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Repositioning and Early Mobilization: data extraction and appraisals

Articles Reviewed for International Pressure Injury Guideline

The research has been reviewed across three editions of the guideline. The terms pressure ulcer and pressure injury are used interchangeably in this document and abbreviated to PU/PI. Tables have not been
professionally edited. Tables include papers with relevant direct and indirect evidence that were considered for inclusion in the guideline. The tables are provided as a background resources and are not for reproduction.

Ref Type of Sample Intervention(s) Outcome Measures & Results Limitations and
Study Length of Follow-up comments
Clinical question one: How often should repositioning be performed to reduce the risk of pressure injuries?
Manzano et | RCT to Participants were recruited in | e Participants were ¢ New Category/Stage Il or Pressure injury incidence e One withdrawal Level: 1
al., 2014 compare the in an ICU in Spain (n=330) randomized to receive: greater pressure injury No significant difference in pressure injury from 4 hour turn
effectiveness o 2 hourly turning with e Researchers evaluated incidence between 2 hour turning group group Quality:
of Inclusion: three positions — left and pressure injuries (interrater (10.3%) and the 4 hour turning group Unclear how high
repositioning o Admitted in study time right sides with 30 tilt reliability k=0.95) but does (13.4%) (unadjusted HR 0.89, 95 % Cl 0.46 compliance was
every 2 or 4 h o Mechanical ventilation gﬁ.l")/supine with 30 not state how frequently to 1.71, p=0.73) measured
for preventing o Alternating air pressure evation,(n=165) e Compliance with
.pr.essure mattress url ing with intervention
injury L three positiofs > left and Compliance with positioning regimen
pr.eyentlon n Exclusion criteria: right side VL\% ilt Mean implementation rate for the 2 hour
critical care e Pregnant plus sup@with S~ turning schedule was 60.46+23.55% and
o Aged < 18 years elevation (n=164 % 61.031£22.36% for the 4-h group
e Not treated on alternating [ ® Repositioning in\é%te 2
pressure air mattress for hemodynamic o 1 ’7
o Weight >140kgs or <45 kgs respiratory instability /"C> ,0/
Participant characteristics: % /0,0
e Mean age 60 to 61 years O/( /<>
e Mean APACHE Il score 23.5 / <
Bergstrom | RCT to Participants were recruited in | o All participants had a high |e Pressur%ry’incidence Pressure injury incidence e Limited to only two | Level of
etal., 2013 | determine 27 nursing homes in USA and density foam mattresses (coccyx or dacrum, e No significant difference in pressure risk levels evidence:
optimal Canada (n=942) e Participants were trochanter, heels) injury incidence based on frequency of | e Being part of study 1
repositioning randomly allocated based |e Blinded assessors assessed repositioning group (2hr: 2.5%; and completion of
frequency of | nclusion criteria: on risk stratification skin weekly. 3hr:0.6%; 4hr: 3.1%, p=0.68). associated Quality:
nursing home | o \oderate or high pressure (moderate vs high) to e No significant difference in pressure documentation High
(NH) residents injury risk on Braden Scale either: injury incidence between moderate may have cued
at risk for
e Aged > 65 years
pressure
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Repositioning and Early Mobilization: data extraction and appraisals

Ref Type of Sample Intervention(s) Outcome Measures & Results Limitations and
Study Length of Follow-up comments
injuries when No pre-existing pressure o Repositioning every 2 and high-risk groups (moderate 2.1% staff to be more
cared for on injury hours (n=321) versus high 1.8%, p=0.79) vigilant
high-density o Repositioning every 3 e All pressure injuries reported were Relied on nursing
foam Participant characteristics: hours (n=326) Category/Stage | (n=2) or documentation of
mattresses e Primarily female (77.6%) o Repositioning every 4 Category/Stage Il (n=19) interventions
e Primarily Caucasian hours (n=295) See also Paulden et
(80.5%) e Intervention continued for Implementation of intervention al 2014 for
e Mean age 85.1years 3 weeks. e 82% of turning occurred as prescribed economic analyses
e Most common diagnosis e Mean time in one position was 2.07 based on this study
was cardiovascular hours for 2 hour group, 2.9 hours for 3
(76.9%) hour group and 3.7 hours for 4 hour
e Primarily with dementia group
(72.5%)
Author conclusions: There was no
/ difference in pressure injury incidence
9 over 3 weeks between those turned at 2-,
% 3-, or 4-hour intervals when high density
/( @/0 foam mattress and frequent skin
y assessment was used
Ceylan, Observational | Participants from ICU in e The pat&é‘w w,&ir  Sacral tissue oxygen (StO,) Mean StO; The use of Indirect
Gunes, & study university hospital in Turkey own contr&, > was measured with an e QOver time, there was no significant different evidence
Uyar, 2017 exploring (n=46) e Patient in lateral p sitimv InSpectra Tissue Oxygenation change in St0; (p=0.094) mattresses was (PU not
effect of for all measuremé% /C, Monitor providing a e 73.36%+10.04 at baseline not discussed an
immobility on | |nclusion criteria: o Patients in supine potipn /| _Joninvasive method using o 74.91%+11.52 at first hour and may have outcome)
sacraltissue | 3 18 years old with head of the bed at”” rinfra-red light e 72.32%%11.49 at second hour influenced
oxygen ¢ Body Mass Index range of 30° for 1 hour between  (D,® M tO;was at baseline (30 | | -1 290,112 97 at third hour findings Quality:
satt'xratloln.ln 18.50 t0 29.99 measurements (/minsf3jter 1h, 2h, 3h and o 71.89%+14.09 at fourth hour To be able to Moderate
z:t;ents yine |, immobile (2 points on e Procedure repeated over 4 &/ /?( measure the
. mobility subscale of hours *Th SrZ"al ewasevaluated [ oo o clusions: Changing the sacral StO2 they
support!ng Braden Scale) in terfns hy‘ﬂemia during ition of . . . needed to
surface in . _ - the mes g but no patient position of a patient Iylng. o.n a .sEJpportmg -d
supine e peripheral oxygen Other interventions: develoned i bef surface every four hours is justified based reposition the
position saturation (Sp0O,) > 90% e Atone ICU participants eveloped yperemia betore 1 o data for supine position patientinto a
e blood pressure > 90/60 had alternating pressure the fourth hour. lateral position,
mmHg air mattresses and at the this only took 20
other ICU vicsoelastic foam sec but it may
Exclusion criteria: mattresses were used have affected the
e sacral inflammation, results.
hyperemia or erythema
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Repositioning and Early Mobilization: data extraction and appraisals

Ref Type of Sample Intervention(s) Outcome Measures & Results Limitations and
Study Length of Follow-up comments
e Lacking full tissue integrity e The cumulative
e Difficulty positioning effect of pressure
(spinal-cervical fractures, on tissue oxygen
lung diseases) saturation could
e Sacral capillary damage not be evaluated.
e Steroids, vasopressors or
cytotoxic drugs
e sacral edema
e Sp0,<90% and whose
blood pressure remained
below 90/60 mmHg
Participant characteristics:
e Mean age 55.1+21.7 years
e Mean BMI 25.244.1 e
e Mean Sp0,95.2+2.6 9
e Mean systolic BP %
131.6%+21.6 @
e Mean Braden 13.4+1.7 /( '0 .
M. J. Observational | Participants were recruited in | o Participdnts ww e Peak interface pressure using | Interface pressure e Small sample sizes | Indirect
Peterson, study to a tertiary hospital in US continued ’0/ a pressure senor map e 100% of patients had always-at-risk e Did not conduct evidence
Gravenstein | investigate (n=23) repositioned every 2 @ recorded every 30second regions i.e. those in which >95% of skin inspections (pressure
, Schwab, influence of hours, including @ /C,- Measurements at perisacral observations showed areas at a high injury
van repositioning [ |nclusion criteria: lateral position % /] rea, buttocks, greater pressure threshold incidence
Oostrom, & | on interface e Bedridden and unable to /o 4}@hanters * Mean area of always-at-risk areas was not
Caruso, pressure self-reposition C> /,0 206+182cm? reported)
R e ICU or intermediate care % /0 e 13 participants were positioned
e Atrisk for pressure injuries O /0 supine, left and right and had areas
considered to be Braden //’ / that remained at high interface
score <18 O pressure in all three positions
e Lateral positioning as a O
part of usual care Author conclusions: Regular repositioning
of bedridden individuals may not
Participant characteristics: sufficiently relieve pressure at some
e Mean age 63.3+12.7 pressure points
e Mean height 1.70+£0.11m
e Mean BMI 29.315.6
Data Tables: 2019 Guideline Update: Repositioning and Early Mobilization © NPUAP/EPUAP/PPPIA Page 4




Repositioning and Early Mobilization: data extraction and appraisals

for prevention
of PUs

Inclusion:

e Aged > 65 years

e At risk of pressure injuries
(assessed on Braden
Scale)

e No existing PU

e No medical condition
precluding repositioning

Characteristics:

o 79% female

o 66% aged > 81 years

e 70% had low malnutrition
risk assessed using MUST

e 87% were chair-bound
and 77% had limited
activity

e 86% control and 96%
experimental had
pressure relieving device
on bed

o No statistically significant
difference for age, gender
or Braden score

e Significantly more in
experimental group were
bed-fast (20 versus 8,
p<0.005)

o Experimental:
participants were
repositioned every 3
hours at night using the
30° tilt (left side, back,
right side back) between
8pm and 8am (n=10
facilities, 99 participants)

o ol: participants

hours usi
rotatiaﬁobet
and San@ ci
participants)

e Both groups recei
education on PU gra
system, the study pur
and data collection. The C
experimental facilities
received education on 30°
tilt.

e Day time care remained
“routine” for all facilities.

e 99% used a pressure
relieving device in a chair

participant. Identified PUs
were confirmed by second
assessor.

e Follow up was 4 weeks

0.93, p=0.038, ICC 0.001)

OR of PU in experimental group was
0.2343 (95% CI 0.067 to 0.879, p=0.034)
All pressure injuries were grade | (44%)
or grade Il (56%)

Mobility and activity were the highest
predictors of PU development (multiple
regression analysis, =0.246, 95% Cl —
0.319 to —0.066; p=0.003 and f=0.227,
95% Cl 0.041 to 0.246; p=0.006)

Variance in the
cluster sizes

No reporting of
positioning in the
day time and
duration of time
spent in bed
Control care was 6
hourly
repositioning,
which may not be
considered
standard care
Increased
frequency of
turning and use of
the tilt position
were assessed as a
single intervention.
Control facilities
had more
participants which
may have made
maintaining
adequate
repositioning
regimens more
difficult

Ref Type of Sample Intervention(s) Outcome Measures & Results Limitations and
Study Length of Follow-up comments
e Mean Braden score
13.3+2.8
Zena RCT Participants were older adults |e Facilities were randomized | Primary outcome: Significantly less participants in the e Final sample size Level: 1
Moore, investigating in 12 aged care facilities that as control or experimental | e Incidence of stage | to IV PU experimental group developed any PU did not reach a
Cowman, & | 3 hourly were identified for the study facilities to reduce the as assessed using EPUAP (3% versus 11%, (p=0.03, intracluster priori target of 389 | Quality:
Conroy, turning and (n=213) chance of contamination. classification system and correlation [ICC] =0.001) participants in each | moderate
2011 30° tilt (99 in the experimental group |e Facilities were either; assessed on every turning of Incidence rate ratio 0.27 (95% Cl 0.08 to arm
positioning and 114 in the control)
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Repositioning and Early Mobilization: data extraction and appraisals

Ref Type of Sample Intervention(s) Outcome Measures & Results Limitations and
Study Length of Follow-up comments
Rich et al., Analysis of a Participants were recruited e Information about e Primary outcome: o Patients were repositioned frequently on e Limited adherence Level of
2011 larger cohort between 2004 and 2007 from repositioning frequency for development of stage 2 or 53% (187/354) of index visit days to repositioning Evidence:
study nine hospitals in the USA the first 5 days of greater PUs as defined on a e The incidence of PUs per person-day did recommendations 3
investigating | (n=269) hospitalization was scale on which stage Il was not differ between the two groups e Observational
association collected from patient partial thickness dermal loss (incidence rate ratio 1.12, 95% Cl 0.52 to design Quality:
betw?e'n . Inclusion: charts, including number of or serum filled blister. 2.42) e Relied on medical moderate
repositioning e Aged 265 years times manual repositioning | e The association between e Patients repositioned frequently were records data,
ian'::cild[::\ce o Hip fracture surgery performed frequent manual more likely to have a PU at baseline turning frequency
e Bed-bound at index study o Study nurses performed repositioning and PU (p=0.006), more likely to have high risk of was not verified
visits during first 5 days of skin assessments and incidence was estimated nutrition-related complications (p=0.006)
hospitalization Braden scale score at adjusting for PU risk factors and more likely to have a lower mean
baseline and on alternating using generalized estimating Braden score (p=0.07)
Exclusion: days for 21 days equations and weighted e For participants with a high PU risk based
e No study visit on first 5 estimating equations on Braden score. There was a lower
days of hospitalization / e Frequent repositioning was incidence of PUs among those who were
e Not bed-bound for at least 9 defined as 212 manual frequently turned (IRR 0.39, 95% CI 0.08 to
one visit day according to % repositions per hospital day 1.84)
Braden scale activity item /( @,0 e Although no association was found
O between frequent repositioning of bed-
Characteristics: f ;y bound patients and lower PU incidence,
e 51.7% aged > 85 yrs O/. ’0/ there was an effect in patients at high
e 98.5% White race @ risk of PU
e 43.9% had Braden scale < /p /C’/
? %
e 14.2% had PU at baseline 7 ’7/0,
Vanderwee, | RCT to Participants recruited in 16 e Facilities were randomly Qoyrés injuries categorized Incidence of pressure injuries e Participants Level of
Grypdonck, | determine nursing homes in Belgium assigned to: @ing EPQAP system e Overall prevalence of Category/Stage commonly changed | evidence:
De, and whether 2 (n=235) o Experiment group o Dé%kiné%ssment Il or greater pressure injuries was 9.9% position between 1
Defloor hourly lateral receiving 2 hourly lateral /' ¢ No significant between group scheduled
(2007) positioning Inclusion: positioning plus 4 hours (@) ’y differences (experiment 16.4% versus repositionings Quality:
plus. 4 hours No pressure injury supine positioning with O control 21.2, p=0.40) in incidence of e No blinding High
supine Able to be repositioned 30° elevation(n=122) Category/Stage Il or greater pressure
position Length of stay to be > 3 days o Control group receiving 4 injuries
ger(:lsjscj:e _ h0_urly repositionin_g e Severity (p=0.565), location (p=0.19)
injuries Med!an a.ge: 2_34 yez?njs using the same regimen and time to develop a pressure injury
compared to 4 Median time in facility 42 (n=113) (p=0.29)
months o |dentical sitting regimen e Relative risk was 0.66 (95% Cl 0.37 to
between groups 1.20)
Data Tables: 2019 Guideline Update: Repositioning and Early Mobilization © NPUAP/EPUAP/PPPIA Page 6




