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A 2-hour turning pgere€ol has been con-
sidered a standard of pressure injury (PrI)
prevention since Florence Nightingale
first implemented the strategy at a Crime-
an War hospital in the 1850s. Since then,
it has become standard practice that all
patients and residents at risk for PrI are
turned every 2 hours (Q2H), regardless

of patient/resident preferences and risk
factors, facility type, and level of care, and
despite limited scientific evidence on its
effectiveness. Further, sleep-wake distur-
bances have been shown to delay wound
healing.' They are known to contribute to
cognitive decline, delirium, and even the
progression of dementia and Alzheimer’s

disease,” indicating that around-the-clock
bi-hourly turning can be harmful to resi-
dent well-being in nursing homes.

Since 2000, several studies in the
postacute care population have examined
whether equivalent or better PrI outcomes
could be achieved with extended turning
intervals. In 2005, DeFloor et al' studied
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Q2H, 3-hour (Q3H), 4-hour (Q4H),
and 6-hour (Q6H) turn intervals with 2
different mattress types in 838 nursing
home residents. The study randomized
residents into 4 experimental groups
(Q2H, Q3H, Q4H, and Q6H turning
schedules) and 1 standard care group
using 2 different mattress types over 4
weeks. The study concluded that Q4H
turning on viscoelastic mattresses result-
ed in a lower in-house acquired PrI rate
and was a more feasible and cost-effec-
tive method for PrI prevention than more
frequent turning schedules regardless of
the mattress type. In 2013, Bergstrom et
al’ conducted a cluster-randomized clin-
ical trial in 27 nursing homes and 942
residents in the United States and Can-
ada, examining PrI incidence with Q2H,
Q3H, and Q4H turning schedules using
high-density viscoelastic foam mattress-
es. The study found no difference in PrI
incidence among the Q2H, Q3H, and
Q4H turning groups. Researchers later
determined that using Q3H and Q4H
turning intervals is more cost-effective
per nursing home resident across their
lifetime than using the traditional Q2H
turning schedule for all.” Most recently,
Yap et al’ undertook a cluster-random-
ized clinical trial in 9 US nursing homes
to compare outcomes among Q2H, Q.
and Q4H turning protocols, the results o
which are pending publication.

Meanwhile, clinical practice guid
since 2014 have advanced to recomme

cally feasible.” T
of evidence-based turning frequencies
beyond the standard Q2H interval for all;
however, the guidelines offer no specific
guidance to direct clinicians about deter-
mining the most appropriate frequency
for each individual. Without this guidance,
caregivers and residents are left with their
best guess in selecting a frequency. For
fear of litigation, many default to the Q2H
rule for all rather than implementing an in-
dividualized program for each.
Individualizing the turn frequency is
aligned with person-centered care rather
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than a one-size-fits-all intervention. It ac-
knowledges the individual’s unique needs
and circumstances for PrI prevention and
management, including their PrI risk, skin
health, mobility level, and tissue toler-
ance. For example, some individuals with
a preexisting PrI may benefit from a more
frequent turning schedule to offload and
provide more frequent pressure redistri-
bution to damaged tissues, whereas those
with lower risk and healthy skin may ben-
efit from longer turning schedules. This
individualization may improve resident
sleep hygiene while also allowing for better
allocation of nursing time.

Despite the evidence supporting clinical
efficacy and economic benefits of longer
turning frequencies, a significant gap¥n

ocols is low regardless of the health
care setting,” adhering to the turn pro-
tocol arguably becomes more critical as
turning intervals are extended. For this
study, wireless accelerometer-based sen-
sor technology was used to help staff track
each resident’s repositioning needs and
monitor protocol adherence.

