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A BSTRACT
Background/Objective: Use of in-room sitters to prevent patient’s fall or injury is widespread in hospitals. This practice,
however, is expensive, seldom reimbursed, controversial in the literature, and not supported by a strong body of evidence. The
objective of this study was to determine the prevalence of patient falls and self-harm using in-room sitters and video monitoring
and associated costs.
Methods: In-room sitters and video monitoring was studied in two adult, medical surgical units, using an evaluative research
design, with quasi-experimental approach. Descriptive statistics and independent samples t tests were performed for analysis.
Results: The study identified no statistically significant difference in the prevalence of falls or self-harm events when video
monitoring was used to provide constant observation. There was statistically significant lower cost per patient day with video
monitoring.
Conclusions: Video monitoring is less expensive than sitters and does not impose a patient safety risk for falls or self-harm.
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1. I NTRODUCTION

ing patient safety cannot occur in a vacuum. Recent changes
to the healthcare system, for instance the Patient Protection
The initial Institute of Medicine report illustrated the need
and Affordable Care Act, have also required that we conto reduce errors and adverse patient events related to the adsider patient care practices in the context of cost of services
ministration of care in hospitals within the United States.[1]
provided versus the quality of services.
Following this report, the healthcare industry as a whole,
instituted approaches to improving the quality of patient care. Falls, injuries and incidences of self-harm are a significant
Despite this, recent studies have illustrated a lack of progress source of complications in US hospitals. Patients who are
in this area, indicating that medical errors and adverse events thought to have significant risk of self-harm or injury are ofin hospitals, if ranked amongst other diseases, would consti- ten monitored directly by a staff member. These individuals
tute the third leading cause of death in the US.[2] The fact are often referred to as “sitters”; a staff member or volunteer
that adverse clinical events remain such a threat to patient who provides direct and constant observation of a patient.
safety is a key consideration calls for examination of clinical Sitters are commonly used for patients who have delirium,
practices. Additionally, our efforts directed towards improv- agitation, confusion, personality and mood disorders, current
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substance abuse and those believed to be suicidal. They are
also used for patients who are unable to follow directions or
are non-compliant, are at risk to falls, are elopement risks,
are violent, have impaired vision and hearing and are deemed
to be at risk of removing medical devices.[3–9] Although most
commonly used in hospitals in the United States (U.S.), the
practice has been described in hospitals in Saudi Arabia,
Australia, Scotland Canada, and Taiwan. A survey of 102
hospitals revealed that all used some form of sitters to provide direct patient surveillance.[3] A recent study found that
79% to 100% of hospitals surveyed utilized sitters although
the practice was only instituted in 4% of patients.[4]
The use of sitters as paid individuals is expensive for hospitals. They are most often unlicensed personnel who are
reassigned from general nursing care duties to care for one
patient. The practice poses a challenge to available staffing
resources, and is rarely reimbursed. Costs have been estimated using paid salary dollars, patient length of stay, and
estimated savings related to the prevention of adverse outcomes.[3, 8] A classic study identified the cost-benefit of a
sitter shift at $3.76, with a cost of a sitter at $160.00, resulting in a net expense of $156.24.[9] This study provided the
groundwork for future studies. More recent studies estimated
a cost of $240.00 each day for each sitter.[10] In addition,
CNOs’ have reported that expenses related to the use of
sitters accounted for 1% to 20% of their salary budget.[11]
One unit in a 600-bed hospital reported a monthly cost of
$18,301 and an estimated annual cost of $219,612.[4] Hospitals in the United States have reported spending $500,000
to over $2,000,000 in costs related to sitters.[6, 9, 12] Clearly,
the use of sitters to provide constant surveillance is costly to
hospitals.
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present.[16–18]
The literature suggests that a decrease in the use of sitters
is possible, while at the same time, maintaining or improving patient safety.[19] These strategies include: symptom
triggered practice guidelines that offer early pharmacotherapy management and increased assessments;[20] medical and
nursing psychiatric consults or protocols;[3, 6, 14] and video
monitoring.[9, 11, 19] The use of unpaid adults who volunteered
or who were family/friends has been found to be cost effective, however, the reliance of volunteers to staff units around
the clock is difficult,[16, 21] Goodlett, Robinson, Carson, and
Landry noted that when in-room sitters were replaced with
video monitoring, the fall rate decreased by 6%, although the
difference was not statistically significant.[10] The authors
did not state why they felt the falls decreased with video
monitoring. The financial savings with video monitoring
were significant.
Despite the wide spread use of sitters, there is limited evidence regarding the effects of their use as a strategy for
improving patient safety.[6, 10, 14, 22] As such, it is important
for nurses to consider less expensive interventions that have
demonstrated success in preventing harm such as symptom
triggered protocols, staff education, and video monitoring.[9]
The intervention implemented in the hospital where the current study was performed, was engaged to decrease the use
of sitters in the study hospital was video monitoring. The
same video monitoring equipment employed by the hospital
security department was used for this project. Twelve units
designated 6-16 beds that would have a ceiling mounted
camera installed at the foot of each bed. The camera was
wired to a central console at the nurses’ station. The central
console was located in close proximity to the designated
patient rooms and was observed continuously by a trained,
unlicensed staff member for four hours at a time. The staff
member assigned to the monitors would immediately go to
the room if he/she noticed anything of concern such as the
patient attempting to get out of bed. When the staff member
responded to a patient room, another staff member monitored
the central console until he/she returned. The purpose of the
current study was to determine the effect of using sitters
versus video monitoring on overall patient safety.

