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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards bodies
(ISO member bodies). The work of preparing International Standards is normally carried out through ISO
technical committees. Each member body interested in a subject for which a technical committee has been

establishe
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al Electrotechnical Commission (IEC) on all matters of electrotechnical standardization.

al Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 2.
task of technical committees is to prepare International Standards. Draft Interpational Standa
y the technical committees are circulated to the member bodies for voting. Publication as

al Standard requires approval by at least 75 % of the member bodies casting. a-vote.
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 or useful.

5 drawn to the possibility that some of the elements of this document may be the subject of pat
shall not be held responsible for identifying any or all'such patent rights.

296 was prepared by Technical Committee;"ISO/TC 159, Ergonomics, Subcommittee S
etry and biomechanics.

he

rds

an

hat
y a

ority vote of its participating members to publish a Technical Report! A Technical Report is entirely

no

© 1SO 2012 — All rights reserved


https://standardsiso.com/api/?name=2db2862918a1e103e65654d478d55e3c

ISO/TR 12296:2012(E)

Introduction

National and international statistics provide evidence that healthcare staff are subject to some of the highest
risks of musculoskeletal disorders (particularly for the spine and shoulder), as compared with other jobs.

Manual patient handling often induces high loads on the musculoskeletal systems. in particular on the lower
ba¢k. Manual patient handling ought to be avoided where possible?) or be performed in a low-risk nfanner.

Fagtors such as the number, capacity, experience and qualification of caregivers can' interagt with the
following conditions to produce an increased risk of musculoskeletal disorders:

—| number, type and condition of patients to be handled;

—| awkward postures and force exertion;

—| inadequacy (or absence) of equipment;

—| restricted spaces where patients are handled;

—| lack of education and training in caregivers' specific tasks,
An|ergonomic approach can have a significant impact onfeducing risk from manual patient handling.

A good analysis of work organization, including handling tasks and the above-mentioned risk determinants, is
exfremely important in reducing risks to caregivers:

The recommendations presented in this Technical Report allow identification of hazards, an estimgtion of the
risk associated with manual patient handling and the application of solutions. They are based primatfily on data
intxgration from epidemiological and-biomechanical approaches to manual (patient) handling gnd on the
comsensus of international experts in patient handling.

The assessment and control( of ‘risks associated with other aspects of manual handling can bg found in
ISO 11228-1, ISO 11228-2,1SO 11228-3 and ISO 11226.

1) As per European Council Directive 90/269/EEC on the minimum health and safety requirements for the manual
handling of loads where there is a risk particularly of back injury to workers.
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Ergonomics — Manual handling of people in the healthcar
sector

1 | Scope

This Technical Report provides guidance for assessing the problems and risks associatedwith marj

e

ual patient

handling in the healthcare sector, and for identifying and applying ergonomic strategiesyand solutions to those

prgblems and risks.
Its[main goals are

—| to improve caregivers' working conditions by decreasing biomechanieal overload risk, thus lim
related illness and injury, as well as the consequent costs and absénteeism, and

iting work-

—| to account for patients' care quality, safety, dignity and privacyas regards their needs, includihg specific

personal care and hygiene.

It is intended for all users (or caregivers and workers)\involved in healthcare manual handlipg and, in

particular, healthcare managers and workers, occupational safety and health caregivers, prg
assistive devices and equipment, education and training supervisors, and designers of healthcare fz

ducers of
cilities.

Its recommendations are primarily applicable to.the movement of people (adults and children) in the provision

of healthcare services in purposely built or adapted buildings and environments. Some recommeng

ations can

alsp be applied to wider areas (e.g. home-care, emergency care, voluntary caregivers, cadaver handgling).

The recommendations for patient handling take into consideration work organization, type and
palients to be handled, aids, spaces where patients are handled, as well as caregivers' edu
awkward postures, but do not-apply to object (movement, transfer, pushing and pulling) or animg
Tagk joint analysis in a daily;-shift involving patient handling, pulling and pushing or object ha
trahsport is not considered:

2 | Terms, definitions and abbreviated terms
Fof the purposes of this document, the following terms, definitions and abbreviated terms apply.

21

number of
Cation and
| handling.
ndling and

aids-and equipment

assistive devices eliminating or reducing the caregivers physical effort during handling of a non-
cooperating patient

2.2
caregiver
individual required by his or her job specification to perform manual patient handling activities

2.3
environment

or partially

all physical conditions of the area where patients have to be handled, including space, climate and surfaces

© 1SO 2012 — All rights reserved
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24

manual patient handling
activity requiring force to push, pull, lift, lower, transfer or in some way move or support a person or body part
of a person with or without assistive devices

25
patient

individual who requires assistance to move

Note 1 to en

try: Types of patients include

— totally pon-cooperating patients (to be fully handled by a caregiver),
— partially cooperating patients (to be partially handled by a caregiver).
—  fully cqoperating patients.

Note 2 to entry: Missing willingness of the patient for cooperation may induce an increase innusculoskeletal load

the caregivg

Note 3 to entry: Other types of patient classifications are mentioned in C.4.

Abbreviatpd terms

-

totally non-cooperating patient
partially cooperating patient
musculoskeletal disorders
manual patient handling
low-back or lower-back pain

pressure ulcer

mmendations

eral aspects

tic review of{patient handling literature shows that a strategy for risk assessment, application
g controls-and management must be comprehensive (multifactor interventions) to be successful.

htly, a strategy for risk prevention based on analytical assessment of the risk itself, all of its poten

NC
PC
MSD
MPH
LBP
PU
3 Recd
3.1 Gen
Asysteme
engineerin
Conseque
determina

outlined balow (see Figure 1)

ts-'(organizational, structural and educational), and on some key aspects of risk managemen

for

of

tial
is

The strategy includes the use of managerial processes and systems for reducing causes and effects of

musculosk

eletal and other organizational losses from healthcare institutions.

The participatory approach is emphasized in all aspects especially in changing work practices, defining

training ne

eds, purchasing technology/equipment and designing work environments.
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— Adequate aids and equipment;
— Buildings and environment;
— Training and education;

— Check of effectiveness

Figure 1 — Comprehensive strategy

The annexes present details of the main relevant aspects of thé’general strategy: risk assessment (Annex A);
ordanizational aspects (Annex B); aids and equipment (Annex.C); buildings and environment (Anngx D); staff

edycation and training (Annex E); effectiveness check (Annex F).

The following sections (3.2 and 3.3) describe the basic\recommendations for this strategy.

3.2 Risk assessment

Rigk assessment is one of the pillars of preventive strategies. Risk assessment consists of the folloying steps:

harard/problem identification, risk estimation/evaluation.

It i$ emphasized that for the purpoeses of this Technical Report, hazard identification and risk assegssment are

related not just at health risk identification but also in problem identification and problem solving.

A risk assessment is regcommended when new equipment is introduced, organizational issues ane modified
(nymber of caregiversnumber of non-cooperating patients), spaces are reorganized from an environmental
vieWpoint (rooms, sérvices) and whenever other changes could affect risk characteristics, even if tHe previous

condition was foundto be acceptable.

Fof the purposes of this Technical Report, the risk assessment model shown in Figure 2 is used.

© 1SO 2012 - All rights reserved
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Step 1 Hazard |;jezn?f|cat|on e No obvious hazard ——

Hazard present

Risk estimation & evaluation

Step 2 322

Acceptable risk (green)

Monitor & reviepv

Risk present
(yellow, red)

Risk management:
- Organizational aspects (Annex B)
- Assistive devices (Annex C)
- Environment (Annex D)
- Training (Annex E)

Negative Check of effectiveness Positive )
& (Annex F)

Figure 2 — Risk assessment model
3.2.1 Hagard identification

A hazard |s present whenvpatients are manually handled. The number and type of these patient transfers
should be |quantified (e:g. on a daily average) in different ways according to the healthcare area considergd.
For example: in opéerating theatres it would constitute the number of operations needing patient handling| in
outpatient joperations, the number of access requests for patients; in hospital wards, the number of patiefts.
Patient quantification will be a preliminary factor to assess the time, number and frequency of handling.

Also the presence of a hazard requires that other factors should be taken into account that may address the
subsequent risk evaluation.

3.21.1 Type of handling

The type of handling is defined by the task to be performed (e.g. repositioning a patient lying in the bed, or
emplacing the bed pan) as well as by the handling technique applied for task execution. Task execution may
be biomechanically improved, in particular, if small aids are additionally used. Furthermore, the type of patient
(totally non-cooperating, partially or fully cooperating) and the type of assistive procedures will determine the
handling method used by caregivers to a certain extent. The type of handling associated with patient's
functional mobility level will define different hazard levels. A handling type used for cooperating patients may
result in a low hazard while for a non-cooperating patient the same handling method may produce a much

4 © 1SO 2012 — All rights reserved
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higher hazard. Analysing patient handling currently carried out in a given healthcare area should lead to
quantification of different types of handling necessary to address both the choice of most appropriate handling
mode and usage of aids in that situation and also the number of caregivers needed throughout the day.

3.21.2 Work organization

The overall work organization can modify the risk of injury. The number of caregivers carrying out patient
handling and their organization (one or more caregivers) over the day is a crucial factor to assess along with
handling frequency and mode. Furthermore, caregivers should be trained to safely perform each task and how
to recognize hazardous workplaces, tasks, equipment conditions and time allocated to the task.

3.21.3 Posture and force exertion

During patient-handling activities, the spinal column of caregivers, especially the lumbar section, iy subject to
high mechanical loading (i.e. compressive and sagittal or lateral shear forces at the-intervertelyral discs).
Bigmechanical load through patient handling is regarded as one of the most relevant'factors indqucing low-
bagk pain and the development of degenerative disorders at lumbar spinal structures. Lumbar load strongly
depends on the mobility status of the patient, equipment in use, posture adopted‘and the forces exerted by the
cafegiver to perform the handling action. Patient handling often coincides \with postures and gsymmetric
forges with respect to the median sagittal plane that result in relatively-high biomechanical load and an
ingreased overload risk. Awkward postures due to various elements\and conditions (available spaces,
eqlipment used, number of caregivers handling the patient and @ducation and training) oft¢n lead to
degreased abilities for force exertions and increased risk of injuryfrom high loads being placed on pody joints
or pegments. For postures, asymmetry may be due to arm position or lateral trunk flexion or torsipn. Forces
mdy act laterally or are bilaterally imbalanced. A reduction.ef high lumbar loads can be achievefl by using
bigmechanically efficient transfer methods.

=

The caregiver should exert the force with a stable and\balanced posture enabling application of his/her body
wejght to their environment (e.g. bed, chair, patient) and thus minimizing the forces acting on the back and
shoulders.

3.2.1.4 Assistive devices

The lack, absence or inappropriateness, of aids and equipment is a hazard during patient harldling. The
application of appropriate aids and equipment is strongly recommended to obtain a vital load reduction for the
lumbar spine and to limit the biomechanical overload risk for the caregivers. Equipment and facilitigs must be
cufrently and properly maintained for safe usage. The equipment purchase process should be bpsed upon
clegr task requirements (type’of handling) and the environment where they are used, and thus rgsult in the
selection of equipment fit\for the specific workplace and task conditions.

3.241.5 Environment

The environment where patients are handled may be a hazard if inadequate. All spaces where pgtients are
handled should be considered for equipment use and correct handling postures. Additional factofs such as
thgrmal constraints, steps, thresholds, obstacles and slippery floors should be considered.

3.2716 Individual characteristics
Individual skills and capabilities, level of training, age, gender and health status of the caregiver should be
considered when carrying out a risk assessment. Skill and experience are likely to benefit the caregiver when

performing the task and reduce the risk of injury. Training may increase the level of skill and ability to carry out
a task. Clothing and footwear should be functional and should facilitate movement and a stable posture.

3.21.7 Patient characteristics

The patient's body weight may be a hazard by itself. In particular, bariatric patients require adequate
equipment and space for their needs. Handling of even a part of the body may produce biomechanical

© 1SO 2012 - All rights reserved 5
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overload. Special hazards may arise in case patients oppose the motion for psychiatric or cognitive problems

orissuesd

ue to medication. In this case, biomechanical load of musculoskeletal structures could be high.

From an operative point of view it is recommended to proceed with the next step (risk estimation/ evaluation)
whenever there is a presence of non- (or partially) cooperating patients and one or more of the above quoted

hazards/pr

oblems are identified.

The next step (risk estimation/evaluation) should include patient characteristics such as non- (or partially)
cooperating patient, and/or body size and mass.

3.2.2 Rigkestimmatiomandevatuation

An accurafe analytical risk assessment, including data collection for consequent preventive measures,)sho

consider {
available ¢
and skill @
handling o

Annex A is
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Users of th
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education,
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equipment

The methg

ne presence of several factors and their interrelationships: type of patient; induced-“care lo3
aregiver staff; available and adequate equipment; building; environment and spacesyand train
f nursing staff. Given the above factors, the use of consolidated methods applicable to man

devoted to risk estimation and risk evaluation:

an “oriented” review of several methods useful for the purposes of risk-estimation or evaluation
h this Technical Report, as derived from literature or from relevant national or internatio

ds described are classified primarily in relation to their simplicity/complexity. Complexity gener
nore involved task of risk estimation or detailed risk evaluation. Methods can also be classified
the healthcare sectors in which they could be most effectively applied.

is Technical Report should start with the information in Annex A to select the appropriate methog
imple or detailed risk assessment, depending.Upon the kind of hazards and risk factors identifieq
healthcare sectors examined and the experience of the analyst in the use of the proposed methq

hts guidelines, taken primarily from ~hational sources, for risk assessment for manual pati

etc.) directed to reducing risk. As-such they are not actual risk assessment tools but do prov
rmation.

5, on the basis of the same scenario, practical applications of four methods (Dortmund Approal
meter, MAPO and PTAIl), so the intended users can choose the most appropriate one for
be assessed.

ssessment method used (estimation, detailed evaluation) should allow the collection of pertin
ing the type-and quantity of required handling, availability and requirements of handling aids 3
and the fevel of specific training received (and the consequent training needs) of caregivers.

d used for risk assessment should allow risk classification by the three-zone model (green, yell

f objects (such as those reported in ISO 11228-1 and ISO 11228-2) for patient handling is difficul{.

uld
d’;
ng
ual

as
nal

Blly
in

to

in
ds.
ent

nd
de

ch,
the

ent
nd

DW,

red) and a

ldress the consequent action to take according to criteria given in Table 1.
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Table 1 — Risk estimation/evaluation — Final assessment criteria

Zone Exposure classification Consequences
GREEN ACCEPTABLE Acceptable, no consequences.
YELLOW NOT RECOMMENDED Advisable to set up improvements with regard to

structural risk factors or to suggest other
organizational and educational measures. Further
evaluation is required and adequate measures have
to be done if necessary.

RE,

IUNACCEPTABLE/TO BE AVQIDED

Qodncign or-take actions-to lower the risks.