Aims. The aims of this QI program were
to 1) develop a turning frequency selec-
tion tool based on existing evidence and
clinical expert opinion, 2) assess the fea-
sibility of operationalizing individual turn-
ing schedules using the tool by measuring
adherence to the turning schedules, 3)
determine whether individualized turning
schedules improve clinical outcomes by
comparing facility-acquired PrI rates in QI
participants with those of nonparticipants,
and 4) measure the difference in required
staff time by comparing the staff time
turning residents per individual schedules

KEY POINTS

e New guidelines recommend
personalizing turning schedules
to support person-centered
care but lack specific recom-
mendations about which turn-
ing frequencies are appropriate
for various risk levels.

e Aquality im ent pro-
gram to de he feasibil-
ity an t es @f using in-

turn schedules for
d nursing home
as implemented at
ors’ institution.
Over 7 months, 154 residents
their turn period individu-
alized, with 56% qualifying for
3-hour or 4-hour schedules. Fa-
cility-acquired Prl incidence was
94% lower in participants than in
nonparticipants (P <.0001).

e  The results of this study indicate
that the implementation of
individualized turning schedules
is feasible, safe, and may help
reduce nursing staff time.

to the time that would have been spent
with a universal Q2H schedule.

METHODS

The QI project was conducted from
July 2019 through April 2020 and consist-
ed of 2 phases. First, the turn frequency
tool was developed in July and August
2019, field-tested by nursing home staff
in September 2019, and revised based on
feedback. Second, the individualized turn
frequency tool was implemented as a QI
in September and October 2019 using a
wireless, patient-wearable sensor system
to operationalize the program.

Ethical considerations. The initiative
was implemented as a QI for individual-
izing and monitoring a previously estab-
lished turning and repositioning program.
The QI initiative received approval from
the nursing home company’s skin integri-
ty practice council. Physician orders were
obtained for each participating resident
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Table 1. Initial Version of the Turning Frequency Tool Identifying Risk Factors That Influence Turn Regimen

Turn frequency Patient risk factors Additional guidance
e 2 or more Prls on 2 or more turning
QIH surfaces
e 1 large Prl that cannot be offloaded
with positioning
e Any single Prl, any stage, on only 1
Q2H turning surface Refer to Braden scale
e Totally dependent and/or bedfast
e No current Prl AND
Q3H e Limited mobility OR
e Sensory/cognitive impairment
e No current Prl, no history of Prl, AND
Q4H e Limited ambulation or chair-fast OR
e Impaired sensation/cognition
e No Prlrisk factors 2
e 100% independent with daily am
lation
No schedule * No cogmtlvg |mp§|rment No Prl risk factors
e No sensory impairment
e No history of Prl OR
e Resident opts out of
e Adhesive allesg i o)

Abbreviations: MDS, minimum data set; Prl, pressure injury; QTH, g

*Long-term care MDS by Centers for Medicare and
°LEAF Patient Monitoring System; Smith+Nephew,

Medicaid Servig@
Pleasanton, CA.

for sensor placement and visual cueing of
staff to individual resident repositioning
needs. As with any nursing interventi
residents maintained the right to refuse
or opt out of the program at a
Residents who qualified for the pro
and/or their family members were aske
they would like to voluntazi

fy when they
Verbal consent we ained from the
resident or family if*the resident could
not consent due to a medical condition.
All resident and sensor data were deiden-
tified before analysis by replacing the res-
ident’s name and medical record number
with a system-generated patient identifi-
cation number to safeguard confidentiali-
ty and protect health information.
Participants. The Centers for Medicare
and Medicaid Services (CMS) State Oper-
ator’s Manual for surveyors of long-term
care facilities specifically calls out newly
admitted nursing home residents as the

14

most vu ble for PrI, stating that 96%

in the first 3 weeks of ad-
Therefore, the QI program was
ted as standard of care for 1) all
ly admitted residents due to their in-
creased risk for PrI development during
the first 3 weeks of their nursing home
stay, '°2) residents with preexisting pres-
sure injuries due to their increased risk for
developing additional Pr1," and 3) residents
with deteriorating condition per nursing
judgment. Residents with an adhesive al-
lergy were excluded because the wearable
sensors used to operationalize the program
attached to the body with adhesive film. At
the end of the 3 weeks, nursing staff could
decide whether the resident’s condition
warranted continuing an individualized
turning schedule and sensor monitoring.
Residents who resided at the 2 facilities
during the QI program and who did not
qualify for the QI program or who met the
exclusion criteria (“nonparticipants”) were
assigned standard care based on their risk
factors. Guidelines for this standard care
were outlined in the facilities” skin care pol-

icy and included such standard interven-
tions as individualized turning schedules
without sensor monitoring, therapeutic
support surfaces, routine skin checks, and
other basic nursing interventions.