Repositioning and Early Mobilization: data extraction and appraisals

Ref Type of Sample Intervention(s) Outcome Measures & Results Limitations and
Study Length of Follow-up comments
hourly o All participants had a 7cm
repositioning viscoelastic foam overlay Author conclusions: Turning more
mattress (Tempur®, frequently is not as a more effective
Tempur-World, US) preventive measure in and of itself
Defloor, De | RCTto Participants recruited in 32 o Facilities were randomized |e Observation for 4 weeks Pressure injuries e No ITT analysis Level of
Bacquer, investigate nursing home wards (n=838) to receive: e Two nurses conducted skin e Total pressure injury rate was 43.8% for | e No blinding evidence:
and effect of four e turning every 2 hon a assessments (frequency Category/Stage | pressure injuries and e Volunteering 1
Grypdonck | different Inclusion criteria: standard mattress (n=65) unknown) 18% for Category/Stage Il or greater facilities and
(2005) preventative Braden score <17 or Norton e turning every3hon a e New pressure injuries ¢ No significant difference in observation of staff | Quality:
reg|m?s score <12 standard mattress (n=65) occurring | the study Category/Stage | pressure injuries may increase High
|qvoIV|ng e turning every 4hona between intervention groups (p=0.95) compliance with
?rlg;i:ent Participant characteristics: viscoelastic polyurethane e 3 hour turning regimen with a standard repositioning
turning (2, 3 Mean age 84.4 years foam mattress (n=67) mattress had significantly higher rate of
hourly) or the Mean Norton score was urning every 6 hon a Category/Stage Il to IV pressure injuries:
use of a higher in standard care group ﬁ coelastic polyurethane 2hr group 14.3%, 3 hour group 24.1%, 4
pressure- (p=0.035) but no significant mattress (n=65) hour turning group 3%, 6 hour turning
reducing difference in Braden score tandar are group that group 15.9% (p=0.002)
mattress in Mean time sitting out of bed iveg\ ge of o Turning every 4 h on a pressure-
combination was not different between differe e and reducing mattress was associated with
with less groups (6.8 hours/day, reactl;‘L pﬁ faces significantly fewer pressure injuries
frequent p=0.27) (n=576) bn '6 Category/Stage Il to IV than the
turning (4, 6 @ standard-care group and the other
hourly). /p /C), intervention groups (odds ratio 0.12
- (95% Cl 0.03 to 20.48)
Interventions to assist in compliance with positioning regimens /’ «//0
o. ~ .
Yap et al,, Paired facility Study conducted in 10 aged o 8 facilities were (/ re of facility-acquired | Facility-acquired pressure injuries e Staff could not be | Level of
2013 randomized care facilities in US (n=1,928) randomized to sure}@ry divided by the | e Residents at the intervention facilities blinded evidence:
trial to assess intervention or tot mb of facility had 45% lower chance of developing a e Increased staff 1
the effect of Facility inclusion criteria: comparison group: mini @1 t (MDS) pressure injury compared to the vigilance with
musical cues o Not participating in other o Intervention group (12- residen ssment comparison facility pressure injury Quality:
and 2 hourly pressure injury prevention month intervention): conducted Guring the study e Reduction in pressure injuries was management at Moderate
repositioning initiative Staff-selected music was period significantly lower in intervention commencement
to reduce the o Had resources to support played every 2 hours * Sub-analysis based on facilities (p=0.047) on MDS 3.0 tool bot of study
rate of intervention over the facilities PA MDSZ'_O versus MD53.0 data not on MDS 2.0 tool e Generalizability
pressure system during 12 colllolectlon tool . limited as
injuries in In facilities, all residents aged daytime hours to prompt | * Clinical staff cqnducted skin facilities
aged care > 18 years were included multi-disciplinary staff assessment daily
Data Tables: 2019 Guideline Update: Repositioning and Early Mobilization © NPUAP/EPUAP/PPPIA Page 7
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Ref Type of Sample Intervention(s) Outcome Measures & Results Limitations and
Study Length of Follow-up comments
(and family) to e Research staff conducted Authors comment: Facility acquired volunteered to
Participant characteristics: encourage mobilization case reviews pressure injury development was be in study
e  Comparison and in ambulant residents decreased when patients were moved 2 e Some people not
additional control and nursing staff hourly following a musical cue reminder included in
facility had performed repositioning to staff to move patients analysis due to
significantly more (4 facilities, n=948) opting out of
fewer people o Comparison group intervention
receiving nutrition months 1-6 received e Intervention
program (p<0.001) preexisting standard group received
e  Significant different care, months 7-12 more nutrition
in BMI between received intervention (4 interventions
groups (p=0.02) facilities, n=722) that may have
e Additional control: pre- influenced
existing care for 12 months finding
/d'facilities, n=294 without
su PA systems)
. ntervention included
tio
pamphlets
suppor ion of
a mobility@mp' N
Pickham, RCT exploring Participants were recruited in | e Nurse received edu ati% e Hospital acquired pressure Hospital acquired pressure injuries e C(Clinicians were Level of
Berte, et whether a two ICUs in a facility in the US o the monitoring m injury There was significant reduction in pressure not blinded evidence:
al, 2018 wearable (n=1312 randomized) before commencin% /| «_Routine, shift-based top-to- injury rate in the sensor group compared however patients | 1
sensor on the e Participants were /- 4 skin assessment with control group (0.76% versus 2.3%, were
patient Exclusion criteria: randomized to: C> 7 odds ratio 0.33,95% Cl 0.12 to 0.90, e Per-protocol pls Quality:
promotes e Aged <18 years e Sensor group: sensor 7, /0/0 p=0.031) ITT analysis high
turning e Issue preventing sensor applied to sternum, OO ye) Effect was significant when adjusting for conducted
compliance adhesion collecting data and /‘ . / admitting unit and in the per protocol
and prevents e Extreme acuity or frailty relaying it to clinicians at a 7 analysis
facility- point-of-care dashboard OO
acquired Inclusion criteria: on patient positioning, Compliance
pressure o All admissions time to text turn. Visible Compliance with turning residents at high
injuries in an warnings given when risk was higher in the sensor group (67%
ICU Participant characteristics: patient not turned in 2 compliance versus 47%, p<0.001)
® Mean age 60 (SD 17) hour frequency with 20°
e 54% Caucasian, 5% dark, turning threshold (n=659) Author conclusions: use of a patient
15% Asian, 16% Hispanic e Control group: sensor sensor for people | the ICU increases nurse
applied to sternum
Data Tables: 2019 Guideline Update: Repositioning and Early Mobilization © NPUAP/EPUAP/PPPIA Page 8
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Ref Type of Sample Intervention(s) Outcome Measures & Results Limitations and
Study Length of Follow-up comments
e Acuity and Braden score collecting data but not compliance with repositioning leading to
risk were similar between relaying it (n=653) reduction in pressure injury incidence
groups
Pickham, Observational | Participants were recruited in | e Sensor group: patient Data collected every 10 seconds | Compliance with repositioning regimen e System detected | Indirect
M, etal, study two ICUs in a facility in the US sensor applied and and a turn registered if the e Overall compliance was 54% both evidence
2018 investigating (n=555) collecting data on patient | person’s position changed forat | o Compliance on night shift (46%) was spontaneous and | (pressure
compliance positioning, time to text least 1 minute with 20° turning significantly lower than day shift (56%) nurse-initiated injury not
with Exclusion criteria: turn threshold or afternoon shift (56%) (p<0.005) repositioning an
repositioning o Aged <18 years e Participants maintained Compliance was measured as a e compliance was lower for residents outcome
regimens ® |ssue preventing sensor their designated turning percent of repositioning with a high risk Braden score (55%) measure)
adhesion regimens completed compared to those at low risk (66%)
e Extreme acuity or frailty (p<0.005)
e Compliance was significantly higher
Inclusion criteria: for female patients compared to male
e Admitted to participating / (57% versus 49%, p<0.005)
facility 9 e Compliance was significantly related
. % to BMI, decreasing as BMI increased
% 6,\0 (p<0.005)
Participant characteristics: O e Compliance increased with patient
o Mean age 60 (SD 19) /< «y aged (p=0.01)
® 54% Caucasian, 6% dark O/~ '0/
skin, 16% Asian, 3% native @ Quality of turning
American, 20% not noted /p /C, e Average turn magnitude was 24° + 29°
% / ,y e Quality of turning was higher for
7 /0 people with a high risk Braden score
C /,0 compared to those at low risk (21°
% ,0 versus 12°, p<0.005)
O/ /0/ e Quality of turning was higher for
/ ﬁ medical versus surgical patients
O/) (p<0.005)
Author conclusions: wearable sensors can
detect patterns of clinical care
Data Tables: 2019 Guideline Update: Repositioning and Early Mobilization © NPUAP/EPUAP/PPPIA Page 9
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Ref

Type of
Study

Sample

Intervention(s)

Outcome Measures &
Length of Follow-up

Results

Limitations and
comments

Clinical question two: What criteria should be used to determine and monitor frequency of turning?

Assessing ability to self-reposition

Gammon et | Prospective Participants were recruited in | Patients lay on a pressure e Twice daily evaluation by o 84% of participants had recordings of 24 | e No control group Level of
al, 2016 case series US hospital over 3 months mapping device nurses to determine if hours or less, of whom only 2 e Participants were evidence:
exploring if (n=153 recruited, n=101 met patient was appropriately participants had periods of 24 hours with from a younger 4
patients inclusion and completed) designated as able to self- no movement (for both participants, this cohort and had low
reposition reposition was at night) PU risk Quality:
themselves Inclusion criteria: ¢ Twice daily head-to-toe skin ¢ No PU experienced in the trial e Participants moderate
sufficiently e Able to move in bed assessment by nurses frequently left the
without assistance e Once weekly skin assessment | Author conclusions: Participants with ward or had bed
e Able to understand by wound specialist good bed mobility and assessed as being changes leading to
teaching provided by e Pressure maps were analyzed | able to self-reposition generally do so to a exclusion and high
nurses to determine if patients degree to sufficiently off load pressure dropout
e On same bed for total /O repositioned based on image | within every 4 hour interval ¢ Diagnosis, stage of
hospital stay %j color changes within 4 hour disease unknown
intervals
Exclusion criteria: /‘ GO
e Underwent a procedure O
requiring 2 2 hours laying fo ’V,O
still /s >~
e Requiring assistance to @
turn at any stage during /% /C,
hospitalization
Q. |
Participant characteristics: o. -~
e 30% aged over 65 years % '0,0
61% aged from 25 to 64 Q ye)
years /(/~ /
e 35% had a stay > 6 days O ’y
e 75% had Braden scale O
score > 18, 18% had
Braden score < 18 and 7%
no documented score
Mclnnes, To describe Participants recruited in No intervention e Positions adopted by the Position changing e Very small sample Indirect
Chaboyer, the neurology and orthopedic patients were recorded e Day shift position changes occurred a e Orthopedic evidence:
Allen, positioning wards in hospital in Australia during a two-hour median of 3.0 times (IQR, 2.50; range 1— patients may not PU not an
Murray, & | patterns of (n=26) observational period over 9) represent all outcome
patients at risk measure
Data Tables: 2019 Guideline Update: Repositioning and Early Mobilization © NPUAP/EPUAP/PPPIA Page 10
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Ref Type of Sample Intervention(s) Outcome Measures & Results Limitations and
Study Length of Follow-up comments
Webber, of developing three consecutive nursing e Afternoon shift position changes patients as they
2013 Pls Inclusion criteria: shifts (day, evening, night) occurred a median of 4.0 times (IQR, could have
e Aged 18 or older Observation included 3.0; range 0-7) mobility Imiitations
e English-speaking frequency and type of o Night shift, a median of 4.0 times (IQR,
e hospitalized for > 24 hours change in the position 3.0; range 1-8).
e Pl risk status as measured
Exclusion criteria by the Waterlow risk Preferred positions
e Severeillness assessment tool Participants mostly assumed the supine
e Immobilized 46°-90° position or sitting out of bed in the
early part of the day and were more often
Participant characteristics: observed in the supine 1°-45° in the later
e Female: 15, male 11 part of the day.
e Median age of 66 years
e Median length of stay at Author conclusions: Patients tend to
data collection was 5 days / adopt positions associated with
e Most had a history of 9 developing Pls.
cardiovascular disease, half %
had a BMI categorized as /‘ @,0
overweight or obese -~ /,
Kéllman, Cross e Participants recruited in MovinSenée® im ix, e  Tracking device measures Repositioning by staff e Small sample size | Indirect
Bergstrand | sectional e 8 nursing homes and 7 Portugal) a ;Oele(tﬁafc position, self-repositioning | e patients were repositioned by the o Large data which evidence:
, Ek, study hospitals in the UK (n=62, device was used to track @ or staff repositioning nursing staff a median of five times required PU not an
(I;:Lngstrt')m, investigating n=52 in analysis) movements /C/, (congruence with a visual (Q1 4, Q3 6) during the day and two simplistic outcome
. o ) - . )
Lindgren ?nL:erLr;gdstaff D.ata col!ected fO.r ‘3—d§ ’y ass?ssment was 92%) times (Oil 2, Q3 3) during the night calculations to measure
2015 ca Inclusion criteria: nights (time, position angle,” griods between REP (P<O:OO ) _ avoid unequal
repositioning e Considered at risk of daily activity). Positions ] epe a median of 3 hours e  Median duration between staff measurements
anc! the , pressure injuries according | divided into categories: % a minutes, with a repositioning was 3hrs 12 mins e Only measures
patients to RAPS scale supine, lateral, and sitting in Qax o)y hours and 24 (Q102:41, Q3 03:56) movements of 25°
spontaneous 1-2 RAPS di hvsical | chair ﬁy / or greater
movements ¢ o reg?r ing physica . Spontaneous repositioning .
activity, confined to wheel O Lar .. . . , ¢ No evidence on
) ge variations in the patients . .
chair or bed, cannot spontaneous repositioning in the day relatlonshlp to
change position for self. (median 16, Q1 5 to Q3 52) pressure injury
* Aged > 65 years and night (median 10 (Q1 4, Q3 33), development
e Exclusion:
e skin sensitivity to adhesive Author conclusions: Spontaneous
movements was not correlated with risk
Participant characteristics: scores. A monitoring system can aid
e Mean age 85 (SD 7.3)
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Ref Type of Sample Intervention(s) Outcome Measures & Results Limitations and
Study Length of Follow-up comments
e RAPS mean score 24 (SD nursing decisions about frequency of
3.1) repositioning.
e BMI mean 26 (SD5.3)
e Category/Stage | pressure
injuries: 12%,
Category/Stage Il: 4%,
Category/Stage lll: 1%
Category/Stage IV, 7%
Level of activity
Chaboyer, Observational | Consecutive sample of adults | e Participants wore a % time spent in: % time spent in activity e No comparison Indirect
Mills, study to admitted to a tertiary physical activity monitor e sedentary (<100 counts/min) | Median(interquartile ranking[IQR]) with non-reduced evidence:
Roberts, & | describe hospital in Australia (n=84) attached to sternum fora | e light movement (100 to 760 Sedentary mobility PU not an
Latimer, physical continuous 24 hour period counts/min) e Total sample (n=84) 94.5% (4.7%) participants outcome
2015 activity Inclusion criteria: e moderate or greater o Age <65 years (n=22) 93% (2.7%) e No indication of measure
patterns of e Length of stay (LOS) >3 9 movement (>760 ® 66 to74 years (n=18) 95.6% (2.7%) how frequently the
patients at days % counts/min) e >75 years (n=44) 94.3% (5.3%) repositioning Quality:
risk of PU ¢ Reduced mobility defined @ occurred (e.g. is the | moderate
as requiring a walking aid /( /0 Number of postural changes Light activity repositioning well-
or physical assistance to /“ O Rotation of torso of >10° thatis | e Total sample (n=84) 5.0% (4.3%) spaced or are long
walk O ’y,o sustained for at least 5 mins e Age <65 years (n=22) 6.3% (4.2%) durations spent in
<z e 66 to74 years (n=18) 4.1% (4.2%) one position)
Exclusion criteria: /p % e > 75 years (n=44) 5.1% (5.0%) e Pressure ulcer
e Cognitive impairment @ ,/ incidence not
e Screened positive for /O/ «y,o Moderate or greater activity measured
Staphylococcus aureus /6 > o Total sample (n=84) 0.4% (0.3%) ¢ No consideration to
0, A o Age <65 years (n=22) 0.5% (0.4%) confounding
Characteristics: O /0 o 661074 years (n=18) 0.4% (0.2%) factors e.g. type of
e Mean age 73.6+14.8yrs O/( '<> o >75 years (n=44) 0.4% (0.3%) medical condition
(range 24 to 97) / ,y
* Mean LOS 5.9+3.9 days @) Number position changes/24 hrs
® 10.8% had a history of PU O Median (IQR)
in previous 12 months e Total sample (n=84) 94 (48)
e Age <65 years (n=22) 99 (51)
e 66 t074 years (n=18) 93 (52)
e >75 years (n=44) 93 (62)
Conclusions: participants had high levels
of time spent sedentary but had large
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Ref Type of Sample Intervention(s) Outcome Measures & Results Limitations and
Study Length of Follow-up comments
number of repositioning in a 24 hour
period. Assess patients’ level of
repositioning before implementing regular
repositioning assistance.
Sonenblum | To describe Individuals with chronic Observational study: e Transfers in and out of the e Participants transferred out of the Only tested with Indirect
, Sprigle, & | the in-seat spinal cord injury (SCl), 2 . ’vﬁasuring everyday sitting wheelchair wheelchair 8.4 +/-4.3 times. patients after evidence
Martin, movement years post-injury, use a beﬁj}/})r of the e Amounts of pressure reliefs e Participants performed pressure reliefs spinal cord injury (pressure
2016 and weight- | wheelchair as their primary articipants by using eight (90% off-loading of the entire | 0.4 +/0.5 times per hour when they of >2 years injury not
shifting mobility device and be forc&sors placed buttocks for at least 15 s) were seated in the chair. postoperatively an
behaylor of capable of independently undér par “@dt;' e - Amounts of weight shifts e Participants performed weight shifts Measurements by | @utcome
full-time - performing weight shift wheelchgit cu W with a frequency of 2.4 +/2.2 times per the pressure measure)
wheelchair maneuvers O /0 hour mapping were
users < 7 under the seating
Data collected on 37 patients, /s) % The pressure reliefs and weight shifts cushion. Influence
drop-out of 9 patients and @ // were not performed in a routine manner of the different
collecting of 192 days of data /0/. ’y,o seating cushions
Pa = that were used?
Skin changes VO’ e
O’\ 0A
Grap etal., | Longitudinal Patients admitted to ICU e Patients were repositioned | e ﬁ's%de in{e\}!ce pressure was | Skin integrity e Factors Level of
2017 study (Medical respiratory, from supine to left or right measdred contifiuously using | e Seven subjects (5.3%) showed fourteen contributing to evidence:
describing neuroscience and surgical) in side lying and tissue the XSE O‘Dyessure changes in skin integrity in at least one pressure injury 4
tissue a mid Atlantic urban interface pressure mapping syStem. anatomical location formation other
interface university hospital (n=132) measured Measurements collected than interface Quality:
pressure, time e 97% of patients had skin twice per second. Pressure mapping pressure such as Low
spent above Inclusion criteria: barrier applied to their e Three maximum pressure e Percentage of time above 32mmHg age, sheer, blood
critical e Intubated patients, sacrum levels were identified greater before skin changes observed 299.4% in pressure,
pressure expecting to be intubated than or equal to 32, 45 and various locations hydration and
levels and the for the next 24 hours 60 mmHg. The percentage of metabolism not
effect on skin
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e Mean APACHE score
77.36

e Mean Braden score
12.71

Mean ICU length of stay

13.34 days

£

and right heel.

Skin integrity was measured
using the NPUAP staging
system by trained evaluators
Also described skin integrity
as improved or worsened but
the way this was evaluated is
not reported

scapula (2), right scapula (3), right
trochanter (2) and right heel (1)
o Table available for further information

Ref Type of Sample Intervention(s) Outcome Measures & Results Limitations and
Study Length of Follow-up comments

integrity on Exclusion criteria: time spent above these e Percentage of time above 45mmHg measured in the
seven ¢ Nil mentioned levels was also measured before skin changes noticed > 25.6% in study
anatomical Areas of the body measured various locations e Unclear how often
locations in Participant characteristics: were the left and right e Percentage of time above 60mmHg skin integrity was
mechanically e 57% male scapula, left and right before skin changes noticed in various measured
ventilated e Mean age 55.94 trochanter, sacrum and left anatomical locations > 3.2% e High pressures
adults e Mean BMI 28.08 e Skin changes noticed in sacrum (6), left above critical

levels were not
ongoing (spikes in
pressures
measured as
opposed to mean
pressure)

