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Clinical Evaluation of an
Automated Turning Bed

Helen |. Melland # Diane Lan

gemo * Darlene Hanson

Bette Olson # Susan Hunter

Purpose: The purposes of this study wene 10 assess client comfon
and sleep quality, clien physiologie response (skin and respiratory
status), the effect on the need for caregiver assistance, and cosi
when using an automated wrming bed.

Dhesign: Monexperimental, evaleative sty

Sample: Twenty-four adult home or long-term care resident sub-
jects who had a degenerative discase, spinal cord injury, stroke,
cerchral palsy, or back surgery.

Methods: Each subject agread to use the automated tuming bed for
four weeks. Researchers completed a demographic survey and skin
assessment. and pssessed each subject for pressune ubcer risk and
for the need of assistance of a care giver for turming before and after
the: four weeks of using the tuming bed. Subjects rated the turning
bed in terms of comfort and sleep guahity

Findings: Subjects rated the turming bed as more comifonable than
thiir own bed and cxpressed satisfaction at the pain reliel attained
when on the wrming bed. While using the tuming bed, there was a
significant improveme in slecp quality. No skin breakdown or
deterioryon in respiralory status occurred.

Fewer subjects required the assistance of a caregiver for wming
when om the turming bed,

Conclusion: This somsted wrming bed shows great promise in
mecting a need for patients with limited mobality whether they are
homebound or in a residential community,

Implications for Nursing Research: Future studies that further
investigate use of the mming bed for postoperative back patients
while still in the acwie care seiting are indicated. Rephcabve stud-
ies with a larger sample size are also indicated.

pricrity nursing toncern when caring for
A patients with orthopaedic problems is 1o

prodect them from the complications of

immobility. When an individual 15 vammee-
babe or even bess active than normal, serious, deleten-
ons siche effects can occur. Inactivity, immability, and
fewazr than necessary hody position changes con lead
i comnprosnised skin imegrity, particularly over bony
promanences, awl compromised function of many
body organs and organ sysiems, These effects can
range from slight to catastrophic,

The longer an individual 15 wmmobilized, the
more profound will be the systemic complications.
The costs associated with the complications of imimo-
Bbility are staggering in terms of human sulfenng,
physicdogic damage, and real dollars {Allman 1 al.,
1995, Carpenite, 1995, Hale, 1990; Olson, 1967)

Boudy systems most severely impacted by immao-
hilaty imchide the cardiovascular, respiratory, gastroin-
testinal, musculoskelenzl, genitourinary, and imegue-
mentary, Cardiovascular complications resulting from
immobility include onthosiste hypolension, increased
wirklogd of the heart, and thrombuos formation,

During periods of immability, the basic metabol-
ic rate is decreased, resulting in less demand for oxy-
gen by the cells (Olson, 1967). As o consequence, res-
pirations become slower and more shallow, resuling
i decreased movement of secretions anddor a pooling
of secretions. The sequelae of that pooling include
hronchitis. atelectasis, of hyposialic  pReumonia.
Decreased oxygenation of nsswes can also increase
the chance and specd of skin breakdown, The impact
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Figure 1. Lateral rotation of automated, computer-contrallad bed.

af immobilily on the gastrointestinal
systeim is decreased peristalsis resulting
in constipation of even fecal impaction,
Associated anorexia can result in
decreased protein intake and conse-
quenitly a state of negative nitrogen bal-
ance, leading 1o decreased ahility o
fight ifection amnd imgained tissue heal-
g abiliry,

Changes in the muscuboskeletal
system include osteoporosis, decreased
rmesche miss, atrogdy, and contraciunes.
Benal colculi and unnary tract infec-
tioms are complications of te gem-
1|.'||,:|rinj|r:. syslem that result (oo
immobility. The skin ollen sustains
severe damage in the form of pressere
ulcers when an individual i mmmcodake
(Carpenite,  1995;  Makleburst &
Sieggreen, 1996; Olson, [4967)

Turning bed-bound, less active,
and inactive paticnis af least every 2
hvoouars s oz of the most effective strafe-
gles in managing and decreasing the
commphicanons  of :||||r||llhi]1[:'.. The
Apency for Health Care Policy and
Reseprch ( AHCPR) climical |'||u.n.'[i-..'|:
guidehne Pressure Ulcers i Ahlrs!
FPrediciion and Prevention slales:

G

Inchvaduals in bed assessedd 0 b wl
risk for |1|_".'-:'|n-'|:-i||g pressuTe ubcers
chowld b n'pllmlnlrn.'\-ci Ml least every v
hours if consistent with overall patem
goals, A& emitten schedule Tor syibemal
ically turning and repositiommg  the
individunl should be vsed. (Apency Lor
Health Care Policy and Research
[AHCPR], 1992, p.4)

The accepted standard in climeal
practice for preventing pressure ulcers
and other complications of immobility
is 1o eitheer turn patients manually at fre-
gquent intervals or 1o use 4 pressure-
redhicing device (AHCPR, 1992},

Most of these specially designed
products fit into one of the following
calepories: matiress overlay, manress
replacement svitem with or without
ad v features, low air loss bed with
or wi b :5;1_|||'.:|r|[ learures, |HI"¢'-|_'II.'-ij
patient rotalpon bed, or aar Dlusdized
bed. A matiress overlay, which 18
placed on top of a standard mattress, is
by definition 3 inches thick or bess,
may be static or dynamic. and is con-
structed of foam or has individuoal
“eells.” which may be filled with air,
waler, gel, of foam
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A maliress replaccment  sysiem
replaces e entire hospital or home
bed matiress, excecds 3 inches in
thickness, may differ in the contents of
the cells {water, air, Fl-'|. o |!|!| hriad ),
connection of air cells, and the [rOCERs
of air loss or alteration of air cell pres-
sure, Many of these systems offer rota-
Hon thal  may FI'.Irli:I“_l. “turn” the
Pulteend gy 1 =) cl-:!gr:!ll.x through the
[rocess o mnlMation and defation of air
ciells beneath the patem

Low jur loss beds are I||I'I:|.' nle
grated  systems providing pressure
relicf, moisture evaporation, and mabe-
rial with a low friction coefhiciency thal
al=o addresses shear forces. The air-flu-
idized bed offers body suppon as a
resuli of immersion in 8 constantly
moving “iub” of silicon beads (Tallon,
| 95). There are advantages and disad-
vankages o each of these devices. As
sl h}' Ewans et al. (1995), “Their
uselulngss i wleer healing 15 mol a8 cer-
tan [as wrmang], and o one procdoct
hos been shown o be clearly -'.|'|:-|:||-:'-|"
(p. T930, A need exists (or oonlinoed
ongoang research on the efleciivensss
of current pressure-reducing devices 1n
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terms of dollars, physiologic damage,
and human suffering, as well as for
research and development of new pres-
sure-reducing devices that may be even
mere effective.

A newer solution is a bed surface
that twrms the patient @ regular inter-
vals, The Freedom Bed® (model
H#PARI-AD), which was evaluated in
this study, is & computer<controdbed,
programmable, automatically-opermed
ar manually-operated, powered patient
rotution bed,

The bed surface is constructed of
three lomgitadinal aluminum surfaces
all joined wogether, with 50 of the
width on the cemer section and 23% an
each side section. Four inches deep,
medical grade high performance foam,
also divided into the same thres sec-
nons (but connected ) serves as the mal-
tress. This marress s coversd and
Joanesd by water-resistant urcthane coat-
ed nylon fabec, with the center section
having & StaphChek® base. The foam
has met Unpited Stimes  government
flammability tes1s, with the cover pass-
ing fluid leak and dizinfection s

The bed is designed w provide
accurate and automatic powered longi-
tudinal rodation from 1 o M1 degrees,
left or right, and 1o remain i lefi, g,
or horizonial positions from 1 mimse 1o
4 hours. As the cemter section of the
matiress rodates 10 the left or right, the
oavler seclion rdales up, supporting and
preventing the patient lying on the cen-
ter section from sliding or falling oot of
ihe bed {see Figure 1)

The bed has two modes of opera-
tion: automatic, which tums sccording
o information programmed inlo the
compuier; and manuil, which overrides
the compuier, allowing the patient os
caregiver o change positions at will. In
case of a power oulage when using the
bed, there is a buili-in backup hattery
svstem, which functioned well for a
patient on the bed during a prolonged
power outage dunng the course of this
sudy.