Setting. The program was made available
for nursing homes located in the Northeast-
ern United States belonging to a national
nursing home chain. The infrastructure
to support the wireless technology was a
requirement of participation, limiting the
possible nursing home facilities to 9. Next,
the nursing homes were selected based on
their willingness to participate and overall
staffing stability, including a designated
skin integrity program lead and experience
with participating in QI programs.

Nursing Home 1 (NH1) was a 238-bed
skilled nursing facility located in an urban
setting. The mean resident age in the facili-
ty was 64 years, with 529 male residents at
the start of the project. The facility was un-
der contract with US Department of Vet-
erans Affairs and had specialized programs
for veterans. Nursing Home 2 (NH2) wasa
180-bed suburban facility whose residents
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The green flashing light on the
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for a turn.

The development turn frequency
tool and evaluation of'its content and face
validity was based on Lynn’s guidelines.”
The nursing home company’s skin integ-
rity practice council, an interprofession-
al group of 8 wound experts, developed
the tool and field-tested it to ensure its
construct was appropriate.”” The group
consisted of 5 registered nurses (RNs),
a dietitian, 2 physical therapists, and 1
nurse practitioner who also worked as a
risk and quality manager. All participants
had wound expertise and a minimum of 10
years of wound management experience.
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ture search was conducted us-
MEDLINE, ERIC, Sage Knowledge,
Science Direct, Sage Journals, and Goo-
gle Scholar. The keywords for the search
included pressure ulcer, pressure inju-
ry, chronic wound, post-acute care, long
term care, skilled nursing, nursing home,
and turning and repositioning. Three
published studies"" and 2 literature re-
views” > about repositioning frequencies
were reviewed along with PrI clinical prac-
tice guidelines.” None of the reviewed ev-
idence suggested which turning frequen-
cies are most beneficial for PrI prevention
in specific risk groups. The guidelines of-
fered no information about how turning
frequency individualization should occur.
The skin integrity practice council then
proceeded to evaluate literature about PrI
risk factors, such as advanced age, mobility
impairment, PrI history, moisture, friction
and shear, nutritional impairment, and
cognitive or sensory impairment along

with various comorbidities commonly
seen in the nursing home population.
Nine (9) studies were reviewed, includ-
ing some classic works”"* about PrI risk
in the elderly in the specific context of
turning and repositioning. Immobility,
cognitive and sensory-related deficits,
and the size, location, and stage of a
preexisting Prl were most important in
influencing a turning schedule. The skin
integrity council discussed recommen-
dations for selecting turning frequencies
based on those risk factors and finalized
the tool when a 100% consensus was
achieved (Table 1). Interrater reliability
of the turning frequency tool was test-
ed in NH1 with 20 clinicians. The turn
frequency tool was presented to a group
of RNs and licensed practical nurses
(LPNs) to discuss and determine face
validity. This team agreed on the con-
cept, risk factors, and the guidelines for
selecting a turning period.
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Turn Frequency Protocol Tool
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Figure 3. Turn Frequency Protocol T

Instrument. A resident-wearab

lation status and tighe
monitors placed throtighout hallways and
on nursing stations. The technology pro-
vided silent, visual cues to alert staff about
individual resident repositioning needs
and had been shown to help nursing staff
sustain a high adherence to the prescribed
turn protocol' ™ and reduce facility-ac-
quired PrL.” A green color indicated that
no turn was due, a yellow color indicated
turn was due within 15 minutes, and red
indicated that a turn was overdue (Figure
1). The resident’s turning status could
also be cued by lightly tapping the sensor
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s to customize repositioning to individual resident needs:
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Adjust repositioning frequency per protocol

re 2). If a resident moved suffi-
ciently on their own, the turn cue would
automatically reset to green to avoid un-
necessary staff intervention. Visual turn
cues could be paused for 1 to 4 hours if
repositioning could not be performed on
time by indicating a reason for the de-
lay. The technology automatically docu-
mented all position changes and reasons
for delayed turning attempts, such as
resident refusals, which could allow the
clinical team to target resident/family
discussions or additional staff education
about PrI prevention and management.
Program implementation. Prior to
the QI initiative launch, the nursing home
staff received 30 minutes of classroom ed-
ucation about PrI risk factors, skin assess-
ment, tissue tolerance, the turn frequency
tool, and how to use the sensor technology
deployed to operationalize the program.
The 6 case studies used for reliability

testing were provided to assess the com-
petency of each participant with an expec-
tation that the correct individualized turn
frequency would be selected by using the
tool. A score of 100% was required to pass.
In addition, the nursing staff was provided
resident and family education resources
about the program and background on the
importance of turning and repositioning
for PrI prevention.

