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Effects of an Intervention to Increase Bed Alarm Use to Prevent

Falls in Hospitalized Patients: A Cluster Randomized Trial

Ann Intern Med. 2012 November 20; 157(10): 692-699
Impact factor:13.9
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P (Population/ Problem) : Hospitalized Patients/Falls Prevention

I (Intervention) : Bed alarm systems(Education, training, and technical
support)+Usual Care

C (Comparison) : Usual care

1.Fall risk assessment(adapted Morse Fall Scale (125).
2. General safety measures
3. Bed alarms were available to patients

O(Outcomes) :

1.Pre—post difference in change in falls per 1000 patient-days
2. number of patients who fell, fall-related injuries

3. number of patients restrained
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« Methodist Healthcare-University Hospital, an
urban,academically affiliated community hospital in Memphis,
Tennessee, on 16 medical-surgical nursing units with 349 beds.

« All patients became eligible for study participation at the time
of admission

- to 1 of the 16 study units, and eligibility ended with discharge
from 1 of the 16 study units.

- * Methodist Healthcare institutional review board reviewed and
approved the research protocol/and granted a waiver of
informed consent
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2.7 k(Allocation) - Bk H N =& EKEEEEX.. ?

* A Cluster Randomized Trial

8 pairs

The first in the pair was randomly assigned to the intervention or
control group

Units were allocated by using a random-number sequence in SAS
software,version 9.2

* Patients were blinded to unit assignment.
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Table 1
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Charactenistics of Intervention and Control Nursing Units During Baseline and Study Periods”

Variable

Unit-level characteriztics

Control Units

Intervention Units

Bazeline Period

Study Period

Baszeline Period

Study Period

Units, o 8 8 8 g*
Patient-days 35377 83604 30113 59011
Mean fall rizk score (SD) " 61.4(25.5) 61.1(19.8) 62.8(24.T) 63.2 (20.2)

AMedian proportion of patient-days (IQR), by patient-level

characteristic

0.17 (0.10-0.20)

0.25 (0.14-0.30)

0.20 (0.18-0.26)

0.30(0.26-0.32)

Female sex

0.53 (0.49-0.57)

0.53 (0.51-0.55)

0.59 (0.55-0.61)

0.58 (0.55-0.59)

Whate race

0.31 (0.27-0.40)

0.32 (0.26-0.44)

0.31(0.20-037)

0.32(0.21-0.37)

Psychotropic drug use

0.25 (0.19-0.30)

0.22 (0.18-0.24)

0.26 (0.25-0.29)

0.26 (0.21-0.27)

Primary insurance

Medicare

0.61 (0.49-0.67)

0.57 (0.50-0.67)

0.64 (0.61-0.66)

0.59 (0.57-0.65)

Medicaad

0.13 (0.10-0.17)

0.12 (0.10-0.14)

0.11(0.10-0.12)

0.12(0.10-0.13)

Other mnsurance

Median proportion of hours per patient-day (IQR), by
staffing

0.28 (0.22-0.33)

0.30 (0.21-0.39)

0.24(0.22-0.29)

0.30(0.23-0.33)
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AMedian proportion of hours per patient-day (IQE), by
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staffing
Fegistered murse 52{41-61) 43(3943) 434048 383642
Licensed practical murse 1.5(1.0-24) 1.2(1.03-1.7) 24(22-18) 19(14-20)
Nursing assistant 282730 21{20-13) 302832 23(20-13)

IQF. = mierquartile range.

kS

Two umts unexpectedly closed durmg the study penod and provided data only for 3 mo.