The literature surrounding the use of sitters and patient outcomes is limited. Recently, there has been a call to closely
examine the practice of video monitoring as an alternative to
direct patient monitoring by a sitter.[13] Most studies examined patient falls as the outcome and results are conflicting.
Boswell, Ramsey, Smith, and Wagner found that a minimal
increase in patient falls was associated with each shift of
sitter time. They also reported a slight increase in patient satisfaction. Tzeng, Yim, and Grunawalt noted that when sitters
were more available on two different units the rate of falls
with injuries increased. The authors proposed the increase The aims of this study were to:
was due to a higher number of staff members sharing the
(1) Determine the prevalence of falls using in room sitters
responsibility of patient care resulting in fragmented workand video monitoring.
flow.[14] Another study indicated that when the use of sitters
(2)
Determine the prevalence of self-harm using in room
decreased, the fall rate also decreased.[15] In this hospital,
sitters and video monitoring.
nurses were reassigned at times to provide constant obser(3) Determine the cost associated with in room sitters and
vation when unlicensed staff was not available. In contrast,
video monitoring.
three studies identified that falls decreased when sitters were
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2. M ETHODS
2.1 Design, Setting, and Sample
A quasi-experimental, 4×8 design series with nonrandomized, consecutive sampling was used. The setting
was a large, not-for profit, teaching facility in West Central
Florida. Participants included adult medical surgical patients
18 years of age or older admitted to either the Cardiology
unit or the Neuroscience unit during the designated three
biannual 4 month periods, for a total of 4 years of data collection. The Cardiology department offered cardiac telemetry,
pre and post cardiac catheterization care, and heart transplant
evaluations. The 44-bed Neuroscience department offered
medical telemetry, long term seizure monitoring, and care for
both neurosurgical and neurology patients, with semi-private
and private rooms. The study was approved as exempt by the
Institutional Review Board and was granted a waiver of the
informed consent process. The University Human Subjects
Committee approved the study with purview over the project.
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difference in the unit prevalence of falls when in-room sitters
or video monitoring was provided as a safety intervention
for patients. However, the data reflected a decreasing trend
in falls per 1,000 patient days for each unit after video monitoring was implemented. A second aim of this study was
to evaluate the occurrence of self-harm events. Inferential
statistics could not be performed due to the rareness of events
of self-harm attempts. There were a total of three self-harm
events for patients on video monitoring. In year 4, one unit
identified two patients attempting self-medication and the
other unit observed one patient attempting to self-medicate.
Staff members were able to intervene in each occurrence to
prevent the self-medication event from occurring.