To encourage high adherence to the vi-
sual turn cues, nursing home champions
received via email a daily report generated
by the equipment manufacturer with data
on the previous day’s facility turn proto-
col adherence for each unit and shift. The
aggregated, deidentified reports also in-
cluded information about pausing trends
and percent of monitoring time while pa-
tients were in supine, lateral, or upright
positions. Additionally, facility champions
received monthly QI reports indicating

17
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Table 2. Resident Characteristics

NH1 NH2 Total Nonparticipants
Resident characteristics participants | participants participants | (NH1and NH2) | Pvalue®
(n=43) (n=111) (N =154) (N =571)
Mean resident age, y (SD) 64.3 (16.2) 76.9 (10.8) 73.4 (13.7) 68.7 (16.8) <.001
Range 24-96 44-98 24-98 21-108
Age by CMS Group, n (%) <.001
19-44 6 (14%) 1 (1%) 7 (5%) 4
45-64 16 (37%) 12 (11%) 28 (18%) 1 %)
65-84 14 (33%) 69 (62%) 83 (5 (20%)
285 7 (16%) 29 (26%) \ ( 115 (20%)
Male participants, n (%) 25 (58%) 58 (52%) 549) 236 (41%) .003
Facvility resident male sex, n (% of total 178 (49%) 236 (41%)
resident population)
Race .004
White non-Hispanic, n (%) 25 (58% 118 (77%) 355 (62%)
Black, not of Hispanic origin 6 (5%) 20 (13%) 114 (20%)
Hispanic or Latino, n (%) 1 (1%) 4 (3%) 27 (5%)
Native Hawaiian, Pacific Island 1 (1%) 2 (1%) 2 (0.4%)
Unknown or other 0 (0%) 10 (9%) 10 (6%) 73 (13%)
Admission Braden Scale ean (SD) 17.2 (3.3) 17.2 (2.8) 17.2 (2.9) 18.3 (3.0) .001
9-22 11-22 9-22 8-23
Residents w/o Ba ale score, n (%) 15 (35%) 21 (19%) 396 (23%) 74 (13%)
gg‘ziliﬂfn"g“sz,sn”'&go risk of 38 (88%) 98 (88%) 136 (88%) 443 (78%) .002
Body mass index, mean (SD) 28.1 (12.6) 29.0 (8.5) 28.7 (9.8) 28.4 (10.2) .306
Range 14-77 14-61 14-77 10-94

Abbreviations: CMS, Centers for Medicare and Medicaid Services; MDS, minimum data set; NH1, nursing home 1; NH2, nursing home 2; Prl; pressure

injury; Ql, quality improvement; SD, standard deviation.

*Significance of differences between QI participants and the nonparticipating nursing home population was determined using Wilcoxon signed rank
test for continuous variables and Fisher’s exact test and z test for categorical variables.
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Table 3. Participants and Turning Patterns by Facility

Participant and monitoring data NH1 (n = 43) NH2 (n = 111) Total (N = 154)
Reason for enrollment, n (%)
New admission 30 (70%) 85 (77%) 115 (75%)
Existing wound or deteriorating condition 13 (30%) 26 (23%) 39 (25%)

Primary diagnoses on admission

1. Medical management
2. Cardiovascular and coagulations

Total protocol time, h 19 383 52 140 524

Protocol days per resident, mean (SD) 18.8 (27.8) 19.6 (26.1) 19.4 (26.5)
Range 7h-135d 1h-171d
Median 10.2 10.9

Adherence to turn protocol, mean (SD) 0.84 (0.16) 0.87 (0.13)

Abbreviations: NH1, nursing home 1; NH2, nursing home 2; SD, standard deviation.

turn alert pausing, overall center and unit
turn protocol adherence, and the number
of residents and care hours monitored.
Monthly conference calls were held with
both nursing homes’ program champions
to discuss the reports, review the data, and
answer any questions relating to the
frequency tool or the QI program.