e Length of

observation and
therefore potential
to improve skin
integrity varied

2 A
: N
Pressure mapping 4 ‘“N .
Siddiqui, Pretest/post Participants were recruited in | o Interverflion.grat Pressure injuries as per Pressure injury incidence e Pre-post study Level of
Behrendt, | test study to a Medical ICU in USA (n=627) (n=307): C uous >~ electronic data records Pressure injuries occurred more often in with historical evidence:
Lafluer, & | evaluate the bedside pressure mapp e Follow-up period unclear control group (0.3% versus 5%, p=0.001) controls. 3
Craft, 2013 | change in Inclusion criteria: (CBPM) was plac th e Record review of
hospital- e Patients admitted to MICU bed. Real time feed / Author conclusions: Real-time, ongoing pressure injuries Quality:
acquired images on monitor shov/ ’V/O pressure mapping may be a useful tool to (not observation Low
pressure Exclusion criteria: the patients pressure Cb, /,0 help care providers effectively reposition by research staff)
injury e Patients on fluidized points. Educators on the O ,0 patients within the context of existing e Limited
prevalence support surfaces unit instructed and O/( /0/ standardized protocols for the prevention methodology
with the use assisted with /' an d minimization of pressure injuries reporting
of bundle Participant characteristics: implementation of CBPM (@) ’y e Education over
including a e Mean age 60 years technology to augment the O time may have
pressure e Male 50-53% pressure ulcer bundle, influenced staff
mapping e DaysinICU6.2-to 7.5 based on the NPUAP behaviors
system e The groups were guidelines.
comparable for age, race, | ® Historical control group
gender, recent surgery, (n=320):0ccupying the
associated comorbidities, same beds 1 year prior to
history of pressure
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Ref Type of Sample Intervention(s) Outcome Measures & Results Limitations and
Study Length of Follow-up comments
injuries, the CBPM group, care not
immunosuppression, specifically defined
spinal cord injury,
vasopressor use, ventilator
use, mean Braden score
on admission.
e There were higher acuity
in the intervention group
(PEEP; APACHE, serum
lactate)
Gunningbe | RCTto Participants were recruited in | Participants were e Interface pressure from the | Prevalence of pressure injuries The intervention Level of
rg, Sedin, evaluate the one medical ward in a randomized to receive: CBPM-monitor after No significant difference was not blinded evidence:
Andersson, | effect of a Swedish university hospital e Intervention: continuous individual had been in the either to the 1
& Pingel, pressure (n=190) bedside pressure mapping same position for 5 min. Incidence of pressure injuries healthcare
2017 mapping PM, MAP™ System, o  Self-rated comfort in bed Of people with no pressure injury on professionals, the Quality:
system on Inclusion criteria: WélSense USA Inc) on day 3 (numeric rating admission, no difference in incidence patients, or the High
pressure e Aged over 50 years spidying pressure points scale with endpoints 1: (intervention group 10.1% vs control group outcome
injury o Admitted between Sunday a —tir%r imagery very uncomfortable and 8.6%, incidence rate ratio 1.13, 95% Cl: assessors
prevalence 4 pm and Friday 4 pm shofving h ssure is 10: very comfortable) 0.34-3.79) The CBPM system
andincidence | e Expected stay >3 days distribut dy— e  Pressure injury was still partly
mat interfacy. Im {ate classification as: Category Severity of the pressure injuries under development
Exclusion criteria: feedback to staff abodt 1: nonblanchable No significant difference between groups at the time
o discharged before data pressure points, f 'ta% erythema, category 2: on any day (p =0.30 to p=0.75). Possible
collection on day 3 preventive intervg%ws. &/ partial thickness skin loss, intervention
e end-of-life care Intervention group a;@ ,y category 3: full thickness Patient comfort bleeding —
received standard care aﬁa @n loss, and category 4: Both groups assessed level of comfort in intervention group
Participant characteristics: pressure injury prevention ) full#kickness tissue loss bed as 8 on a 10-point scale on day 3. and control group
e Mean age 81 years e Control group: standard % Use p®revent|ve cared for in the
e Intervention group with care and pressure injury @\s observed by | Peak pressure same ward and
fewer patients with prevention only rch rs No significant difference between groups staff may have
malignancy and e Staff received educationon | e Data @ec at baseline | onany days treated control
cardiovascular disease the CBPM system prior to conductég within 16 h group whenever
e Mean hemoglobin and use admission. Repeated on Use of preventive interventions intervention group
albumin values below the days 3, 7, and 14. * No significant difference between treated
reference In both groups groups in pressure redistribution
e 6.8% had history of mattresses, turning schedules, slide
pressure injuries sheet use or dressing use
e 45 (49.5%) intervention
group and 43 (43.4%)
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Ref Type of Sample Intervention(s) Outcome Measures & Results Limitations and
Study Length of Follow-up comments
control group at risk of o Significantly higher use of heel cushions
pressure injuries in control group on day 12 only (26.3%
e Median activity and versus 44.4%, p=0.033)
mobility scores for both
groups a base line were 3. Conclusion: The use of the CBPM-system
did not result in any significant differences
in pressure injury prevalence, incidence or
staff practices
Behrendt, Quasi Participants were recruited Participants were assigned e Skin assessed daily and Hospital-acquired pressure injuries e Excluded Level of
Ghaznavi, experimentto | over a2-month periodina US | on admission to either: weekly e Intervention group had significantly Category/Stage | evidence:
Mahan, determine if medical ICU (n=422) e Continuous bed pressure e Number of newly formed fewer pressure injuries compared to pressure injuries 2
Craft, & pressure mapping (CBPM) with pressure injuries control group (0.9% versus 4.8%; e Minimal reporting
Siddiqui, mapping could | Inclusion criteria: repositioned to off-load (Category/Stage Il or greater) p=0.02) on other factors Quality:
2014 reduce o All admissions high-pressure points that were in areas of skin o All pressure injuries in both groups were that might High
hospital ;y-ring 2 hourly turning, that had no previous Category/Stage Il influence pressure
acquired Exclusion: acgerding to the CBPM pressure injury injury formation
pressure *None reported y(‘- display (n=213), or | e Only one pressure injury per (e.g. nutritional
injuries dard gficare consisting person included, and this was | Author conclusions: CBPM provides real- status, continence
Characteristics: msmomng the highest Category/Stage time visual feedback in repositioning of etc)
eMean length of stay 5 days (n 209) pressure injury patients to help staff correctly offload the | o
eMean age 57-58 years 'V,O e Categorization using 2013 skin and tissues, thereby preventing the
eMean time on ventilator > Wounds International formation of new pressure injuries
approx. 6 days @ consensus system
eMean Braden scale approx. /%
15to 17
eNo significant differences /O ’y,o
between groups C
Wininger & | Observational | Convenience sample drawn e Participants sat in their ve Applications 13.7% of frames contained one or more o Informs research Indirect
Crane, study from six long term care own wheelchair on g ressy@napplng system | saturated sensor design evidence
2015 investigating facilities and local community pressure map with no -a fI )e z(wnh 43cm Sensor saturation more common in ¢ Small sample with
the incidence | (n=22) objects (e.g. linen or square Sensqr ﬁgwnh 16x16 patients with low BMI high mean age that
of sensor cushions) between buttock | resistive fc’%ensors may not be
saturation in Inclusion criteria: and pressure map calibrated to standard Study conclusions: In designing trials that representative of
pressure e Any type of e Participants all used on 200mmHg maximum use sensor mapping researchers should SCI populations
sensor wheelchair/cushion positioning supports to Interface pressure data was allow for saturated data when
mapping o Ability to sit comfortably in maintain pelvic symmetry | recorded for approximately 2 determining study power
a wheelchair for 15 to 20 with 90° hip and knee mins giving 120 frames of data
minutes flexion per participant (total 2,643
frames of data)
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Ref Type of Sample Intervention(s) Outcome Measures & Results Limitations and
Study Length of Follow-up comments
o Ability to follow basic e standard manual
instructions wheelchair (n=15) and
custom manual tilt or
Exclusion criteria: power wheelchair (n=7)
e Current PU e Cushions: foam (n=8), air
(n=6), foam/gel (n=4),
Participant characteristics: other (n=4)
o Mean age 80 + 10 years
e Mean weight 74.84+20 kgs
* BMI average 28 + 5.8kg/m?
Hultin, Pre/post test Participants recruited as a e Intervention: 20 minutes e Pressure Ulcer Knowledge Staff knowledge e Pre-post design Indirect
Olsson, to evaluate convenience sample in an education followed by and Assessment Tool significant improvement in pressure injury limits casual evidence
Carli, & the use of a aged care facility in Sweden instructions on use of (PUKAT) knowledge from baseline to 3 months inference (PU not
Gunningbe | pressure (n=40 nurses, n=12 patient Continuous bedside e Attitudes towards Pressure | (mean score 49% increased to 59%, z=3.1, | e 40% attrition from | an
rg, 2017 mapping participants) ssure mapping system Ulcer (APuP) N-Ties = 38, p=.002) the APuP outcome
system in EN\/I for 15 minutesand | e Continuous bedside e Short data measure)
improving Inclusion criteria: (patients): J eek of practice. pressure mapping system Staff attitude collection period
staff e aged > 65 years M werg\incorporated (CBPM) peak pressures No change e 3 month period
knowledge, e Norton scale score < 20 i eds¥o ay between pre and
attitudes and e requiring assistance with (pretest) ep 5 days Interface pressure post test does not
practice repositioning o Staff meén Mean peak pressure was significantly lower demonstrate
instructed /epo@w (z=2.4, N-Ties= 11, P = .016) when CBPM sustainability of
Exclusion criteria: the resident if the % system was used vs not used. improvement
e End of life care showed warm coﬁ%e ),
o Category/Stage 4 pressure and orange). 4 Author conclusions: A limited educational
injury o 3 different CBPM Sys@ 'y,o intervention combined with pressure
were used for data o. -~ mapping system improved staff
Participant characteristics: collection over 6 weeks. O’ ’0,0 knowledge about pressure injury
o Nurses (CNAs): 90% OO ,0 prevention, reduced interface pressure,
female, mean age 41.3yrs /‘ . / and increased Pl prevention activities.
e Patients: Mean age 86yrs, /O ’y
mean Norton 17.3 7D
Gunningbe | Descriptive Participants were staff e two patient volunteers, Primary outcome: e Peak pressures for the same patient e Pressure injuries Indirect
rg & Carli, study to members recruited in a (one male and one female) | peak interface pressure ranged from 44 to 95mm Hg, depending not measured evidence
2014 describe university hospital’s Clinical over the age of 70 and measured in mm Hg. on the nursing pair. e Possible that the (PU not
nurses’ Training Centre in Sweden with normal body mass Secondary outcomes: e AN pairs placed both male 1 and female interface pressure | an
repositioning e Data collected by two data | e Number of pressure- 1 in the supine position after feedback between the outcome
skills, collectors over 8 days in reducing changes relative to from pressure mapping, peak pressures pillows or wedges measure)
attitudes and November 2013 and were lower (p=0-014, p=0-031), levels of that were
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Ref Type of Sample Intervention(s) Outcome Measures & Results Limitations and
Study Length of Follow-up comments

knowledge of Participant characteristics follow-up sessions over 3 bed’s horizontal starting comfort were higher (p=0-035, p=0-006) supporting the

pressure (demographic data for 71:2% days in February 2014. position and more preventive interventions were laterally turned

injury [n=37] participants: e RNs and ANs worked in e Patient comfort assessed used (p=0-002, p=0-031) compared with position remained

prevention, to e Registered nurses (RN, pairs to place patient in with a Visual Analogy Scale RN pairs high, but this was

evaluate if the n=19) and, Assistant the best pressure-reducing (1=very low level of comfort e No significant differences in PUKAT unable to be

continuous nurses (AN, n=33) position using clinical and 10=very high level of score between RNs and ANs with regard measured by the

bedside e Primarily females judgement of pressure- comfort) to the results of the questionnaire continuous

pressure e 3 month follow-up with 8 reducing interventions. o Nurses’ pressure injury (P=0-760, t=-0-308, df 35). pressure mapping

mapping RNs and 8 ANs e Nurses had at their knowledge and attitude

(CBPM) disposal two large pillows, scores using Pressure Ulcer Author conclusions: In the majority of

system four small pillows, a heel Knowledge and Assessment cases, the mean peak pressures were

provides staff cushion, two wedges and Tool (PUKAT) significantly reduced with visual feedback

with a one quilt. 3 month follow-up with 8 RNs from the CBPM monitor. Repositioning

pedagogic tool and 8 ANs improved after feedback from the CBPM

to optimize / monitor.

repositioning O )
Gunningbe | Qualitative Participants were staff inuously pressure e Semi structured focus 5 key themes were identified: e Convenience Indirect
rg, Baath, study members in a 126 bed ing@'mplemented groups occurred Need of information, training and coaching sample with self- | evidence
& Sving, describing university hospital setting on é\ze unit Ip e Staff schedules were changed | over a long period of time selection to (High
2017 staff (n=21) facilitatefﬁ‘ett ient to foster participation in the Pressure mapping — a useful tool in the participate quality

perceptions of positioning.) focus groups prevention of Pl in high-risk patients e One unit of one qualitativ

using Participant characteristics: e This study was to idené Easy to understand and use, but some hospital e study)

continuous e Registered nurses (n=6) staff’s perceptio o{% practical issues were annoying e Study does not

pressure e Assistant nurses (n=6) using this type of @ // New way of working and thinking evaluate the

mapping as a e Physical therapists (n=3) equipment and the |N@;& ’y,o New possibilities with the continuous effectiveness of

way to e Assistant nurse on client care. o. -~ pressure mapping system the pressure

prevent managers (n=3) % '0,0 mapping

pressure e Senior Physician (n=2) (Q ,0 Author conclusions: Continuous pressure

injuries e Range of years’ //~ / mapping helps identify the importance of

experience O ’y pressure injury prevention for staff and
O alerted them to the need for
repositioning.

Scott & Observational | Participants were recruited in | e All participants had a e Peakinterface pressure Peak interface pressure e Limited Indirect
Thurman, study on use long term acute care facility specialty air or air-foam average peak pressure without the CBPM information evidence:
2014 of continuous (n=10) mattress image was 78mmHg (range 48 to107) about PU not an

bedside o All mattresses fitted with versus average peak pressure with CBPM recruitmentand | outcome

pressure Inclusion: continuous bedside as 47mmHg (range 33 to 60mmHg) characteristics of