'-Dem'ed from the Morse Fall Scale (15) and scored from 0 to 123, This element was included m the electrome medical record only m the last

month of the baselme penod but m all 18 mo of the mtervention penod.
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Appendix Table

Admission Characteristics of Patients on Intervention and Control Nursing Units Durning Baseline and Study

Periods
Variable Control Units Intervention Units
Baseline Period  Siudy Period Bazeline Period Siudy Pericd
Patients, » 7327 16911 5272 10 7561
Demographic characteriztics
Mean age (5D, 59.3(16.6) 59.1 (16.8) 60.1 (17.6) 59.6 (17.3)
Female sex. % 53.7 538 5357 54.7
White race, % 325 329 286 s
Psychotropic drug usze, % 30.3 2340 295 275
Primary insurance, %
Medicare 4.7 539 58.3 572
Medicawd 13.7 132 123 11.9
Other incurance 257 250 23.4 233

= e —1
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Control:

« The study interventionist also did rounds for approximately 15 minutes
once or twice per week on control units, promoting the hospital’ s fall
prevention protocol but without emphasizing the use of bed or chair
alarms

Intervention:

- 1. did rounds every weekday for approximately 15 minutes

« 2.The study interventionist and the principal investigator conducted
extensive educational sessions on the use of the alarm system at each
intervention unit.

 3.The study interventionist encourage the use of bed alarms by delivering
them and setting them up on patients selected for their use, address
technical issues related to use of the alarms, and provide training on
device use.

si Lt BT = == Ak
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=
=
E lMeditaI—surgical nursing units (n = 16]|
=
2
=
z l—< Excluded (n = 0)
]
=
[a]
E Randomly assigned (n = 16)
% on the basis of unit fall rate during observation period
@
l .,
- Intervention (m = 8) Control {n = 8)
= 3764 (range, 1903-5415) 4422 (range, 2570-7308)
§ patient-days during patient-days during
= observation period observation period
g l Y
£ & | Lost to follow-up (n = 2)* Lost to follow-up in = 0)
L g
-]
= £ | Discontinued intervention Discontinued intervention
<3| in=0) (n=0)
1]
E
l ¥
n Intervention (m = B) Control {n = B)
E 9619 (range, 6182-1 10 451 (range, 6321~
E 11 781) patient-days 18 558) patient-days
< during intervention period during intervention period

Fizure L. Study flow diagram

Mean and range of patent-days in individnsl pursing units over the 8-mo observation period
(allocation) and 18-mo mtervention period (analysis) are reported

* Two units umexpectedly closed during the smdy and provided data for only 3 mo.

2 units randomly assigned to the
Intervention group unexpectedly
closed during the third month of the
18-month study.

Incomplete data were assumed to be
missing at random.

=\ =55 4+
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The relative effect of the intervention is expressed as a risk ratio (RR),
defined as (fall event rate in the intervention units during the study
period/fall event rate in the intervention units during the baseline
period)/(fall event rate in the control units during the study period/fall
event rate in the control units during the baseline period). An RR /ess
than 1.0 favors the intervention units.

The absolute effect of the intervention was expressed as the
population averaged difference in differences (DID), which we
defined as (fall event rate in the intervention units during the study
period — fall event rate in the intervention units during the baseline
period) — (fall event rate in the control units during the study period -
fall event rate in the control units during the baseline period). A DID
less than 0 favors the intervention units.
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Figure 2. Alarm days and falls per 1000 patient-days on control and intervention nursing units
Error bars represent SDs.
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Table 2

Outcomes per 1000 Patient-Days During the Baseline and Study Periods on Intervention and Control Nursing Units *

End Point, per 1000
Patient-Days

Adjusted Fall Rates During
Baseline Period (95% CI)

Adjusted Fall Rates During Study

Period (95% CIy#

Ratio (95% CI)

RR (95% CI)

Difference (95% CI) DID (95% Cl)§

Falls

C: 5.11 (4.07 to 6.75)
1: 5.76 (4.31 to 7.86)

C:4.56 (3.80 to 5.81)
I: 5.62 (4.98 to 7.76)

C: 0.89 (0.75 to 1.03)
I: 0.98 (0.77 to 1.39)

1.09 (0.85 to 1.53)

C:—0.55(-1.48t00.14)  0.41(-1.05 to 2.47)

[: -0.14 (=1.77 to0 2.02)

Patients who fell

C:4.57(3.83t05.92)
I: 5.00 (3.76 to 6.75)

C: 4.01 (3.50 to 5.00)
I: 5.04 (4.47 t0 6.52)

C:0.88 (0.74 to 1.01)
I: 1.01 (0.82 to 1.31)

1.15 (0.92 to 1.49)