3.3 Risk reduction

WHhere a presence of risk/problems resulted from the previous step, a comprehensive approach (multifactor
interventions) for risk reduction should be adopted. The comprehensive approach is most likely to be
sugcessful. This approach should be based on the results of the analytical)risk assessment] A proper

risk/problem assessment is the basis for appropriate choices in risk reduction.

Ri

among other things:

—| The adequate number and the quality of the staff for taking careof the different kind of patients

gk reduction can be achieved by combining improvements to differentirisk factors and should consider,

—| The selection and correct use of appropriate aids for handling patients. Aids should be chosen according

adequate ergonomics and quality criteria (see Annex.C).

—| Adequate programs of staff information, education and training considered as part of the risk

management system of the organization and,as complementary to the other interventions fypes here
considered (literature reports that interventions based solely on technique training had no |impact on
working practices or injury rates).

—| The definition of a general risk-‘management system and of clear policies and proceduies by the

organization.

A gheck on the effectiveness af the intervention (part of the risk reduction strategy) is highly recommended.

Anpex B presents organizational aspects of patient handling interventions.

Anhex C presents critéria for the choice and use of adequate aids and equipment.

Anpex D presents information on buildings and environment for the aspects involved in this Technicpl Report.

Anhex E.presents information regarding the fundamentals of staff education and training.

AnhexF presents information regarding the evaluation of intervention effectiveness.
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A.1 Met

This anne
literature.

Method

OWAS

(Karhu et. al.
1977)

LBP as a fun
of patient lifti
frequency

(Stobbe et. al.

1988)

BIPP
(Feldstein 19

Annex A

(informative)

Risk estimation and risk evaluation

hods of risk estimation and evaluation

Quantified
factors

Main
determinant risk
factor/s

Postures of whole Posture of all

body, force and
frequency

body segments

Benefits

It allows scoring
as well as
analytical speed;
it considers all
body segments
and is useful for
redesign.

It fits analysis of
nearly all working
tasks. It can be
used in all
healthcare
sectors.

Limitations

It analyses
posture-related
aspects as the
only determinant.

It makes it difficult
to define selegtion
criteria of
postures to be
analysed. It
requires some
time commitment.

Type of use

Analysis of
gesture/modes; it
can'be used in an
effectiveness
check system.

applied (al
grey literatu

When and w%ire

Though it has
been designed
this specific gd
it has been
applied in risk
assessment off
operating
theatres.

provides a synthetic description of risk estimation and risk evaluation methods found in scientific
For each of them the main characteristics are described.

e)

hot
for
al,

areas and also at
home.

Ction Average Lifting frequency It determines the It analyses only = Rough analysis of
g frequency of manual lifting some types of areas-
manual lifting by frequency and handling (bed— departments
shift analysis speed. It wheelchair and more at risk
may predict vice versa,
effects on wheelchair—
caregiver's wheelchair) and
health. It can be  action frequency
used in hospital is the only risk
departments and  determinant
at home. considered.
Full movement It assesses Task analysis It neglects all the It can be used in
analysis: from preparation to seems to be other risk an effectiveness
pO) preparatiehto movement, exhaustive. determinants check system.
implemeéntation caregiver's Seven items are  (frequency,
position at used to identifya  environment,
beginning of final score of work
movement, movement modes organization,
dynamic through direct etc.).
behaviour and at  observation
the end of analysis.
movement .
repositioning, if |t ¢an be applied
necessary. in all healthcare
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Method

REBA

(McAtamney and
Hignett, 1995)

Quantified
factors

Postures of full
body, force
mainly
determined by
handled loads

Main
determinant risk
factor/s

Posture of all
body segments

Benefits

Determination of
scores, analysis
speed useful to
identify
ergonomic
problems
associated with
awkward postures
and load manual

ISO/TR 12296:2012(E)

Limitations Type of use
Like OWAS it Analysis of
practically gesture modes. It

can be used in an

assesses posture
as the only risk
determinant.
Actually the load
exceeding 10 kg
always produces
a similar score, It

effectiveness
check system.

When and where
applied (also
grey literature)

PATE

(Kjgllberg et. al.
2000)

DINO

(Jolhnson et. al.
2004)

Patlent handling
asspssment

(Raldovanovic'and
Alekandre2004)

Full movement
analysis: from
preparation to
implementation

Analysis of
patient transfer
manoeuvres

Anthropometry,
disability degree,
furniture and
environment

It assesses
preparation to
movement,
caregiver's
position at
movement
beginning and
dynamic
behaviour.

It assesses
preparation,
implementation
and results with
16 items. Directly
at workplace
without movies.

There is not one
factor only, but all
those that have
been mentioned
have the same
impact.

handling.

Extremely useful
in hospitals and
can be used in all
healthcare areas.

Task analysis
seems to be
exhaustive. 17
items are used to
identify a final
score of
movement modes
through video
camera.

It can be usedhin
hospitals ahd at
home.

Task analysis
seems to be
exhaustive. A
final score of
movement modes
is identified. It can
be used in
hospitals and at
home.

Fast analysis with
a score for 8
items.
Assessment sum
can identify
crucial areas.

is difficult to
define the
selection criteria
of postures to be
analysed. It
requires a
moderate time
commitment.

It requires a videa
shot and hence

It ‘can be used in
an effectiveness

may be expefsiveé check system.

in terms of time. It
analyses-only
manual
movements and
notthose
regarding
bathrooms. It
neglects all the
other risk
determinants
(frequency,
environment,
work
organization,
etc.).

It neglects all the
other risk
determinants
(frequency,
environment,
work
organization, etc.)

It must be carried
out for each
patient and at
present it has
been assessed
only for two
departments:

It can be used in
an effectiveness
check system.

Rough analysis of At tin
publigation of this

areas —
departments
more at risk

Tech
it ha

he of

nical Report,
been

applied in only

two

ards.
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Method Quantified

factors

PTAI Frequency of
observed and
experienced
manual patient
transfers,
classification into
the three

categories

(Karhula et. al.
2007)

Main

determinant risk

factor/s

It assesses
frequency of
patient transfers,
environment, use
of aids, physical
load on back,
arms and legs,
handling skill,
guidance, work

Benefits

Uses both
observation and
employees
interview.

Allows
classification into
three areas
(green, yellow

Limitations

A video shot is
recommended.

The method is
validated only for
hospital wards.

The calculation of
overall load index

Type of use

It can be used as
a practical tool in
the identification
and evaluation of
the risks and as
an effectiveness
check system.

It helps to

When and where
applied (also
grey literature)

MAPO Work
organization,
average

frequency of

(Menoni et. a].
1999, Battevi
et. al. 2006)
of patients,
equipment,
environment and
education and
training

TilThermometer

(Knibbe et. al.,

Analysis_Of:
exposure to
physical loads

1999) during patient
care
Complements the
use of the
TilThermometer
10

handling and type

arrangements,
experienced
physical and
mental strain.

Considers
interaction of
factors.

It assesses
exposure level to
physical load,
specifies the use
of equipment,
identifies
the national
guidelines and
assesses
developments in
the care load.

and red).

The repeatability
and usability of
the method is
studied in two
different pilot
studies, validity
was
corresponded to
expert
evaluations.

The method is
available both in
Finnish and in
English from the
Internet.

It allows
classification into
three zones
green, yellow and
red, which
correspond, to
increased
likelihaod of acute
low back pain.

It 'considers the
different factors in
an integrated
manner and
analysis of a ward
needs a short
evaluation time,
approx. 1 h
(interview and
inspection)

Covers main
sources of
exposure, not
limited to lifting
and handling, but
also static load

quick to use.

Experienced as
easy to use and
practical.
Software
available for free
on the internet.

National statistics
available as
reference
material. Data
collection on a

FeguHes-Som

time commitment.

For the'time

being, the method

was validated
only for hospital
wards.

It is not specific
enough for
individual
assessments in
the patients care
plan. This will

assessments.

The combination
with the
Beleidsspiegel
(Policy Mirror) is
recommended to
ensure an
adequate
preventive policy.

develop work and
work conditions.

Includes work-
design hints

It can be used for
risk analysis in
hospital wards.

It is used for
monitoring
purposes on a
regular basis.

©1S0 2012 -

Applied in 400
wards for a totpl
of approx. 6 00
exposed subjerc

—~

S

Four national
monitoring
studies are
performed with
this instrument.
(numbers of

exceeds
150 000)
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Method Quantified Main Benefits Limitations Type of use When and where
factors determinant risk applied (also
factor/s grey literature)
national scale.
If weak spots are
identified in the
policy users are
referred to
solutions in order
to improve their
policies.
Tool available for
all healthcare
sectors with minor
differences.

Manual Handling It defines three Checklists are The method can  Since no criteria It can be-used for Mangial Handling

Asgessments in risk assessment  provided to easily be used by to define checklist risk analysis in Assegssments in

Hoi?)itals and the levels: patient- assess issues skilled staff and is items are hospital'wards Hosgitals and the

confmunity based level, concerning: load, applicable in available, the and.community comrunity
department or posture and wards and result of different /\but also for

(Ref [190]) ward level and movement, communities detectors is monitoring
top level. There duration hardly purpose.
are no factors frequency and job comparablex |t
quantitatively design, needs an.in-depth
defined. environment, training for the

training, detector and a
organization wellsstructured
nursing case file.
Thg Dortmund Full movement Awkward Lumbar-overload It is focussed on It can be used for Prindiples and
Apgroach analysis for postures; prevention for and, hence, rapid evaluation quantities are
. caregiver and . . patient-handling  restricted to of low-back standard,

(Jager et. al. patient exertion of high i ities loading, | .

2010) action forces; - selected applipd in every
Measurement of ) Sophisticated handling i.e. for the corrgsponding
caregiver's action disadvantageous_ “ieaqrement- activities, identification of  occupational
forces transferred a_ctlon_-force based ) performance disedse
to the patient direction; determination of [;23 cr)r;et(;,]r‘;anlcal deficits. evalyation in
Biomechanical 6Tk movenient; the biomechanical |\ - par spine, Work-design hints Gernpany to
modelling: forces EEEE .6 toad on th-e are evident asecps the
and moménts ot handling mode; !umbar spine aqd - handling by one : indiv|dual work-

its evaluation with  caregiver relat¢d
lumbar disuse or misuse regard to lumbar ' preslippositions.
intervertebral of aids or overload:; - “normal” patient
discs equipment; body weight and

identification of stature,

inadequate load-
bearing capacity
(e.g. due to age,
gender)

ergonomic

work-design
measures

(posture,
movement,

handling
technique, aids,
etc.)

- cooperation of
patient,

- adjusted bed
height,

- adequate
standing position
of the caregiver.

© 1SO 2012 - All rights reserved

It neglects other
risk determinants:

- handling
frequency,

- restricted space,
- environment,

- insufficient
physiological
capacity of
caregiver.
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A.2 National guidelines for managing manual patient handling

The annex presents the synthetic contents of guidelines, generally at the national level, set up for an overall
management of patient handling risk. They also reflect the cultural level and sensitiveness of the publication
country. It is impossible to know the actual application (in the sense of how many structures have been
applied), but no doubt they are useful tools to check, reduce and follow in time the issues associated with
manual patient handling risk. In most cases they are resources that can be freely downloaded from the web.

A Back Injury Prevention Guide For
Health Care Providers

Presents general guidelines that can be used in any healthcare sector and are
addressed only to physical risk factors.

(Ref. [23])

T:IG guidc dca:a V\l;t:l t:IU IIU“UVV;IIB tup;ba. ulldclbtdlld VV:Iy LBP ;D [=} plUb:GIII,
analyse the workplace to identify associated activity, equipment and factors
likely to contribute to LBP development, identify and implement solutions;
assess results.

The first section reports a set of interesting data on LBP injury incidénce and gn
evaluation of its (high) direct and indirect costs. A part is dedicated-to the
different risk occurrence (lifting, use of equipment, etc.). A second section is
specifically dedicated to assessment of working activities,-Some steps are
analytically defined: Involve workers and discuss with them, Obtain statistics @
number, type and seriousness of injury, use a set of.tools (cards/forms)
providing an actual work/risk assessment only after\identifying (from previous
actions) the key problems. As to the latter point,“check lists were prepared to
analyse: the risk associated with type of patient;.the risk associated with specifi
task, type and adequacy of equipment, environment, administration issues
associated with this problem (presence®f\procedures, aid purchasing
modalities, education, etc.). The most detailed section regards identification and
suggestions for the most effective solutions with special reference to the
proposal (to be further investigated) to set up a team dealing with non-
cooperating patients' lifting. It also includes two interesting effectiveness studigs.

A part of the guide includes<information resources” whose exhaustive
iconographic documentation shows which lifting devices and minor aids are
useful for patient's hygiene for which operations/patients, etc. A list of suggested
characteristics needed in the different equipment is also suggested for each
type of device. The’same section also provides information on the behaviours|to
be enacted in\the different handling, repositioning and other daily activities (e.g.
hygiene).

Like other.guides, it highlights workers' involvement through all process stage
because of its positive impact at different levels. The problem rough analysis
comes from information gathered on injury and disease. There are no
standardized criteria to judge the magnitude of MPH risk but the judgement is jat
“expert's” discretion. Management is less involved than in other guide lines.
There is a proposal of a team specifically engaged in patients' transfer/handlin
Iconography is useful to implement a solution data bank (like in other guides).

>

C

Q
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Patient Care Ergonomics Resource
Guide: Safe Patient Handling and
Movement

(Ref. [24])

Developed by the Patient Safety Center of Inquiry (Tampa, FL), Veterans Health
Administration and Department of Defence after over thirty years of experience
on this particular topic, the website can be used also to tackle special issues of
MPH risk management.

They are extremely interesting guidelines and need to be analytically
investigated as regards manual patient handling accidents, a full-time
caregivers' team tackling the problem and continuous patient monitoring: in this
regard an accurate patient's case file is necessary. In short, MPH risk
management proposal is based on 9 steps that have to be sequential.
Assessment of all MPH accidents with (direct and indirect) quantification.

Selection and identification of high risk wards according to accident occurrence.

Interview with ward heads for pre-assessment of the different factors |ointly
producing the specific risk: type of patient and disability (subdivided'aEcording to
how many times a week the patient needs total lifting), furniture.and gpaces,
equipment, education and training.

Identification of high risk tasks and proposed improvements:
Inspection on concerned area for checking collected infarmation.
Summary of risk analysis.

Recommendations to improve identified risk issues:

Selection of equipment

Monitoring of results.

The guidelines end with a section deveted to bariatric patients (Speci
and Movement Challenges Related toBariatrics).

For each stage, protocols, administration modalities and (not always)
assessment criteria will be provided. A special feature is the developrhent of an
algorithm for each of the key transfer and repositioning tasks designef to assist
healthcare employees in-selecting the safest equipment and techniques based

on specific patient characteristics.

bl Handling

THe Guide to the Handling of People
(Ref. [211])

This publication is\a collaboration of BackCare (formerly the Natignal Back
Pain Association)»and National Back Exchange in association with the Royal
College of \Nursing, Chartered Society of Physiotherapy, Co¢llege of
Occupational Therapy, Institute of Ergonomics and Human Factoqs, Health
and Safety Executive and NHS Employers.