mapping pressure mapping participants
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Ref Type of Sample Intervention(s) Outcome Measures & Results Limitations and
Study Length of Follow-up comments
High risk for pressure injuries (M.A.P™ Wellsense USA) 100% health professionals agreed there e Uncertain how (low
(Braden <12) attached to pressure map system was easy to use long individuals quality)
e Caregivers repositioned Health professionals reported that remained in one
individuals with pillows pressure mapping increased family and position
and positioning aids patient agreement to be repositioned e No PU outcomes
e Caregivers shown images
and then given
opportunity to change the
individual’s position
Pompeo, Observational | Study conducted in a 55-bed |e Intervention was a pressure | e Mean time to patient e In Phase 1 mean time to reposition was e Did report measure | Indirect
2013 study long term acute care facility mapping device that sent repositioning by nurses after the 2 hour alarm was 120 minutes PU rates evidence
investigating in US (n =43 in each phase) visual display of anatomical measured by automated (i.e. at 4 hours) e Pressure system (PU not
the influence locations reaching high pressure map system e In Phase 2 mean time to reposition after was reported to an
of a pressure Characteristics: interface pressures. An the 2 hour alarm was 105 minutes reduced airflow outcome)
map in High risk of PU (Braden score arm system was pre-set o In Phase 3 mean time to reposition after around the skin
increasing <12) to Soupd 2 hours after the 2 hour alarm was 44 minutes which may Quality:
frequency of ient repositioning. influence PU risk low
repositioning . 1: ents placed e Conclusions: pressure mapping system
on pressure' mgy device with visual interface pressure map and
and no mOnito ,6m pre-set alarm reduced average time to
used > patient repositioning. Mandatory staff
e Phase 2: monitor and al meetings further decreased time to
were turned on, séé /C>/ patient repositioning.
received in-service t%g
on system use 7 '7,()
® Phase 3: monitor and C> /,0
alarm were turned on, % ,0
staff attended mandatory Q ye)
meetings with senior staff //’ /
to discuss system use l®) ’V
Clinical question three: What positioning techniques are most effective in redistriﬂating pressure and preventing shear?
Supine positioning
Llaurado- To compare Participants were recruited in | e Head of bed elevation Head of bed elevation was Positioning e Does not indicate Level of
Serraetal, | semi- 6 intensive care units at measured x 3 per day measured three times per day Mean head of bed elevation was 30.1° (SD how pressure evidence:
2016 recumbent teaching hospitals in Spain for three days, maximum 28 6.7) injuries were 4
position (n=276) days assessed
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Ref Type of Sample Intervention(s) Outcome Measures & Results Limitations and
Study Length of Follow-up comments
compliance o If head of bed was more Pressure injuries staged in Mean patient compliance with raised head | e Development of Quality:
and the Inclusion criteria than 30 degrees, the nurse | accordance with European of bed was 53.6% (SD 26.1%) new pressure injury | High
degree of e >18 years of age was questioned on reasons | Pressure Advisory Panel/ Main Reasons for noncompliance with 30° was not primary
head of bed e Expected to remain on National Pressure Ulcer bed head elevation were patient care outcome
elevation mechanical ventilation for Advisory Panel 2009 system (66.3%), clinical causes (33.2%), obstacles e Unclear if risk
relationship >48 hours Mean observations of 18 per related to resources (0.5%) factors preceded
with pressure person the pressure injury
injuries Exclusion criteria: Mean study days 10 Pressure injury incidence e Of over 800 people
e Contraindications to semi e Hospital acquired pressure injury screened, only 276
recumbent position incidence was 9.1% (n=25 people with included
e Mechanical ventilation n=34 pressure injuries)
during the previous seven e 35.3% of pressure injuries were
days Category/Stage |, 44.1% Category/Stage
e Pre hospital intubation I1, 20.6% Category/Stage llI
e Individuals with pressure e Primarily heel pressure injuries (41.2%)
injury occurring on first /O e Having a pressure injury did not
day of admission were j influence amount of head of bed
excluded from pressure % elevation (p=0.677 before and after
injury outcome analysis /‘ @,0 pressure injury diagnosis)
O e Head of bed elevation was not
Participant characteristics: f «y significant in multivariate analysis for
* Male 70.7% O/. ’0/ pressure injury risk factors (p=0.164)
e Mean age 63.5 years @
e Mean APACHE11 score /p ,C/ Author conclusions: Head of bed elevation
18.5 @ is suggested to not have an influence on
o Mean ICU stay 20 days /O/~ ’y,o pressure injury development
Q.. >
CARON
Schallom, Feasibility Participants recruited froma | e Cross over trial: . rl ecretions using Completion of trial e Short study with > Level of
Dykeman, pilot RCT to surgical ICU in US 0 30° elevation on day suqﬁﬁn. evile 4 patients withdrew due to early 10% dropout from evidence:
Metheny, determine (n=screened n=143, included one, 45° elevation on . Endoéa ealr?retions extubation small initial 1
Kirby, & gastric and randomized n=15) day 2 (n=7, n=6 obtaine% hourly and population
Pierce, adverse completed both days) measured for pepsin Pressure injury outcomes e Study may be Quality:
2015 events and Inclusion criteria: 0 45° elevation on day concentration All patients were considered at risk of insufficient length Low
pressure e Gastric feeding tube one, 30° elevation on e Skin assessment with each pressure injuries but no patients to determine risks
injuries e Endotracheal tube day 2 (n=8, n=5 repositioning and at 8m and experienced a pressure injury within the e Non-blinded
occurrence ventilation completed both days) 8pm conducted by the same | trial or up to 48 hours after the trial. e Cross-over study
with head of e > 18 years of age e Electronic HOB gauge assessors design is not
bed (HOB) recorded the HOB every 30 Adverse events appropriate for
seconds assessing long-term
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Ref Type of Sample Intervention(s) Outcome Measures & Results Limitations and
Study Length of Follow-up comments
elevations of e Expected to have gastric e Washout period of 12 e 1 patient experienced sliding down the adverse events
30° and 45° tube and mechanical hours overnight bed in 45° elevation position from positioning
ventilation for 248 hours o All patients received a low- e 3 patients at 45° elevation requested
o Approved for 45° elevation air-loss pressure relieving decrease of HOB due to discomfort,
mattress and 2 hourly but tolerated 30° elevation
Exclusion: repositioning
e Non-consent
e Ventilation via other
methods
e Pre-existing PU
Characteristics:
e Mean age 59.6 years
® 67% surgical patients, 33%
medical
o Mean BMI 33.8£10.4 /O
e Mean Braden score /
11.9+1.8 %
® 87% bolus feeding and 13% /‘ @,0
had continuous feeding » y.
Kallman et | Descriptive Participants were recruited in | o Participa’n@v%e in e Risk Assessment Pressure Interface pressure (mean) e Selection of Level of
al, 2015 comparative a nursing home (n=25) four positiohdona Sore (RAPS) scale to assess ® Supine 0°: 44.7+11.7mmHg participants not evidence:
design pressure reducing @ PU risk e Lateral 90°: 48.4+16.3mmHg reported 4
investigating Characteristics: mattress for mea$ en(tc/ e Body temperature (ear o Lateral 30°:29.5+10.4mmHg .
the effect of ® No participants had a of blood flow and s / probe) e Supine tilt 30°: 32.9+9.1mmH Quality:
positioning on current PU, 1 participant temperature. V/@perficial and deep tissue up T & 3 Low
tissue blood had a history of PU e Four positions were used: a b‘l&) low measured at ® Mean I_PS |fn Suplmehlohand Lateral 90
flow and skin e Mean age 85+7.3 Supine tilt 30° 0,0ie;{tﬁ@mm using a laser were significantly higher (p<0.001)
it:r;’l:)nerature ® BMI mean 2514 Supine 0° Q:gplelly%metry ar;]d Skin temperature
R | <o 50t 0w
o Lateral 90 at sacr trochanter) e Lateral 90°: 31.8°C+1.3(over trochanter)
® Mean Risk Assessment e Mean room temperature e Interface pressure using an ® |ateral 30°:31.9°C+1.5 (over trochanter)
zgisgs'l;re Sore (RAPS) 23.7°+0.9 inhouse developed pressure ® Supine tilt 30°: 33.1°C+0.8 (over sacrum)
« Participants were taking probe (measured at sacrum ® Mean temperatures were significantly
. or trochanter) lower over trochanter in lateral 90° and
range of cardiac e measurements were taken lateral 30° positions (p<0.001) and the
medlca.tlons a_nd (_)ther continuously for a period of difference persisted after 60mins of
systemic medications loading (p<0.001)
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Ref Type of Sample Intervention(s) Outcome Measures & Results Limitations and
Study Length of Follow-up comments
1 hour plus 10 minutes after
unloading pressure Skin blood flow
e Mean blood flow response was
significantly higher in supine tilt 30°
position compared to other positions at
60 mins loading
® Blood flow was positively associated
with systolic blood pressure and
negatively associated with diastolic
blood pressure (p<0.001 for both)
® Blood flow was associated with body and
skin temperatures and loading times
Grap etal,, Longitudinal Patients admitted to ICU Bed backrest elevation (head | e Tissue interface pressure Interface pressure e Interface pressure Indirect
2016 study (medical respiratory, of bed elevation) and knee measured continuously for e Tissue interface pressure was affected measurement evidence
comparing neuroscience and surgical) in angte measured using 72 hours using full bed size by backrest elevation although this error associated (pressure
backrest a mid Atlantic urban crei&z:romechanical XSENSOR pressure mapping relationship was also affected by knee with movement injury
elevation and university hospital (n=133) acgele eter system. Measurements angle, BMI and movement Shear force not incidence
anatomical /% collected twice per second e Tissue interface pressure decreased as measured not
position on Inclusion criteria: /o @/0 e Areas of the body measured backrest elevation increased in the Influence on reported)
interface e Intubated patients, /e‘ O were the left and Right scapula but not in the trochanter, pressure injury
pressure in expecting to be intubated O ’yio scapula, left and right sacrum and heels incidence is
patients on for the next 24 hours /" 7 trochanter, sacrum and left e Tissue interface pressure increased with unknown
mechanical @ and right heel. movement, especially in the heels
ventilation Exclusion criteria: /p ’C/ e Higher interface pressures were
e Patients with constantly % / measured in the trochanter and sacrum
moist skin 7 ’7/0 of those with higher BMls
C> /,0 e A minimal increase was measured in the
Participant characteristics: % ,0 sacrum with an increase in knee angle
® 57% male Q e from straight
e Mean age 55.86 //’ /
e Mean BMI 37.96 O 'y
e Mean APACHE score 77.5 /)
e Mean Braden score 12.71
Pepperl et | To describe Healthy volunteers (n=50) Volunteers where placed on e Pressure sensing matt e There was an increase in peak pressure e Simulated Indirect
al, 2014 the effect of a bed at backrest elevation of measured interface pressure and average pressure with an increase sedation is evidence
alertness Inclusion criteria: 30°, 45° and 60°. Skin in mmHg. in backrest elevation different to a (pressure
levels and e 218 years of age interface pressures were e Bed elevation was measured | e When volunteers were in an alert state sedated patient injury
backrest measured at the above with a custom designed there was an increase in interface incidence
elevation on Exclusion criteria: angles with the volunteer inclinometer pressure
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Ref Type of Sample Intervention(s) Outcome Measures & Results Limitations and
Study Length of Follow-up comments
interface e Sacral skin disorders being either alert orin a e A higher BMI was associated with higher not
pressures of e Neuromuscular disorders simulated sedated state average pressure but lower peak reported)
the skin e Inability to move pressure
e Inability to speak English Author conclusions: Interface pressure
alone is a poor indicator of patient
Participant characteristics: discomfort, frequency of repositioning
e Female: 41 Male: 9 may be more important in offloading
e Mean age: 30 (SD 10.98) tissues.
e Mean height: 66.8” (SD
3.19)
e Mean weight: 155.78 (SD:
38.51) Ibs
e Mean BMI: 24.39 (SD:
4.93) _
Lippoldt, Open Healthy volunteers (n=20) P%ti ipants were placed on4 | e Pressure mapping system Interface pressure e Conducted on Indirect
Pernicka, & | prospective typ. Q) attresses (all from was used to measure e When the angle of the upright position healthy evidence
Staudinger, | randomized Participant characteristics: K c Concepts): interface pressure in mmHg was 45° a significant increase in peak volunteers (pressure
2014 crossover trial e 50% female . res attress with 10 repeated measures pressures was found (p<0.001) e Measured using injury
to measure e Median age 31 years System (visoeldstic foam in 10 seconds e Low-air-loss technology system peak pressurevs | incidence
interface e Median height 176 cm mattre ’y,o e Sacral interface pressure was mattresses reduced peak interface peak pressure not
pressure e Median weight 77.5kg e AtmosAir %@ 7 measured at 6 positions 0, pressure at all angles (p<0.001) index reported)
between the o Median BMI 24kg/m? Replacement Syst @ 10, 30, 45 degrees, reverse o The reverse Trendelenburg position e 32mmHg used as
sacrum and (foam mattress ¢ in!c/ Trendelenburg and upright measured lower peak pressures in all pressure
different of 4 dynamic air cyli 1 ,yposition of 10 degrees and positions (p=0.01) threshold for
support and automatic internal &ir grees Author conclusions: Low-air-loss capillary closing
surfaces at . . . .
different pres'sure Zdjustment) O, ,0 technology in co.m.bmatlon with reverse pressure
upright angles e Proficare® Mattress O ,0,0 Trendelburg postltlon and elevated head of aIt.hough no
Replacement System O/( . / bed can reduce interface pressure, but evidence
(alternating and static / consideration should be given to risk of available to
pressure air mattress with O ’y shear forces suggest causes
17 chambers) O tissue damage
e Therapulse® ATP
(integrated mattress/bed
system combining
pulsating air suspension
and low-air-loss)
B. A. Crane, | Observational | Convenience sample of o All measurements were o Interface mapping using FSA | e Average deviation of the positioning of e Healthy young Indirect
Wininger, study healthy volunteers (n=40 taken on a Hill-Rom pressure mapping system sacral region on the interface pressure volunteers evidence
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Ref Type of Sample Intervention(s) Outcome Measures & Results Limitations and
Study Length of Follow-up comments
& comparing included, data complete for VersaCare® bed with P500 with readings every second map was 101.6+48.26mm from the mat e Did not examine (PU not
Kunsman, interface 37) surface, powered weight for 2 minutes per condition. center in supine and 365.8t114.3mm shear forces from an
2015 pressures in base distribution system from mat center in side lying HOB inclination outcome
supine and Inclusion criteria: and a built in indicator for o Neither contact area nor pressure ratio e Indirect outcome | measure)
side lying e Aged >18 years angle of head of bed indicated a significant effect due to HOB
positioning e No orthopedic or medical (HOB) elevation. angle (p>0.05)
condition that limited e Participants lay in 40° and e Supine positioning showed significant
ability to lie for various 35° HOB elevation in both decrease in peak to average pressure
periods supine and side lying (4.45+1.29 peak-to-average ratio in
positions. supine vs 4.99+1.16 in side lying; effect
Participant characteristics: on position: —0.07+0.33, p<0.001
e 70% female e All measures associated with higher risk
e Mean age 46 * 16 years of sacral region PU were higher in 30°
e Mean BMI 27.45+5.9 HOB incline than in the 45°HOB incline.
kg/m?
Mean body fat 36% +7.8% /O Author conclusions: Raising HOB to 45°
N / elevation may reduce risk of sacral PU.
M. Observational | Healthy volunteers (n=15) R&ised bed o Interface pressure There was a significant increase in e Healthy Indirect
Peterson et | study to /( @/0 interface pressures associated with volunteers evidence
al. (2008) evaluate O raising the head-of-bed to 30° when the (PU not
interface /< ﬁ individual was positioned in the 30° an
pressure O/. '0/ lateral position using pillows or wedges outcome)
associated @ (p<0.05)
with head-of- /p /C’/
bed elevation Q/) / 9
Chung et Descriptive Participants recruited in long Participants were positi'o\rTﬁ m face pressure measured | Sacral peak interface pressure e The pressure-time Indirect
al, 2012 comparative term care in Hong Kong (n on standard mattresses C> nﬁr sensor pressure map | e Mean peak interface pressure was curve values evidence
design =42) wearing hospital gowns O, n e;%:sition, 5 pressure significantly greater (all p< 0.001) than in extrapolated from | (PU not
investigating Participant was in each C& din@ere taken and a flat position (38.6+2.5 mmHg) at 30° the study and an
the effect of Inclusion criteria: position for 6 minutes before thg fan Yalue,recorded (50.4+3.6 mmHg); 45° (74.3£5.3 mmHg) presented in the outcome)
head of bed o Impaired bed mobility pressure readings . O ﬁ and 60° (98.517.4) elevations discussion are not
elevation e Bed bound commenced O Tuberosities peak interface pressure based on clinical Quality:
angle on Participants were positioned * Mean peak interface pressure was evidence (i.e. there | moderate
sacral and Exclusion: flat and in 15°, 30°, 45° and significantly greater (all p< 0.001) than in Was no
tuberosity o Independent bed mobility | 60° head elevation a flat position(29.8+1.0 mmHg) at 30° examination of
peak o Agitated or uncooperative (41.8+1.6 mmHg); 45° (60.1+4.1 mmHg) how long the
pressures o Unstable medical condition and 60° (87.1%6.6) elevations patient could
e Sacral orfcu_berosity withstand each
pressure injury
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Ref Type of Sample Intervention(s) Outcome Measures & Results Limitations and
Study Length of Follow-up comments
e Contraindications to position before
recumbent position developing a PU)
Characteristics:
e Mean age 58.8 yrs (range
24 10 95)
e Mean weight 51.3+11.4 kg
e Mean BMI 22.31£4.0
e 57% stroke patients,$14%
cerebral palsy, 7% multiple
sclerosis
Best, RCT evaluating | Participants were a e All participants on same Primary outcome: e The TRM group had a significantly lower | e Generalizability of | Indirect
Desharnais | the effect ofa | convenience sample of bed with visco-elastic foam | e Interface pressure measured mean PPl value post-intervention the results evidence:
, Boily, trunk release healthy, community-dwelling ttress and fitted sheet. as peak pressure index (PPI) compared to the control group 59.6 (SD e Crudeindicator of | (PU not
Miller, & manoeuvre adults (n=117) -?a icipants were 30.7) mmHg versus 79.9 (36.5) mmHg, trunk entrapment | an
Camp, (TRM) on ndeily assigned to Secondary outcomes: p=0.002 to capture outcome)
2012 interface Inclusion: %er: o trunk displacement (proxy e There was a significant trunk displacement of
pressure for * aged over 60 yrs o ﬁte% consisting measure for shear) defined as displacement between the TRM group the trunk Quality:
sitting in bed o MMSE > 22 of ma:#al h ing change in distance between and the control group +3.2mm versus — e Intervention moderate
techni ubth Ived top edge of mattress to top of 5.8 mm, p=0.005 group had
Exclusion: pulling t pAun rd participant’s shoulder significantly more
e moderate to high risk of PU and away from s p% e perceived discomfort using There were no significant differences in co-morbidities
<14 on Braden scale surface of the b& ), either a horizontal numerical perceived discomfort between the o IP at points other
without lifting th@/o / ale (0 to 10) or Wong-Baker groups than the sacrum
Characteristics: buttock (n=59) /’ S was not measured
o mean age 67.4 yrs (SD 6.7 | control group instandard () _e Ig€atjon of discomfort using
yrs) high Fowler’s position (n=58) % bg%ap
mean BMI 24.8 (SD 4.5) (e ¢)
Kaillman et | Descriptive Convenience sample Participants were place in six . gﬁyicialénd deep tissue Tissue blood flow e Participant Indirect
al, 2013 comparative recruited from hospital wards | positions for measurement blood f| sured over e The median relative change in movements may evidence:
design in Sweden. Participants acted | of blood flow and skin bony progfinences and in superficial blood flow over bony influence readings 4
investigating as their own controls. (n=20) temperature. gluteus muscle using a prominences increased in all supine o Skin temperature
the effect of e Inall positions a 14cm photoplethysmography positions and decreased in the lateral increased during the Quality:
positioning on Inclusion: thick pressure reducing (PPG)instrument and probe positions. procedure due to moderate
tissue blood e aged 65 years and older cold foam mattress witha | e skin temperature measured e The blood flow over the bony heat accumulation
flow and skin e able to lie in study 65+50kg/m3 density and over bony prominences and prominence areas was most changed in between the patient
temperature positions covered with a soft in gluteus muscle using a superficial skin and was decreased most | and the bed
elastic, vapor permeable single sensor optical probe in the 30° lateral position (p<0.05 o Study was
Exclusion: overlay was used. The compared with supine positions) contradictory to
Data Tables: 2019 Guideline Update: Repositioning and Early Mobilization © NPUAP/EPUAP/PPPIA Page 25




Repositioning and Early Mobilization: data extraction and appraisals

sacrum, trochanter or
gluteus maximus

e with fever (>37.5°C)

Characteristics:

e Mean age 84+7.5 years

e Mean BMI 23+3.5

e Mean body temperature
36.5+0.5°C

e Mean arterial pressure
76x3mmHg

e Participants were taking a
range of cardiac
medications, analgesia and
other systemic medications

o All patients were dressed
in a hospital gown and
covered with a blanket
during measurements

e Six positions were used:
in the same order for
each participant:

e  Supine tilt 30°

e  Supine 0°

e  Semi-fowler with
elevated head 30°

e  Semi-fowler with

/ head and legs
Q

elevated 30°

Lateral 30°
’é/‘ Laefgl 00

over bony prominences (p=0.039)

e There were significant individual
differences in blood flow responses but
no common trend

Skin temperature

e Skin temperature was significantly
correlated with overall relative change
in superficial blood flow (r=0.23, p=
0.007)

o No relationship was found between
skin temperature and relative changes
in deep blood flow

Study conclusions: lying positions
influences superficial skin blood flow in
different ways.

Ref Type of Sample Intervention(s) Outcome Measures & Results Limitations and
Study Length of Follow-up comments
in lying e history of PU, or an existing mattress was covered e measurements were taken e Mean arterial pressure was significantly | previous findings that
positions PU, or skin damage to the with a cotton sheet. after 25 minutes in position correlated with superficial blood flow skin oxygenation is

lowest in lateral 90°
position
[ ]

Side-lying positioning/lat

eral tilt

r &

PN A
. Participanyyﬁde@t

Oomens, Observational | Three healthy subjects e MRI of sacral region e Supine or tilted position is associated e Only investigated Indirect
Broek, and modelling magnetic resonanc e Comparison of skin, fat and with higher strains in muscle and fat. strain at sacral evidence
Hemmes, & | study imaging (MRI) /§ ), muscle in MRI measurement Tilting reduces highest peak strains, with region (PU not
Bader, exploring % /] n a flat surface an optimal tilt angle between 20°to 30° | e Generalizability of | an
2016 effect of 7 %deling simulations for e Optimal tilt angle may vary according to findings is outcome
lateral tilt on Ot %gles between 0° and individual factors including BMI uncertain as results | measure)
sacral region 5 /0 were per specific
strain O /0 individual
/‘ . / modelling and
/7 «y sample was only
O/) three individuals
Defloor Observational | Healthy volunteers (n=83) Participants were placed in e Interface pﬂassure Interface pressure e Healthy volunteers | Indirect
(2000) study to position for one hour of e prone position resulted in the lowest evidence:
investigate immobilization average interface pressure PU not an
interface Two different mattresses measurements. outcome
pressure used e 30°side laterally inclined position gave measure,
measurementi lower average readings than the 90° healthy
n 10 different side-lying position. volunteer
positions S
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Ref Type of Sample Intervention(s) Outcome Measures & Results Limitations and
Study Length of Follow-up comments
Author conclusion: 90° side-lying position
gives the highest interface pressure
measurements
Continuous lateral rotation
Woodhous | Observational | Participants were recruited e Room temperature was at | Peak interface pressure (IP) Peak IP e Healthy subjects, Indirect
e, Worsley, | study to from a university (n=10) 24°C and patients wore Pressure mapping at shoulder, No significant differences were found in the results may not | evidence:
Voegeli, compare an loose fit clothes body and sacrum peak IP at the shoulder, sacrum or body) in be relevant to PU not an
Schoonhov | automated Exclusion: e Baseline measures taken supine, left tilt or right tilt (all p>0.05) individuals in outcome
en, & lateral e History of skin conditions e Participants were Transcutaneous oxygen critical care measure,
Bader, rotation bed e Unable to lie supine for 2 positioned in four (T.PO,)and transcutaneous T.PO, and T.,PCO, ¢ Small sample size healthy
2015 to manual tilt hours positions (right tilt, supine, carbon dioxide (T.PCO;) e In both tilt methods there was Category | e Only one cycle of volunteer
left tilt, supine) for 15 measured using skin probes on 1 change in initial supine position tilting performed, s
Characteristics: minutes each and sacrum and right shoulder o In left tile, one participant had a change effect of
® Mean age 41 years (range asures were taken 5 Classified as: in sacral values (observed in both tilt repositioning over | Quality:
23 to 61) ,;E@a ter repositioning ® Category 1: minimal change methods) time is not moderate
® Mean height 1.75¢0.18 m [ o All pafticipants were « Category 2: > 25% decrease o During second supine phase one evalga.lted
® Average weight sitio y both in TcO2 and minimal change in participant on LPR and two participants | ® Participants were
78.5+11.8kgs methods parate TcPO, in manual tilt had a Category 3 change as in the center of
days): Va e Category 3: > 25% decrease shoulder mattress, which
OA lateral gressu inT.O0,and > 25% increase in may not fully
redistributiéh (LPR}M5e T.PO, Comfort and safety replicate clinical
with a continuo 04 Participants reported greater comfort and conditions
pressure mattré at ’C/ Comfort and safety safety in supine than tilt positions
provides a 14° tilt ilkert scale assessment by Feeling unsafe was more frequently
automatically and p ipants reported in the tilt position for the LPR
optimized to partipant’s C> /,0 compared with manual positioning
BMI % A (p<0.005)
o Manual tilt provided by a Q ye)
nurse on the same //~ / Conclusions: Response was generally
mattress and using a O ’y similar for LPR and manual tilt. Confirmed
pillow positioned O that physiological changes occur in gas
lengthways at the back tensions during repositioning
for support
Anderson, Repeated Convenience sample of o All measurements were Pain assessment using a verbal Interface pressure at ischial tuberosity e Healthy volunteers | Indirect
Kleiber, measures healthy volunteers (n=10) taken on a Hill-Rom numeric scale (0 to 10 with 10 o Average pressure showed significant e Small sample that evidence
Greiner, observational TotalCare SpOrt® bed with | being worst pain) time/scenario effect (p=0.012) did not include (PU not
Comried, & study to Inclusion criteria: standard linen and an Pressure sensitive map e Scenario 1 mean pressure was 4.780.49 older adults an
Zif;giﬁgma explore Healthy and consenting under pad. (XSENSOR®) taking pressure lower compared to scenario 2 (p <
n,
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years

e Current continuous use of
non-steroidal anti-
inflammatories

e Chronic skin breakdown

e Current PUs

Participant characteristics:

o 60% female

e Agerange 18 to 63 years

e BMIlrange 20.3 to 48.9
kg/m?

e 20% had dark skin

on side rails).

e Three positioning
scenarios were measured,
each for a period of 30
mins:

o Continuous lateral
rotation therapy (CLRT)
at 40°, 30-second pause
L-C-R, no training

o CLRT at 40°, 30-s pause

-C-R, no training; static
/adual wedge (40°)
ositioning to the left.

ic | wedge
( O°)|\f30‘§tl ng to the
left. NG'CLR ,y
O.