Total salary dollars, non-licensed hours and dollars, and average hourly base rates were evaluated for each unit. Costs
were calculated as per patient cost when receiving sitter service, and an organizational cost for providing the service.
Unit one decreased the available beds in 2011, which decreased the number of staff required for patient care. This
2.2 Measures
unit had a statistically significant decrease (p < .05) in the
Falls were defined as an unplanned descent to a lower level
total number of patients monitored by video or sitter in year
when a staff member was not with the patient. This variable
4 as a result of dividing the unit in half.
was measured as falls per 1,000 patient days. Self-harm
events were defined as patient actions with actual or potential Both units observed a significantly higher (p < .001) number
to cause self-harm and included self–medication, adjustment of video monitored patient care interventions than sitters due
of intravenous fluids, and suicidal gestures. Costs included to a change in practice and policy at the organization. Both
total salary dollars, non-licensed hours and dollars, and av- units were able to eliminate the use of unlicensed paid staff
erage hourly base rates. Costs were calculated as individual members to provide sitter services after video monitoring
patient cost when receiving sitter service, and as organiza- was implemented (see Tables 1 and 2). Unit two had a signifitional cost for providing the service. Video monitoring was cant increase (p < .001) in year 2, and (p < .05) in year 4 total
defined as continual observation of 1-16 patients at a central patient days with video or in-room sitters and significantly
console on the unit. In room sitters were defined as one staff lower (p < .05) sitter days to provide the video or in-room
member in a room who provided constant observation of 1-2 service, which reveals that more patients were constantly
observed by fewer staff members. In year 4 unit one demonpatients.
strated a significantly lower (p < .05) monthly expense for
sitters estimated at the base rate for Certified Nursing Assis2.3 Data collection
Data were collected on a monthly basis. Patient falls and self- tants (CNAs). Unit two demonstrated a significantly lower (p
harm events were obtained from the hospitals risk manage- < .05) in both year 2 and year 4 monthly expense for sitters
ment department. Cost data and patient days were obtained estimated at the base rate for PCTs. Both units experienced a
significant decrease (p < .05) in non-licensed overtime hours
from the hospital’s Finance Decision Support system.
and dollars when they instituted video monitoring.
3. R ESULTS
The estimated salary dollars per sitter days decreased in both
Statistical analysis was performed using descriptive statis- units. Unit one had significantly lower estimated salary doltics with standard deviation and independent samples t tests. lars per sitter day (p < .001) in year 2, and (p < .05) in year
Table 1 (Cardiology unit) and Table 2 (Neuroscience unit) 4. Unit two had a significantly lower (p < .001) estimated
present a comprehensive analysis of the data for each of the salary dollars per sitter days in both years 2 and 3. Table 3
time points, reflecting on direct sitter observation and obser- demonstrates that the actual average salary dollar per sitter
vation using video monitoring technology. There were no day for each unit decreased after the implementation of video
statistically significant differences in the number of patient monitoring.
fall events for either unit. In addition, there was no significant
Published by Sciedu Press
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Table 1. Unit One: A Cardiac Unit
Variable

Baseline

Year 2

Year 4

Patient Days per month

1,444.75 (SD 54.66)

1,449.25 (SD 37.96)

847.00 (SD 26.81)

Average daily census

47.79 (SD 1.77)

47.93 (SD 0.96)

27.33 (SD .86)

Average Age of All Patients

60.63 (SD .25)

57.13 (SD .48) **

55.13 (SD .63) **

Number of patient days with an in room sitter

104.00 (SD 44.27)

7.88 (SD 6.86) *

1.13 (SD 1.31) *

Number of patient days with a video sitter

0

121.00 (SD 3.83) **

83.25 (SD 31.12) *

Number of in room sitter days

61.86 (SD 21.65)

7.875 (SD 6.86) *

1.13 (SD 1.31) **

Number of video sitter days

0

30.25 (SD .96) **

30.25 (SD .96) **

Total Pt days with video and in room sitters

104.00 (SD 44.27)

128.88 (SD 8.98)

84.38 (SD 31.31)

Total sitter days providing video and in room monitoring

61.88 (SD 21.65)

38.13 (SD 7.26)

31.38 (SD 1.49) *

Number of unit falls

4.25 (SD 2.75)

6.25 (SD 3.77)

1.25 (SD 1.50)

Number of patients that fell that month

3.75 (SD 2.22)

6.00 (SD 3.74)

0

Total direct budgeted HPPD

7.40 (SD .00)