Previous editions date back to 1981, recording an advancedq cultural
background which may not be easily exportable to other countries.
It is subdivided into sections on Manual handling legislatipn, Risk

management, Ergonomics in health and social care, Mechanics arjd human
movement, Systems approach to safer handling practice, Training gtrategies,
Equipment strategies and Health and wellbeing. The third section grovides a
summary of core practical skills with rick iconographic references.

Transferring people safely — A guide
to| handling patients,™ residents and
clients in  héafth, aged care,
repabilitation,and disability services

(REF. [27])

Australian guideline in its third edition. Produced specifically for Victofian
employers to assist in reducing the incidence and severity of injuries fo their
staff resulting from manual handling risks when transferring people. This guide
complements the publication, A guide to designing workplaces for safer handling
of people.

It provides a series of tools for managing manual patient handling risK classified
as follows:

Fhe pat;\m trisk-assessmentworksheetthat Hu;dco the—assessmentof manual
handling risks for an individual task. Assessment takes into consideration
environmental issues (furniture, space, equipment). Organizational issues
(training, adequate staff numbers, working hours) and patient characteristics
(cognitive, physical and behavioural signs). No criteria are defined for judgement
of different proposed items.

The patient transfer guide. A set of completed risk assessments for 12 common
transfer or moving procedures. For each of them, risk-ranked solutions are
provided: from highly recommendable to highly hazardous.

Patient and resident records should be done when the patient arrives in the unit
and whenever her/his condition changes significantly. Examples of patient
recording forms are provided that staff may use to identify risks and record the
handling/moving procedures. This needs a nursing chart or a specific form to

© 1SO 2012 - All rights reserved
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start a “handling programme”.

Task assessments and class risk assessments. A description of each task from
the Patient transfer guide and a discussion of the risk factors based on: type of
patient disability, characteristics of equipment, characteristics of environment
and finally organizational characteristics (staff education and training and
number of available caregivers).

In the light of this description it is clear that this guideline can be used in wards
(acute or chronic patients) and in home assistance. As regards risk assessment,
it considers different elements in an integrated manner: type of patient,
equipment, environment and work organization. No effectiveness assessment
tools of adopted strategies are provided even if periodically a report is produced.

Dutch Guidelines for Practice 2002 These guidelines are based on ergonomic standards and are formulated in
simple “care language” and state the do's and don'ts for daily practice in
healthcare. The total set of guidelines (for details see the scenario and )Annex|C)
comprises a maximum of two pages depending on the healthcare sector. There
are marginal differences between health are sectors. The guidelines were
developed with full participation of nurses themselves to ensure their
commitment and to facilitate a complete and easy integration‘in normal day-to
day care routines. For each of the healthcare sectors groups of 15-20
representatives from practice were closely involved. They also piloted draft
versions in a few stages in their own facility. After these phases the guidelines
were officially supported by the covenant parties: dnions, employers and the
government. Following this formal stage of official commitment considerable
effort was made to implement the guidelines from management.

AORN Gpidance Statement: Safe|A broad panel of experts was set up to.identify risk factors for musculoskeleta
Patient Hahdling and Movement in the | disorders for registered nurses and.othier members of the perioperative team.
Perioperative Setting (2007) After a systematic assessment of task demands, direct measurement of weigtjts
and forces involved in the tasks, and direct observation of work tasks and
equipment, the panel applied-ergonomic principles to develop clinical tools for
utilization in the perioperative area.

Seven high risk tasks were identified: transferring patients on and off operating
table, repositioning patients on the operating table, lifting and holding the
patient's extremities, standing for long periods of time, holding retractors for lopng
periods of time, lifting and moving equipment and sustaining awkward positions.
For each task.an algorithm was set up to avoid biomechanical overload.
Algorithmsjaccount in particular for applied effort and number of caregivers
involved at the same time. Also indications on recommendations for object
handling and frequent pulling and pushing frequent in operating theatres are
interesting. Also measurement of lifting index and directly measured pulling arn
pushing are provided.

o

It is a guideline applicable only in operating theatres and is task-oriented. It is
especially useful for working procedure and policy writing.

A.3 Example of-an application of the methods commonly used for risk assessment
of manugl patient handling

It is possiblesto' some extent, to compare on the basis of similar scenario, described below, the practical
applicatior] and the differences among methods.

A.3.1 Scenario

A medical ward with 25 beds is considered, all being generally occupied and with 10-day average
hospitalization stay. The staff involved in manually handling patients consists of nine people: in the first shift
four workers are present simultaneously, in the second three and at night two workers. During the first
morning shift of assistance to patients, nurses are organized in two couples of workers, in the second and
third shifts, only one couple and in the afternoon the operator who works on her/his own assists partially
cooperating patients (PCs).

Patients who require assistance with transfers are on average elderly patients with multiple diseases confined
to bed and whose hospitalization is addressed to diagnostic assessment (specialized tests). Out of the 20
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patients with severely limited mobility (that are those who have to be lifted or moved during assistance
operations), i.e. non-cooperating patients (NCs) who are present on average, 12 have to be fully lifted or
moved while eight have residual movement capabilities in lower limbs and hence have to be partially lifted and
cannot or may not bear full body weight.

Most manual patient handling activities are as follows.

Transfers upwards in bed and turning for all disabled patients every shift, which may be in the first shift at

least twice. These manoeuvres are currently performed manually. In short this category
“repositioning in bed”.

is named
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A.B.2 Risk evaluation, applied to the scenario, based on the Dortmund Approach

A.]
Th
oc
ha
(TH
a)

b)

Bed—wheelchair transfer and wheelchair—toilet transfer and vice-versa (only for all PCs) in th
and afternoon. These manoeuvres are performed manually.

Only 2 or 3 patients are moved via a bed-stretcher lifting and vice versa for diagnostic tests
unit. The other transfers (stretcher—X-ray bed and vice-versa) are performed in radiology by
technicians.

b present equipment consist of a sliding board and a height-adjustable stretcher (always used d
ptcher transfer and vice versa, for totally non-cooperating patients).

li-embolism stockings above grade 2 are used.

beds are manually driven, mechanically height adjustable and have a three-section profiling st
ironments in which the patients are handled have enough space and/or little encumbrances

eelchairs available but one is not optimal frof an ergonomic point of view (brake malfunctig
ractable armrest and cumbersome backrest):

ecific education and training on specific'risk of handling patients has never been implemented.

.2.1 Introduction
e Dortmund Approach-aims at a biomechanically oriented assessment of the load on the
tupational manuat.materials handling, here applied to the specific occupational tasks of man
ndling (Jager et al”2010). The method is based on laboratory investigations into selected patien
e Dortmund ktimbar Load Study 3 — DOLLY 3), applying:

posturesrécordings of caregiver and patient;

measurements of caregiver's action forces transferred to the patient;

e morning

pnly in the
radiology

uring bed—

his ward there is no shower chair available and all patients are washed in bed. The patients capnot take a
bath or a shower.

rface. The
Only one

m out of 13 and two bathrooms out of 14 have inadequate spaces for equipment use. There afe few (six)

ning, non-

spine for
lal patient
handlings

c)

d)

subsequent 3-D dynamic biomechanical computer simulations;

quantitative description of the (bio-)mechanical load on the lumbar spine by several indicators (i.e.
compressive and shear forces as well as bending and torsional moments at the lumbosacral disc).

With regard to possible mechanical overloading the lumbar-spine structures, the discal compressive forces for
the analysed tasks are compared with recommended limits for work design. The corresponding lumbar-
overload risk of the diverse tasks is classified by a 3-zone model (GREEN, YELLOW, RED) so that:

a)

lumbar load can be evaluated rapidly;

© 1SO 2012 - All rights reserved
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b) performance deficits can be identified and;

c) measures of work design can be derived directly in order to enable a biomechanically-justified ergonomic
task performance.

DOLLY 3 elucidates that lumbar load is often very high for the caregivers and may exceed the ergonomic
limits mentioned below, in particular, in case of “conventional” task execution modes and/or for moving more
or less passive patients (partially non-cooperating patients); accordingly, the risk is classified RED. A
considerable reduction can be achieved by a biomechanically “optimized” mode of execution, when indicated
accompanied by the use of small aids; according to the individual task conditions, the risk is classified

YELLOW

In Table A.1, the compressive forces at the lumbosacral disc for several patient handlings are, list
Lumbosacfal disc-compression is, in this context, regarded as a typical indicator for the mechanical foad

the lumba

are provided for three handling modes: conventional, optimized and optimized using small aids)additionally
the right part of Table A.1, risk classification according to the 3-zone model is demonstrated; categorizat
mainly degends on task conditions, handling mode and patient's cooperation level. Conditions for lowering

risk are th

biomecharnjical overload risk can be diminished in case of more advantageous task-or-execut
characterigtics.

Criteria forfrisk classification according to the 3-zone model are derived from Table A.2 as follows:

GREEN
adults), i.e

YELLOW

dependenf on age), i.e. the work may be acceptable under improved circumstances;

RED

younger female adults), i.e. the work is assumed unacgeptable for females under the given circumstances.

The reco
Recomme

manual materials handling (Jager et. al. 2001a, ISO 11228-2). The limits were derived in analogy to NIOS
Action Limit (1981); the underlying data*base on the ultimate compressive strength of lumbar-spine sectig
enabled thie consideration of the m@stiinfluencing factors on spinal load-bearing capacity, i.e. age and gen

of the task

16

nd _in some cases it can be lowered to achieve the GREEN zone
y y

spine during manual handling activities. Lumbar-load values, represented by means\and rang

breby evident, i.e. the task conditions specified in Table A.1 represent "minimal demands” and

disc-compressive forces lower than lowest recommended ‘limit (nearly 2 kN for older fem
the work is assumed acceptable for almost all persons under the given circumstances;
disc-compressive forces in the range of the recammended limits for females (nearly 2 to 4,5

disc-compressive forces higher than highest recommended limit for females (approx. 4,5 kN

mmended limits mentioned in _these definitions are based on the so-called Dortmd
hdations (cf. Table A.2) representing/ergonomic limits for the lumbar-disc compressive forces dun

Lperforming person.

ed.
on
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Table A.1 — Lumbar load during manual patient handling and risk-level categories for biomechanical
overload — Lumbosacral compressive forces (mean and range) caused by activities performed in
three execution modes, and classification by a 3-zone risk model accompanied by task-condition

description
Patient-handling activity Lumbar load [mean (range)] Risk zone . .
Lumbosacral compressive force in kN l)l/e{lo_w, green: The"speufled tgsk condlt_lons represen’_(
- . optimized minimal demands", i.e. the biomechanical overload risk
conventionall optimized + small aids| can be lowered in case of more advantageous conditions.
Raising a patient from in all cases except yellow or green condition
lying to sitting in bed 3.4 23 n.a ellow optimized technique + part. co-op. pat
GO (1.8-54) | (20-25) - co-0B—batk i S
Elevating a patient from 5.0 27 in all cases except yellow condition
lying to sitting at the bed's ) i n.a. yellow optimized technique + part. co-op. pat.
h (3.3-6.2) | (2.0-3.6)
edge or vice versa
Moving a patient towards 6.9 5.4 28 in all cases except yellow condition
the bed's head R ) . yellow using small aids + fully co-op. pat.
(CG at bed's longside) (56-81) | (37-65) | (23-32)
Moving a patient towards 5.7 25 24 in all cases except yellow conditioh
the bed's head 2.8 B 89) | (2.0 . 3.0) | 22 . 2.8) yellow optimized technique or using small aids
(CG at bed's head) ) i ) ) ) ) or fully co-op. pat.
bed sidewards (33-58) | 20-3.4) | (1.6-2.2) |u% P nnique > part. co-op. pat.
(s[{=E)0 using small aids~)part. co-op. pat.
Lifting a leg of a lying 28
patient or vice versa (1.9 R 4.0) n.a. n.a. ellow in all case§_except green condition
(CG at bed's longside) ) i CG at'bed's foot (see below)
Lifting a leg of a lying 18
patient or vice versa (1.8 B 18) n.a. n.a. yellow GG at bed's longside (see above)
(CG at bed's foot) ) ) [EZEMin all cases except yellow conditon
Lifting both legs of a lying 3.5 . i
- . B n.a. n.a. yellow in all cases except green condition
patient or vice versa (30-4.5) el presumed for CG at bed's foot
Inclining the bed's head [l in all cases except yellow condition
) : . 4.3 4.1 T ) .
with the patient lying in n.a. yellow inclining: optimized technique + fully co-op. pat.;
) (3.8-54) | (35-52) S
the bed or vice versa lowering: no further demands
12 | 33T IR el caces sasepres sonien
or vice versa (2.6-6.5) | (3.3,-3.3) hn
na. CNZ4 | na | s i oo o
or vice versa e (2.2 - 2.6) e y P q part. p- pat.
SEEE PN - e
from bed to bed ) 4 2.3-24) | Y 9 part. co-op. pat.
Placing a patient in all cases except yellow and green condition
o , 5.1 3.7 3.1 A ;
from sitting at bed's edge yellow opt. tech. or small aids (exc. inadequate use)
) ) ] (3.8-6.5) | (2.3-4.4) | (1.6-5.3) ; .
in a chair or vice versa == small aids + fully co-op. pat. with max. 70 kg
Raising a patient-from in all cases except yellow condition
o ) . 4.9 25 BN . .
sitting to upright'standing n.a. yellow raising: optimized technique + fully co-op. pat.;
i y (3.8-6.4) [ (1.9-3.1) e ;
position or_vice Versa lowering: fully co-op. pat. with max. 70 kg
Raising/a-patient 4.1 all cases except yellow condition
from Iying,on the floor ’ n.a. n.a. yellow fully co-op. pat.
N o (3.3-4.7)
tostanding position
Key: _ Risk zone and level
CG: caregiver IR high: risk unacceptable
m.a.._not applicaple or not analyzed yellow medium: risk eventually acceptable
under improved circumstances
fully co-op. pat.: fully co-operating patient loreen [ risk acceptable
part. co-op. pat.: partially co-operating patient
without co-operation: The handling of totally non co-operating patients was not studied explicitly,
however, a high risk may be presumed in many cases.
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le A.2 — Dortmund Recommendations — Age-and-gender related limits for lumbar-disc

compressive forces during manual materials handling to avoid biomechanical low-back overload, here

A.3.2.2

A.3.2.21

Education
“biomecha
aids. Oth

applied to the evaluation of manual patient-transfer activities

Dortmund Recommendations

evaluating the (bio-)mechanical load on the lumbar spine
during manual materials handling

Limits for compressive forces on lumbar discs

Age Female Male
20 years 4.4 kN 6.0 kN
30 years 3.8 kN 5.0 kN
40 years 3.2 kN 4.1 kN
50 years 2.5 kN 3.2 kN

2 60 years 1.8 kN 2.3 kN

Risk assessment

General remark — Risk levels and comments regarding the tasks 1 to 3

ically optimized manual patient handling techniques®and a proper use of small and/or techn

training and follow-up checks are unequivocally necessary to enable an adequate application of

ise, optimized handling cannot be guaranteed; and the induced biomechanical overload risk is
presumed [being too high in most cases of manual patienthandling actions (risk level RED).