C: —0.56 (—1.44 t0 0.05)
I: 0.03 (—1.18 to 1.30)

0.59 (-0.50 to 1.84)

Injurious falls

C: 1.87 (1.44 to 2.35)
I: 1.30 (0.89 to 1.84)

C:132(097 to 1.62)
I: 1.30 (1.05 to 1.56)

C: 0.70 (0.46 to 0.94)
1: 1.00 (0.61 to 1.60)

1.42 (0.77 to 3.34)

C: —0.55 (-1.24 t0 0.09)
[: 0.00 (—0.72 to 0.57)

0.56 (~0.32 to 1.67)

Patients restrained

C:3.86 (2.83 to 5.34)
I: 5.20 (3.76 to 8.59)

C: 5.65 (3.82 to 8.24)
I: 6.29 (5.21 t0 9.03)

C: 1.46 (1.16 to 1.78)
I: 1.21 (0.85 to 1.55)

0.83 (0.56 to 1.18)

C: 1.79 (0.57 to 3.34) —0.69 (-3.77 to 1.03)

I: 1.09 (—1.23 to 2.47)

C = control unit; DID = difference in differences; I = intervention unit; RR = risk ratio.

*
Adjusted rates are from a marginal model that accounts for the cluster randomized design; estimates are from a model adjusted for group assignment, period, and group assignment x period interaction
(“base model™). For falls, an RR <1.0 and a DID <0 favor the intervention units.

765 490 patient-days.

’tl42 615 patient-days.

“Difference in change in intervention compared with control units (intervention units — control units).
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Table 3

Relative and Absolute Effects of Alarm Intervention for the Primary and 3 Secondary End Points. Adjusted
for Unit-Level Covariates

End Point Covariate (95% CT)
Etafﬁ:ng* Demographic Characteristics”  AlF
Fall= F: 118 (0.88 to 1.75) F: 1.08 (0.83 to 1.50) R:1.17(0.87 to 1.568)
A-079(—0.77 to 3.11) A- 033 (077 to 3.11) A- 069 (—0.88 to 3.01)
Patients who fell E: 1.21 (098 to 1.64) R: 1.14 (095 to 1.45) R:1.22(1.01 to 1.55)F
A:C‘.E:{—C‘.:E‘TDE.].E:I A-052 { 0.2 gtl:I-:].ﬁ-:l ;L:':'SII: 5111:']139)
Injunouns falls F: 1.60 (0.84 to 3.70) E: 1.45 (0_81 to 3.65) F:159(0.81 to 3 :1'-')
A- 071 (—023 1o 1.84) A 056 (—0.23 to 1.54) A Q.73 (0.19 to 2.49)
Patients restrained  E: 0.83 (051 to 1.26) F: 084 (054 t0 1.21) F: 082 (0.45 to 1.19)
A:-0TO(-399t0 1.06) A:—-0.79(-399to 1.06) A:—081 (—5.34 to 0BT}

A = absolute, expressed as difference m differences; B = relative, expressed as nsk ratio.

;—
Adyusted for base covanates (group assignment, time penod, and group assignment * fime period interaction) plus staffing covanates (registered

purse, hcensed practical nurse, and nursing assistant hours per patient-day).
Adyusted for base, demographie (age, sex, race, and insurance status), and psvchotropic diug use covarnates.
" Adjusted for base, staffing, demographic, and psychotropic drug use covarates.

§
" P=0.05.
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Interventions for preventing falls in older people in care
facilities and hospitals (Review)

Cameron ID, Gillespie LD, Robertson MC, Murray GR, Hill KD, Cumming RG, Kerse N
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Interventions for preventing falls in older people
in care facilities and hospitals (Review)

Summaa of main results

Despite the addition of 20 trials (35,270 participants) many of
the results from the pooled analyses remain inconsistent.

Exercises

Thirteen trials in care facilities and two in hospitals investigated
exerclse as a single intervention.

In care facilities overall, there was no reduction in rate of falls or
risk of falling. However, there appeared to be a trend towards an
increase in rate of falls in facilities including high level nursing care
and a trend towards a decrease in intermediate level care facilities.
Of the various exercise components tested, only balance training
using mechanical apparatus in intermediate level care facilities re-
duced rate of falls, but the adoption of these interventions may
be problematic. Our subgroup analysis by level of care plus the
subgroup analysis in Faber 2006, suggested that frail participants
might be less likely to benefit from exercise interventions.

