervention 

 

8/2005-9/2006 
(5 quarters) 

 

 

Post-
Intervention 
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Author 
Year 
Country 

Setting 
Sample Size 

Study 
Design 

Use of 
Existing 
Theory/Logi
c Model 

Control/Pre-
Intervention 
Sitter 
Practice 

Alternative(s) 
to Sitters 

Implementation 
Details 

Outcomes Data 
Collection 
Intervals 

Reported in 
falls/1000 pt days: 

Unit 1: 4.75 

Unit 2: 5.13 

 

Baseline Fall 
with Injuries 
Rate: 

Reported in 
falls/1000 pt days: 

Unit 1: 0.25 

Unit 2: 0.49 

• Sleep 
protocol 

• Medication 
review 

• Lowering bed 
height 

and a list of 
suggested 
alternatives to the 
use of sitters 

Total falls/1000 patient 
days: 

Unit 1: 

Pre-PAAT mean=4.75, 
Post-PAAT mean=4.35 

Unit 2: 

Pre-PAAT mean=5.13, 
Post-PAAT mean=4.15 

 

Falls with Injury:  

Not reported 

 

Change in Sitter Use: 

 

Unit 1: 

Improved fill/request 
rate for sitters (Pre-
PAAT mean=84.98%, 
Post-PAAT 
mean=93.84%, t=-2.19, 
P=0.04) 

 

Unit 2:  

Improved fill/request 
rate for sitters (Pre-
PAAT mean=81.11%, 
Post-PAAT 

 

10/2006-2/2007 
(2 quarters) 
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Author 
Year 
Country 

Setting 
Sample Size 

Study 
Design 

Use of 
Existing 
Theory/Logi
c Model 

Control/Pre-
Intervention 
Sitter 
Practice 

Alternative(s) 
to Sitters 

Implementation 
Details 

Outcomes Data 
Collection 
Intervals 

mean=94.58%, t=-3.12, 
P=0.01) 

 

 

Costs: 

Not reported 

 

Other Outcomes: 

 

Decrease in the 
frequency of soft limb 
restraints (Pre-PAAT 
mean=3.71, Post-PAAT 
mean=0.20, t=2.54, 
P=0.02) 

 

 

Votruba, 
201629 USA 

Study Setting: 

• Med-Surg 
• ICU 
 

Setting Details: 

• 350 bed urban, 
non-for profit, 
Magnet 
designated 
hospital 

Pre/Post Yes 
 
Falls and falls 
with injuries 

1:1  • Video 
monitoring 

• 92 non-recording 
ceiling cameras 
with infrared 
lighting and 
microphone/ 
speakers 

• Number of 
patients actively 
monitored limited 
to 12 

• Three viewing 
screens split into 
4 quadrants 

Falls: 

 

35% decrease in 
number of falls (85à53 
p<0.0001, 95% CI) 

 

Falls with Injury:  

 

Pre-
Intervention 

 

9 month  

 

 

Post-
Intervention 
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Author 
Year 
Country 

Setting 
Sample Size 

Study 
Design 

Use of 
Existing 
Theory/Logi
c Model 

Control/Pre-
Intervention 
Sitter 
Practice 

Alternative(s) 
to Sitters 

Implementation 
Details 

Outcomes Data 
Collection 
Intervals 

- 1 critical 
care/ 
intermediate 
unit 

- 1 
neuroscience 
unit 

- 1 senior adult 
unit 

 

Sample Size: 

5,041 patient 
discharges (post-
implementation 
data) 

 

Baseline Fall 
Rate: 

1.7% Falls per 
patient discharge 
(= 85 falls/5,109 
total patient 
discharges) 

 

• Protocols created 
for telesitter to 
utilize 

• A second 
responder 
identified for 
telesitter to 
contact if primary 
nurse unavailable 

• Reason for 
monitoring/fall 
risks and 
communicated to 
telesitter at time 
of admission 

• 8 hour telesitter 
training 

Authors estimate 
avoidance of 3-5 
injurious falls annually 
(estimated with a falls 
with injury estimate of 9-
15% per other studies 
and observed 35% fall 
decrease) 
 

 

Change in Sitter Use: 

 

Patient companion 
hours decreased 10% 
(1,930 hr/moà1,735 
hr/mo) 

 

 

Costs: 

 

Projected fall cost 
avoidance of $52,000-
$87,500/year (Using the 
CDC’s (2013) estimate 
of $17,500 per fall, not 
internal data) 

 

Projected decrease in 
sitter cost of 
$25,200/year 

 

9 month 
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Author 
Year 
Country 

Setting 
Sample Size 

Study 
Design 

Use of 
Existing 
Theory/Logi
c Model 

Control/Pre-
Intervention 
Sitter 
Practice 

Alternative(s) 
to Sitters 

Implementation 
Details 

Outcomes Data 
Collection 
Intervals 

(extrapolated from CDC 
data rather than internal 
institution costs) 

 

24/7 telesitter cost 
($120,000) almost 
completely offset by 
combined fall cost 
avoidance and sitter 
reduction savings 
($77,200-$112,700) -- 
(unclear where this data 
is extrapolated from) 

 

Other Outcomes: 

 

Video monitors also 
used to prevent 
elopement, protect 
patients from interfering 
with their medical 
devices and to monitor 
seizure activity.  