1)

TASK ONE a+b

a) “transflrs upwards in bed” is interpreted.as.*moving the patient towards the bed's head”;

NC: Theri

5k class is RED, the work is assumed unacceptable for females under the given circumstances.

The minimal demand to receivé a"YELLOW risk is, in case of the caregiver acting at the bed's long si

a fully
coop§
the cd

PC: Theri
mat which
the handlin

Interp

cooperating patient inStead of a non-cooperating. In case of a carer acting at bed's head, a pa
ration of the patientiis demanded to enable a YELLOW risk. Hence, for non-cooperating patie
nditions for a YELEOW risk are not fulfilled.

5k class is YELLOW if an optimized technique without or with small aids is applied (sliding shee

g action-is’performed from the bed's head.

to GR

reting measurements' results in an extrapolating manner, the risk class can potentially be chang

aids are applied (actually not present on the ward).

b) “turning” is interpreted as “moving a patient in the bed sideward”;

NC: The risk class is RED, the work is assumed unacceptable for females under the given circumstances.

The minimal demand to receive a YELLOW or a GREEN risk is a partial cooperation.

PC: The risk class is YELLOW if an optimized technique without small aids is applied.

18

e,
ial
ts,

are, however, actually not present on the ward and should then be allocated to the caregivers) and

ed
Yall
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The risk class can be changed to GREEN if an optimized technique with usage of small aids would be

applied (sliding sheet or mat which are, however, actually not present on the ward and should t
allocated to the caregivers).

TASK TWO

hen be

“bed—wheelchair transfer” and “wheelchair-toilet transfer” are interpreted both as “placing a patient from

sitt

ing at bed's edge in a chair or vice versa”.

NC: Totally non-cooperating patients are not intended to be transferred in this case.

PG

: The risk class is YELLOW if an optimized technique without or with small aids is applied (acsli

is available on the ward; if supportive equipment is used, it should be applied adequately, i.e.users

tra

3)

ned in its use).

Even if an adequate small aid is applied (the available sliding board) and even if-only patient
weight are transferred (up to approx. 70 kg), the risk can nevertheless not be changed to GRH
patients support the action insufficiently, in comparison to fully cooperating patients. Howev
class can potentially be changed to GREEN if technical lifting aids would{be used: e.g. stz
which are, however, actually not present on the ward and should then be.allocated to the careg

TASK THREE

“bed-stretcher lifting” is interpreted as "transferring a patient fromed to bed”;

WHh

oever this task will perform (i.e. a caregiver on the ward ora radiology technician in radiology) is

a llimbar overload risk which is therefore to be evaluated.

NG
wo

PQ
bo

Al

rk is assumed unacceptable for females under the‘given circumstances.

small aids, i.e. a rolling board which is\actually not present on the ward and should then be 3
the caregivers.

: The risk class is RED, even if an“optimized technique is applied, as an appropriate small aid (i
ard) is not available on the ward\and can therefore not be applied.

The risk class can be(changed to YELLOW if an optimized technique with usage of small aids
(i.e. a rolling board'which is, however, actually not present on the ward and should then be g
the caregivers).

The risk class/can potentially be changed to GREEN if two or more caregivers act simultaneo

(e.g. total-body lifter, actually not present on the ward).

3.22.20 Overall assessment and hints for work design

ing board
should be

5 of limited
FEN as PC
pr, the risk
nd-assists
ivers.

subject to

: Although not explicitly analysed in corresponding<laboratory studies, the risk class is evaluatedd RED, the

The minimal demand to receive a YELLOW risk is a partial cooperation of the patient and usage of

llocated to

e. a rolling

is applied
llocated to

Usly in

well-timed<co-ordination and adequate small aids would be applied, or if technical lifting aids gre used

The tasks to be performed on the ward as described in the scenario (see A.3.1, tasks 1 to 3) are evaluated
with regard to potential biomechanical overload of the spinal structures of female caregivers by applying the

Do
a)

b)

rtmund Approach:

For moving NCs, the risk class is RED for all manual handling activities assumed in the scenario.

For PCs, a YELLOW risk class can be attained if, at minimum, a biomechanically optimized handling
technique is applied. In specified tasks, an adequate small aid must be applied supplementary to enable

a YELLOW risk.
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c) A GREEN risk class may be achieved for specified tasks, but only for partially cooperating patients, if two
or more caregivers act simultaneously in well-timed co-ordination and apply adequate small aids, and/or if
technical aids are used properly.

d) Allocation of adequate small aids (e.g. sliding sheets or mats and a rolling board in addition to the sliding

board) is unequivocally necessary; for performing some extremely high-loading tasks, usage of technical
aids (e.g. total-body lifter, ceiling lifter) is recommended.

A.3.3 Risk evaluation, applied to the scenario, based on MAPO index application

A.3.3.1 Introduction

MAPO methodology is aimed at providing a parametric index representing the risk level of the unit considergd,
hence it is|not addressed to analysing the single movement but to the whole of the determinants fiegatively or
positively ¢ontributing to defining the risk level for unit operators.

Focus is gn work organizational issues (number of operators, distribution over working, shifts, handling and
education o specific risk) which thus become of major importance.

For the sake of simplicity, the patients to be fully lifted during handling are defined-as “non-cooperating” (NC)
while all the other patients needing help during handling (lifting or moving) are defined as partially cooperating
(PC). The patients who do not need any help in handling are defined as fully cooperating patients.

The data ¢ollection form is configured to acquire information for MAR® index calculation and descriptior] of
characterigtics needed to formulate an intervention/improvement apprepriate for the specific situation.

Completing the form requires an interview, generally lasting.30-40 min, with the head nurse or anyhow
someone having worked for a long time in the unit considered:

This stagel|is followed by an inspection addressed to collect further information on equipment and environment
where patients are handled: hence just a tape measure is necessary. This stage generally needs 30 min. The
inspectionfis also a check of the information gatheredin the interview.

The MAPQ index is calculated considering in an integrated manner the organizational issues, type of patienfts,
type of handling, use of equipment (if available), education of operators to specific risk and handljng
environmept.
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A.3.3.2 Risk assessment

DATA COLLECTION SHEET — RISK ASSESSMENT FOR MANUAL PATIENT HANDLING IN
WARDS WITH MAPO METHODOLOGY

HOSPITAL :__Example WARD :__ MEDICINE UNIT__  ward code :

No beds: _ 25 AVERAGE NUMBER OF HOSPITALIZATION DAYS: 10___date _ //ll/

1. INTERVIEW

NUIFSING STAFF ENGAGED IN PATIENT TRANSFERRING: please mark the total number of operators by-job)

Nurlsing staff: 6 Nurses aides: 10 other: //

of these how many operators with limitations/prescriptions to MPH: 0

No [OPERATORS ENGAGED IN MPH OVER 3 SHIFTS: please mark the number of operators present-in each shift.

morning afternoon
Shift schedule: from__ 7.00__ to_14.00__ | from__14.00_“\to/ 21.00___ |[from__ 21.00] to__ 7.00
(00]00 to 00:00)
No pf operators over the whole shift 4 3 2
(A) Total of operators present over'the whole shift = 9

No|of PART-TIME OPERATORS : please mark the exact timetables;worked and calculate them as unit fractions (in rglation to the
ovgrall duration of the specific shift).

Presence timetable in shift: (unit fraction by Ngq of present
No pf present part-time operators Unit fraction operators)
(100:00 to 00:00)
from to
from to

(B) Total of operators (as unit fractions)ypresent by shift duration =

TOTAL N° OF OPERATORS ENGAGED IN MPH IN THE 24 HOURS (Op): please sum the total
number of operators present oversthe whole shift duration (A) to the total number of part time 9 Op
opdrators (B)

Is the work carried out by two nurses? If yes, please indicate the number of couples by shift:
1% [morningx" 2 2" afternoon 1 3" night 1

TYIRE,OF PATIENTS:

By totally Non-cooperating patients (NC) we mean the patient who is to be fully lifted in transfer operations. By Partially
Cooperating patient (PC) we mean the patient who is only partially lifted.

DISABLED PATIENT (D) 20 (please indicate their number as a daily average)

Non-cooperating patients (NC) No. 12 Partially Cooperating patients (PC) No. __ 8
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DISABLED PATIENTS No. NC No. PC.
Elder with several diseases 12 8
Hemiplegic

Surgical

Severe ictus/stroke

Dementia

Other neurologic diseases

Fractured

Bariatric pafients

Other

Total 12 8
OPERATORS' EDUCATION AND TRAINING

EDUCATION AND TRAINING INFORMATION

Attended thgoretical-practical course [JYES | XNO | Only trained to equipment use [CJYES | XND
LfO):Jerz,pr;ciVé )rg?ar"nt)c/”r?onths ago? How many hmoou':‘shs S E;olt//ligeHd only) information material Cves | ONo
If so, how mjany operators attended? If so, te how many operators? 0
Attendancel|is documented, EFFECTIVENESS CHECK? JYES [INO
PATIENT|HANDLING TASKS CURRENTLY CARRIED OUT IN SINGLE SHIFTS:

MANUAL HANDLING: please describe the usually| Total lifting (TL) Partial Lifting (PL)

tasks involying total or partial patient lifting WITHOUT EQUIPMENT WITHOUT EQUIPMENT
Please ind|cate in each shift the amountof tasks | MOrning | afternoon | night morning | afternoon | night
involving manual patient handling A B c D E F

X lifting towards pillow XX X 0o X X X0 X X 0o
X rotations|in bed (for decubitus change) X X0 X X 0o
X bed/wheelchair and.vice=versa oo | 0o XX XX 0

(1 lifting from seated 1o upright position [l oo |

[ bed/stretther. and vice-versa 00 oo oo oo oo oo

X wheelchair/toilet and vice-versa 00 oo 00 XX XX 0o

[ other 0o [ N ] N [
[ other 0o [ 0o I 0o [
TOTAL: please calculate the total of each column 2 1 1 8 6 2
Sum of total (STL) or partial (SPL) lifting manual tasks A+B+C = STL 4 D+E+F=SPL 16
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AIDED HANDLING: please describe the usually|Total lifting (TL) Partial Lifting (PL)

tasks involving total or partial lift of patients aided by

available equipment AIDED AIDED

Please indicate in each shift the amount of tasks|merning |afternoon |night |morning |afternoon |night
involving patient AIDED handling G H | L M N

O lifting towards pillow 0000 ooon oooo - 0000 ooon o000

O rotations in bed (for decubitus change) Oooo Ooooo OOood
[ Pgd[wheelghait and vice versa [ 11 11 [ 0 0o

O Iifting from seated to upright position 00 00 on

X bed/stretcher and vice versa XX oa o XX 0o oo

O ywheelchair/toilet and vice versa oo oo oo oo oo oo

U lother 0d 0od 0od ad 0d oo

U lother 0d 0o 0o R ad 0od
TQTAL: please calculate the total of each column 2 2

m'?:gD handling total (ATL) or partial (APL) G+H+l = ATL 2 L+M+N=APL 2

% PF AIDED TOTAL LIFTING OPERATIONS (% ATL) |ATLst+aty }2/6=33 %

APL
% |OF AIDED PARTIAL LIFTING OPERATIONS (% APL) 2/1B=11 %
(SPL + APL)
NOTE There is a sliding BOARD and an adjustable height stretcher always used when necessary
ON SITE INSPECTION: EQUIPMENT-FOR DISABLED PATIENT LIFTING/TRANSFER
Lack of essential Lack of Lack of | ack of
DESCRIPTION OF EQUIPMENT No. : adaptability to adaptability to | mdintenance
requirements . .
patients environment

LIFTING EQUIPMENT type : YES NO |YES NO |YES NO | YES NO
LIFTING EQUIPMENT type-~ YES NO |YES NO |YES NO |YES NO
LIFTING EQUIPMENT type : YES NO |[YES NO [YES NO |YES NO
Adjustable STRETCHER  type 01 YES X NO |YES XNO |YES X NO [YE$S X NO
mechanical

Adjustable STRETCHER type : YES NO |YES NO |YES NO |YES NO
OTHER AIDS (MINOR AIDS):

Sliding sheets No. or ERGONOMIC BELTS |POWERED STANDING ASSIST | ROLLERS

LIFT No.

Sliding boards No. 1 No. No.
© 1SO 2012 — Al rights reserved 23
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WHEELCHAIRS:

TYPE OF WHEELCHAIR
FEATURES AND INADEQUACY| A B o D E F G
SCORE OF WHEELCHAIRS (‘,§) No3 | No2 No 1 No No No No |Total no. of
Poor maintenance wheelchairs
Malfunctioning brakes 1 X 6|
Not extractpble armrest T
Not extracthble footrest Total
Cumbersorne backrest 1 X wheelchai
Width excdeding 70 cm 1 cm cm (cm 80 X| cm cm cm cni) Yscore
Column s¢ore 0 2 4 6
(No. wheelchairs x sum of scores)
Mean scdre (MSWh) = Total wheelchair score/No Wheelchairs |_1,0__| MSWh

STRUCTURAL FEATURES OF ENVIRONMENT BATHROOMS (centralized or individual in rooms):

TYPE OF BATHROOMS WITH SHOWER/BATH

FEATURE$ AND INADEQUACY SCORE OF A B C D E
BATHROOMS WITH SHOWER/BATH

centr centr centr | Xcentr | centr
centr = cerfralized in ward oo P X indiv. | X indiv. | X indiv. | indiv. | indiv.
indiv. = in rpom o)

& No. 2 No. 1 [ No. 10 | No. 1 No. |[Total no.

Free spacq inadequate for use of aids 2 X bathrooms
Door openipg inwards (not outwards) X X 14|
No shower
No fixed bgth X X X
Door width|less than 85 cth 1 X X Total score
Non-removable obstacles 1 X bathrooms:
Column sg¢ore
(No. bathrpoms.x sum of scores) 8 0 10 0 18
Mean score bathrooms (M.S.B.) = total score bathrooms/total N. bathrooms : |__1,28_ | MSB
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TYPE OF TOILETS (WC)

FEATURES AND INADEQUACY SCORE OF
TOILETS

centr = centralized in ward

indiv. = in room

Bcore

A

[]centr
X indiv.

B

[Jcentr
X indiv.

Cc

D

X centr [[]centr
L]

indiv.

L]

indiv.

E
[Jcentr
[]

indiv.

No. 2

No. 11

No. 1

No.

No.

Total no.

Fri

pe space insufficient to turn wheelchair round

N

Dd

or opening inwards (not outwards)

Ing

ufficient height of WC (below 50 cm)

W

C without grab bars

Dd

or width less than 85 cm

XX | X[X]|X

Sy

ace at side of WC less than 80 cm

toilefs (WC)
|_14] |

Tota] WC score

Cd

lumn score

(Np. toilets x sum of scores)

1"

21

Mg

an score (M.S.WC.) = total WC score/No WC:

PATIENT ROOM CONFIGURATION

|_1,5_ |} MSWC

PATIENT ROOMS

ATURES AND INADEQUACY SCORE OF
ARDS

Score

No. 10

Rooms

No. 1

Rooms

No. 2

Rooms

No.