Measures. Resident demogra

tronic health record (EHR) for the QI p
ticipants and concurrent ici

index, admission Braden Scale score, pres-
ence of preexisting PrI at admission, and
CMS Minimum Data Set pressure injury
risk assessment measure (MO0150). Pri-
mary and secondary International Classi-
fication of Disease-10 diagnoses were also
collected and categorized for comparison
across groups. Prls that developed during
the QI period were also extracted from the
facilities” EHR using SQL Server Manage-
ment Studio version 18.7. Analysis of Prls
that developed during the QI program
were limited to turning surfaces, defined

www.wound manageprevent.com

ischial tuberos-
*us, buttocks, sa-
¢l and device-related
uded as they require different
egies. Clinical informatics
e nursing home company’s vice
or skin and wound reviewed each
or body location and stage by using the
revised National Pressure Ulcer Advisory
Panel staging system” to assess wound doc-
umentation and photographs in the EHR.
Prls were counted for program participants
and contemporary nonparticipants in the 2
nursing homes for the duration of their par-
ticipation. The incidence was derived by di-
viding the number of PrIs occurring in both
groups by the total number of residents.
Resident position and ambulation data
were transmitted by each sensor on average
every 10 to 30 seconds and stored in an SQL
database on a server located at the nursing
home company’s administrative facility.
Each sensor transmission consisted of a set
of timestamped accelerometer measure-
ments. A reporting tool program, part of
the sensor system software, connected to
the database to deidentify and process the
stored sensor data and then calculate posi-
tion angle values to determine changes to

resident orientation. The program output a
sequential list of entries that contained the
orientation and duration in a comma-de-
limited (.CSV) file format. Turn protocol
adherence was calculated by dividing ad-
herent (“green”) time to an individual’s
turning schedule by total monitoring time
(adherence (%) = [total time resident
was adherent to turn protocol / total time
monitored]) x 100). The turn protocol
adherence to each participant’s individual
turning schedule was calculated from the
comma-delimited files and aggregated for
each facility and turn protocol group using
a Python (version 2.7.16) script.

The difference in staff time compared
with the standard Q2H schedule was cal-
culated using the number of per-resident
protocol days and achieved adherence to
the assigned turning frequency. The mean
number of achieved resident turns per
shift was deducted from the number of
turns achieved in the Q2H protocol group
and multiplied with an assumption of 16
minutes” of staff time to complete each
resident repositioning event.

Statistical analysis. Descriptive sta-
tistics were calculated for all covariates,
and the significance of differences were
performed using several methods. A z test
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Table 4. Resident Characteristics by Turning Schedule

Primary Turning Schedule

?::::;; :::;Zf:eristics and turning patterns by QIH (n=4) Q2;|4§n = | Q3H (n = 30) Q4;-|6§n = P value
Mean resident age, y (SD) 625 (26.0) | 727 (132) | 749 (129) | 741 (13.8) 463
Range 36-98 35-96 40-93 24-98
Age by CMS group, n (%) 403
19-44 1 (25%) 3 (5%)
45-64 2 (50%) 12 (19%) 9 (16%)
65-84 0 6) 32 (57%)
> 85
1(25%) 16 (25%) 13 (23%)
Male, n (%) 17 (57%) 30 (54%) .856
Race .353
White non-Hispanic, n (%) 50 (78%) 20 (67%) 45 (80%)
Black, not of Hispanic origin 1 (25%) 9 (14%) 7 (23%) 3 (5%)
Hispanic or Latino, n (%) 0 2 (3%) 1 (3%) 1(2%)
Native Hawaiian or Other Pacific der 0 1(2%) 0 1(2%)
Unknown 0 (0%) 2 (3%) 2(7%) 6 (11%)
Braden Scale s mean (SD) 18 (N/A)a 16 (2.9) 17 (2.4) 18.3 (2.8) .001
N/A 9-21 13-22 11-22
Residents missing@Braden Scale score, n (%) 3 (75%) 21 (33%) 1 (3%) 11 (20%)
Body mass index, mean (SD) 29.7 (9.6) 27.8 (8.6) 31.3 (13.7) 28.4 (8.5) 927
Range 22-44 14-51 18-77 14-56
Protocol days per resident, mean (SD) 24 (30) 22.6 (33) 17.4 (19.5) 16.3 (20.3) .688
Median 13.4 10.5 12.7 9.9