/%/kc

Interface pressure at hip

e Average pressure showed significant
time/scenario effect (p=0.0009)

e Scenario 1 mean maximum pressure was
27.23+5.83 lower compared to scenario
2 (p =0.001), and 27.22+7.58 lower
compared to scenario 3 (p= 0.009), with
no significant difference between
scenario 2 and 3 (p > 0.99)

Interface pressure at heel
o Average pressure showed significant
time/scenario effect (p<0.0001)

e Scenario 1 mean pressure was 7.82
+1.43 higher compared to scenario 2 (p
=0.0003), and 7.95+1.83 higher
compared to scenario 3 (p = 0.002), with
no significant difference between
scenarios 2 and 3 (p = 0.997)

Other outcomes

e No significant difference in pressure at
elbow or scapula

e Pain was lower in CLRT positions
compared with static wedge.

e No visible erythema before or after
intervention for any participant

Author conclusions: CLRT showed

significantly lower interface pressures at
ischial tuberosity and hip compared to
static wedge without CLRT; however heel
interface pressure was higher.

Ref Type of Sample Intervention(s) Outcome Measures & Results Limitations and
Study Length of Follow-up comments
interface e Participants lay in semi- every second for 30 mins per 0.0001), and 3.85+0.70 lower compared e Indirect outcome outcome
pressure in Exclusion criteria: fowler’s position and were | scenario to scenario 3 (p = 0.0006), with no measure measure)
three lateral o Diabetes mellitus aligned according to bed Posterior skin check significant difference between
rotation e Peripheral vascular disease manufacturer scenarios 2 and 3 (p = 0.425)
positions e Aged>65yearsor<18 recommendations (marks
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Ref Type of Sample Intervention(s) Outcome Measures & Results Limitations and
Study Length of Follow-up comments
Do etal.,, An Convenience sample of e Participants positioned Interface pressure at occiput, e Peak interface pressure was significantly | e Small study with Indirect
2016 observational healthy volunteers (n=24) supne on bed on pressure | scapulas, sacrum, greater lower at 15° rotation at the occiput, left only healthy evidence
study sensor mats trochanter and heels scapula, sacrum and both heels volunteers (PU not
exploring Inclusion criteria: e Bed turned each (compared with an angle 15° lesser) e Did not measure an
effects of e No neck pain for past 2 participant from 0° to 0°, e Peak interface pressure was significantly incidence of PU outcome
continuous years 15°, 30° or 45° for 45 mins lower at 30° rotation at the occiput, measure)
lateral ¢ No diabetes, significant then returned to supine in both scapula, sacrum, right trochanter
rotation on musculoskeletal injury or following 15 mins at a and both heels (compared with an angle
interface neurological disorder constant speed 15° lesser)
pressure e No chronic PU e Continuous lateral e Peak interface pressure was significantly
rotation device consisted lower at 45° rotation at the occiput,
Participant characteristics: of moving parts and a both scapula, sacrum, right trochanter
e Mean age 28.2 (SD 4.3) standard mattress 80mm and both heels
years thick polyurethane with (compared with an angle 15° lesser)
e Mean weight 63.7 (SD ;lkg/mzdensity
16.7) kgs O Author conclusions: continuous lateral
e Mean height 1.70 (SD 0.1) j rotation is associated with lower interface
m % pressure and therefore greater pressure
e Mean BMI 22.2 (SD 4,2) /( @/0 relieving ability than standard supine
kg/m? O positioning.
e 100% Asian f,\ =< A
Prone positioning “ "\?
N A‘&
Girard, RCT exploring Secondary analysis from Participants were » ® Incidence of new patients Pressure injury outcomes e Number of ICUs Level of
Baboi, effectiveness an RCT (n=474 included, randomized to receive /O 1 with Category/Stage Il to e Incidence of pressure injuries at day 7 participating in the | evidence:
Ayzac, of early long 466 analysed) either: /a ﬁ/@ using NPUAP was significantly higher in supine group study was not 1
Richard, & | standing e Supine positioning: not (P dfassification (57.1 versus 42.5, p=0.005) included in this
Guerin, prone Inclusion criteria: reported in detail &e 0 y end points: ¢ Incidence of pressure injuries at report Quality:
2014 positioning to Severe ARDS defined as (n=229) @n ide;@ of new discharge from ICU was not significantly * Not blinded Low
supine partial pressure oxygen in ® Prone positioning: é}'entsﬁith pressure different between groups (prone 44.4 e Secondary analysis
position in arterial blood/fraction of prone-positioning for infur orﬁ%y 1to day versus supine 37.8, p=0.151) without full
patients with inspired oxygen ratio of long periods initiated 7 e Incidence of new patients with pressure reporting of
severe acute <150 mmHg within 1 hour of o Incidence of new injuries was not significantly different methods
respiratory randomization, with pressure injury from day between groups when measured by
distress sessions lasting 216 1to day 7 and from day1 days on mechanical ventilation (prone
syndrome hours, prophylactic to discharge 20.80 versus supine 14.26/1,000 days of
(ARDS) dressings also used o Mortality in ancillary invasive mechanical ventilation,
(n=237) study p=0.061)
e Incidence of new patients with pressure
injuries was significantly higher in prone
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o elective thoracic and/or
lumbar surgery requiring
prone positioning

e aged 18to 65 yrs

Exclusion:

o existing facial ailment
including redness,
inflammation, rash, graze,
bruising

e history of increased
intraocular pressure or
glaucoma

e major language not English

o Orthopedic Systen@/& 4
(OSI) disposable '/
polyurethane foam C
positioner (n=22)

o Dupaco Prone View®
Protective Helmet System
disposable polyurethane
foam head positioner
(n=22)

o ROHO Group neoprene
air filled bladder dry
flotation device (n=22)

%ing NPUAP system

) 9t{g| g at the end of

R
%

Dupaco Prone View® were lower at all of
the time points for both the forehead
and the chin in comparison to the
disposable polyurethane foam positioner
nb and the ROHO (p<0.05)

e Forehead pressures were significantly
less for the ROHO compared with the
disposable polyurethane foam positioner
(p<0.05)

@ Length of time in
position not recorded
(procedures last from
1to 12 hours)

Ref Type of Sample Intervention(s) Outcome Measures & Results Limitations and
Study Length of Follow-up comments
Participants followed until group when measured by days in ICU
discharge from the intensive (13.92 vs 7.721,000 of ICU days,
care unit p=0.002)
Factors associated with pressure injuries
in ARDS patients
e position group (odds ratio [OR] 1.5408,
p=0.0653)
e age > 60 years (OR 1.5340, p=0.0019)
e female gender (OR 0.5075, p=0.019)
e body mass index of >28.4 kg/m2 (OR
1.9804, p=0.0037), and
o Simplified Acute Physiology Score Il at
inclusion > 46 (OR 1.2765, p=0.3158)
/O Author conclusions: After controlling for
j confounders, positioning was no longer
4/\ A significant in pressure injury incidence
Grisell & Blinded RCT Participants were consecutive | e /-\vﬁ{(fftici e Facial tissue pressures were e 10 patients (45%) positioned on the ® Patients were not Level of
Place, 2008 | comparing patients admitted for elective position:’g(usi standard measured at the patient’s disposable polyurethane foam positioner | stratified by age, evidence:
different surgery requiring prone prone pdSitigni forehead and chin at time O, developed PUs (eight stage | PUs and race, or gender and 1
facial pillows position at a surgery in the e Patients w@a 5, 15, and 60 minutes of two stage Il PUs) existing risk factors
for prevention | USA (n=66) to receive different aC| positioning o No patients from the other two groups for PU not reported Quality:
of PU in the pillows: /Q) e The integrity of skin was showed any evidence of PUs ® Risk of PU on entry to | low
OR setting Inclusion: recorded and classified e The pressure measurements for the study not reported
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Repositioning and Early Mobilization: data extraction and appraisals

Ref Type of Sample Intervention(s) Outcome Measures & Results Limitations and
Study Length of Follow-up comments
Characteristics:
e surgery times from 1 to 12
hours and not reported
e no demographic data
Romero et | Case series Participants were recruited Prone position ventilation for | Primary: Prone position ventilation was e No control group Level of
al, 2009 investigating | from an ICU in Chile (n=15) 48 hours or until the * Barotraumas and/or continuously maintained for 55 + 7 e Only 20% of the Evidence:
the effect of oxygenation index was 10 or monobronchial incursion of hours individuals were 4
prone Inclusion: less (extended PPV) the orotracheal tube Two patients (13%) developed grade Il older than 60 years
positioning ® aged over 18 years e Arterial and venous blood PUs (nasal septum, cheek) Quality:
ventilation e severe Acute Respiratory gas results All patients experienced facial edema moderate
and reporting Distress Syndrome (ARDS) Secondary: No patients experienced ventilation
PUasan o ventilation >72hrs e Development of a new PU complications in prone position
adverse effect as assessed using NPUAP
of positioning | Exclusion: staging
e contraindications to prone
positioning ventilation /O
e hemodynamic disorders j
e chronic respiratory %
insufficiency /o @,0
o likelihood of death in 24hrs /(. Qy
Characteristics: O/~ '0/
o Mean age 46%17 years @
(range 19 to 69) /p /C’/
e Mean time for mechanical % /
ventilation 1949 days (rang /a ’7/0
410 64) o. -~ 0
* 40% died "/, 7\
Wu, Wang, | Observational | Participants were recruited in Participants received either: .‘/@ fvac;?asurement Immediately after surgery 75% of e 48 hours follow up | Level of
Lin, Liu, & study a spinal unit in Taiwan (n=30) e 10cm thick high density prggyé stdrting surgery participants had nonblanchable skin e small sample size Evidence:
Chao, 2011 foam (HDF) Presence U asydefined by redness on iliac and chest pressure e Side that the pad 4
Inclusion: e 2cm thick viscoelastic NPUAP classifigation observed points (73% of VP pressure points, 77% was placed not Quality:
e spinal surgery pads(VP) 30mins following surgery and if of HDF pressure points). randomized moderate
e expected surgery duration PU present then again in 24hrs At 30mins post-operative overall e Blinding of assessor
>3 hrs Each participant had VP on and 48hrs incidence of PU was higher in HDF and statistician not
e prone positioning the left side of the chest and group, but not difference was not reported
iliac crest and HDF padding significant (10% versus 5%, OR=0.47, o Not designed for
Exclusion: on the right side 95% Cl 0.11 to 1.99, p>0.05) the null hypothesis
® emergency surgery One stage Il PU in VP group after 48 hrs
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Ref Type of Sample Intervention(s) Outcome Measures & Results Limitations and
Study Length of Follow-up comments
e vascular disease e Interface pressure was significantly
e diabetes lower (p<0.001) with VP pad
e Braden score <18 e Univariate analysis of risk factors for
PU at 30mins
Characteristics: o Female gender(OR=0.04, 95% ClI
e Mean age 57.2+19.6 years 0to 0.79, p<0.05)
e Mean weight 62.3+10.5kgs o BMI< 18 (OR=21.40,95% Cl 4.11
e 6.7% had BMI <18, 26.7% to 111.51, p<0.05)
had BMI 18 to 24, 53.3% o Body weight <50kgs (OR=18.57,
participants had BMI of 24 95% Cl 4.06 to 85.03, p<0.05)
to 29, 13.3% had BMI >30
e Mean Braden scale
20.8+1.2
Mean operative time
285.4173.4 mins P

Sitting positions

(

25/

Jan &
Crane,
2013a

Prospective
repeated-
measures
design to
evaluate
effect of
different
seating angle
on individuals
with spinal
cord injury

Participants included in
the study are wheelchair
users with spinal cord
injury (SCI) (n=10)

Measures were conducted
in a university research
laboratory

Inclusion criteria were
reported in Jan, Jones,
Rabadi et al (2010)

ﬁmcolﬁqth various
whe air p@ pace and
recline anglgs rafidgmly
assigned t0 the pa

fg nts:
o 150tilt-in® pecm)g

1000 recline, %

e 250tjlt-in-space‘a

100_ recline, ({O 1
350 tilt-in-space and /"
100_ recline,
e 150 tilt-in-space and
1200 recline,
e 25_tilt-in-space and
120_recline, and
e 35_tilt-in-space and
120_recline.
Each protocol consisted of
a 5-minute upright sitting
and a 5-minute tilted and
reclined period.

Q. >

e Skin perfusion over the
sacrum and right ischial
tuberosity measured using
laser Doppler flowmetry.

e Each protocol consisted of
a 5-minute upright sitting
and a 5-minute tilted and

,Veclined period.
e

"

A
(/O/K’)(}
’
0.
2,
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Skin perfusion

e Sacral skin perfusion did not show a
significant difference between
protocols of various tilt-in-space and
recline angles when changing from an
upright to a tilted and reclined position
(p>.05)

o |schial tuberosity skin perfusion
showed significant increase at 15°, 25°,
and 35° tilt-in-space when combined
with 120° recline (P<0.01) and a
significant increase at 35° tilt-in-space
when combined with 100° recline
(p<.008)

Author conclusion: wheelchair tilt-in-
space and recline enhances skin perfusion
over ischial tuberosities without reducing
sacral skin perfusion when changing from
an upright to a tilted and reclined
position.

© NPUAP/EPUAP/PPPIA

e Small number of Level of
participants, all Evidence:
with SCI 4

e Onlyone Quality:
wheelchair used low

e No evaluation of

impact on
pressure injury
prevalence or
incidence
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Repositioning and Early Mobilization: data extraction and appraisals

Ref Type of Sample Intervention(s) Outcome Measures & Results Limitations and
Study Length of Follow-up comments
Miller, Observation Healthy volunteers (n=23) ¢ Volunteers sat in upright e Force sensing array was Interface pressure e Small sample size | Indirect
Aberegg, study to position (feet on the floor, placed on reclining chair e Legs elevated and reclined position e No participants in | evidence
Blasiole, evaluate the and seat back upright) for |  Average pressure, maximum reduced average pressure, and reduced the underweight (PU not
Parker, & effect of and 6 minutes pressure and sensors the number of sensors measuring category an
Fulton, two common e Then sat in position 2 (legs measuring 60 or 80 mmHg or interface pressure as over 60 mmHg e Use of healthy outcome
2014 positions in elevated and seat back higher e BMI and position were significantly volunteers, measure)
standard reclined) for 6 minutes correlated with number of sensors over average age 45
hospital then FSA data collected 80 mmHg and average pressure .
reclining o Patients with BMI over 29 have
chairs on decreased sacral pressure when legs are
interface elevated.
pressure
Taule etal,, | To identify Participants recruited in a Using the participant’s own e Seating pressure was e Risk of unsatisfactory seating pressureis | e Retrospective Indirect
2013 factors that spinal cord injury clinic in wheelchair and cushion, the measured by a 40-by-40 cm significantly high among patients with: methodology and | evidence
predict Norway (n=75) patient was assessed: computerized seating pad o history of pressure injury (p<0.001) limited to the (PU not
unsatisfactory (p ng in wheelchair e Possible risk factors collected o use of manually driven wheelchair. patients who an
seating Inclusion criteria: o tany intervention from records,, through semi- were hospitalized | outcome
pressure in e All wheelchair users with nge of air level of structured interview and e Paraplegia was not a significant factor at the SCI unit measure)
spinal cord- traumatic SCI hospitalized Aalternatlve observation during the
injured (SCI) between 1 January 2007 cus |ons or assessment.
individuals. and 31 December 2010 . elevatl e Factors such as activity level,
footrest |$Q}be 46 procedures of relief, transfer,
Exclusion criteria: necessary wheelchair and cushion used
e Not reported /p %/ during the seating
assessment were included to
Participant characteristics: /s ’y assessment
e not reported under risk (@) 7
factors O’ /0
e Mean age 47.2 O/\ ’OA
Tederko et | Prospective Participants were recruited in | e Pressures exerted by the . §"ﬁl?fécts'sa n a standard e Although there was a proportional rise e Other factors Indirect
al, 2015 cross sectional | Poland (n=17) ishial tuberosity on the whee(ch ir Wa standard in the average pressure exerted by the that affect evidence
study to wheelchair cushion were 5cm foaé shion. Pressure ischial tuberosities with an increase in pressure (PU not
examine the Inclusion criteria: measured at different exerted by the ishial footplate elevation, when ischial distribution not an
relationship e Paraplegia following SCI > footplate angles tuberosities were measured tuberosities exertion pressures were examined outcome
between the 1 year ago o pO0: thighs parallel to seat after ten minutes using measured individually (right and left) e Pressure measure)
elevation _Of e Daily wheelchair usage o pl0: footrests elevated XSENSOR X3 in mmHg. the changes in pressure were random. distribution may
wheelchair e Transfer independently by 10% of fibula length have been
footrests and (FL) Authors conclusions It is important to different with
the pressure Exclusion criteria: adequately position footrests in a patient different kinds of
and symmetry
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Ref Type of Sample Intervention(s) Outcome Measures & Results Limitations and
Study Length of Follow-up comments
on the ishial e Presence of pressure injury | o p20: footrest elevated in a wheelchair with a SCI as footrest cushions
tuberosities of | e Pressure injury in past year by 20% of FL elevation may bring about unpredictable commonly used
individuals e Knee and hip flexion < pressure injury risk e Small
with . 120° homogenous
paraplegia e Asymmetry of fibula >1cm sample
Participant characteristics:
e Average time since
disability 19.3years
e Average weight 70.7kg
e Average height 174.3cm
e Average BMI 23.1
Kobara, To investigate | Sample: healthy men without | Participants satin a e Shear force was measured by | e The horizontal force with the legs Small sample of Indirect
Takahashi, | the effect of leg or trunk disease (n=17) wheelchair in either the leg using a force plate under the elevated was significantly higher than healthy males evidence
etal, 2015 [ the timing of eg down position. The buttocks that measured with the legs down in all positions of Delayed postural (PU not
leg support Exclusion criteria: bac |‘£¢)0rt of the horizontal and vertical back support collapse and an
elevation on e Back pain Chair was reclined at forces. alignment not outcome
the shear o History of surgery (ﬂ ing frominitial [ o 10 pack support Authors conclusion: Leg supports should measured measure)
force on t.he e Rheumatism upright positi the fully movement was measured be positioned downwards before reclining Footplates not
buttocks in a « Neurological disorders reclined podftion hen using a video camera and the back support a wheelchair the prevent used, affecting
reclining back to the ubpight n . ] iniury f . )
wheelchair. N o Horizontal and vertlca video analysis software pressure injury formation horizontal
Participant characteristics: were measured. /p % downward force
e Mean age 22.6 (SD 6.6) Factors that
years ,7 interact with
e Mean height 170.1 (SD /C’ /0/ friction force not
4.4) cm O/ ,0 considered such as
o Mean weight 62.4 (SD 8.9) (RS urinary
kgs O/( /0/ incontinence and
/ <7 sweat.
Webb, Observational | Participants were wheelchair | e Seated on an adjustable . Pressur%ﬁjilzgs were Interface pressure e Pilot data that Indirect
Twiste, study to users from 2 clinics in height chair with knees at recorded every 30 s over ten e Sling fabric - Mean gluteal interface was included in evidence
Walton, & evaluate the England (n=32) and healthy approximately 90° flexion minutes in each condition pressure, F(3,29) = 4.78, p = 0.008, analysis is from (PU not
Hogg, 2017 | impact of students (n=61) A six-minute settling time such that the participant was compared to the control condition. healthy an
three different used, after which pressure seated for 16 min in each e Spacer fabric - reduced the mean gluteal participants outcome
sling fabrics Participant characteristics: readings commenced with condition. Interface pressure interface pressure and this approached e Different sample | measure)
on the e Wheelchair users: sensor pad mapping was carried out. significance (spacer p = 0.06, 95%Cl) sizes
interface e Measurements were taken Mean pressure at gluteal o Slipfit and polyester fabrics had no
pressure over in four conditions, region (buttocks and thighs) effect (p = 1 for both fabrics, 95%Cl)