In hospirals there is some evidence that additdonal physiothe
in subacute wards reduced risk of falling.

In summary, within each setting results relating to the effecty
ness of exercise are inconsistent. This may relate to the type and
intensity of exercise, differences in study populations, or possibly

variation in methodological qualicy.

Medication (drug target)

Medication review by a pharmacist

Five studies tested vitamin D supplementation in care facilities,
and one in a hospital. In addition, one placebo-controlled trial in
a care facility investigated the effect of daily multvitamin supple-
mentation which included vitamin D and calcium.

In care facilities, results showed a significant reduction in the rate
of falls (five trials) but not risk of falling (six trials). Average serum
vitamin D) levels at baseline appeared to be low or very low in all
six studies (see Characteristics of included studies), indicating that
these results relate to the low vitamin D levels in residents of care
facilities.

In hospital, one trial in an acute geriatric unit found no effect
of vitamin I supplementation on risk of falling, despite the low
levels of vitamin D at baseline. The median length of stay was only
30 days.

These results suggest that vitamin D supplementation in people
living in care facilities is effective,

Environment/assistive technology

In one trial in a high level nursing care facility there was no effect

on rate of falls from using a wireless position-monitoring patch
{Clifton 2009),

jals in hospitals investigated environment/assistive
opy interven inc appeared to
significantly increase falls compared with vinyl Aooring, There was
no effect on falls of low-low beds or using identification bracelets

for patients at high sk,

Social environment

Five trials in care facilities and five in hospitals targeted staff train-
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6-PACK programme to decrease fall injuries in acute hospitals:
cluster randomised controlled trial

Anna L Barker,! Renata T Morello,' Rory Wolfe,' Caroline A Brand,' Terry P Haines,? Keith D Hill,?
Sandra G Brauer,* Mari Botti,> Robert G Cumming,® Patricia M Livingston,® Catherine Sherrington,”
Silva Zavarsek,® Richard | Lindley,” Jeannette Kamar®

ABSTRACT

OBJECTIVE

To evaluate the effect of the 6-PACK programme on
falls and fall injuries in acute wards.

DESIGN
Cluster randomised contralled trial.

SETTING
Six Australian hospitals.

PARTICIPANTS
All patients admitted to 24 acute wards during the trial
period.

INTERVENTIONS

Participating wards were randomly assigned to receive
eitherthe nurse led 6-PACK programme or usual care
over 12 months. The 6-PACK programme included a fall
risktool and individualised use of one or more of six
interventions: “falls alert” sign, supervision of
patientsin the bathroom, ensuring patients’ walking
aids are within reach, a toileting regimen, use of a
low-low bed, and use of a bed/chair alarm.

MAIN OUTCOME MEASURES
The co-primary outcomes were falls and fall injuries
per 1000 occupied bed days.

RESULTS

1.04, 0.78 t01.37; P=0.796) and fall injuries (0.96, 0.72
to 1.27; P=0.766) were similar in intervention and
control wards.

CONCLUSIONS

Positive changes in falls preventmn practlce occurred
following the in

between groups.
effectiveness of falls preventmn mter\fentmns inacute
wards remains absent. Novel solutions to the problem
ofin-hospital falls are urgently needed.

TRIAL REGISTRATION
Australian New Zealand Clinical Trials Registry
ACTRN12611000332921.

Introduction
Falls remain a common cause of harm to patients in acute
hospitals worldwide. In the United Kingdom, as many as
250000 falls and more than 1000 fractures are recorded
each year.! Recent epidemiological studies provide evi-
dencethat the harm from in-hospital falls is increasing. A
Danish study that included national hospital data
showed that the rate of fall related major injuries
mcreased more l:han 11% hetween 2007 am:l 2[}12 . The
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6-PACK programme to decrease fall injuries in acute hospitals :
cluster randomised controlled trial

Fig 3 | Use of 6-PACK programme components during
randomised controlled trial period by group
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