20
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Table 4. Resident Characteristics by Turning Schedule (Continued)

Resident refusals to turn,

% protocol time 9% 5% 5% 4% 125
Adherence to turn protocol, mean (SD) 66% (0.18) 84% (0.14) 89% (0.09) 90% (0.12) <.001
NH1 53% (0.14) | 82% (0.16) | 89% (0.08) | 96% (0.06) on
NH2 79% (0.08) | 85% (0.13) | 89% (0.10) .020

ous variables, and Fisher’s exact test was used for categorical variables. Dunn’s Multiple Comparison test was us

periods if the overall difference was significant.

ence for continu-
rence between turn

was used for categorical covariates with
large samples, whereas the Fisher exact
test was used for categorical covariates
with small samples. The Wilcoxon signed-
rank test was used for continuous covari-
ates that were not normally distributed.
The Kruskal-Wallis test was used to de-
termine if there was a difference between
groups for continuous covariates that were
not normally distributed. Lastly, the Dunn
multiple comparison test was used for
identifying groups with significant differ-
ences after the Kruskal-Wallis test was per-
formed. Tables were annotated with the
names of each test performed. Statisti
analyses for all data were performed using
R (version 4.0.3) within RStudio
1.3.1093). Results were considered
tically significant if P <.05.

RESULTS

NH2 were provided
asked to determine the turning regimen
they would select for each case individual-
ly. The first group of 11 nurses completed
this task in less than 10 minutes and de-
termined the same response in 5 out of
6 cases. The group then engaged in con-
versation to determine the reasons for a
different protocol selection in the outlier
case study. This prompted minor word-
ing changes in the turn frequency tool to
eliminate confusion and provide the infor-
mation in an algorithm format to improve

www.wound manageprevent.com

user ease and accuracy in selectin
correct turning schedule (Figure 3
information in the tool was then conve

fiency. All participants completed
task in less than 10 minutes with 100%
accuracy in selecting the individualized
turn frequency.

Feasibility of individualizing turning
schedules. From September 2019 through
March 2020, a total of 154 residents in
NH1 and NH2 had their turning frequency
individualized using the turning frequency
tool, while a total of 571 residents either
did not qualify or chose not to participate
in the program and were assigned stan-
dard care (Table 2). The urban NH1 had
a much younger resident population and a
higher percentage of male residents than
the suburban NH2. The facility also had
fewer new admissions during the QI pe-
riod, which resulted in significantly fewer
participants in NH1 than NH2.

Seventy-five percent (75%) of partici-
pants were new admissions, and 25% qual-
ified for the program due to a preexisting
PrI or a deteriorating condition. Length of

articipation per resident ranged
ur to 171 days, with a mean of
days and a median of 11 days (Table
). Eight (8) residents (5%), 5 of whom
were female, wanted to discontinue their
participation within the first 24 hours; of
these, 4 were assigned to a Q2H schedule
and 4 were assigned to a Q4H schedule.
More than half of the program partic-
ipants were assigned to either Q3H or
Q4H as their primary turn period (Table
4). Turn protocol adherence in QI partic-
ipants varied by the facility and assigned
turning frequency but not by age or other
resident characteristics. The lowest mean
protocol adherence of 66% was in resi-
dents assigned Q1H turning. Adherence
increased as turning interval duration
increased. Mean adherence for Q2H par-
ticipants was 84%, higher than previously
reported in literature'"* for long-term
care. Mean adherence was 89% for Q3H
participants and 90% for Q4H partici-
pants, which was significantly higher than
that seen in the Q2H (P =.003) and Q1H
(P =.001, Table 4) groups. Turn adher-
ence was not measured for residents who
did not participate in the QI program as
they were not assigned sensor monitoring.
After 7 months, the program ended in
April 2020 due to the overwhelming need
to focus on COVID-19 pandemic-related
management and infection control.
Clinical outcomes. Residents partic-
ipating in the QI project in both nursing
homes were older than nonparticipating
residents and had lower admission Bra-
den Scale scores with a higher percentage
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Table 5. Pressure Injuries