Rooms

No.

Rooms

Ng

. of beds

Total no.

Sy
leg

ace between beds or between.bed and wall
s than 90 cm

N

rogms
[_13_I

Sy

cm

ace between foot bed andywall less than 120

Pr

bsence of non-remevable obstacles

Fi

ed beds with.height less than 70 cm

un

Suitable bed/: needs to be partially lifted

Ingdequate side flaps

Sy

ace’between bed and floor less than 15 cm

Beds with 2 wheels or without wheels

Total rooms

Height of armchair seat less than 50 cm

0,5

score

Column score (No. wards x sum of scores)

Mean score rooms (M.S.R.) = total score wards/total No Rooms

ENVIRONMENT AVERAGE SCORE = M.S.B. + M\.S.WC.+ M.S.R. =

© 1SO 2012 - All rights reserved
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HEIGHT-ADJUSTABLE BEDS

DESCRIPTION OF BEDS No ac'fj'j:tt:bcle ':gfuhsigm' No of sections b:g?";‘;g' g:tL’;%got
BED A: 20 [YES NOX |XYES NO |1 2 3 4 |YES NO
BED B: YES NO |YES NOo |1 2 3 4 |YES NO
BED C: YES NO |YES NO |1 2 3 4 |YES NO
BED D: YES NO |YES NO |1 2 3 4 |YES NO

PLEASE INDICATE IF BATHROOMS (OR WHEELCHAIRS) ARE NOT USED BY DISABLED PATIENTS
(BEING CONFINED TO BED) [JYES [JNO

Name and|family name of interviewer:

MAPO INOEX
HOSPITA| :___ EXAMPLE UNIT :_MEDICINE_

NUMBER OF DISABLED PATIENTS/OPERATORS RATIO

No non-copperating patients (NC) __ 12 _mean Nooperators 9 = 1,33 NC/OP
No partially cooperating patients (PC) _8_mean No'operators _9 = 0,88 PC/OP
LIFTING DEVICE FACTOR (LF) VALUE OF LF
Absent OR Inadequate (% ATL < 90 %) +Insufficient Lifting Devices |_4 | LF
Insufficienf OR Inadequate Lifting Devices 4
Adequate AND Sufficient Lifting Devices 2
0.5
MINOR AIDS FACTOR (AF) VALUE OF AF
Minor Aids|Absent OR Insufficient | 1 | AF
Minor Aids|Sufficient AND~Adequate (% APL =90 %) 1
0,5
WHEELCHAIR'FACTOR (WF)
Mean wheétefair-seore-MS¥H) 0.5—4-33 4-34—266 2674 W
Numerically sufficient YES NO YES NO YES NO
VALUE OF WF 0,75 1 1,12 1,5 1,5 2
ENVIRONMENT FACTOR (EF)
Mean environment score (MSE) 0-5,8 5,9-11,6 11,7-17,5 | 0,75_| EF
VALUE OF EF 0,75 1,25 1,5
TRAINING FACTOR (TF) VALUE OF TF FACTOR
Adequate training 0,75
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Only information 1 | 2 | TF
No training 2
MAPO = (|_1,33 x| 411 088 |x |_1_|)>< | 1 |x]1.075Ix]_ 2 | =933
INDEX NC/OP LF PC/OP AF WEF EF TF
MAPO INDEX EXPOSURE LEVEL
0 ABSENT
0,1-1,5 NEGLIGIBLE
N
1,51-5 MEDIUM

COMMENTS TO ORGANIZATIONAL ISSUES

The high risk is the absence of equipment used for assistance at patients’ bed apnd‘bed-wheelchair and wheelchair-\VC
transfers for PC patients. Besides, there is the total lack of education and trainingof staff. The simultaneous high anjount
of tasks involving NC patients’ handling in each shift versus the small numbgr of operators is a priority action to redyce
the risk.

PROPOSALS OF SHORT-TERM RISK REDUCTION

Availability of 2 sliding sheets (for assistance in bed to NC and PC-patients) to be supplied 1 per couple of operatdrs +
availability of stand lifting device + education to correct posturés’and specific use of equipment + 5 ergonomic
wheelchairs + 5 height-adjustable beds.

PERCENTAGE OF OPERATIONS AIDED AFTER REDUCTION ACTION:

% OF AIDED PARTIAL DISPLACEMENTS = 100 % % OF AIDED TOTAL DISPLACEMENTS = 100 %
[
vl g | 2| o
ANELEEEI NI
MAPO  REASSESSMENT  AFTER C|C| Bx |8x|S« z [P
IMPLEMENTATION OF PREVENTIVE wigl m o < ClEPR o LEVEL
STRATEGIES ola 22| ¥o SRS g
18|21 2] =T | &3 |EX s
121 91| 8 [05]0,5 0,75 0,75 0,75 0,47 NEGLIGIBLE

COMMENTS FOR FURTHER MODIFICATIONS
N.B.: We still haveto improve the environment to make toilets more usable by PC patients.

Besides, we have to check in time the aided operations (that have to remain 100% because of the ratio between NQ
patients and-operators, which is quite unfavourable for operators) and the correct postures ad defined during operatprs
training,

Wershould also consider the increase in caregiver numbers, especially for the afternoon shift.

A.3.4 Risk evaluation, applied to the scenario, based on PTAI method

A.3.4.1 Introduction

The PTAI (patient transfer assessing instrument; Karhula, Rénnholm & Sjogren 2009) is a practical tool that
occupational safety and occupational health professionals can use to evaluate the risk of patient transfers in
the unit. Total 15 factors are observed and interviewed. The criteria allow classifying the risk by 3-zone model
(green, yellow and red). The first factors are filled in by the evaluator on the basis of observing the work
environment and the nurse performing the patient transfer as usual. The patient is guided and helping devices
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are used in the normal manner. The last factors are assessed according to nurse's answers in an interview
after the transfer situation.

Observed

factors:

physical work environment (temperature, draught, and lighting);
other features of work environment (space, adjustability, floor and working shoes);

availability and use of hoists and transfer aids;

transfi

load o

transfi

Intervieweéd factors:

receiv

receiv

ment3
subjed
frequg

Every fact
criteria 1-1
in order. If
the basis

that are in
for factors|
criterion is
partially in
factors. F3
is included

There are
evaluation
“Transfer ¢
been mod

work arrangements (breaks and assistance);

br distance and height;
n different body parts (back, trunk and limbs) during transfers;

pr skill and smoothness of transfer.

ed guidance on manual handling;

ed guidance on usage of hoist and transfer aids;

| strain;
tive physical load of patient transfers;

ncy of manual patient handling.

P are in order, the “partially in order*.eelumn is marked according to whether one or two criteria
no criteria are met, the section being assessed is “not in order”. A load index can be calculated
bf the results of observations and-the interview. This index expresses the relative share of obje
order and the criteria that are-partially in order in comparison to all the evaluations. The coeffici
that are partially in order is’ 0,67 if two criteria are in order. The coefficient is 0,33 if only ¢
in order. The coefficient 0733 is also used in responses for assessment objects 14 and 15 that

ctors that are not¢dn order are not taken into account in the top line of the equation, but their num
in the total number of evaluation objects.

a total of15 objects for evaluation. If a patient hoist is used in the transfer, the total number
objects-is” 13 because objects 4, “Need for and use of non-mechanical transfer aids”, and

fied from the Finnish Institute of Occupational Health's method for evaluating workload (Laitinen

al. 2000,

br has three criteria and they all must\be in order before the “in order” column can be marked.

If
are
on
Ccts
ent
ne
are

order, because there-is’only one response option in the partially in order evaluation field for thgse

per

of
5!

istance~and transfer height” are excluded from the index. The equation for calculating the index has

et.

(atola-& | aakesonlaita 2004)  Thae information nrovided-byv tha index fiaureof thae load-index—i
Stora—S—t=adakSoaia—= o o4 )—HRe—1HHoHRaHER-—PFroHEe 6—BYy—thHetHhaex—Hgure—-or—the1oac—1haex—

5 a

guideline.

The load index is calculated according to the following equation:

No. of “in order” criteria + (0,67 x no. with 2 criteria in order) + (0,33 x no.
with 1 criterion in order*)

INDEX x 100 %

No. of all factors

28
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Interpreting the index:

Over 80 %

If the index figure exceeds 80 %, the situation in terms of patient transfer ergonomics is good in
the evaluated transfers. The evaluator and/or occupational healthcare representative provides
instructions on maintaining and further improving the situation.

60-80 %

If the index figure is 60—80 %, the load of patient transfers is relatively/quite high, and measures
to correct the problems identified in the evaluation form should be taken at the workplace.

f the index figure is under 60 %, the employer must take immediate measures to improve
ergonomic working methods. The development measures should utilize the input of employees,
bccupational healthcare, the occupational safety and health organization and possibly external
Experts.

A.3.4.2 Risk assessment
Asgessment instructions:
a) | Observe a typical patient transfer performed by the employee-inwhich the patient requires assigtance;

b) | After each assessment object sub-criterion, record whether the sub-criterion in question is in grder (x) or
not (line);

c) | On the basis of the sum of the sub-criteria in the vertical columns, use a tick to mark whether the matter is
in order (3/3), partially in order (2/3 or 1/3) or notin order (0/3).
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Risk assessment based on TilThermometer analyses
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The TilThermometer (=LiftThermometer) is an instrument to assess exposure for physical overload for
carers/nurses who are carrying out basic care and assess compliance with Guidelines for Practice (see
Annex C). Originally it was developed in an Excel format and is available for all care sectors. With the excel
format, the results will be calculated automatically. Afterwards the results can be automatically aggregated
from ward level to facility level or any larger scale. The one used in the analysis below, is especially
developed for hospital care. All data left of the blue line has to be filled in, all outcome at the right side of the
blue line follows automatically, as do the graphs.

coimpulsory. Currently Guidelines for Practice have an official status and the Health and Safety
(HBE) inspects compliance with them with the use of the TilThermometer andOthe BeleldsSpiegel.
(htip://www.arbocatalogusvvt.nl)

below and
frequently
ments are
Executive

On a national level these instruments are an essential part of the national monitering progress in which every

twq

to three years the results are collected per facility and aggregated to_a hational level and rfeported to

sogial partners, that is unions and employer organizations. The instrument has been validated (Knipbe et. al.,

1999, Knibbe et. al. 2006).

The TilThermometer has been further developed into the CareTherfmometer (Knibbe et. al. 2011).

1. Repositioning in bed

Rgpositioning in Mobility of the Number of Number of Number of % of patients % of patients are load
begd (up in bed, patient patients where patients where patients where with an transferred with
sideways, rolling, this task is an electric sliding/rolling electrical height- | sliding/rolling
tugning) carried out height- material is adjustable bed material
adjustable bed used
is used
N
Good 5 < \,\
_ *
Limited 8 @ 0 0 0 % 0 % 40 %
o~
2. L ateral transfers
Lajeral Mobility of Number of Number of % of patients C4re load
Transfers patient patients where patients where where
(Lyingto Lying) this task is sliding/rolling sliding/rolling
carried out material or a lift material or a lift
is used is used
Limited 0 0
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3. Transfers from and to bed, (wheel) chair, toilet, etc.

Transfers from Mobility of Number of Number of % of patients Care load
and to bed, patient patients where patients where where a lift is

(wheel) chair, this task is a lift is used used

toilet, etc. carried out

(Lying to

sitting/sitting to
sitting

tirmited O U U /0

4. Static Ipad

4a. Duration of Number of Number of % of patients Care load
Washing/showgring | procedure patients where patients where where a lift is
sitting patient 4 this task is a lift is used used
care tasks carried out
1-4 min 0 0
0%
4b. Duration of Number of Number of % of patients Care load
Washing/carifhg procedure patients where patients where where an
in bed this task is an electric electric height-
carried out height- adjustable bed
adjustable bed is used
is used
1-4 min 8 C}) 0 0 %

4c. Duration-ef Number of Number of % of patients Care load
Washing/caripg progedure patients where patients where where an
in lying positign this task is an electric electric height-
(also stoma carried out height- adjustable bed
care, incubatds adjustable bed isused
care, etc.) is used
1-4 min 0 0 0%
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5. Use of compression (anti-embolism) stockings

Putting on/of Number of Number of % of patients Care load
compression patients where patients where where an
stockings this task is an compression electric height-
carried out stocking adjustable bed
applicator is is used
used
32 %

6. Number of used aids and equipment

64 How many lifts are in use? Active lift q
Passive lift 0
Ceiling lift q

6T How many sliding sheets, sliding rolls and roll boards are in use?

GLHOW many height-adjustable stretchers, care tables and chaits_|*H/I/ stretchers
afle in use?

H/I care/incubator tables

H/I/ chairs 0

A.3.5.1 Outcome

The outcome is provided intables and in different graphs, automatically generated. Shown Ipelow is a
summary of these graphs.

(0% el

@ Care Load @ No prevention orange category B No prevention red category

o
%

S

%
g
\

1.Repositioning in 1. Repositioning 2. Lateral 3. Transfer from 4a. Care in 4b. Care in lying 4c. in lying 6. Applying

bed (H/L bed) in bed (sliding Transfer bed to chai/toilet seated position  position in bed position on compression
sheet) tretchers etc. stokings
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A.3.5.11

Care load

As can be seen in the above graph, the scenario unit has a high physical care load, also when compared to
national Dutch statistics (reference data available, Knibbe et. al., 1999-2008). A large number of the patients
need considerable or full assistance with a range of daily activities.

A.3.5.1.2 Prevention of medium and high risks

Presented below are the basic conclusions of the assessments as shown in the graphs above.

a) AlthoygtTthere are hefght-adjustabte beds,; the exposure according the 11 T hermometer and the D
Guidelines for Practice is high. Mechanically height-adjustable beds are often not used in a proper W
whichlis why The Netherlands' standard specifies a powered, electrically operated, height-adjustable |
for all|patients who are repositioned in bed or cared for more than 1 min. Mechanical beds with lhydra
systemns are not sufficient for compliance with the guidelines.

b) Another medium to high risk is due to the lack of availability of an active or passive'lifter. All bed/ch
transfers are carried out manually, also with the complete immobile and therefore passive patients.

c) No sliding sheets are available for repositioning in bed, causing also a high ‘risk for physical overlo
Laterd| transfers are carried out with the use of rolling boards and a heighi-adjustable stretcher. In

Dutch
resea
not a

al. 2008). Furthermore nurses are often standing in bad posturés, while carrying out these kinds

transf

d) Allpa
but th
situati
showg

e) Since
have {
opera

f) 32%

accordling to Guidelines for Practice, identified as a risk for physical overload of the finger and wrist joi

The u
solutid

A.3.5.2

In addition

Guidelines a roller board is considered to be an acceptable solution. In the meantime howe
ch has been done that shows that if the patient is more than approx. 70 kg and the roller boarq
full body length version, also the use of a roller board can-eause physical overload (Meijsen
IS,

ients are washed in bed. An electrically powered high-low bed would provide an adequate soluti
bre are no such beds on this ward. Therefore this.is also considered unacceptable on this particy

bn. Solutions could be the use of powered beds)and/or a reduction of the static load by washing
ring on height-adjustable (shower) chairs or stretchers.