Data Tables: 2019 Guideline Update: Repositioning and Early Mobilization
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Ref Type of Sample Intervention(s) Outcome Measures & Results Limitations and
Study Length of Follow-up comments
the gluteal Mean age 55.3+13.9, randomized to reduce e Peak pressure at left and e Range of
region when mean weight 84.2+6.8kg, systematic carry-over right ischial tuberosities Author conclusions: fabric identified as disabilities for
sitting. mean BMI 29.97 effects: e Peak pressure at left and the most effective in reducing mean and wheelchair group
e students: mean age o Control - Seated on chair right greater trochanters peak pressures in both groups was the
44.3+11.4, mean weight with pressure mapping e Peak pressure at the coccyx spacer fabric, suggesting that a spacer
75.73+17.5, mean BMI system only fabric sling is more likely to reduce the
27.43 o Condition A - Control risk of pressure ulcer development
plus sling in spacer fabric
o Condition B - Control
plus sling in slip-fit fabric
o Condition C - Control
plus sling in polyester
fabric
Chen etal, | Observational | wheelchair users with SCI Indirect
2014 study on tilt (N=13) evidence
and recline / (PU not
seating 9 an
influence on % outcome
interface @ measure)
pressure /( 'OO
Jan, Crane, | Labresearch Power wheelchair users with o Six protoc@ v!@ e Skin perfusion response to Muscle perfusion e Unclear whether Indirect
Liao, to compare SCI (N=20) wheelchair tilt-in-spac 15 degree tilt-in-space e Muscle perfusion showed a significant this depth was evidence
Woods, & the efficacy of and recline angle % combined with 100 degree increase compared with baseline sitting adequate to (PU not
Ennis, wheelchair e Inclusion criteria: tested in a random'Grdler 4 recline for 25° protocol and and 35° tilt-in- include the entire | an
2013 tilt-in-space e traumatic SCl level of C4- ® Room temperature ’V@perfusion response to space combined with 120 degree recline muscle thickness outcome
and recline on T5 with American Spinal maintained at 24 9C + 20C C; 354degree tilt-in-space (both p<0.05) between the measure)
enhancing Injury Association e The participants stayed in O’COW%WM‘ 120 degree e Remaining 4 protocols did not show a ischial tuberosity
mgscle anc! Impairment Scale grade of the laboratory for at least c( line” significant difference and the skin
skin perfusion A,B, orC 30 minutes prior to testing | !@Iep@{slon (St02) surface
;)S\é:atlhe ° at‘leals.t 6 months post ;EZie Cse to L?:ﬁ:ﬁiglot " | Author conclusions: a larger angle of tilt- e Muscle perfusion
tuberosities in :plna 'nJL‘rVI - degree re in-space and recline is needed to improve of weight-bearing
people with e Powerw .ee c alr. . Muscle erfu5|on response muscle perfusion compared with skin tissues may require
spinal cord . wheelchailr seat width _ o 35 dep et e pace perfusion. A position of 25 degree tilt-in- a longer time for
injury (SCl) 43cm (17in) to 53cm (21in) combinegd with 120 dpe space combined with 120 degree recline is recovery
. gree effective in enhancing muscle and skin e Influence on
Exclusion criteria: recline perfusion of weight-bearing soft tissues at .
o cardiorespiratory or other e A 5-minute upright sitting the ischial tuberosities. pressure Injury
diseases that may affect was used to induce soft prevalence or
tissue ischemia, and the 5-
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e BMI greater than 30kg/m?
e Active pressure injury

Participant characteristics:
o Mean age 38 + 13 years
e Mean BMI 24.5+2.3

kg/m?
o Duration of SCI 6+ 5.

e eo ample ntervention(s utcome Measures esults imitations an
Ref Type of Sampl Int t Out M & Result Limitat d
Study Length of Follow-up comments
cardiovascular or minute tilted and reclined incidence is not
circulatory function; period was used to improve discussed
e skeletal deformities muscle and skin perfusion
e active pressure injury
Participant characteristics:
ePrimarily male
e15 Caucasian, 2 dark skin, 3
Hispanic Americans
emean age 41.4+12.6 mean
body mass 25.4+3.7kg/m?
emean spinal injury
duration 7.8 + 6.1 years
Jan, Liao, Repeated Power wheelchair users with e Each participant sat Skin perfusion response was Skin perfusion e Skin perfusion Indirect
Jones, Rice, | measures SCI (n=9) upright in the wheelchair measured using the laser e Skin perfusion at 3 minute recovery only assessed for | evidence
& Tisdell, study or 15 minutes, then was Doppler flowmetry over the period was significantly higher than at 1 a short time (PU not
2013 to compare Inclusion criteria: re@\ d and tilted for 0, 1 ischial tuberosity at a depth of minute recovery (p=0.017) but was not e Only9 an
different o Traumatic SCI between C4 1mm3 significantly different between the 1 participants outcome
durations of and T5 minute and 0 minute durations e Influence on measure)
vyht?elchalr e >6 months after injury e Skin perfusion following the 3 minute pressure injury
t||t-|n-space o Use powered wheelchair tilt-in-space recline of the second sitting prevalence or
an;:l] rec!lne ON | o Wheelchair seat width significantly increased compared with incidence is not
er{ ancmg. 0.43cm recovery positions wer the 1 minute tilt in space recline discussed
skin perfusion o wile /C
35° tilt in space a 0 2
over the . L - y . .
S Exclusion criteria: incline Author conclusions: When trying to
ischial /O ¢<‘7 duce ischemi iht bearin ti
tuberosity in e cardiorespiratory disease '/ ,0/ reduce ischemia to weight bearing tissue
people with o Other diseases that may Cb, it may Ir:e m::re berfeflual to tilt-in-space
. ffect cardiovascular /0/0 and recline for 3 minutes compared to 1
spinal cord 2 minute or 0 minutes
injury (SCI) function O/( /0/
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Ref Type of Sample Intervention(s) Outcome Measures & Results Limitations and
Study Length of Follow-up comments
Lietal, This study Healthy participants were Four modes were observed Record and calculate contact | Average pressure on back area (BAP): e Nondisabled Indirect
2017 examined the | recruited in Taiwan Hospital in the same way: area(CA),average BRM: 2.59+0.31 (kPa) (P >0.05) participants evidence
four modes of | (n=16) o BRM: the wheelchair pressure(AP),and peak LBM: 2.39 + 0.20 (kPa) (P >0.05) Study was a short- | (PU not
reclining backrest was pushed pressure(PP) on the back FBM: 2.53 £ 0.35 (kPa) (P >0.05) term evaluation an
wheelchair Inclusion criteria: backward area (BCA,BAP,BPP),the LFBM: 2.42 +0.30 (kPa) (P >0.05) only outcome
without and healthy adults to reach a 150° recline ischial area(ICA,IAP,and The larger shear measure)
with different o LBM: the backrest of the IPP),and the femur Peak pressure on the back area(BPP) force potentially
sitting Exclusion criteria: wheelchair was pushed area(FCA,FAP,FPP) BRM: 4.71 £ 1.35(kPa) (P >0.05) experienced by the
assistive identifiable spinal bacl'<ward to reach a 150° e Two pressure-mapping mats | LBM: 4.10 +0.80 (kPa) (P <<0.05) back could not be
;iewces]:r;h | pathologies, musculoskeletal recline, while a lumbar were used to measure FBM: 4.44 + 1.50 (kPa) (P >>0.05) measured; a
erms OTtheIr 1 jisorders, and movement aujbag, fully inflated to a human-wheelchair interface | LFBM: 3.87 + 1.26 (kPa) (P <C0.05) person’s
effects on . thickness of 4 cm, was hamstrings pull the
human disorders. placed at the L3 spinal pressure : i o
wheolchair o Interface pressure collected Ischial contact area(ICA) of four Modes pelvis :.md Ieac'i to
interface Participant characteristics: & . for 5s while participant BRM: 438.06 + 119.12(cm?) (P <<0.001) posterior pelvis
o FBM: the backrest - o . 2 rotation, causes
pressure. e Mean age, 22.6+1.5 years éMe wheelchair was maintained a stable sitting LBM: 417.25 +122.13(cm?) (P <<0.001) he i h" |
e Mean weight, 61.9+12.3 kg ,ﬁﬂ backward to reach position FBM: 329.06 + 118.24(cm?) (P <<0.001) t E 1s¢ !a. ¢
e Mean height, 166:4 9.0cm %’Grecl' e,and a LFBM: 340.19 + 134.36(cm?)(P =0.001) ;Lcjenzz‘c;:l:sshc;ar
° i i
g/lzc?:zal:')gcli(;/n;azss index, to tLi‘@UIZL:I’a\Zi Average pressure on ischial area(IAP): :::;:S:J: not be
placed af‘fhe %'nt of BRM: 4.05 + 1.00(kPa) (P >0.05) Unable to. rovide
the thighso ’6/ LBM: 3.74 £ 0.95 (kPa) (P <0.05) clear concIFL)Jsions
e LFBM: the backrest of% FBM: 3.81 + 1.01(kPa) (P <<0.05) regarding pressure
wheelchair was pésbed L2}, LFBM: 3.33 £ 0.89 (kPa) (P <0.05) Vartations in
backward reach a 1697, 4 different areas
recline and both Iunﬂg/. *V,o Peak pressure on the ischial area(IPP) within one mode
and femur airbags were () >~ BRM: 21.67 + 11.93(kPa) (P <<0.05)
used, the lumbar airbag, |, A, LBM: 15.19 £ 6.82 (kPa) (P <0.05)
fully inflated to a thickness O A& FBM: 18.97 + 10.24(kPa) (P <<0.05)
of 4 cm, was placed at the O/‘ . / LFBM: 13.18 + 8.33 (kPa) (P <<0.001)
L3 segment of the Ve ,y
participant, whereas the O
femur airbag, also fully O Conclusion: LFBM was most effective in
inflated to a thickness of 4 reducing stress load on ischial area and
cm, was placed at the shifting stress to the femur. None of the
midpoint of the thighs four modes significantly affected the load
e Participants requested to on the back.
stand for 1 min between
four tested modes
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Ref Type of Sample Intervention(s) Outcome Measures & Results Limitations and
Study Length of Follow-up comments
Gabison, To determine Convenience sample N/A e Trunk strength e no statistically significant correlation e Small sample size | Level of
Mathur, relationship Recruited in a rehabilitation (dynamometer in Nm’s) between trunk strength and pressure e The practical evidence:
NUSSbfj‘um: between trunk | institute in Canada (n=20 reported as reachers and offloading times for both groups. implications are Indirect
Popo_v1c, & | function and eligible, n=15 included) non-reachers. Adequate e Trunk strength was statistically difficult to (PU not
\ngrlr;er. 9fflgading .rea.ching.is the .abili'fy to reach significantly lower in non-reachers interpret an
ischial N Inclusion criteria: in six defined directions compared with reachers e This study shows | outcome)
tuberosities e non-ambulatory SCI without Iosir?g bala_nce, that it is possible
o AIS class: A-D measured with a distance to differentiate Quality:
e medical stable meter(lase.:r) and a pressure between moderate
] . mat (SensiMAT ™).
e using wheelchair as reachers and
] . e Reachers vs non-reachers. .
primary means of mobility During a two hour sample non—re?chers in
>2hr/day time, activity logs were SCl patients.
* Exclusion criteria: completed. Cumulative
e existing PU pressure offloading time data
e significant musculoskeletal / were converted to seconds
conditions 9 per hour (s/hour).
e impaired neurological % o Offloading=: equivalent in
status affecting sitting /( @/0 value to that when no
balance due to conditions O pressure was applied (min. 2
other than SCI f «y sec).
e brain injury O/. '0/ e main analysis: associations
@ between trunk strength and
Participant characteristics: /p /C, pressure of,floading times
o Age43(£167); % y Spea:'m.an s Rank
e male 14/17; 7 elation)
o H:172+7,7; Cb, /,0
e W:70+20; O /0
o AIS: A=9/17; B=5/17; O/ /0/
C=1/17;D=2/17; ya
o Traumatic SCI 13/17 (@)
wheelchair manual 15/17 O
Gebhardt Cross over Participants underwent All participants were placed e Significantly fewer pressure ulcers Level of
and Bliss RCT fracture repair requiring on large-celled alternating (7%) developed in individuals with Evidence:
(1994) investigating orthopedic surgery (n=57) mattress fractures who were allowed to sit for 1
effect of a two hours or less per session than in
sitting those allowed to sit in a chair for Quality:
protocol unlimited periods (63%) (p<0.001) low
restricted to
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Ref Type of Sample Intervention(s) Outcome Measures & Results Limitations and
Study Length of Follow-up comments
two hours per
session
Giesbrecht, | Repeated Participants were recruited Using a standardized Relative pressure reduction * No significant difference between IP at | e Sitting tolerance Indirect
Ethans, & measures from an outpatient SCI clinic protocol participants seating from baseline was calculated left and tight IT and the potential evidence:
Staley, observational in Canada. (n=18) was tilted in 10° increments and compared between tilt e Tilt angles above 20° significantly for changes in indirect
2011 study between 0° and 50° angles using interface reduced IP at the ITs F(4,17)=165.1 to pelvic positioning outcome
measuring Inclusion: pressure (IP) readings 202.7, p=0.000 with each successive not considered, IP measure
reduction in e aged 18 to 65 yrs obtained at the ischial tilt producing greater relative IP readings taken Quality:
interface o SCI with American Spinal tuberosities (IT) and sacrum reduction after 1 minute moderate
pressEJre Injury Association (ASIA) A using pressure mapping e Tilt angles above 30° significantly e Use of the
3;’::2;::: or B level of injury technology reduced sacral IP (p=0.000 to 0.002), participants’ own
. with slight increase in IP at 10° tilt seating products
seating .
positions Exclusion: e Pressure reductions were not may reflect true
e Substantive scoliosis or significantly different between effects of tilt
deformity preventing / tetraplegic and paraplegic participants e Randomizing the
central alignment in sitting 9 application of tilt
% Conclusion: A minimum tilt of 30° is angle and obtaining
Characteristics: / @/0 required to initiate unloading the sacrum multiple measures
® 94% sample was male O and to achieve a clinically significant for test-retest
e Mean age 42.6 yrs (SD 8.3 f ,y reduction in pressure at the IT reliability would
yrs) O/, /0/ have been optimal
e Mean weight 74.7 kgs (SD @
12.7kgs) A A,
Shabshin, Experimental n=10 healthy volunteers e Subjects underwen%g /| o_Thickness of tissues between | e Muscle and soft tissue compressive Small sample size Indirect
Ougortsin, investigation MRI in six postures 7/ %skin and the lowest point deformations from highest and lowest of healthy subjects | evidence
Zoizner, & | investigating including neutral C> ofthe jschial tuberosity, of fat were 20° lateral tilt (87%, 72%), lateral Did not address (PU not
A, 2010 thickness of with/without weight- et he skin and the 10° (85%m 70%), anterior 20 (79%, 67%), potential effects of | an
fat layer in bearing, 10° and 20° eu le and of muscle anterior 40° (74%, 64%) and neutral gender on tissue outcome)
different lateral-tilts and 20° and 40° between thffschial (72%, 59%) deformations
seating tilts anterior lifts tuberéi andﬁt For the fat highest was anterior tilts Datasets of muscle
. Measur%wts in weight- (42%), followed by lateral 20° tilt (41%), and fat
bearing poSitions were lateral 10° (39%) and neutral (35%) deformations at
compared to the non-weight the tilted postures
bearing for calculation of were not
compressive tissue independent of the
deformations in each trunk neutral-posture
tilt data which does
not conform the
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Ref Type of Sample Intervention(s) Outcome Measures & Results Limitations and
Study Length of Follow-up comments
statistical theory of
pairwise
comparisons in full
Karatas, Observational | n=34(16 with SCI, 18 e Participants were seated e Center of pressure e Center of pressure displacements in all e Small number of Indirect
Tosun, & study healthy volunteers) on an 45 x 45 cm hard displacements measured directions in spinal injured patients were participants evidence
Kanatl, investigating chair of appropriate using a seat sensor placed smaller than healthy volunteers (p< 0.05) | e PU development (PU not
2008 the height, without a backrest underneath buttocks e Center of pressure displacements for was not a direct an
displacement o Feet were supported in . high and low thoracic spinal cord injured outcome outcome)
in center of wooden blocks and the participants were not significantly
pressure height of the foot support different (p=ns)
influencing was adjusted to each e Mean center-of-pressure displacement
dynamic individual to keep the hip, during forward leaning and backward
sitting knee and ankles at 90° leaning were smaller in participants with