A newer model of the bed than
what was used in this study is equipped
with festures such as Hi-Lo elevations,
Tremdelenburg and reverse Trendelen-
burg positions, or the ability o raise or
lower the head or fool sections

Purpose

The purposes of (his stely were 1o
assess client comfort and sleep quality,
chient physiologic response (skin and
resparalory  slatus), the effect on the

Table 1

Primary Diagnosis of Subjects

| Primary Diagnosis Mumber of

Subjects
Multiple Sclerosis 3
Spinal Coed Injury — Cuadriplegia 2
Spinal Cond Injury — Paraplegia 1
Post Spinal Fusion Surgery o Lameneciony 3
Cerebrovascular Accidani 2
Cegenerative Disk Diseasea 2

Cerebral Palsy
Aheurmatold Arthritis
| Posl Head Imjury
Celiac Plexus Injury

—

necd for caregiver assistance, and cost
when using an automisted wrmng bed.
The four rescarch guestions wene;

I. What is the difference in client per-
ceived comfon and sleep quality
when using an automated tuming
bed versus his or her current bed?

2, What ix the difference in the inci-
dence of skin irtation andfor
breakdown and pulmonary con-
gestion when using an automated
turning bed compared o the
client’s current bed™?

3. What is the effect on the need for
caregiver assistance when the
client uses an aelomated twming
bed versus a standard bed?

4, What 15 the difference in the cost
of caring for a client on an aulo-
mtecl wrning bed versus a stan-
dard bed?

Methods

Twenty-four adult home or long-
term carg resident subjects who had a
degenerative disease (e.g., degenerative
chsk disesse, muliple sclenosis), spinal
cord injury, stroke, cerebral palsy or
back surgery {see Table 1) and who cur-
rently lived in the north central pan of
the United States consented 1o use the
automated tuming bed at me charge for
4 weeks. Advertisements descnbang the
study and recruiting potential subjects
were placed in the local newspaper.

Subjects were also recruited by
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wiord-of-mouth  contacts, networking
with health professionals in the com-
munity, and through demonsirating the
bed w health care professionals and
indivichuals with a disability at an open
house, Each subject or the subject's
legal guardian signed & consenl agree-
ing to participate and guaramesing no
recriminations if the subject chose nod
to complete the 4-week trial period,

All bat one subject were alent and
oriented and able to respond (o Ques-
tons regarding comfort and slecp. For
this subject, the nursing siaff provided
mformation as available. Mo patient
nimes were reconded 1o assure confi-
dentiality for all subjpects,

The dota collection Torm, 36 objec-
tive iems, wos designed by the five
nurse resecarchers afier they had cone-
ducted a thorough literature search. To
erusaie content validity, the researchers
hiscussed amd, after making appropriate
revigions, reached a consensus on the
inclusion and interpretation of all items
on the form.

The data collection form included
a demographic section, and a sechion
that included iems pssessing comdon
and slecp patterns and physiologic
paramelers at the time of cnrollment
and after wsing the bed for 4 weeks.
Specifically, subjecis were asked io rate
their comfort on their own bed and on
the tumning bed wsing o scabe of 1 =
poor to 5 = excellent,
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Table 2
Subject Demographics

o

Hours spent in bed per 24 hours
Caregiver help needed for turning
Halp with furming at night

Braden Scone upon enncdmeant

Braden Scong upon completion

Variable Characleristics of Subjects (N=17)
Ape M = 48.7; SD = 14.0; Range = 35-B2 years
Gender 53% male; 47% femala

Yag = 50%: Mo = 41%

M = 10.8; SD = 6.8; Range = 2-24 hours

Spouse = 4; other famity member = 1; hired assistant = 5
M= 17.5; 80 = 3.7; Range = 11-22
M =17.7; 5D = 3.8, Range = 11-23

Subjecis were nexl asked 1o rae
their sleep quality on their own bed and
on the turning bed using a visual analog
scale with 10 being the best mght's
sbecp 1o | being the worst night's sleep
they could imagine.

Each subject’s risk for pressure
ulcer development was assessed when
enrolling in the study and ot the com-
pletion of 4 weeks on the bed, using the
Braden Scale for Predicting Pressare
Sore Risk (Braden & Bergstrom,
I9RR). This scale rates an individual's
risk of pressure uloer developament
according o six subscales: sensory per-
ceplion, moisture, activity, mobility,
mutrition, and fricticnsshear.

The maximum possible scome 15
23, Lower scores predict more risk for
pressure ulcer development with a
score of < 18 indicating a nisk of ulcer-
aton (Bergstrom et al., 1998). The
AHCPR guideline for pressure uloer
prediction and prevention recommensds
using the Braden Scale or another
scabe, the Norion Scale, based on cur-
rent reliability and wvalidity testing
(Makleburst & Sieggreen. 1906) when
assessing pressure uleer risk.