0 be positioned on a bed pan severalitimes a day. This in combination with the use of mechanic
ed beds will also cause an extra risk for physical overload.
pf the patients have compression stockings above grade 2. Getting these stockings on and off

e of a special applicator is needed for compression stocking removal. In this particular case th
n is necessary and.the current situation on this ward is considered inadequate.

BeleidsSpiegel

to the TilFhermometer the BeleidsSpiegel will always be used to evaluate the weak and strg

ch
ay,
ed
ilic

air

Ad.
he
ver
is
et.
of

DN,
lar
or

12 of all patients (those who have to _be'fully lifted) are not transferred out of bed, it is assumed they

Blly

is,
ts.
se

ng
nd

aspects of
the aggre

a physical load prevention policy. The BeleidsSpiegel is used on a facility level, is compulsory 3

national bgsis:

atéed., results are also used on a large scale to monitor the progress in The Netherlands ovr a

The BeleidsSpiegel gives insight for

— the need for a preventative policy for physical load,

— the quality of the existing policy, and

— the direction for improvements of the existing policy.

The Policy Mirror is a six-page checklist that is required to be filled in every year. It checks for any
unfavourable policy issue in the facility and provides recommendations according to the national standards
endorsed by unions, employers and Health and Safety Executives.

36
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The scenario only briefly describes factors in policies that are not implemented; thus the BeleidsSpiegel can
only be partially demonstrated. However, it seems that these are deficiencies in:

a) training and education: the standard is once every year and needs to be written down in the carer-nurse-
competency-passport for training and education.

b) spatial and environmental problems.
Other main aspects monitored within the Policy Mirror are:

mabiibvlaevael-af-natianic-:
OOy TCVCT OUT IgatTIItS;

—| risk assessment/evaluation done?;

—| physical overload carers/nurses;

—| physical overload other staff;

—| presence of an active policy in place for care staff;
—| presence of an active policy in place for other staff;

—| presence of explicit standards and Guidelines for Practices{in place to reduce dynamic |and static
overload for carers and other staff;

—| identification of specific people responsible for impleménting a policy for physical overload and existence
of a platform;

—| presence of official peer leaders per functional:group/on ward level;
—| conduct of regular meetings;
—| scheduling of patient assessments:to-determine the mobility of the patient and the need for soldtions;

—| presence of a policy for specificsituations, such as aggression, pregnant staff, 50+ staff, your|g staff, fall
prevention, what to do afterafall, transferring bariatric patients, mortuary transfers;

—| sufficient equipment;

—| maintenance oflequipment.

© 1SO 2012 - All rights reserved 37


https://standardsiso.com/api/?name=2db2862918a1e103e65654d478d55e3c

ISO/TR 12296:2012(E)

Annex B
(informative)

Organizational aspects of patient handling interventions

B.1 Introduction

Several pdblished reviews of patient handling intervention literature identified a wide range of strategied to
reduce theg effects from patient handling risks (Hignett et. al., 2003, Amick et. al., 2006). The strategies can|be
categorisefl in three approaches of organizational, physical and personal interventions. As\fegards fhe
physical approach, please refer to Annex C and for what concerns the person's approach to Anhex E.

Annex B provides indications on interventions belonging to organizational category and falls within the broagler
“participative” strategy of risk management described elsewhere in this Technical Report.

Several irftervention strategies can be identified within organizational interventions, more frequently| in
combinatign:

— risk agsessment;

— work grganization/practices change;

— feedback;

— group|problem solving/team building;

— review and change of policies and procedures/safe systems of work;
— discugsion of goals with clients (patient);

— change/introduce patient risk assessment system;

— introdyiction of hazard register;

— audit ¢f working practicesfrisk assessments;

— Peer |leader, bacK/eare advisor, ErgoCoach, local risk assessment facilitator or patient handling
superyisor;

— managementsystems, change management, organizational structures;

— nationalreguiation:

Interventions have been the focus of much of the research and development of patient handling methods and
risk management. It is the transfer of theoretical and laboratory based studies that should carry most influence
in the practitioner field, as they define the actions used to change the behaviours in the organization
concerned. It has been seen in the UK and USA that more easily available general professional literature may
have a stronger effect on current practice. Publications such as Nelson (ed) (2006), Smith (ed) (2005) and
Charney and Hudson (ed)(2006) indicate that the more positive results of patient handling interventions are
found with multi-factorial interventions which agrees with the scientific evidence.

Most strategies are considered to have an organizational level input as they are associated with the process
of risk assessment and the delivery of appropriate patient handling solutions. National guidance (see also A.2)
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can support the development of organizational solutions and appeared in two large studies funded and
supported by a government body (Australia — Victorian Government, 2004; Netherlands — Knibbe and
Knibbe, 2006). Other studies suggested that government guidance was being evaluated by the study, but the
National Guidance was not described in the details (Collins et. al., 2004; Michaelis et. al., 2006; Yassi et. al.,
2001; Chhokar et. al., 2005; Engst et. al., 2005).

Change strategies on a personal level comprise two approaches: firstly the very common approach of training
and education (see Annex E) and the less frequently included occupational health services. There were no
intervention studies published that only treated or managed injuries from manual patient handling as most
services offer management for all MSD.

factorial in
hnizational
be used to

The overriding factor of the evidence collected is that most patient handling interventions are mdlti
stryicture. The efficient and effective implementation of these complex processes requires, org
leadership and control. It is the aim of this annex to indicate the organizational methods that.can
improve the reduction of the risks from patient handling activities.

A second major factor to assist the implementation and effectiveness of patient handling intervenfions is the
deyelopment of a positive safety culture. Safety culture shows good correlation with the progesses for

mgnaging the effects of musculoskeletal injuries in healthcare organizations./Different methods c3
for|developing, measuring and reinforcing the measureable levels of safety gulture. The systems
annex all have a contribution to the promotion of a positive safety culture for patient han

n be used
outlined in
iling risks.

SpEcifically the creation of robust management structures, policies’ and procedures creafe positive

ordanizational behaviour. The identification of financial and high, level managerial commitmen
example and facilitates a positive behaviour in all concerned. The provision of skilled and motivated
to deliver the expertise and facilitate changes in the workplace also adds to the positive culture
reqommendation in the next section is the suitable provision of an occupational health servig
appropriately occupational health supports injured workers*through their injury to the point of succes
to work and develops the feeling of a caring organization which again supports positive patier
culture.

Specific guidance for organizational systems

.1 Management systems

Ith and safety managementsguidance indicates that a clear line of responsibility and accountal
to pe identified to create a_positive environment for change. These management structures in
reflect the local legislation“and the type of healthcare organization. The use of an ergonomig

leads by
personnel
. The final
e. If used
ssful return
t handling

ility needs
art should
s systems

approach would identify\both top down and bottom up solutions to ensure the effective implem
pafient handling risk.‘manhagement as shown by Hignett (2001). The provision of a suitable m

bntation of
nagement

structure to manage’ the patient handling risks is key. This structure should define the [roles and
redponsibilities t0.ensure the appropriate control measures are in place to reduce the risks. The following
ardas are important and should be addressed when considering the management structures fof a patient
hapdling organization:

Sephior.management commitment: The organization should identify the position of patient handling risk
mgnagement in the structure of the hierarchy. Whether this role lies within patient care, nursing provision or
under the guidance of a wider role for health and safety or risk management recognition of the risks and a line
of accountability should be seen up to board level in all healthcare organizations.

Local management commitment: Some healthcare organizations are large and single-person leadership of
management systems is not suitable. In larger healthcare organizations the commitment to managing the risks
of patient handling should be repeated at lower levels in the organization.

Specific resource to deliver patient handling guidance and solutions: The level of knowledge
surrounding methods, equipment options and possible methods for moving patients has grown significantly
over the recent past. The knowledge to deliver best practice in patient transfers and care tasks should be
supplied in any organization. A range of different roles have been created in different countries and under
different healthcare provision systems. The options for this role are discussed in section B.2.4.
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Financial and equipment resources: The risk assessment process will identify a range of needs from
equipment, training and environmental change. The management systems should support the provision of
equipment and physical adaptation and have a structure in place for maintaining both the level of equipment
and its suitability for purpose. As with the knowledge provision organization wide and local systems may be
appropriate (see section B.2.3).

B.2.2 Policies and procedures

A strong system driver in many healthcare organizations is the provision of a policy. Many documented
policies and procedures have been developed to aSS|st an organization to develop its response to the
problems 0

of
patient care.

— A clegr structure for risk assessment for patient handling activities (see Annex A). Patient handling fisk
assespment should be active at several levels in a complex healthcare organization. Each patient should
be asgessed for their own assistance level and specific requirements delivered to complete transferrjng
and cgre needs. Each ward or department should also have,a location based assessment to review the
systems in place and ensure that all treatment possibilities, can be provided without high or unacceptable
risk.

— A system for the purchase and provision of suitable equipment, e.g. adjustable height beds, liffng
equipment, sliding aids, repositioning equipment.

— A system for equipment cleaning, mainteharce and storage.
— Roles|and responsibilities for managers, staff, patients and other carers involved in patient handling tagks.

— The r¢quirements and systems-for delivering competence in the various levels of risk assessment and
patient handling practice.

— Appropriate provision of-0ccupational health service to monitor, treat and manage conditions created|by
the cgmpletion of patient handling tasks.

The provisjon of any policy within a healthcare organization will be nested within many other policies coverjng
the wide range af-governance requirements for quality assurance. It is expected that this policy document will

be supporied by a number of more specific procedural documents to give the people within the organizatjon
direct guidance to deliver best practices

Procedures: The use of prescriptive systems or procedures can assist in organizational behaviour and will
develop targets for organizational commitment. The development of integrated policies and procedures can
also allow for the suitable development of clinical practice to include safety aspects of patient movement.
These documents should to be sufficiently detailed to create a quick and accurate response for the reader and
should include the local arrangements and practice. Successful procedures have been used to support the
following.

— The most frequently seen procedural documents are to support the selection of a safe method to transfer

a patient between locations (Fray et. al. 2001, Nelson et. al. 2003). Commonly, a series of options are
offered or an algorithm is created to guide the suitable selection.
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Equipment maintenance schedules and procedures.

Equipment storage and battery charging.

Infection control procedures for equipment use.

Specific guidance for the movement of high risk patients, e.g. bariatric patients.

Specific guidance for the evacuation of patients in the case of emergency, e.g. fire.

Frocedures for audit or review of risk assessments, equipment provision, etc.

B.2.3 Financial commitment
As
as
pre
int
pa
19
req

ssures on healthcare delivery suggest there is a requirement to be able to justify the cost ben

D9, Wood, 1987, Fujishiro et. al., 2005, Michaelis et. al., 2006, Engst-et. al., 2005) while oth
ort financial evaluation from absence claims (Passfield et. al., 2003, ‘Chhokar et. al., 2005).

Iti
of
an

5 important to note that the most positive evaluation in staff absence and financial return is seen
irst system implementation and the longer term programmes’sée diminishing return year on ye
j many other reasons it is important that each implementation not be subjected to financial evalu

identified in the management systems section of this annex each organization needs to show thpt financial
bistance is available to help implement the appropriate change or purchase,equipment. The financial

it of these

rventions to ensure continued support. There is growing evidence surrounding the costs and [returns on
ient handling interventions, with some studies showing reductions in staff\absence figures (Evahoff et. al.,

rs directly

at the time
ar. For this
htion alone.

Otlher important outcomes and evaluation tools can be uséd'to justify continued investment in safér handling

str
An

htegies, i.e. patient care measures, staff comfort and‘satisfaction, improved treatment outcomes
hex F).

B.2.4 Provision of appropriate staff

WHen an organization decides on its organizational structure for managing the risks of patient han
ar¢ many different functions that could*te created to facilitate the process. Some of these successf
oulflined below utilize key individuals ‘and others have a more disperse system of expertise. All thes

wil| need to be included within thetmanagement processes reported in the previous pages.

Staff to patient ratios: The staff numbers for any given care location have traditionally been ca
palient health needs overthe patient population. It should be noted that the development of safe S
patient handling has af-effect on the staffing ratios for measured nursing demand and also interag
competence and qualification levels of the staff in a given area. It is recommended that the numbe
for|safe patient handling tasks be incorporated into the staffing ratio calculations.

Lifting (handling) teams: One specific system that has produced good results is the developme
tegms (Charney 2003, Hefti et. al., 2003, Donaldson, 2000). This process removes many of the
pafient. movement tasks from the wide body of nursing and care staff and introduces a highly
physieally competent group of specialist lifters. The processes for introducing lifting teams can be

, etc. (see

dling there
Il methods
e systems

culated on
ystems for
ts with the
(s required

nt of lifting
hazardous
bkilled and
varied but

th

| speed of

patient movement tasks and free care staff to deliver better care. The evidence from a range of studies
(Haiduven, 2003) suggests clear reductions in the injury rates and the claims rates due to the reduction of
exposure to staff. It is important in the implementation of these systems to assess and ensure improvements
in patient care during this process.

Patient handling advisor: In some organizations, particularly in the UK, the central role of supporting,
facilitating and delivering a patient handling strategy is the responsibility of a single individual recognized
within the management structure. The UK model of patient handling advisor (PHA) or back care advisor (BCA)
is supported by clearly defined roles and responsibilities and postgraduate training through UK universities
(Ruszala,Hall, Alexander, 2010). Peer support is also delivered through a national group
(NBE, www.nationalbackexchange.org.uk). The most successful implementation of this role is seen where the
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individual develops a team to support the role, utilizing peer leaders, risk assessors, supervisors or patient
handling trainers. Some direct responsibility is usually seen so that the individual has the ability to respond to
the problems which are identified via the risk assessment process.

Peer safety leaders: Sometimes in conjunction with the above an alternative system is to create a series of
location based assistants to the risk assessment and management process. The role of these individuals can
fulfil a range of functions to ensure knowledge transfer into the organization as a whole, e.g. competency
based training, mentorship, risk assessment and solutions for handling problems, brainstorming, etc. These
providers of expertise at a local level are also supported by peer group feedback and education. Excellent

examples have been developed e.g. Back Injury Resource Nurse (BIRN) (Nelson et. al., 2006), Ergo Ranger
(Matzy 2006) and Ergo-coach (Knihhn and Knibbhe ')ﬂﬂﬁ)

Occupatignal health management services: For an organization to be able to manage and evaluate the
effects of patient handling risks and to reduce the effects of potential injuries on the organization as a-wholg it
is essentigl to provide a suitable occupational health system. It is not the remit of this annex-t@)describg¢ a
suitable sgrvice to the extent that it is written elsewhere but an organization should be ableto-support sfaff
through the injury process and facilitate those individuals back to full time work.