7.20 (SD0.00)

7.20 (SD 0.00)

Non-licensed OT hours

507.00 (SD 228.14

195.00 (SD 21.18) *

66.75 (SD 56.35) *

RN LPN hours

9,015.25 (SD 538.99)

8,937.75 (SD 500.45)

5,712.75 (SD 92.26)

Non-licensed hours

6,148.25 (SD 818.80)

5,123.00 (SD 613.28)

3,943.50 (SD 104.93) *

Total Productive Direct Care Hour

15,163.50 (SD 1,227.04)

14,062.75 (SD 780.64)

9,656.25 (SD 141.81)

RN HPPD

6.23 (SD .37)

6.18 (SD .22)

6.75 (SD .25)

Non-licensed HPPD

4.23 (SD .49)

3.55 (SD .42)

4.68 (SD .22)

Total HPPD

10.50 (SD .76)

9.70 (SD .48)

11.40 (SD .42)

Monthly expense for sitters estimated with PCT AHR (no OT)

17,255.70 (SD 6,036.72)

10,632.30 (SD 2,025.08)

8,749.86 (SD 416.38) *

Estimated Salary dollars per sitter day at PCT base rate

172.58 (SD 21.05)

82.00 (SD 10.44) **

112.19 (SD 30.99) *

* p < .05; ** p < .001

Table 2. Unit Two: A Neuroscience Unit
Variable
Patient Days per month
Average daily census
Average Age of All Patients
Number of patient days with an in room sitter
Number of patient days with a video sitter
Number of in room sitter days
Number of video sitter days
Total Pt days with video or in room sitters
Total sitter days providing video and in room monitoring
Number of unit falls
Number of patients that fell that month
Number of patients that attempted to self medicate or self harm
event
Number of patients that were rescued from self harm event by video
sitter
Total direct budgeted HPPD
Non-licensed OT hours
RN LPN hours
Non-licensed hours
Total Productive Direct Care Hour
RN HPPD
Non-licensed HPPD
Total HPPD
Monthly expense for sitters estimated at base rate for PCT
Estimated Salary dollars per sitter day at PCT base rate

Baseline
1,036.51 (SD 35.21)
34.58 (SD 1.26)
55.38 (SD .75)
114.50 (SD 8.66)
0
45.00 (SD 5.72)
0
114.50 (SD 8.66)
45.00 (SD 5.72)
6.50 (SD 2.65)
6.25 (SD 2.50)

Year 2
992.59 (SD 42.49)
33.10 (SD .53)
55.63 (SD 1.55)
1.25 (SD 1.50) **
164.25 (SD 11.35) **
1.00 (SD 1.15) **
30.25 (SD .96) **
165.50 (SD 12.40) **
31.25 (SD 1.71) *
8.25 (SD 2.50)
7.50 (SD 1.73)

Year 4
1,202.03 (SD 43.06) **
40.13 (SD 2.17) *
46.88 (SD 1.25)
.25 (SD .50) **
163.50 (SD 19.84) **
.29 (SD .48) **
30.25 (SD .96) **
163.75 (SD 20.30) *
30.54 (SD 1.27) *
6.00 (SD 2.94)
5.25 (SD 2.22)

0

0

.50 (SD .58)

0

0

.50 (SD .58)

7.20 (SD 00)
576.75 (SD 95.40)
6,909.75 (SD 550.87)
5,346.50 (SD 333.19)
12,256.25 (SD 461.45)
6.68 (SD .62)
5.15 (SD .26)
11.83 (SD .57)
12,549.60 (SD
1,593.93)
110.34 (SD 18.96)

7.20 (SD 00)
267.75 (SD 151.32) *
6,665.25 (SD 444.01)
4,880.00 (SD 266.81)
11,545.25 (SD 683.80)
6.73 (SD.22)
4.90 (SD .18)
11.63 (SD .43)
8,715.00 (SD 476.28)
*
52.75 (SD 2.28) **

7.20 (SD .00)
324.25 (SD 160.28) *
7,871.50 (SD 209.40)
4,869.50 (SD 253.22)
12,741.00 (SD 409.48)
6.53 (SD .13)
4.03 (SD .22) **
10.58 (SD .34) *
5,716.99 (SD 354.93) *
52.47 (SD 5.31) **