Weeks, 
201130 USA 

Study Setting: 

• Med-Surg 
 

Setting Details: 

Pre/Post No Constant 
observation 

• “No sitter 
order” 

• Bed alarms 
• Fall 

precaution 
magnet and 
stickers 

• Slip resistant 
socks 

• Physicians no 
longer allowed to 
write orders for 
sitters 

• Sitters provided 
only by policy 
(patients on 
involuntary 
commitment, 

Falls: 

 

A decrease in falls  

(0.00543 falls/pt 
dayà0.00436 falls/pt 
day) OR 250 
falls/46,004 patient days 

Pre-
Intervention 

 

21 months 
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Author 
Year 
Country 

Setting 
Sample Size 

Study 
Design 

Use of 
Existing 
Theory/Logi
c Model 

Control/Pre-
Intervention 
Sitter 
Practice 

Alternative(s) 
to Sitters 

Implementation 
Details 

Outcomes Data 
Collection 
Intervals 

222 acute care 
bed not-for-profit 
hospital  

North Carolina, 
USA 

 

Baseline Fall 
Rate: 

0.00543 falls/pt 
day 

 

Baseline Fall-
related Fracture 
Rate: 

0.0000652/pt day 

 

 

• Encouraging 
family to stay 
with patient 

suicide ideation/ 
attempt 
precautions or in 
behavioral 
restraints) or 
nursing 
assessment 

• Nursing annual 
competency 
testing on suicide 
precautions 

• Sitter education 
and suicide 
precaution exam 

à 375 falls/86,003 
patient days 

 

Falls with Injury:  

 

Fall-related fracture 
rates (0.0000652 
fractures/pt 
dayà0.0000581 
fractures/pt day)  

OR 3 fractures/46,004 
patient days à 5 
fractures/86,003 patient 
days 

OR 3 fractures/250 falls 
à 5 fractures/375 falls 

 

 

Change in Sitter Use: 

 

Fewer sitters used (no 
data reported) 

 

 

Costs: 

Not reported 

 

Post-
Intervention 

 

42 months 
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Author 
Year 
Country 

Setting 
Sample Size 

Study 
Design 

Use of 
Existing 
Theory/Logi
c Model 

Control/Pre-
Intervention 
Sitter 
Practice 

Alternative(s) 
to Sitters 

Implementation 
Details 

Outcomes Data 
Collection 
Intervals 

 

 

Other Outcomes: 

 

Nurses reporting 
appreciation for not 
losing essential 
coworkers to a sitter 
assignment (anecdotal) 

 

 

Westle, 
201931USA 

 

 

 

 

 

 

 

 

 

 

 

Study Setting: 

 

· Neuroscience 
(NS) 

· Med-surg 
· Cardiovascular 
 

Setting Details: 

 

· 815-bed hospital 
· 34-bed 

neuroscience 
unit 

· 32-bed med-
surg unit 

· 32-bed 
cardiovascula
r unit 

Time 
Series 

No 
 
Falls 
 
Falls with 
injuries 

1:1 

 

Standard fall-
prevention 
interventions: 

 

· Bed locked 
in low 
position 

· Bed rails up 
· Assistive 
devices, call 
lights and 
personal 
items within 
reach 

· Non-slip 
footwear 

• Video 
monitoring 
with “virtual 
sitter” infrared 
camera 

(all pts received 
standard fall-
prevention 
interventions) 

• Infrared camera 
with depth 
sensors to 
visualize full-body 
3-D movement 

• Open software 
program to define 
and draw virtual 
zones, tip wires 
and other trigger 
points 

• Two-way audio 
interface 

• “Virtual sitter” 
patient fall risk 
algorithm 

• Pts at risk for 
suicide/homicide, 
overdose or 
under legal 
restrictions 
excluded 

Falls: 

 

Pilot: 

Neuroscience unit 
falls/1000 pt days: 4.77 
pre “virtual sitter”à3.45 
post “virtual sitter” 
P<0.001 

 

0 falls during the first 
three months of the pilot 

 

Post-scale falls/1000 pt 
days: 

Pre-
intervention 

 

12 months for 
neuroscience 
and med-surg 
units 

 

5 months for 
cardiovascular 
care unit 

 

 

Post-
intervention 
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Author 
Year 
Country 

Setting 
Sample Size 

Study 
Design 

Use of 
Existing 
Theory/Logi
c Model 

Control/Pre-
Intervention 
Sitter 
Practice 

Alternative(s) 
to Sitters 

Implementation 
Details 

Outcomes Data 
Collection 
Intervals 

 

 

 

 

 

 

 

 

 

 

Sample size: 

Pilot: 348 patient 
care days (98 pts 
monitored with 
“virtual sitter”) 

 

Baseline Fall 
Rate: 

Neuroscience: 

4.77 falls/1000 pt 
days 

0.91 injuries/1000 
pt days 

 