Upon enroliment in the study, an
investigator visited with the subject 1o
explain the purpose and process of the
study, obtained wntlen comsenl, Com-
pleted the demographic survey, per-
formed a skin and respiratory aesess-
memt, assessed each subject for shesp
comfon and satisfaction, and rated each
subject  wsing the Braden Risk
Assessment Scale. Service technicians
from a local durable medical equip-
ment and supply company provided
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field support services as they set up the
wming bed for each subject and dis-
maniled and removed the bed at the
conclusion of study participation,

Within 2448 hours afier placing
the subject on the bed, a researcher
made telephone contact with the sub-
ject or the subject’s primary carcgiver
b idemify potential problems that may
have arisen as a result of using the bed,
i assess the degree of satisfaction, and
I answer questions. At least one other
contact was made during the remaining
time cach subject used the bed.

Afier using the tuming bed for the
d-week stady duration, a follow-up
visil was made by the investigaior o
assess skin and respiratory  function,
complete an assessment for pressure
wleer formation using the Braden Scale,
aned assess sleep comfort and satisfac-
tiin whibe an the bed. Al subjects whi
completed the sudy received a mone-
tary compensation of 5100,

Results
Sample

Twenty-four subjects were enrolled
in the study, and 17 (71%) completed
the d-weck study, Fifteen of the 17
completing subjects (88%) hived ol
homse, and 2 subjects (12%:) resided in
long-term care facilities. Five of the 7
subjects (71%) who did not complete
the study asked 10 be dropped from the
study because they wanted o elevate
the head of the bed, a function not pro-
vided by the bed model used in the
study. Table 2 displays the demograph-
ics of the participating subjects.

Fesearch Questions
Resaarch Question 1

Whaar ix the difference in clienr per-
cefved comfort and sleep gualiny when
LS 9T autenmcted rur'.rr.F.rrg M verind
ey oor ker currenf bed ?

The mean comfort rating prior o
the study on the subject’s own bed was
34 (8D = 1.02) comfor rating was
slightly higher on the turning bed (M =
3.7 5D = 1,220 A [ iest comparing the
difference in these comfon ralings was
not statistically significant (= -0.86, 4
w 14, p= .40

Some subjects experienced a sub-
jective decrease in physical symptoms
when wsing the trning bed, For exam-
ple, o quadnplegic subject saud his neck
did not hurt when on the wming bed as
compared 10 being on has regular bed,
Three subjects who had had spimal
surgery found the bed so comfortable
that they wished they could have been
an the bed during their postsurgieal bos-
pitalization. A& 37-year-old thormcic-
lumbar spinal cord injured patient
wighed this bed had been available clos-
er o the time of his accident. Some sub-
jects expressed comcem about the firm-
mess of the mattress, and a few heavier
subjects found it somewhat constrictive.

Sleep quality was significantly
lower, therefore of poorer quality, on
the client's own bed (M = 5.27, 5D =
2.34) than on the wming bed (M =
7.43, 5D = 1.60), A | vest revealed this
difference to be statistically significant
{f =-255, df = 13, pw J024).

Eight of the 17 subjecis (47%)
agrecd or strongly agreed that they
slept better on the aotomated tuming
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Table 3

Number of Patients Who Needed Help

Turning by Bed Type

z Nosducl help fuming on new bed Because the turning of postopera-
= e = tive laminectomy and spinal fusion

g patients is labor intensive, hospitals
E may want to consider using a turning
§ b . 2 bed on their postoperative units.

g No 0 7 P e R R

bed than an their regular bed. While the
average number of tmes the subjects
awakened during the night on the tum-
ing bed (M = 292, 5D = 1.43) was
misch lower than the number of tmes
(M =538 5D =4.61) I'hl;.':,l aaakened
prior 10 being placed on the bed, the
difference was not statistically signafi-
cant (1= 140, df = 11, p= .19},

Resgarch Quastion 2

Whent ix the difference in the inci-
dence of shin erritaton andfor break-
down and padmonary congestion when
iy an autesmeled turning bed com-
pared to the clients currend bed?

Crlly 2 of the 17 subjects had skin
irritation oF a presswre ulcer on admis-
sion o the siudy. One subject, a 49-
year-old female, had ecrema wpon
enrollment which dissipated afier 4
weeks in the swdy, Mo other subjects
developed skin irmtation during the
siudy. A terminally il 75-year-old
female had five pressure ubcers when
she enrolled in the swdy; four of the
wleers improved or healed afier using
the tuming bed for 4 weeks.