Pressure injuries NH1 NH2 Total participants noﬁ::::li::::\ts P value?
(n=43) (n=111) (N =154) (N =571)

Prl present on o 5 o o

admission, n (%) 8 (19%) 18 (19%) 26 (17%) 67 (12%) 0.63

New Prl during QI o o o o

project, n (%) % 0 (0%) 1 (0.9%) 1(0.7%) 71 (12.4%) <.007

Prlon Q1H 0 0 0

Prl on Q2H 0 1 1

Prl on Q3H 0 0 0

Prl on Q4H 0 0 0

4 hours; Ql, quality improvement.

S|gn|f|cance of difference between QI participants and nonparticipants was determined
*Pressure i injury incidence during QI period was limited to turning surfaces, defined as
ischial tuberosities, the iliac crest, gluteus, buttocks, sacrum, and coccyx.

of being coded as being at risk for PrI per
MDS M0150 risk score (Table 2). Male sex
and White non-Hispanic race also were
more common in the participants than in
nonparticipants in both nursing homes.
The incidence of new facility-acquired PrI
on turning surfaces was 0.7% in the
participants at both nursing homes com-
pared with 12.4% in the nonp

to preexisting
the buttocks

at a bedfast mobility 1ével. The resident re-
mained on the program for 27 days until
the end of life. A sacral unstageable PrI was
documented the same day the resident
died. Given the resident’s overall decline
and 7.5% weight loss, it is likely that the
worsening of this wound, which was not
documented as a stage 1 PrI, was a result
of end-of-life skin failure. The actual mean
time between turning for the resident was
3.7 hours (54% adherence to the 2-hour
turning schedule). During the individual’s
stay, 75% of their time was spent in the
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alfowed staff to better
ir time to perform other resi-
ies. While the Q1H proto-
n estimated 48 minutes of staff
e *ach 12-hour shift per resident,
Q3H schedule freed up roughly 21
minutes, and the Q4H schedule freed up
35 minutes of staff time per resident per
shift (Table 6). While savings in staff time
are difficult to translate into tangible eco-
nomic savings, they allow for more flexi-
bility in allocating scarce resources while
maintaining a high degree of adherence to
each resident’s turning schedule.

DISCUSSION

This program demonstrated that indi-
vidualization of turning schedules is feasi-
ble and safe in the nursing home setting.
Prl incidence among the program partic-
ipants was very low despite more than
half of the participants being on a Q3H or
Q4H turning schedule. The participants
were older and at higher PrI risk based on
their Braden Scale scores and MDS risk
assessment measures than those who did
not participate in the program, yet they

had a lower incidence of Prl. Compared
with nonparticipants, more residents par-
ticipating in the QI program were male.
The authors cannot explain any possible
reasoning for this difference because no
detailed records were kept about the num-
ber or gender of residents who declined
to participate in the voluntary program.
Anecdotally, however, the facilities report-
ed that female residents were concerned
about the sensor being visible when wear-
ing lower-cut blouses, hence having the
exposed medical device look like a “badge
of disability.”

This QI program was the first of its kind
to implement a tool to individualize turn
periods based on resident needs and risk
factors, as recommended in the 2019 Clin-
ical Practice Guidelines for Pressure Injury
Prevention and Management.8 The use of
extended turning periods resulted in no
new in-house-acquired sacrococcygeal
PrI in residents assigned to Q3H or Q4H
turning schedules, which supports previ-
ously published findings by DeFloor et al’
and Bergstrom et al’ about safely extend-
ing turning periods for the majority of NH
residents. The program was well-received
by staft, who reported that the sensor data
helped them prioritize tasks, improve
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Table 6. Estimated Staff Time Savings by Turn Frequency and Achieved Adherence Compared With Q2H Schedule

Estimated staff time saved per protocol

Q1H Q2H Q3H Q4H

Number of participants 4 64 30 56
Number of protocol days per resident, mean 24 23 17 16
Total monitoring hours 2318 34709 1 21963
Number of prescribed turns based on protocol (monitoring hours x 5498
protocol)