* p < .05, ** p < .001
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Table 3. Estimated average salary dollars per patient sitter
day
Baseline

Year 2

Year 4

Average Base Rate for PCT

$11.62

$12.21

$12.83

Unit I

$172.58

$82.00

$112.19

Unit II

$110.34

$52.74

$52.47

4. D ISCUSSION

2017, Vol. 7, No. 3

5. L IMITATIONS
There are several limitations to this study. The study design included analysis of retrospective data that was obtained
from hospital databases that were not created for research
purposes. The pre-intervention evaluation period dates back
to a time when video monitoring was widely implemented in
the study institution. In years 2 and 3 the use of in-room sitters occurred rarely in the two units evaluated. Author bias is
also a limitation due to the primary researcher for this study
was responsible for implementing video monitoring at the
organization. The reporting of patient falls and self-harm is
tracked electronically through a voluntary reporting process
and under reporting is possible. The specific sitter salary
dollars are unable to be isolated due to the individuals that
provided the sitter services are the same population of employees that serve as the unlicensed care on each unit. Other
factors that may influence patient safety such as purposeful
rounding and patient education were not accounted for in this
study. In addition, the institutions fall prevention program
was revised during the dates the data was collected. It is
possible that these changes may have influenced fall rates.
These limitations weaken the ability to generalize findings
of this study. This study used existing data sets that were
not created for the purpose of research. Sampling an measurement errors are characteristic of these data sets and my
lessen the internal validity of findings.

This study addressed the three general aims; to determine the
prevalence of patient falls and self-harm using in-room sitters
and video monitoring, and to determine the cost associated
with each. Sitters were exclusively used in year 1 for constant observation, and video monitoring was the prevailing
method of providing constant observation in the two units
for years 2 and 3. This practice is widely used in hospitals.
The University Health Consortium (UHC) recently published
guidelines for the use of sitters from over 16 academic medical centers.[23] These documents describe the use of sitters
as an intervention to prevent patient falls and protect patients
from self-harm. Findings of this study did not demonstrate
any differences in fall rates in either unit when comparing
in-room sitters with video monitoring sitters. However, both
units were able to demonstrate a downward trend in falls
per 1,000 patient days for the three years reviewed. Similar
findings have been reported by other authors.[11, 24, 25] The
UHC provides decision-making processes that nurses apply
6. C ONCLUSION
when determining the need for a sitter to protect a patient
A
widespread practice in adult, medical-surgical nursing
from self-harm during hospitalization. This study was unable
units
is using in-room sitters for patients at risk of self-harm
to evaluate self-harm events when sitters or video monitoring
or falling. The cost of providing this monitoring is expenwas used due to the rareness of these events.
sive and not supported by a strong body of evidence. The
The third aim of this study was to evaluate the cost difference results of this study support a lower cost nursing practice
between the practice of in-room sitters and video monitoring that does not impose a patient safety risk for falls or selfsitters to provide constant observation services. Findings harm associated with the implementation of video monitorrevealed a significant decrease (p < .001) in salary cost per ing. Evaluating the perception of staff and patients related
patient sitter day without a significant increase in patient falls to the use of video monitoring is beyond the scope of this
or self-harm events when video monitoring was used on a study and could be a potential qualitative study. The trend in
unit for the majority of patients requiring constant observa- falls per 1,000 patient days demonstrated a slight decrease.
tion. The units were able to increase or decrease the number This is an important factor and this review was unable to
of patients provided constant monitoring without increasing distinguish the cause of this trend since other interventions
the need for additional staff. Three other acute care hospitals were also implemented in the four years of data that was
that reported pilot projects using video monitoring were able reviewed. Future studies that evaluate the effectiveness of
to demonstrate a cost savings.[11, 24, 25] The cost savings at other interventions that prevent patient falls and self-harm
the facility annually was over $500,000 in the first year, and events are necessary as we continue to require cost-effective
annually since year 1. This study is important as findings alternatives for patient care in the practice of nursing.
suggest that nurses can provide lower cost care without a
risk to patient safety by using video monitoring instead of C ONFLICTS OF I NTEREST D ISCLOSURE
in-room sitters.
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