B.2.5 Summary

The successful management of patient handling risks is essential in a healthcare-organization. The provisjon
of suitable| risk assessment, analysis and risk reduction methods in the physical actions is only a part of the
process. lffis essential that management at all levels of an organization show commitment and structures that
allow the @ppropriate human, time, financial and physical resources to\be available to reduce the potential
losses from patient handling tasks.
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Annex C
(informative)

Aids and equipment
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hresholds, can have its influence on ergonomic guidelines while using equipment in home care.

2 Definition of included aids and equipment

ce it is known that within a safe patient handling policy it is imiportant to bring dynamic load, stat
ling and pushing forces within safe limits, the most relevant products are listed in Table C.1,
brt description, intended use, benefits and limitations.

hin the above-mentioned aids and equipment, the;ergonomic characteristics of the caregiver g
defined. The ergonomic characteristics for the _patient should be defined where the patient of
equipment him or herself. The ergonomic characteristics should be defined according the intend
5hing @ mobile lift over carpeting may, along with patient weight, have a huge impact on the pust
Ces and if they are within acceptable limits,-Also, the size of the caregiver and the patient should
ce this can influence the applicable ergonomic characteristics. Patient and caregiver populations
und the world and are too detailedAo.include in this general annex.

o not included in Table C.1 arevaspects relevant for the ergonomics of service engineers and cle
bse aspects may also be seen‘as a concern of this annex and could be added to it in the future.

intenance of all mentioned aids and equipment in Table C.1 is a relevant issue regarding s
ndling practices.

use of appropriate aids and equipment for handling and moving patients with limited ‘mebility is a
damental part of a preventive policy to both reduce the risk of MSDs from the manual handling [of patients
j to increase the quality of care. The advantages derived from such practices are-Widely shpwn in the
rature and in several guidelines used around the world and are applicable for all\healthcare gectors. In
hciple the guidelines for usage and related ergonomic characteristics are the same for all |healthcare

as carpet
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For all mobile equipment the maintenance and cleaning of castors is important to reduce risk for physical
overload while moving/manoeuvring equipment. For safety reasons preventative maintenance is also
important. Regulations differ per country. In the UK lift equipment has to be inspected by a trained person
every six months and preventative maintenance carried out every 12 months. The Lifting Operations and
Lifting Equipment Regulations (LOLER) [SI 1998 No. 2307] imposes detailed duties on employers since the
5" of December 1998. In the Netherlands inspection and preventative maintenance is described in the
technical directive NTA 7506:2006 (Inspection and maintenance of hoists for the transfer of patients), an
initiative of NEN, healthcare facilities and the industry. This technical directive was changed in 2010 in a
normative document.

C.3 International Standards patient handling aids and equipment

For medical equipment there are applicable several standards (see References [1] to [22]).
In these standards there is not a strong focus on ergonomic design although future developments copld
include this more in detail. There are some initiatives in different countries (NL, Nordic Celintries) to coyer
ergonomic|aspects for several aids and equipment.
Aspects taken in consideration: sound level, pushing/pulling forces of mobile equipment, height and diamgter

of pushing/pulling handles, minimal/maximum height of height-adjustable aids—~and equipment, forces| to
operate fopt, hand and finger controls, intuitive use of aids and equipment, etc:

C.4 Selecting the correct aid/equipment

C.4.1 Geperal principles for aid selection

The process for aid selection should consider some preliminary issues as follows:
a) organjzational issues (i.e. caregivers' distributionlover 24 h);

b) type df patients needing handling;

c) frequgncy of handlings collected by type (i.e. bed—wheelchair, etc.);

d) envirgnments where equipment is Used;

e) definifon of basic ergonomic requirements.

Stimulating and maintainjng the patient's mobility is an important objective in the care sector. This not gnly
applies to [the moments‘when patients receive help for their transfers but to negative changes with patients
who do nof presently heed help. Even when a patient needs help or will be transferred with a lift, it is important

to keep on| stimulating his/her mobility (Knibbe, 2008). Even so, it is important to keep the safety/physical Igad
for the carggivers within acceptable limits.

C.4.2 Specific procedure for aid selection

Different models are used throughout the world to select the right technique, number of carers and the need
and selection of the right equipment with quality of care and safety of the carer as the basic principles.

In the US and Canada the Safe Patient Handling algorithms [Nelson, 2009] is the most common used
instrument to select the above mentioned elements. Key assessment criteria are:

— ability of the patient to provide assistance;

— ability of the patient to bear weight;
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In 25 algorithms, which function as decision trees, the right aid/equipment can be selected. Also the number of
caregivers is defined to carry out a specific patient handling task in a safe manner.

In lhe UK, US and Australia different tools are used for the selection of the six mentioned items:

REBA (Hignett 2000);
FIM (Granger 1993);
Resident Assessment Instrument (RAI);

Mobility Gallery (Knibbe 2006).

A good overview of the different tools can be found in The Guide to, The Handling of People, 5th edition (Smith

2005).

In Jtaly the MAPO instrument is widely used (Battevi et. al.~.2006), this risk assessment instrument is also a
useful tool for planning effective preventive actions, among which the choice of adequate equipmgnt and the

right number of equipment related to the mobility of the patients.

In The Netherlands Guidelines for Practice (Knibbetand Knibbe 2006) has been developed and endorsed by

the

inspection for occupational health. It is basedwon ergonomic standards and formulated in “care
stating the do's and don'ts for daily practice in-healthcare. This system is based on three mobility le

anguage’,
els. In the

“TiThermometer” (Knibbe 2006) the same, guidelines and mobility levels are used to monitor the exposure of

ph

for|Practice and the underlying standards.

sical overload of the different healthgare facilities/settings. In Table C.2 there is an example of |(Guidelines

Table C.2 — Example of the Guidelines for Practice and the underlying standards Source: Guldelines for
Practice NL, Working package tackling physical load [Knibbe J.J. 2002]

Sources of
physical loads

Stage 1
The standard

Stage 2
How can we make
this clearer?
Operational tools

Stage 3
Practical criterion

Stagq 4
The requifement

Solirce 1:

Repositioning within
the]limits.of the bed
and horizontal

Do not lift more than 23 kg
under ideal conditions
[NIOSH standard]

Do not push/pull more than

DynaDisc
Mobility Gallery

The patient/resident
can move
themselves in bed
with some help

Minor aids (a trapeze, for
example) and gn electric
height-adjustable bed must
be used

transfers

@)

15 kg per hand, or 25 kg
with two hands [Mital]

Do not pull more than 5 kg
if the force is through the
fingers [Mital].

The patient/resident
has little ability to
help during the
transfer

A roll or sliding sheet and
an electric height-
adjustable bed must be
used

The patient/resident
is totally passive

An electric height-
adjustable bed must be
used in combination with
sliding sheets

A turning bed/mattress is a
good option for changing a
lying position too
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Table C.2 (continued)

Sources of
physical loads

Stage 1
The standard

Stage 2
How can we make
this clearer?
Operational tools

Stage 3
Practical criterion

Stage 4
The requirement

Source 2:

Patient transfers to
and from bed,
chair/wheelchair or

Do not lift more than 23 kg
under ideal conditions
[NIOSH standard]

Do not push/pull more than

DynaDisc
Mobility Gallery

Patient/resident can
stand up, stand and
walk more or less
independently, but
is uncertain

Assistance from a carer is
necessary, possibly with
an aid such as a standing
and walking frame or a
turning disc

toilet

15 kg per hand, or 25 kg
with two hands.

Do not pull more than 5 kg
if the force is through the
fingers [Mital]

Patient/resident
cannot stand up or
stand
independently, has
some body balance
and can support
themselves a little
with their legs

An active lift must be used

Patient/resident has
insufficient body:.
balance and cannot
support themselves
with theirlegs

A passive lift must be uged

This can be a ceiling-
mounted system

Source 3: Do not pull more than 15 StatMan Patient/resident An aid for putting on angl
Putting on dnd kg in a favourable posture wears therapeutic taking off must be used
ung on & élastic stockings of
taking off sypport Do not pull more than 5 kg Class 2 or higher
stockings in an unfavourable posture
or if the force is through the
I fingers. And see Source 4
- [Mital]
Source 4: Not longer than 1 minute StatMan Patient/residentis | A height-adjustable
. with the trunk rotated, or showered sitting shower chair must be used
Stat|c_ Ianis e with the trunk bent and/or down
(working in difficult rotated more than 30° : . . . .
postures) [Chaffin] Patient/residentis [ An electric height-
washed/cared for in | adjustable bed must be
bed used
%ﬂ Patient/ residentis | A height-adjustable
[~ showered lying shower stretcher must He
down used
Patient's/resident's | A height-adjustable aid
wounds are dressed | (bed, shower
for more than 1 chair/stretcher) is requirpd
minute preferably with, in the case
of dressing leg wounds,|a
wound dressing stool
Patient/ residentis | A height-adjustable bath
bathed must be used
Source 5 Not more than 20-25 kg The six Cart One or more of the | The items answered with
(when getting it moving) questions six questions is 'No' must be changed, so

Manoeuvring rolling
equipment

[Mital]

answered with 'No'

that all questions can be
answered with 'Yes', or the
force must be
demonstrably less than 20
kg (200 N), or the
manoeuvre must be
mechanized.
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c4.21 Operational tools

DynaDisc: Tool for determining how a patient can be assisted in a healthy way in performing all the day to
day movements that he or she is no longer able to perform unaided.

StatMan: Tool for determining whether or not the loads occurring during working in particular positions are
acceptable from an occupational health perspective.

Six Cart questions: Six Cart Questions (Knibbe J.J. Tackling Physical Loads, Work package. 2002) have

I o

chd
cm

Wi

E SIX CART QUESTIONS ARE:

YES N
Does the object have good and smooth-running wheels? O [
Are the wheels at least 12 cm in diameter? O 0
Is the total mass of the object less than 300 kg? O 0
Can it be moved all the way over smooth, hard and level floors? | 0
Are all humps along the entire route removed? O [
Does the object have handgrips or suitable places to push at a,deod (adjustable or self- O 0

sen) height? (The correct height varies per individual, but is usually between 100 and 150
for pushing, and a little lower for pulling).

hin the Mobility Gallery, Catalogue of aids and\equipment (Knibbe, 2003) and Handbook of

(Knibbe, 2008) the Guidelines for Practice are (translated into a five-level mobility classification

Ta

ble C.3). This enables caregivers to justify the-right choices in a very simple and easy to use tool.

Transfers
tool (see

© 1SO 2012 - All rights reserved
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Table C.3 — Five level mobility classification tool (Images from The booklet about aids for caregivers,
LOCOmotion, 2006)

A

=

C

D

E

.

Mobility level

o Ambulatory, but
may use a
walking stick for

e Can support
herself to some
degree and uses

e |s able to partially
weight bear on at
least one leg.

e Cannot stand and
is not able to
weight bear. Is

¢ Might be almost
completely
bedridden, can sit

support

¢ Independent, can
clean and dress
himself

e Usually no risk of
dynamic or static
overload

e Stimulation of
functional mobility
is very important

walking frame or
similar

e Dependent on
carer in some
situations

e Usually no risk of
dynamic overload.
A risk of static
overload can occur
if not using proper
aids

¢ Stimulation of
functional mobility
is very important

Often sits in a
wheelchair and
has some trunk
stability

e Dependent on
carer in many
situations

o Arisk of dynamic
and static overload
when not using
proper aids

e Stimulation of
functional mobility
is very important

able to sit if well
supported.

e Dependent on
carer in most
situations

e A high risk of
dynamic and.static
overload when not
using pfoper aids

o Stimulation of
functional mobility
is very important

out only in spegal
chair

o Always dependent
on)carer

» | A high risk of
dynamic and static
overload when pot
using proper aigs

e Stimulation of
functional mobiljty
is not a primary
goal

Repositioninjg in
bed

Height-adjustable
profiling bed + sliding
material

Height-adjustable
profiling bed + sliding
material

Height-adjustable
profiling bed + slidipg
material

Lateral trandfers

Sliding material or
passive lift + stretcher
frame

General
transfers

Stand-aid
(occasionally)

Active lift

Passive lift

Passive lift

Hygiene care
while seated

Hizlojhygiene chair

Hi-lo hygiene chair

Hi-lo hygiene chair

Showering i.[n
on

Hi-lo shower trolley

supine posi
Bathing — Hi-lo bath Hi-lo bath Hi-lo bath Hi-lo bath
Transfers Bath lift seat Bath lift seat Bath lift stretcher Bath lift stretcher

to/from bath|

Care on the bed

or couch

Care time > T minute: Hi-lo bed or Hi-lo couch

Compression
stockings on/of

If > grade 2: Compression stocking applicator
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C.5 Number of aids and equipment

The number of aids and equipment per ward/facility is not described at many places. Of course this has a lot
to do with daily practice, which can differ, i.e. per facility, per type of ward, per working practice, hygiene
restrictions.

In this section we find some examples:

The MAPO Index (Battevi, 2006) calculates with the following numbers:

one lift per 8 non-cooperating patients (NCs);
one sliding sheet per ward;
2x transfer disc, roller or ergonomic belt;

number of wheelchairs = 50 % of the disabled patients per ward.

In {he Netherlands the following number is often used as an index for numberof aids and equipmen

Th

electric height-adjustable bed for all patients who need care on/bed’ (mobility level C-E);
active lift per 30 transfers (mobility level C);

passive lift per 25 transfers (mobility level D-E);

one lifting sling for all D and E-level patients;

one sliding sheet for all C, D and E-level patient.

e Washington Safe Patient Handling law-(Washington House Bill 1672, 2006) states that the ho

take measures, among which acquisjtion-of their choice of either one readily available lift per acut

on
lift

C.

Irrq
red

€q

o
=

the same floor, one lift for every tep’/acute care inpatient beds, or lift equipment for use by speci
feams.

6 Patient handling activity
ord the relevant’ patient handling activities, how it has to be carried out, with what kind o
hipment and with how many caregivers.

- those, patients whose mobility is changing, this procedure should be repeated. Working with pe
‘ErgoCoaches”, who are especially trained to do a professional risk assessment has shown

Spital must
B care unit
blly trained

spective of whiehmethod is used to define the aid/equipment to be used, it is important for each patient to

[ aids and

er leaders,
very good

ults’in reducing physical overload and ensuring quality of care.

C.7 Training

Training of proper use of aids and equipment is essential. See Annex E
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C.8 Interface with building

Adequate space to use aids and equipment in a proper way is essential. In practice it is often observed that
caregivers do not use equipment due to a lack of working space, or are working in bad postures due to
restricted or confined spaces. See Annex D for more details.
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Annex D
(informative)

Buildings and environment

D.1__Introduction

The environments where patients are manually handled may be a hazard if inadequate. All spa
patients are manually handled should be considered in view of equipment use and correct working f

The risk assessment should be able to be used to identify all deficiencies of the spaces where p

ha
de
en

Sld
ing
wh
pre

Th
ha
an

D.