stability of degrees PU history (p=0.04 and p=0.03,
people with t|C|pa nts were asked to respectively)
spinal cord in a static position
injury (SCI) ?F:t?elr hands resting on This study suggests that impaired dynamic
%r thighsawithout sitting stability may be associated with PU
rt ,@rting development due to impaired ability to
position . / weight shift in the seated position
Kobara K Experimental Participants were healthy o All part(| e The amount of force applied e The average shear force applied to the e Healthy subjects Indirect
etal, 2013 | study male participants without leg seated in g?,e«xpe(%ntal to the buttocks was buttocks was: e Pressure injuries evidence
investigating or trunk diseases (n=11) chair with an elect |ca% measured using a force plate 09.4 £ 2.4 (%BW) in the initial upright were not a direct (PU not
the function for recl}ﬂ%th ), and a pressure and shear position (IUP) outcome measure | an
mechanism of | Characteristics: back support /O 7 orce sensor 09.3 £1.2 (%BW) in the fully reclined outcome
the e Mean age 22+5.2 yrs The experimental back * 7/ 4,0 position (FRP) measure)
fluctuationin | e Mean height 171.1+5.9 cm | support was reclined at (@) 7~ 015.0+ 2.9 (%BW) in the returning to an
shear force e Mean body weight increasing angles beginning % '0/0 upright position (RUP)
applied to the 66.1+6.6 kg in a full upright position of O ,0 e The average normal force on the
buttocks 10° from the vertical upright //’ 7 buttocks was:
position, proceeding to a O 'y ©78.0%50inthelUP
fully reclined position 7 ©066.0£8.2in the FRP
087.0+6.9inthe RUP
Defloor To explore Healthy volunteers (n=56) e Participants sat in a ¢ Interface pressure measured For all cushions, seated pressure is e Healthy subjects Indirect
and influence of support chair (Geriatric at significantly lower (p < 0.001) when e PUswere nota evidence
Grypdonck | body posture Chair 462 Merivaara®, seated in a reclined position the legs direct outcome (PU not
(1999) on sitting Mertens) with depth of with a rest in elevated position measure an
interface 47cm and width 48cm, compared with sitting upright with feet outcome
pressure angle of backrest was on the ground measure)
111°
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Ref Type of Sample Intervention(s) Outcome Measures & Results Limitations and
Study Length of Follow-up comments
e Participants were placed Slouching is associated with higher
in 8 different postures in interface pressures (mean
the chair, including 51.3+11.9mmHg) compared to sitting
reclines and foot upright with feet on a rest ((mean
elevations 43.8+7.19mmHg
e Four different support
cushions were used Author conclusion: Reclining the backrest
of a hospital armchair and placing the legs
on a rest reduce the
maximum pressure on the seat surface.
Manual handling techniques and education
Powers, Quasi Participants were recruited Participants removed from Number of time pulled up the | Number of time pulled up the bed e No randomization Level of
2016 experiment consecutively in a trauma ICU | study if discharged or bed Significantly more in the standard care or blinding evidence:
comparing (n=59) commence active movement Number of staff required for group vs turn system group (3.28 versus e Category/Stage of 2
standard of Pgégants randomly repositioning 2.58, p=0.03) PUs that developed
care for Inclusion criteria: assj y/to one of two work Number of PU was not reported Quality:
turning witha | e Immobile itzin the ICU: Repositioning outcomes Number of staff required for repositioning | e Small sample size Low
patient e Mechanically ventilated for | S rd&/@e with determined by observation Significantly more in the standard care e Non-standardised
positioning anticipated > 3 days repositi%ng th pillows by researchers and PUs group vs turn system group ( 1.97 versus comparator
system for (SOC grelip, n= determined by nurse skin 1.35, p<0.0001) intervention
preventing Exclusion criteria: e Repositio it > assessments (different types of
pressure o Mobile device to assist sacral o}$ Number of PU pillows used)
injuries o Not mechanically loading. Systemi e /C/ Significantly more PU developed in the
ventilated low friction glide sh@ /] standard care group vs turn system group (
o Pre-existing PU with grip surface, /O/~ 'y,o 6 versus 1, p=0.04)
disposable microclimate (] 7~
Participant characteristics: body pads to control heal O’ /0,0 Author conclusions: A turn system is
(no significant between and moisture and two OO ,0 more effective in preventing PU than
group differences) body wedges for 30° angle /‘ . / standard care for ventilated patients in
o Mean age 57 yrs (range 18 (Prevalon Turn and 7 'y the ICU
to 92) Position System™, PPS OO
e Mean Braden scale 12-13 group, n=29)
e Mean BMI 29-30
e Mean time in ICU 7 days
Elnitsky, Cross e Participants were recruited e Program manager nurses A survey consisting of 36 Frequency of experiences leading to e Non-validated Indirect
Lind, Rugs, | sectional in 153 VA medical centers for the national VA Safe closed-ended questions on pressure injuries survey evidence
& Powell- study to across the USA (n=51) Patient Handling skin events and falls as ® 91.5% of facilities reported never completed by (Pl not an
Cope, 2014 explore Program completed the adverse events from safe experiencing Category/Stage | and Il
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Ref Type of Sample Intervention(s) Outcome Measures & Results Limitations and
Study Length of Follow-up comments
adverse Inclusion criteria: online questionnaire manual handling was pressure injuries when using safe self-selected outcome
patient events | ¢ Program managers between November and delivered manual handling managers measure)
associated December, 2011. ® 6.4% of facilities rarely experienced e 36% response
with safe Exclusion criteria: Not stated e All surveys were e Category/Stage | and Il pressure injuries rate
patient delivered through a web- when using safe manual handling e  Self selection
handling Participant characteristics: based application e 2.1% of facilities occasionally may influence
programs e average, 52+ 8 years (range experienced the findings
29-65 years old), e Category/Stage | and Il pressure injuries | ®  Anonymous VA
e 72% Caucasian when using safe manual handling centers limiting
o 86% female. comparability
e 49% had college degrees Other skin-related adverse outcomes across the nation
and 49% reported had superficial abrasions were the most e Relieson
Average time working in frequent event (27%) reporting of
current facility was for 12+ Lacerations also occurred (7%) respondents
7 years /
o Average time of experience 9 Author conclusions: Organizational
with SPH program was an3 factors, human factors and technology
years %/( @/0 factors were associated with patient
adverse events from safe manual handling
B. Crane, Single-blinded | Convenience sample of older | e All whee‘r |rs with Pressure parameters from a Pressure mapping parameters e Small number of Indirect
Wininger, cross-over RCT | adults from long term care a pressure'wizp th&a& pressure map (mmHg) o No significant difference in any values participants evidence:
Strydom, & | comparing settings (n=22) pre-calibrated % e Minimum interface pressure between sling present and sling not e Randomizationand | PUnotan
Hulse, interface e Participants wer e , (1P) present allocation outcome
2015 pressure with | Inclusion criteria: in their normal attir /] aximum IP e Most significant difference was seen in concealment measure
and without e Able to sit in wheelchair > incontinence aids and =/ )@rage IP maximum pressure (no sling methods not
transfer sling 60 mins transferred to their C p k essure index 135.774+41.36mmHg vs reported Quality:
insitu o Tolerate multiple transfers wheelchair using a sling O’ 153.774+40.32mmHg, p=0.53) e Sensors reached moderate
o Ability to follow o All participants were Q mg@red every maximum readings
instructions positioned in two secordéE 2 rfinutes Clinical analysis of pressure map for 5/22 subjects
conditions for of 2 minutes e For 12/22 participants the clinical and therefore had
Exclusion: each (order of conditions Visual clin nalysis experts nominated the no-sling map as inaccurate (under)
e Open PU was randomized): e 3 clinical experts visually indicating better IP conditions readings
o removable sling (i.e. analyzed the pressure maps e For 3/22 participants the clinical experts | e  Reliability and
Characteristics: “no-sling pressure map”) from second half of sitting nominated the sling map as indicating validity of visual
e Mean age 80 years (range that was removed after period (sling and no-sling better IP conditions pressure map
57 to 95) the transfer images were blinded for e For 6/22 the maps were considered reading has not
e 21/22 current wheelchair o Full body mesh sling analysis) equivalent for IP conditions been established
users (including electric, designed to remain in e For 1/22 there was no agreement on
standard and manual-tilt) best map
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Ref Type of Sample Intervention(s) Outcome Measures & Results Limitations and
Study Length of Follow-up comments
e 8/22 foam cushions, 6/22 place and left under the e Agreement on best IP map
air filled cushions, 4/22 participant after transfer required at least 2/3 Conclusions: no compelling reason to
foam anf gel combination . clinicians to agree overturn current general
cushions, 4/22 other recommendations to remove slings for
cushion types. Also used long sitting durations
other supports e.g. wedges,
towels.
Kobara, Observational Participants were healthy, Participant was seated in Measured horizontal and Both horizontal force and normal force Small study with Indirect
Osaka, et study male volunteers (n=13) experimental chair with normal forces applied to were significantly increased on the seat healthy male evidence
al, 2015 investigating sensors at the highest point the buttocks using a force plate | height axis when in fully reclined position volunteers (healthy
shear force Inclusion: of pressure with the back and when returning to upright position Unclear if findings volunteer
applied to Aged over 18 years support compared to in the upright position (all can be s, PU not
buttocks Variations of the chair with p<0.01). extrapolated to an
when Exclusion: different points of rotational shorter people outcome
rotational axis | Pain while seated, back pain, Both horizontal force and normal force The study did not measure)
of hip joint is previous surgery, mtal axis was with were significantly increased on the 9cm consider the
reduced rheumatism, neurological n occurring at the upward axis when in fully reclined position seating surface,
disorders, leg/trunk disease %e hei s the seat and when returning to upright position which is significant
basef compared to in the upright position (all for wheelchairs and
Characteristics: . Upward vOMth p<0.01). cushion surfaces
Mean age 22.6%4.2 years rotatlon o r
Mean height 1.71£0.05 m approxima 7. 5cn)/ Author conclusions: reclining wheelchairs
Body weight 68.3+9.8kg above the height base @ should possess the function of adjustment
height (i.e. simuldt ’C of the height of the rotational axis of the
sitting on a pillow). back support on the horizontal plane in
/O/’ ’y,o order to reduce the horizontal force
@) applied to buttocks when returning to
O’ upright position.
Gucer, Cross- Directors of Nursing (DONs) e DONs were surveyed on OY@ thgl@xplored the e Significantly more residents at high risk Based upon recall Level of
Gaitens, sectional from 656 Medicare/Medicaid availability of PMLs and relaélgI hi etween resident had PUs in facilities with 0-4 PMLs of any Based upon self- Evidence:
Oliver, & survey certified LTC facilities in USA the lifting policy of the quality ||¢ca onp of well- sort versus facilities with >8 PMLs of any report (availability | 4
McDiarmid | investigating were invited to participate facility for the years 2005 being (in g PU incidence sort (14.94% versus 9.74%, p=0.000) of aids) and
,2013 relationship (n=271 participant facilities, to 2007 while at high risk) and: o Significantly more residents were bed- database review Quality:
between 41% response rate) e To this information the o safe lifting policies and bound in facilities with 0-4 PMLs of any (incidence of PU) moderate
availability of authors linked data on procedures sort versus facilities with >8 PMLs of any Modest self-
powered Characteristics: mobility-related resident o availability of different sort (3.44% versus 1.72%, p=0.013) selected response
mechanical * Facilities averaged outcomes from the Centers kinds of PMLs (full lift vs. e There was no significant difference in rate
lifting (PML) between 77 to 80 filled for Medicare and Medicaid sit-stand) residents with PUs when comparing Sample may over-
aids for beds Serviced Minimum Data Set |® number of full PMLs in facilities represented singly
manual (p=0.866)
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Ref Type of Sample Intervention(s) Outcome Measures & Results Limitations and
Study Length of Follow-up comments
handling/ e 54% were owned by for- Quiality Indicators data over e There was significantly more residents at owned and
repositioning profit organizations 3 years high risk had PUs in facilities with 0-1 sit- underrepresented
and PU ® 59% were located in stand PMLs versus facilities with >3 sit- large chain
incidence in Middle America stand PMLs (16.10% versus 9.62%, facilities
long term e Mean number of full PMLs p=0.000) Associations were
care (LTC) increased over the 2 year formed but
facilities survey time frame to 3.35 definitive causality
per 100 residents cannot be assigned
e Mean number of sit-stand
PMLs over the 2 year
survey time frame to 2.65
per 100 residents
Still et al,, Observational | Study conducted in a surgical |e Prior to intervention e Prevalence surveys conducted |e Baseline (15 audits over 2 years) Unclear if other Level of
2013 study (quality | intensive care unitin US (n = introduction nursing staff over 2 year period, with Average 2.8 PUs per audit changes were Evidence:
improvement 20 beds) ived an online frequency of data collection 42 PUs in 278 patients made in ward over | 4
initiative) d tion intervention on ranging from every 3 months | Primarily stage Il sacral/buttock PU 2 year period
investigating | Characteristics: ention, Braden to biweekly over the course of | 4 patients had 2 PUs Data collected Quality:
influence ofa | Roytine population includes sco the project more frequently Low
turn team on general surgery, implant . PC rece& ining in e Clinical nurse specialist used  |e After intervention (15 audits over 15 after intervention
rate of PUs patients, ENT, urology turn mechan NPUAP staging system to weeks) was introduced,
Nurse:patient ratio 2:1 with Turn team inj t|v ired determine prevalence of PU 12 patients in 229 patients possible
additional 2 patient care the turn team (Z PCAs)x6 on audit days. Average of 0.87 PUs per audit (p<0.0001 Hawthorne effect
attendants (PCAs) turn every /C’ compared with baseline) If a patient was
haemodynamically st e Patients who were ventilated or who had present for more
patient every 2 hours, @5 «y longer stays were more likely to have PU than one audit,
the nurse identified /0 included in only
contraindications. Cb, /,0 one audit and
O /0 assigned his/her
O/( /0/ worst state,
ya reducing
O ’V prevalence rate in
O the earlier audit.
Repositioning devices for support
Bush, Observations Participants were healthy e |dentical sized pressure e Tissue interface pressures e The wedge system was most effective at | e The study was Indirect
Leitkam, study volunteers recruited in US mapping matts were were measured in each offloading the sacrum conducted ina evidence
Aurino, comparing (n=22) placed under the sacrum, position at each inclination e Tilted positions led to higher loads on laboratory with (healthy
Cooper, & interface buttock/thigh and of the bed. the shoulder and buttock regions healthy volunteer
pressure with shoulder regions. volunteers )
Data Tables: 2019 Guideline Update: Repositioning and Early Mobilization © NPUAP/EPUAP/PPPIA Page 44