All 17 subjects had clear lung
soands when enrodling in the stwdy and
also after 4 weeks on the bed. Two sub-
Jects reporied o history of being prone
o respiratory infections, yet their lungs
were Clear 1o ausculiation when placed
on the bed and for the duration of the
study. Another subject, who had clear
hungs when enrolling in the stedy, did
develop preumonia after having been
on the bed for 8 days. At the conclushon
of the study, her hings were clear with-
out the use of antibiotics,

Research Quesfion 3

Whar is the gffect on the need for
caregiver assistance wher the client
sises an aitomated tming bed versus a
stemddarnd bed !

Ten of the 17 subjects who com-
pleted the stady reguired assistance
with wrming duning the night prior 1o
using the wming bed. Assistance was
provided by hired saaff for 5 subjects,
by the spouse for 4, und for 1 subject it
wis another family member. While on
the torming bed, only 2 subjects
repired assistunce with orming, and 15
didd ned (see Table 3),

Subjects who reguired assistance
included a T5-year-obd female in a
marsing hame with rheumatond arthotis
and comgestive beart fulure and an 82-
vear-odd male who had had o stroke and
femoral neck fracture, For those two
subjects requinng  assistance  fuming
while on the tuming bexd, the primary
tarm of assistance provided by nursing
hearme staff was positioning of the arms
and shoulders for individealized needs
and comfort.

The Wilcoxon's Maiched-Pairs
Signed-Ranks Test (Howell, 1982)
revealed a  significant  difference
between the number of subjects who
mecded help wming on their own bed
versus the antomated wming bed (g = -
2828, df = 1, p = 005).

Research Question 4

Whaer v rhe r.fg'ﬂﬁ-rrmr: far the ot r.:||'
caring for a clien! on o aideoaled
nrning bed verss a standard bed?

In sauations where a caregiver’s
sole responsibility 15 for weming assiz-
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tance, use of the tuming bed could
resull i great podential cost savings.
Thiz 15 rarely the case wath daytime
care, but duning the night, luming assis-
ance may be the only responsibility of
il CATEgIver.

The decrease in the need for care-
givers whose sole responsibility is for
twrning  assistance could resalt inoa
great potential cost savings, The mean
hourly wage for & certified nursing
assistant {CNA) in home care in this
peographic area is $7.66,

At that maee, the cost of hinng a
CMA for one B-hour shift per 24 hours
for a year would be $22,367. If care-
giver assistance 15 needed for 24
hoursfday, then the cost of @ CMA for 1
year would be 267,101,

Given the $12,000 cost of the um-
ing bed, the bed would be pard for in
saved wages, in just over & months if a
CMNA were employed for an B-hour
shift each day. If a CNA were
emploved for 24 hours each day, the
bed would be paid for in slightly bess
than 3 months. The resultant cost-bene-
fit ratio would be excellent.

It is imporiant to also consider
costs in terms of human suffering and
potential caregiver injuries. These may
include increased comfort of the patsent
in not being physically moved by oth-
ers and the elimination of caregiver
back injuries. In addition, patients may
experience an emotional lift with
increased independence, and family
members or caregivers may be allowed
to sheep through the night.




Discussion and
Recommendations

The investigamors had expected the
bed to be of most value to patients with
a spinal cord injury or a cerebrovascu-
lar accident. Instead, patients with
severe back pain and postlamineciomy
or spinal fusion surgery expressed the
most emthusistic posiive responses,
That may or muy not have been a func-
tion of the younger age of those sub-
jects with back problems who had bel-
ter comamunication skills, a5 opposed 1o
the older stroke patients.

Becawse the wming of postopera-
tive laminectomy and spinal Tusion
patients is labor intensive, hospitals
may want to consider using o tuming
bed on their postoperative undls, Future
studies that funher investigate using an
autoneated wming bed for postopera-
nve basck patienis  are  indicated.
Rephicative studees with a larger sample
size investigating client comfort and
sheep quality, a5 well as the incidence of
immobility complications, are needed,

Conclusions

The automated tuming bed shows
greal promise of filling a signifcan
gap in the "bed market”™ for patients
with limited mobility. Subjects with
spinal cord injury. degenerative back

conditions, multiple sclerosis, post-
spinal surgery, and immobility from
stroke responded very positively with
improved sleep quality and comion,
and less help needed with wrming.

Mo skin breakdown occurred in
those using the bed for 4 weeks, One
patient developed pacumonia, but this
wias resolved without the use of antibd-
clics, The savings in caregiver dollars
for wrming is significant, In health care
agencies, the polential savings in staff
time for tuming patients requiring
assistance is potentially monumental.
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