Measured protocol adherence, mean 90%
Mean number of achieved turns (prescribed turns x adherence) 4948

Number of actual turns per resident, mean 88

Turns per shift, mean (protocol days/mean turns per resident/2) 2.8

Difference in the number of turns per shift compared with 0 1.3 2.2

Time saved/(increased) per resident per shift in minute 0.0 20.9 35.0

Abbreviations: Q1H, every hour; Q2H, every 2 hours; Q3H, every 3 hou
*Assumption used to calculate time requirement for each

teamwork, and discuss Prl preventi
with residents and their families. Program
leads at the nursing homes also
that residents regarded the initiati
vorably. Adherence to the Q2H, Q3H a
Q4H turning schedules
during the program,

ing about
created a Ha

to resident turning schedules. The use of
longer turning periods allowed staff to pri-
oritize their time for other care activities
while maintaining a high adherence to ev-
eryone’s turning schedule. The Q1H turn
period, which was used to manage resi-
dents with preexisting multiple or large
multisurface Prls, proved difficult for staff
to maintain and for residents to tolerate.
Residents assigned to an hourly turning
schedule had a significantly lower mean
turn protocol adherence than those in the
groups with longer turning frequencies,

www.wound manageprevent.com

idents assigned Q1H turning were also
somewhat more likely to refuse staff-assist-
ed turns than individuals with longer turn-
ing periods (9% of protocol time compared
to 5% for longer turning periods).

More evidence is needed to help care-
givers determine which turning schedules
should be selected in different care settings.
Further, a validation testing of the turn fre-
quency tool and additional research regard-
ing the safety and benefits of individualized
turning for PrI prevention across the health
care continuum is warranted.

LIMITATIONS

This initiative was limited by its qual-
ity improvement methodology, which
lacked the rigor of quasi-experimental or
randomized studies. Other limitations in-
cluded a relatively short duration of pro-
tocol participation per resident (mean,
19.4 days), a premature end of the project

due to the COVID-19 pandemic at 7
months, and heterogeneity of the 2 par-
ticipating facilities, which were chosen
without seeking homogeneity in their
population characteristics.

While the technology provided the
practical means of responding to individ-
ual resident repositioning needs, wearing
an adhesive sensor for the entire duration
of a resident’s stay in a long-term care fa-
cility may not be practical or economical-
ly feasible. Therefore, inclusion criteria
were limited to residents at highest risk
(ie, newly admitted patients for their first
3 weeks of stay and residents with special
nursing concerns for PrI management
or development). Despite the higher Prl
risk profile of the program participants,
the Prl incidence in nonparticipants re-
mained relatively high. It is possible that
important clinical or social risk factors
were missed in the program inclusion cri-
teria, and broader inclusion criteria could
have resulted in a lower overall facility
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Prl incidence. Lastly, the reliability of the
turn frequency tool was not determined.
An increased sample size required for a
reliability study was out of scope for this
QI program.

CONCLUSIONS

A turn frequency tool and algorithm was
developed, tested, and implemented as a QI
program in 2 nursing homes in the north-
eastern United States. The program was
made available for patients newly admitted
to the nursing homes and residents with
preexisting PrI or deteriorating conditions
and operationalized using a wearable sen-
sor-based technology that provided visual
cues to caregivers about each resident’s
turning and repositioning needs.

More than half the participants qualified
for either Q3H or Q4H turning schedules.
Adherence to the Q2H, Q3H, and Q4H
turning schedules remained high during
the program, and visual turn cues and
daily reporting about turn protocol ad-
herence likely created a Hawthorne effect
that helped staff maintain a high level of
adherence to resident turning schedules.
The use of longer turning periods allowed
staff to prioritize their time for other care
activities while maintaining a high adher-
ence to everyone’s turning schedule. The
Q1H turn period, which was used to m:
age residents with preexisting multiple or
large multisurface Prls, proved
for staff to maintain and for reside
tolerate. Residents assigned to an hou

in the groups
cies, indicatin

were also somewhat more likely to refuse
staff-assisted turns than individuals with
longer turning periods. Current staffing
and reimbursement levels in long-term
care may not be sufficient to manage hour-
ly turning, and the benefits of Q1H turning
may not outweigh its disadvantages. B
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