Med-surg: 

4.30 falls/1000 pt 
days 

0.76 injuries/1000 
pt days 

 

Cardiovascular: 

2.87 falls/1000 pt 
days 

0.70 injuries/1000 
pt days 

· Clutter-free 
rooms 

· Dry floors 
and 
adequate 
lighting 

· Hourly 
clinical 
rounds 

· Patient and 
family 
education 

· Bed and 
chair alarms 

 

• Creation of a 
central monitoring 
technician 
workstation for 
the pilot and 
subsequent off 
site central 
monitoring unit 
(CMU) 

• Training of 
monitor 
technicians with 
escalation 
pathway when a 
virtual sitter alert 
was generated 

Neuroscience 
4.77à3.90 

Med-Surg 4.30à2.43 

Cardiovascular 
2.87à1.01 

 

Aggregated data 
demonstrated 44% 
reduction in unassisted 
falls (p<0.001) 

 

 

Falls with Injury: 

 

Pilot: 

Neuroscience unit falls 
with injuries/1000 pt 
days: 0.91 pre “virtual 
sitter”à0.74 post 
“virtual sitter” P<0.001 

 

0 falls with injuries 
during the first 3 months 
of the pilot 

 

Post-scale falls with 
injuries/1000 pt days: 

 

12 months pilot 
data 

 

14 months post-
scale data for 
all three units 
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Author 
Year 
Country 

Setting 
Sample Size 

Study 
Design 

Use of 
Existing 
Theory/Logi
c Model 

Control/Pre-
Intervention 
Sitter 
Practice 

Alternative(s) 
to Sitters 

Implementation 
Details 

Outcomes Data 
Collection 
Intervals 

Neuroscience 
0.91à0.74 

Med-Surg 0.76à0.34 

Cardiovascular 
0.70à0.38 

 

Aggregated data 
demonstrated 40% 
reduction in fall-related 
injuries (p=0.065) 

 

 

Change in Sitter Use: 

 

145,000 hours of patient 
monitoring done by 8.4 
FTE monitor technicians 
which would have 
required 60 FTEs for 
1:1 sitters 

 

 

Cost: 

 

Cost avoidance of 
$196,000 for the 14 
fewer injuries from falls 
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Author 
Year 
Country 

Setting 
Sample Size 

Study 
Design 

Use of 
Existing 
Theory/Logi
c Model 

Control/Pre-
Intervention 
Sitter 
Practice 

Alternative(s) 
to Sitters 

Implementation 
Details 

Outcomes Data 
Collection 
Intervals 

(average cost of 
$14,000/fall with injury) 

 

 

Other Outcomes: 

 

None  

Wray, 
201432 USA 

Study Setting: 

• Med-Surg 
 

Setting Details: 

751 bed Magnet-
designated 
academic medical 
center - USA 

 

Baseline Fall 
Rate: 

3.2 falls/1000 pt 
days 

Time 
series 

Yes 
 
Falls 
  

1:1 (Constant 
Observation 
– CO)  

• Nurse 
assessment 
tool 

• Increased 
frequency of 
rounding 

• Intentional 
rounding 

• Constant 
observation 
practice changed 
from a physician-
driven to a nurse-
driven 
intervention 

• Nurses were 
provided with a 
variety of tools to 
maintain the 
safety of 
confused patients 

• Framework for 
nurses to 
increase the level 
of observation 
and assessment 

- 15-30 minute 
rounding 

- 2:1 observation 
- 1:1 observation 
• Reporting of unit 

CO utilization 
data to increase 
accountability 
and transparency 

Falls: 

 

10.1% improvement in 
fall rates (3.2 falls/1000 
patient daysà2.9 
falls/1000 patient days) 

 

Falls with Injury:  

Not reported 

 

 

Change in Sitter Use: 

 

42.6% decreased in 
total CO hours 
(75,328.7à43,253.7) 

 

Pre-
Intervention 

  

FY 2011 
(7/2010-6/2011)  

 

 

Post-
Intervention 

  

FY 2012 
(7/2011-6/2012) 
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Author 
Year 
Country 

Setting 
Sample Size 

Study 
Design 

Use of 
Existing 
Theory/Logi
c Model 

Control/Pre-
Intervention 
Sitter 
Practice 

Alternative(s) 
to Sitters 

Implementation 
Details 

Outcomes Data 
Collection 
Intervals 

• Nurses 
discouraged to 
call physician for 
CO orders 
except in cases 
of suicidal 
patients 

• Engagement of 
family members 
to personally 
observe loved 
ones 

• Daily rounding 
with clinical 
nurse specialist 
to better manage 
confused 
patients 

45.3% decrease in CO 
hours/100 patient days 
(115,769à163,622) 

 

Costs: 

 

41.3% ($533,917) 
decrease in CO 
expenditures 
($1,292,228—> 
$758,311) 

 

Other Outcomes: 

 

Elimination of 15.4 
FTEs (36.2à20.8) 

 

30.8% reduction in 
physical restraints 
(4.93% of patients in 
restraintsà 3.41%) 
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