Repositioning and Early Mobilization: data extraction and appraisals

Ref Type of Sample Intervention(s) Outcome Measures & Results Limitations and
Study Length of Follow-up comments
Basson, different No inclusion/exclusion e The participants were e Pressures were measured e Increasing the angle of the bed e The size of the
2015 positioning criteria stated positioned in three using pressure matts transferred some of the load from the pressure
devices different positions: displaying pressure in mmHg. sacrum and shoulders to the mapping was
Participant characteristics: o supine position without buttock/thigh region identical for all
e 11 females, 10 males device support volunteers
e Females mean body weight o supine position with despite being
65.1+ 7.5 kg pillows positioned above different sizes.
e Females mean height 167+ and below the sacral Custom matts
7.9cm region may have
e Females mean BMI23.3 + o Supine position with different
2.22 wedges positioned measurements
o Males mean weight 84.5 + above and below the e Shifting of the
21.4kg sacral region. pillows or
o Makes mean height 181.4 e Each position was wedges with
+7.4cm easured at differing bed movement was
e Males mean BMI 25.42+ in@ of 0°, 20° and 30°. not evaluated
4.92 1,
Edger, Quasi Participants were recruited in | e %f w@ |ned onthe | e Point prevalence completed | Pressure injury incidence at 6 months ¢ Single unitina Level of
2017 experimentto | anICU in US (n=717) use of prior to implementation of There was a statistically significant single facility evidence:
determine (Prev the device, post reduction in pressure injuries associated e No random 2
hospital Inclusion criteria Posmongﬁ ée implementation patients with using the repositioning device (1.3% allocation of
acquired e Body weight < 350lbs Progucts) @ were monitored for the versus 0%, p=004) participants Q.uality:
pressure e Immobile e Two 30-degree / development of HAPI. If e Implemented a High
injury (HAPI) e Unable to assist with wedges with an a / ,vietected wound nurses Staff exertion repositioning
rate repositioning strap, low friction glidf @e sed the client to Manual repositioning required 88% more tracking tool in
associated e Braden scale <15 sheet and a body pad. C> d‘%’ ine if the wound was exertion over using the repositioning addition to the
witha e Braden mobility subs-score | ® Algorithm determined @n tﬁ%tocks or sacrum device (p<.001) device that may
repositioning =1 when the use of the o f months have increased
device e Braden moisture subscore repositioning device was | e Exértjgn méasured with the Cost effectiveness awareness from
<3 appropriate for the Borg Scl9 of Pérceived Return on investment $16, 961 staff
patient. Exertion
Exclusion criteria e Patient repositioned o Cost effectiveness was Author conclusions: Use of the
e Acute agitation every two hours using calculated by the facility repositioning device significantly reduced
this device. based on the costs to treat HAPI development and resulted in less
Note: parallel group analysis Repositioning tracking each stage of pressure injury perceived exertion than manual
rather than paired tests sheet also implemented | e Followed for 6 months repositioning.
Brennan, Cohort study Participants were recruited in a| All participants received Number of pressure Number of pressure injuries (unknown e Comparability of Level of
Laconti, & number of patients) evidence:
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Ref Type of Sample Intervention(s) Outcome Measures & Results Limitations and
Study Length of Follow-up comments
Gilchrist, with surgical ICU (cardiac and e Allwere cared foron a injuries/year e 2007 cohort before introduction of population and 3
2014 retrospective thoracic) in US (total number Total Care SpO2RT® intervention had 49 pressure injuries management not
comparator not reported clearly) Pulmonary Therapy e After intervention introduction: established Quality:
group bed (Hill-ROM) o 2008: 22 pressure injuries * Not clear what Low
exploring Inclusion criteria: e Turning and o 2009: 25 pressure injuries classification
effectiveness o Patiejnts requiring positioning every 2 o  2010:39 pressure injuries system used and
ofa - cardiopulmonary bypass hours minimum o 2011:17 pressure injuries how incidence was
Cohff)rmlng In addition, participants in o  2012:12 pressure injuries measured
fluidized . experimental cohort: e Pressure injuries
positioning Characteristics: e Conformational h I findi on admission not
device (FPD) * Patients with decreased positioning using a FPD Other relevant findings ; addressed
; mobility or unable to > e  Staff needed education to use the
for preventing independently change composed .of fIU|d|z.ed device appropriately e Unclear how many
pressure position or turn medium with a flexible e  FPD did not move/slide out from were assessed in
injuriesinICU |/ depending on the procedure membrane of position. each year so rate
some patient may not be /i%tha”e (Sundance of pressure
moved up to 72 hours after luions) injuries is
procedure D was ysed for heel unknown
e Patient risk factors and 45('“% a&e-to-side e No statistical
condition is not reported turns /(. O analysis
O ’y,O o Not clear if the
/" 7 device used in
2\ every patient
L4
Clinical question four: Do programs of early mobilization affect Ké/ésune:igjury rates?
VR A
Wood et Pre test/post- Participants were recruited in | Participants were assigned’ C> ¢ ber of falls per month Activity uptake e Inability to Level of
al, 2014 test study to a medical unitin US (n=521) to: O/ Inci;@ce of unit-acquired On average, patients completed 1.74 (SD schedule mobility | evidence:
determine Intervention: Mobility aide Opres Icers 0.34) activity sessions daily, giving the aide every day 2
whether an All patients included/no was trained to ensure . of ission to the entire unit a daily overall early mobility e Protocol did not
early mobility exclusion criteria patients were participating in hosgsfél within0 days of achievement score of 58% address patients Quality:
program could either, Active ROM, passive unit di@ rge admitted late in Low
improve Participant characteristics ROM, sitting on side of bed, e Out of be chair Pressure injuries the day
patient were not discussed Bed to chair, or ambulating o Walking Pressure injury rate was unchanged ¢ No blinding, no
outcomes on a g3times/day (n=234) e ROM between pre-intervention period and post participant details
general Intervention 2: Mobility aide ° implementation period mean 0.33 (SD e Uncertain if
medical unit. was trained to ensure 0.58) per month and post-intervention confounding
patients were participating in mean 0.28 (SD 0.49) per month factors influenced
only non-ambulatory results
activities (n=60) Falls
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Study Length of Follow-up comments
Falls were reduced from 4.33 (SD 3.21) to
3.14(SD2.34)
Author conclusions: Mobility program
improved patient outcomes
Klein, Pretest/postte | Participants were recruited in | Participants received care as Bedside nurses assessed Hospital acquired pressure injuries e Not blinded, pre- Level of
Mulkey, st to a Neurological ICU in the US designated in the ward and documented highest Significantly fewer pressure injuries post design evidence:
Bena, & determine if (n=637) during pre and posttest level of mobility (16 levels) | occurred in the post-intervention group ( e Relied on database | 2
Albert, an early periods (each period 4 Hospital acquired pressure | (3.8% versus 1.1%, p= 0.026) data for pressure
2015 mobilization Inclusion criteria: months): injuries retrieved from injury incidence Quality:
protocol o All NICU admissions during | e Pretest/control group: databases Author conclusions: A neurological ICU e Protocol developed | Low
increased data collection period Undefined standard Unclear staging system early mobility protocol increased highest after reviewing
mobility and procedure (n=260) used neurologic ICU mobility and decreased protocols in critical
improved Exclusion criteria: e Posttest/ intervention Follow up period 13 days hospital acquired pressure injuries care literature
clinical and e Diagnosis other than roup: “Four Progressive e Single center study
psychological neurologic event/condition (gaility Milestones from with only
outcomes )’oility Levels”, neurological
Participant characteristics: jtiated on,NICU patients
e Mean age 61-63 years (SD jssio rotocol e People withonly a
16) provided crit : sort NICU stay may
o APACHE Ill score 59.2-55 o excldding S not have received
e Post-intervention group fromt o )e sufficient
used fewer walking aids protocol @ intervention time
(p=0.006) Pre-intervention o Evaluating P@% /C/
group had more gait readiness for a 1
abnormalities tolerance of mobe/. ’7/0
prehospitalization progression (@) 2
(p<0.001) and were less o Advancing patient O’ /0
likely to receive ventilator mobility OO /0/0
therapy (p<0.001) o documenting mobility /‘ . /
status Ve ,y
o consulting with O
physical therapy O
(n=377)
Azuh et al., | Pre-test post- Participants were recruited in e Interventions were e A 5-point mobility scale was Pressure injury incidence e No randomisation Level of
2016 test study one medical ICU in the US initiated based on the developed and used to Following introduction of the intervention, or blinded outcome | evidence:
exploring the (post-intervention period individual’s level of establish a patients’ highest there was a significant reduction in measurement 2
efficacy of a n=3233) mobility on a 5-point scale level of activity achievable: incidence of HAPI (9.2% e Minimal details of
mobility team and changed as the mobility level 1 (bed rest) to versus 6.1%, p=0.0405) the pre- Quality:
in reducing Inclusion criteria: 5 (complete independence) intervention cohort | Low
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Ref Type of Sample Intervention(s) Outcome Measures & Results Limitations and
Study Length of Follow-up comments
hospital Admission to medical ICU individual’s level of e Skin care nurses performed Safety (e.g. unclear if
acquired Braden score <19 mobility changed visual skin assessment on No serious incidents associated with thereis a
pressure e [nterventions were admission and as needed intervention significant
injuries (HAPI) | Exclusion criteria: implemented by e Hospital acquired pressure 2 minor incidents (IV disconnected, difference in
None stated unlicensed, trained injuries documented by transcutaneous wires disconnected) reasons for
personnel Category/Stage admission)
Participant characteristics: e Interventions were Secondary outcomes e Primary outcome
Approx. 53% male promoted through Hospital readmission significantly not reported per
>45% aged over 65 concurrent culture decreased (17.1% versus 11.5%, p=0.001) Category/Stage
No significant difference change, adjustment of Mean ICU length of stay decreased (11.7 pressure injury
between pre and post sedation levels and days versus 10.7 days, p=0.165)
cohorts integrating mobility 97% (207/213) patients receiving the
assistants into the program who responded to a survey (64%
interdisciplinary team response rate) were satisfied with their
e Interventions included: interaction with the mobility team
/"ll ositioning every 2
S and ROM every 4 Interventions per patient per day from
ours for,individuals on first quarter to last quarter of intervention
4@4 reg& e There was a significant increase in
o For individu ble to sit repositioning (0.55+0.61 versus
on bed’edge ion up 1.08+0.98, p<0.001)
to 3tim ily e There was a significant increase in
mins with a55|sted or assistance with ADLs (0.28+0.36 versus
active exerusey? % 0.43+0.46, p<0.001)
o For individuals / e There was a significant decrease in bed
stand to chair, up t ’7/0 to chair (0.36+0.43 versus 0.27+0.45,
times per day for 30 C> 7~ p<0.001)
mins O’ /0 e There was a significant decrease in
o For individuals who O /0/0 sitting bedside unsupported (0.19+0.30
could walk with O/‘ . / versus 0.13+0.28, p<0.001)
assistance, SOOB for all /7 ,y
meals and walk 3 times O
per day O
Dammeyer, | Retrospective, | e Conducted in a surgical ICU | e Mobility intervention for e Incidence of pressure ulcers | Data from Dammeyer et al 2013 ® Not targeting the Dammeye
Dickinson, | Pre-test/post in the US patients at least 3 times unstated how these were Description of program intervention to r
Packard, test study o (pre-implementation phase per day assessed but appears to be a specific populations Opinion
Baldwin, & | investigating n=555; post- e Early mobility protocol document review. Data from Dickinson et al. (2013) deemed at risk
Rickleman | an early implementation phase included three separate e PUs were classified according | e Pre-implementation group had a ® Acuity differences Dickinson
n,_2913; mobilization n=557) phases: 0, 1, and 2. to NPUAP staging system significantly shorted mean hospital between pre and
Dickinson, length of stay (13.78 days vs 16.58 days,
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Ref Type of Sample Intervention(s) Outcome Measures & Results Limitations and
Study Length of Follow-up comments
Tschannen, | protocol in an Inclusion for protocol: o All patients started in p=0.002) and mean unit LOS 4.02 days post implementation | Level of
& Shever, ICU setting e fractional inspired oxygen phase 0 after physiological vs.. 6.16 days, p<0.001) groups evidence:
2013; saturation less than 605 stabilization and progress e Pre implementation group: 20 patients ® Staff compliance to 2
Knoblauch, | nb: e positive end-expiratory as tolerated (3.6%) developed unit acquired PU the early mobility Quality:
Bettis, Dickinson et pressure less than 10cm e Phase 0: range of motion compared with 41 patients (7.4%) in post | protocol moderate
Lundy, & al. H,0. (active and passive), implementation group e Limited variety of
Meldrum, (2013)reports e receiving low dose continuous lateral rotation, e Pre implementation group 30 patients exercise
2013 the study catecholamine drips HOB at 30 to 45° (5.4%) developed facility acquired PU
Dammeyer et e Phase lincludes Phase O compared with 34 patients (6.1%) in post Knoblauc
al. (2013) Exclusion for protocol: interventions plus chair implementation group h
describes the e hypoxia, position or out of bed and e In consideration of extra time spent in Moderate
intervention e hemodynamic instability, dangling (all 3 times daily) the unit, there was a significant increase quality
Knoblauch et intercranial pressure e Phase 2 includes phase 1 in PUs associated with the intervention economic
al. (2013) monitoring, interventions plus standing, (p=0.009) analysis
reports cost- e unstable cardiac rhythm, rlng own weight and o 71% staff compliance
effectiveness or
e new cardiac arrhythmia gﬁirvennon required Data from Knoblauch et al. (2013)
%onme of a nursing e Completion of mobility program
Characteristics: & s/day to requires 20 minute sets x3 per day =1
e post-implementation assist RN Wr the hour per patient per day
group had a significantly interven «7 o Calculated for a high acuity 18 bed unit,
higher risk of PU based on | ® Medical sta@ !@r nursing and support wage was
Braden score (15.24 vs education was @ additional $540/day (USD) or $234 for a
15.66, p<0.001) implemented /p /C), nursing technician plus $156 for a
No significant difference in ] supervising RN
APACHE scores /~ ’7,0 ¢ Including education, the program cost
(@) 7 approx. $15,500 for 3 months
% /0,0 e Evaluation of a 3-month program found
O ,0 no cost avoidance was achieved due to
/‘ / no reduction in pressure injuries or
/ — «q length of stay
Other information: Economic analyses U/) '
Pechlivano | Economic Economic analyses conducted | All residents in the study had e Costs only considered Lifetime risk of developing pressure injury e Based on evidence | High
glou etal, analysis of for Canadian aged care a high-density foam mattress direct costs of nursing was 37% higher for people repositioned 2- of the TURN study quality
2018 costs and facility settings. Costings wages hourly, and 44% higher for 4-hourly (Bergstrom et al economic
effectiveness inflated to 2014 Canadian e Informal cost effectiveness | repositioning compared to 3-hourly 2013) analysis
measured in dollars threshold of $50,000/QALY | intervals e Findings clarify
quality e Resident lifetime estimated that residents must
adjusted life at average of 102.7 weeks Incremental cost-effectiveness
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Ref Type of Sample Intervention(s) Outcome Measures & Results Limitations and
Study Length of Follow-up comments
years (QALY) e 3 hourly repositioning total lifetime cost have high density
of 2,3and 4 $102,276 and 0.636 (0.118 to 1.172) foam mattress
hourly QALYs
repositioning e 4 hourly repositioning cost $3296 more
than 3 hourly turning, with reduction of
0.009 QALY
e 2 hourly repositioning cost $5435 more
than 3 hourly turning, with reduction of
0.008 QALY
Paulden et | Economic Economic analyses conducted | All residents in the study had e Costs only considered Per resident economic benefit e Based on evidence | High
al, 2014 analysis of for Canadian aged care a high-density foam mattress direct costs: Switching from a 2-hour repositioning to 3 of the TURN study quality
reducing facility settings. Costings in o Nursing time or 4 hour schedule would free up 34.3 mins (Bergstrom et al economic
frequency of 2012 Canadian dollars o  Supplies (skin creams, | and 51.4 mins respectively of nursing 2013) analysis
repositioning washcloths, briefs) time/day/resident at pressure injury risk Findings clarify
older adults in o  Hospital visits, Total economic savings of switching from a that residents must
aged care /O physician and surgery | 2-hour repositioning to 3 or 4 hour have high density
/ services, ambulatory schedule would be $4032 and $6109 foam mattress
% procedures respectively annually/per resident at
o @,0 e Per facility cost analysis pressure injury risk
O assumed facilities had 123
/(‘ ﬁ residents, 33% at risk of Per facility economic benefit
O/. '0/ pressure injuries Total annual savings for switching from a 2-
@ hour repositioning to 3 or 4 hour schedule
/s) A would be $165,321 and $250,453
@ // respectively per resident at pressure injury
/O/. ’VA risk
Z.Moore, Economic Economic analyses conducted C> o }tﬁts only considered Staff time Based on evidence | Moderate
Cowman, & | analysis to using costings from UK in O’ nlx@ time performing e mean daily nurse time for repositioning of from quality
Posnett, compare mid-2009 O p(ﬁ%ng was 18.5 mins (experimental: 3 hourly repositioning trial economic
2013 pressure . C;?(Bjec e /nnual facility repositioning at night with 30° tilt) and of Moore et al analysis
injury costs cos/analy is@bsumed 588 24.5 mins (control: 6 hourly repositioning 2011)
associated indivi%w th complete at night using 90° tilt) (significant over 4 Did not consider
with or very lishited mobility weeks p=0.001, difference of -6.1 mins equipment used
repositioning (95% ClI -3.71 t0-8.48)
older ¢ Nurse time cost per patient/day €7.41
individuals in (experimental) and €9.80 (control)
long-term care (significant over 4 weeks, p=0.001)
using two
different Per facility economic benefit
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Ref Type of Sample Intervention(s) Outcome Measures & Results Limitations and
Study Length of Follow-up comments
repositioning e Projected annual annual cost saving from
regimes using experimental regimen (3 hourly
repositioning at night with 30° tilt) would
be €512,800 (21,462 hours of nurse time)
Author conclusions: Repositioning
individuals at risk of pressure injuries
more frequently using a 30° tilt reduced
incidence of pressure injuries and reduced
nursing time, leading to cost benefits.
Systematic reviews to support discussion
Ref Type of Sample Intervention(s) Outcome Measures & Results Limitations and
Study - Length of Follow-up comments
Lying positions ( Q)
Wangetal, | Systematic From the 10 RCTs included in S;%rﬁumbent positioning e Backrest elevation was Pressure injury incidence e Follow up was 48 | Quality: low
2016 review of RCTs | the review, only one RCT (van | w wincl nd control measured automatically e There was no significant difference in hours
reporting Nieuwenhoven, 2006) group/(;upin ioning) every 60 seconds PU incidence between semi recumbent RCT was rated as | (result from
pressure reported PU incidence (n=221 | was 10° inyﬂﬁe e Patient position was positioning (n=31 PU, 27.7%) and having low only one
injuries as a participants) O ’i() restored to study supine position (n=33 PU, 30.1%), Risk confidence in RCT, no
side effect in ‘e -~ condition 2-3 times daily ratio 0.91 (95% Cl 0.60 to 1.38, p=0.67) findings meta-
studies In this study participants /p % e Pus that occurred were primarily Stage Average analysis)
exploring were in an ICU in the @ // lorll recumbent rate
semi- Netherlands /O/ «y,o achieved was
recumbent l6) > between 23 and
positioning Participant characteristics: O/ ,0 29° rather than
for ventilated ® Approx. 75% participants O /0 the required 45°
patients received enteral feeing O/( '<>
¢ No significant difference in /’
baseline conditions O ’y
between groups O
Treatment of PU with repositioning
Z.E.Moore | Systematic Consideration of RCTs and Repositioning to promote PU | N/A o No research on the effectiveness of The absence of Quality:
& Cowman, | review controlled clinical trials only healing repositioning in promoting PU healing high level high
2015 was identified for inclusion in this research in this
review. field should be
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Ref

Type of
Study

Sample

Intervention(s)

Outcome Measures &
Length of Follow-up

Results

Limitations and
comments

noted in the
guideline

Gillespie et
al, 2014

Systematic
review on
repositioning
to prevent

Considered RCTs — three
included

Three studies are:
DeFloor 2005
Young 2004
Moore 2011

Repositioning to prevent
pressure injuries

Pressure injury incidence

Pressure injury incidence for 2h versus
3h repositioning on standard hospital
mattresses (1 RCT, DeFloor 2005)

e There was no significant difference in
pressure injury rates for the two
regimens (risk ratio [RR] 0.59, 95% ClI
0.28 to 1.26, p=0.17)

Category/Stage | to IV pressure injury
incidence for 4h versus 6h repositioning
on viscoelastic foam mattresses (1 RCT,
DeFloor 2005)

e There was no significant difference in
pressure injury rates for the two
regimens (RR 0.73, 95% Cl 0.53 to 1.02,
p=0.065)

Category/Stage Il to IV pressure injury
incidence for 4h versus 6h repositioning
on viscoelastic foam mattresses (1 RCT,
DeFloor 2005)

e There was significantly fewer
Category/Stage pressure injuries for
individuals repositioned every 4 hours
compared to 6 hours (RR 0.19, 95% ClI
0.04 to 0.84, p=0.028)

Pressure injury incidence for 30° tilt 3

hourly vs. 90° tilt overnight (2 trials,

Moore 2011 and Young 2004)

e There was no significant difference
between the two regimens (RR 0.62,
95% C1 0.10 to 3.97,p=0.62).

e The studies
included were
moderate and
low quality

Quality:
high

Lifts and t

ransfer equipment to prevent PU

Canadian
Agency for
Drugs and

Systematic
review

Consideration of RCTs, non-
RCTs, reviews, guidelines and
economic analyses

Effectiveness of lifts and
transfer equipment to
prevent PU

N/A

o No research meeting the review
question and reporting PU as an

e The absence of
high level
research in this

Quality:
high
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Ref

Type of Sample Intervention(s) Outcome Measures & Results Limitations and
Study Length of Follow-up comments
Technologi outcome measure was identified for field could be
esin inclusion in this review. noted in the
Health guideline
(CADTH),
2013
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£
S
Q. e
N
2
S X
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Table 1: Level of Evidence for Intervention Studies

Level 1 Experimental Designs
e Randomized trial
Level 2 Quasi-experimental design

e Prospectively controlled study design
e Pre-test post-test or historic/retrospective control group study

Level 3 Observational-analytical designs
e Cohort study with or without control group
e Case-controlled study

Level 4 Observational-descriptive studies (no control)
e Observational study with no control group
e Cross-sectional study
e (Case series (n=10+)

Level 5 Indirect evidence: studies in normal human subj{ects, human subjects with other types of chronic wounds, laboratory studies using animals, or computational models
(o
Table 2: Levels of evidence for diagnostic studies in the EPU IAP-PPPIA guideline update

A\
Individual high quality (cross sectional) studies accé’/@fﬁg tﬁ){g quality assessment tools with consistently applied reference standard and blinding among consecutive
persons.

Level 2 Non-consecutive studies or studies without consistently app@}rez@ze standards.

Level 1

Level 3  Case-control studies or poor or non-independent reference standa/ré

Level4 Mechanism-based reasoning, study of diagnostic yield (no referencé@qdaj{)}low and moderate quality cross sectional studies.

I\
Table 3: Levels of evidence for prognostic studies in the EPUAP-NPUAP-PPPIA guidelir@lpﬁg!
(o

Ve
o \/ L/
Level 1 A prospective cohort study.
prosp y (/O /(30
Level 2  Analysis of prognostic factors amongst persons in a single arm of a randomized cor(ryled }ﬁi)
Level 3  Case-series or case-control studies, or low quality prognostic cohort study, or retrospec@/e‘c'&qort study.
7

APPRAISAL FOR STUDIES PROVIDING DIRECT EVIDENCE (i.e. ELIGIBLE FOR SUPPORTING AN EVIDENCE-BASED RECOMMENDATIONS

Each criteria on the critical appraisal forms was assessed as being fully met (Y), partially met or uncertain (U), not met/not reported/unclear (N), or not applicable (NA). Studies were generally described
as high, moderate, or low quality using the following criteria:

e High quality studies: fully met at least 80% of applicable criteria

o Moderate quality studies: fully met at least 70% of applicable criteria

e Low quality studies: did not fully meet at least 70% of applicable criteria
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SYSTEMATIC REVIEWS FOR DISCUSSION

RATING CRITERIA:

1 Partial yes: states review question, search strategy, in/exclusion criteria and risk of bias were a-priori; full yes: meta-analysis/synthesis plan, investigation of heterogeneity and justification for protocol
deviation

2 Partial yes: At least 2 databases, provides keywords and search, justifies publication restrictions; full yes: searched reference lists of included studies, searched trial registries, consulted experts in field,
searched grey literature, search within 24 months of review completion

3 At least two reviewers independently agreed on selection of studies to include or reviewers achieved 80% agreement on a sample of studies

4 Either two reviewers did data extraction and had >80% agreement, or two reviewers reached consensus on data to extract

5 Partial yes: list of all relevant studies that were read and excluded; full yes: every study that was excluded is independently justified

6 Partial yes: described populations, interventions, comparators, outcomes and research design; full yes: detailed descriptions of same plus study setting and timeframe for follow-up

7 FOR RCTS Partial yes: appraised risk of bias from unconcealed allocation and lack of blinding; full yes: appraised risk of bias on true randomisation, selection of reported result from multiple
measurements/analyses

FOR non randomised studies: Partial yes: appraised confounding and selection bias; full yes: appraised methods to ascertain exposures and outcomes, selection of reported result from multiple
measurements/analyses

8 Must include reporting of the source of funding of individual studies, or reports that the reviewers considered this even if individual funding sources aren’t listed in review
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