In
wh

ndled and identify any barriers of the surface over which the patient is moved\ (with or withol
ices). Furthermore, the risk assessment can provide information for a.selection of equif
cumbrance) that is appropriate to the specific reality.

pes, ramps and steps increase the physical effort needed to walk.'ef) push or pull equipme
reasing the workload on the musculoskeletal system and consequenily, the risk of injury. The st
ch the equipment is moved should be suitable and be well maintained. Wet or contaminated su
sent particular hazards to the operator when applying forces.

s annex presents recommendations that specifically address the “free space” required for man

ndling (incompressible space which cannot be encroached on by built/fixed elements). Other p
nex give room/space dimensions and are indicated as.task-based dimensions in Table D.1.

2 Definition of included environments

general the environments for manual patient handling are locations in purpose built or adapte
ere healthcare services are provided by caregivers. This annex excludes home care environ

ces where
ostures.

atients are
t assistive
ment (i.e.

nt, thereby
rface over
rfaces can

ual patient
arts of this

 buildings
ments and

velnicles (e.g. ambulances). Typically the environment will include treatment, caring and hygiene acfjvities.

Th

s annex includes informatian from international recommendations for
adult bed space (general medical/surgical ward),
hygiene facilities,.€.g. toilet/shower,
intensive care units, including

—, \adult/paediatric/neonatal, and

4 high dpppndpnry units

operating rooms,
ambulatory procedure unit,
elderly care,

obstetric,

emergency departments,

© 1SO 2012 - All rights reserved

59


https://standardsiso.com/api/?name=2db2862918a1e103e65654d478d55e3c

ISO/TR 12296:2012(E)

— diagnostic departments,

— bariatric facilities, and

— primary care (including community care, residential, nursing homes).

D.3 Adult bed space (general medical/surgical ward)

Four archival documents were retrieved to plot the recommended dimensions for bed space width (distance

between b
from 1866
being are
was suffic
and Wales
[3,056m]a
on The Cd
centres. T
concluding
feet (2,13

The Nuffie
to suppor
collection,
intervals. 1
giving an i
side. The
five intern
room (Reil

to 2005. The Nuffield Provincial Hospitals Trust (1955)1 reported four dimensions, with the_earli
commendation from 1866 from the Poor Law Board (1866-1867) recommending that “6 feet\(1,82
ent spacing for the ordinary sick”. The second was from the General Nursing Council-of' Engla
in 1946 that advocated that “the distance between the bed centres should not be-less than 10
5 an absolute minimum?”, and the third in 1951 from Medical Research Council withja‘memorand
ntrol of Cross Infection in Hospitals recommending only a minimum of 8 feet (2,43m) between |
ne fourth dimension is derived from research carried out by The Nuffield Provincial Hospitals Tn
that “to satisfy the needs of nursing a 4-foot square space between beds.(that is, bed centres &
M) is adequate” (1955: 13).

d Provincial Hospitals Trust (1955) was the only historical document'to provide empirical resea
its recommendations. They used work-study techniques-and simple cinematographic d

he activities included bed making, pressure care, manual-handling (bed-wheelchair and bed-troll
htravenous infusion, arranging an oxygen tent over the bed, and taking an X-ray from the front 3
ecommendation for bed space width has gradually increased over the last 50 years and there n
tional publications recommending a minimum of 3;6°m bed space width for both a cubicle an
ng et. al., 2003; Villeneuve, 2004; NHS Estates,.2005; Hignett and Keen, 2005; AlA, 2006).

Table D.1 — Bed space dimensions from archival documents

ed centres) in single bedrooms and multi-bed bay cubicles (Table D.1). The documents were dated

pst
m)
nd

ft.
m
ed
ust
t7

rch
ata

to measure the space required for nursing activities using-floor-marked grid lines at 12 ipch

£Y),
nd
ow
1 a

Source Bed space Bed space Bed space ar¢a
width length m?
m m
Poor Law Bpard (1866) 1,82 — —
General Nufsing Council of England and-Wales (1946) 3,05 — —
Medical Regearch Council (1951) 2,43 — —
The Nuffield Provincial Hospitals-Trust (1955) 2,13 — —
HBN 4 — Ward Units (1961) 24 2,9 (assumed) 6,96
HBN 40, Cdmmon Activity Spaces Vol. 1 — Example 2,5 2,9 7,25
layouts; Commonseomponents (1986)
HBN 4 — Aduit‘Acute Wards (1990) 25 29 7,25
HBN 40, Vol. 2 — Treatment Areas (1995) 2,7 2,9 7,83
HBN 04, Vol. 1 — In-patient Accommodation (cubicle) 29 2,9 8,41
(1997)
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Source Bed space width Bed space length Bed space area
m m m?
HBN 04, Vol. 1 — In-patient Accommodation (room) — — 13,5
(1997)
Adler. Metric Handbook (cubicle) (1999) 29 2,5 7,25
Adler. Metric Handbook (room) (1999) 3.1 3,3 10,23
American Institute of Architects (cubicle) (2001) 2,9 3,2 9,28
American Institute of Architects (room) (2001) 29 3,75 10,88
HFN 30 — Infection Control in the Built Environment 3,6 2,9 (assumed) 1p,44
(cupicle) (2002)
WqrkCover, Australia (cubicle) (2003) 2,6 3,5 D, 1
WarkCover, Australia (room) (2003) 2,75 3,3 0,1
ACLC, NZ (cubicle) (2003) 24 285 6,84
ACLC, NZ (room) (2003) 2,9 3,5 1p,15
Relling et. al. USA (room) (2003) 3,8 4,7 17,86
Villeneuve, Canada (2004) 4,0 3,5 4,0
NHIS Estates (cubicle) (2005) 3,6 3,1 11,16
NHS Estates (room) (2005) 3,6 3,7 1B,32
Hignett & Keen (cubicle/room) (2005) 3,69 4,78 16,922
Anerican Institute of Architects (cubicle). Clear — — 9,29
flogr area exclusive of toilet rooms, closets, lockers,
wafdrobes, alcoves or vestibules (2006)
American Institute of Architects (room) (2006) — — 11,15
Amjerican Institute of Architects (including family- 3,66 3,96 14,86
spgce) (2006)
American Institute of Architects (family-centred 2B,22
room) (2006)
Hignett et. al. (2008) 3,182 3,412 10,842
HBN 04-01 Adult in-patient facilities (room) (2008) 3,6 3,7 1B,32
@ | Task-based dimension.
AlA recommends a minimum of 0,914 m between beds and at the foot of the bed.
In multi-bed rooms, a clearance of at least 1,22 m at the foot of each bed should be provided to allow passage
of equipment and beds.

There are fewer data available for bed space length. The most recent publication from NHS Estates (2005)
recommends allowing 4,185 m for the bed space length (including 0,15 m for bed head services) to
accommodation resuscitation activities. This includes 1 m at head end for staff, 2,235 m bed length and 0,8 m
at foot end for equipment to pass.
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D.4 Hygiene facilities

D.4.1 Toilet/Shower

Guidance for hygiene facilities

are shown in Table D.2.

NHS Estates recommends that a shower/toilet room (en-suite or shared) needs to be either 4,5 m? (NHS
Estates, 20052 or 7,2 m? (NHS Estates, 1995). The latter is shown in diagrams using a wheelchair turning
space (2,25m") for a skilled independent wheelchair user based on NHS Estates guidance (1995). For an

assisted wheelchair user the recommended dimension rises to 3,61 m°, resulting in a minimum room sp
dimension|of 8,56 m? (single side transfer access). The spatial recommendation to include a turning-circl

stated at 4 m* (NHS Estates, 1995a), if the turning requirements the turning requirements for a mobile h

are also intluded this increases the minimum area to over 9 m?.

Hignett ang Evans (2006) looked at two layouts to include a wheelchair as part of the equipment rather tha
walking frgme. However if the rooms were designed for independent wheelchair users then additional space
would be heeded as a turning circle (2,25 m2). Both room layouts used the shower{(Wwet) area of the fl
space for the wheelchair turning circle. This may not be acceptable practice with respect to infection con
and management (NHS Estates, 2002) and may introduce a slip hazard from wet-wheels. A recommendafjon
from Australia (Victorian WorkCover Authority, 2004) shows a layout for an everhead gantry system wit
planned wheelchair position facing the toilet (no turning circle). The patient would then be transferred in

hoist from [the wheelchair to either the toilet or shower. These room areas.were recommended to be betwd

4,62 m*-5[17 m.

Table D.2 — Adult hygiene space recommendations

ice
is

ist

N a

bor
rol

h a
the
en

Source Task Width Length Area
m m m?
NHS Estatess (1995) Toilet/shower in en-suite or Shared . . 4,5
facilities.
NHS Estates (2005) Toilet/shower in en<suite or shared . . 7,2
facilities. Wheelchair use
Toilet/shower. in en-suite or shared . - 8,56
facilities”Wheelchair use assisted
Hignett and|Evans (2006) Toilet/shower 6,5-6,8
Needs + 2,25 m? additional for — -
independent wheelchair user
Victorian WorkCover Authority o . . 4,62-5,1f
(2004)
Villeneuve ([004) Toilet 2,09 2,15 4,49
Hignett et. gl. (2008) Toilet/shower 2,522 2,012 5,042

@ Task-baSeddimermsiorm:

D.5 Intensive care units

D.5.1 Adults

The first intensive care units (ICUs) were built in the early to mid 1950s, with open wards and no partitions
except curtains/screens. The second and third generation ICUs (1970s and 1980s) had individual rooms,
moving from walled cubicles to folding/sliding doors with increased level of control. It is predicted that future
ICUs will have individual rooms with increased privacy (Fontaine et. al., 2001). The challenge is to design a
unit that facilitates the provision of care but also provides a low stress environment for the patient and their
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family/significant others (Jastremski and Harvey, 1998; Novaes et. al., 1997). In the USA there have been
recommendations to decrease patient transfers through the use of adaptable acuity design (Hamilton, 1999;
Hendrich et. al., 2004; Garvey and Allison, 2004; Runy, 2004). This allows the patient to be accommodated in
the same single room throughout their stay with the room adjusted for the requirements of care and treatment.
The dimensions and configuration of the room include a patient area, family area (including recliner bed etc.),
caregiver area and hygiene area (Jastremski and Harvey, 1998; Hamilton, 1999). The critical case bed space
needs to have working space for staff, the appropriate clinical equipment and furniture, and movement space

for both routine and emergency care (Hamilton, 1999).

There is a difference in the professional space recommendations in the USA and the UK. In the USA the

recommended space envelope has increased from 1394 m? (room_AlA_1996) in 1996 to 16,72 m?
(ropm/cubicle, AlA, 2001) in 2001 and 36 m? for the universal (acuity adaptable) room (Hendriché@t, al., 2004).
In the UK the recommended space has increased from 20,25 m? (cubicle, NHS Estates, 1992) [in 1992 to
26|m? (room/cubicle, NHS Estates, 2003) in 2003. Guidance for adult intensive care unit facilities is shown in
Taple D.3.
Table D.3 — Intensive care unit bed space recommendation
Source Width Length Are2a
m m m

HBN 27: cubicle (1992) — — 20,25
Marans: room (1993) — — 12
Wedel et. al.: room (1995) — — 25
Wedel et. al.: cubicle (1995) — — 20
AlA:room (1996) — — 13,94
Koay: room (1998) — — 15,75
Intgnsive Care Society: room (1997) — — 25,5
Intgnsive Care Society: cubicle (1997) — — 20
HefmanMiller for Healthcare: room (1999) — — 23,23
Hafnilton: room (2001) — — 33
AlA: room/cubicle (2001) — — 16,72
Stig¢hler:room (2001) — — 39,48
Gallant & Lanning: room (2001) — — 25,08
Held:cubicle (2003) — — 18
HBN 57: room/cubicle’(2003) — — 26
Sponsler: roomy(2003) — — 37,16
Hepdrich+room without family space (2004) — — 22,5
Hepdrich: room (2004) — — 36
Takrouri: cubicle (2004) — — 30
Takrouri: room with storage (2004) — — 40
AlA Critical Care unit room/cubicle excludes storage, toilet etc. — — 18,58
Clearance of 1,52 m (foot and transfer side); 1,22 m (non-transfer
side); 2,44 m between beds (2006)
Hignett and Lu: room/cubicle (2008) 4,862 4,712 22,832
@  Task-based dimension.
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D.5.2 High-dependency units

Guidance for high-dependency unit facilities is shown in Table D.4.

AlA recommends clearance of 1,22 m at sides and foot of bed, clear from fixed obstruction.

Table D.4 — High-dependency care room recommendations

Source Task Width Length Area
m m m?
AIA (2006) | |Patient room (cubicle in multiple occupancy room) — — 11,5
Patient room (single occupancy) — — 13,94
D.5.3 Neonatal units

Guidance for neonatal unit facilities is shown in Table D.5.

Table D.5 — Neonatal intensive care cot space recommendations

Rgcommendations

Multiple occupancy (ward)

Area of .cot space

Single room

m m?
Hignett, Lu pnd Fray (2009) 13,52 13,52
US 7th Congensus Committee (2007) 11,2 14
DH Estates|and Facilities (2007) 12 —
AlA clearange 1,22m each side (2006) {2be —
BAPM (200¢) 12de —
Mathur (20Q4) — 18,58
AlA (2001) 11,2
4th US Congensus Committee (1999) 11,2 14
DH Estates|and Facilities (1996) 4,625 12

@  Task-baped dimensions.

b Add hanfd washing stations,columns, and aisles.

€ Add aisl¢ adjacent.fo_each space with a minimum width of 1,2 m.

d  Add cenjral walkway for equipment (e.g. X-ray, ultrasound) to pass without intruding on space allocated to another family.

€ Add storage space.
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D.6 Operating rooms

Guidance for operating room facilities is shown in Table D.6. Nuffield reported developments from 1937 —
1952.

Table D.6 — Operating room dimensions

Date Hospital/activity Width Length Area (m®)/shape
m m

Nuffield (1955) 1937 Lille — — 23,6/circular
1947 St Lo 5,38 6,55 35,24/avoid
1946 Lausanne 4,95 7,87 38,96/shaped rectangle
1952 US 6,3 4,75 29,93/rectar|gle
1955 Nuffield 6,1 6,1 87,21/squdre

AlA (2006) Operating and procedure — — 37,16
rooms
Phase 2 recovery (seated, — — 4,65
lounge chair) 1,22 m clearance sides and foot
Cardiac catheterization lab — - - 37,16

James and Tatton-Brown (1986) | UK St Thomas' 2,4 30 7

D.f Ambulatory procedure unit

Gdidance for ambulatory procedure unit facilities is shown in Table D.7. This includes outpatignt clinics,
engloscopy, general surgery, neurosurgery, ophthalmolagy, podiatry, pain management.

Table D.7 — Patient handling tasks for ambulatory procedure units
[NB Kliment et, aly use AlA26 for recommendations]

Source Example Width Length Ar%a
m m m
Klithent (2000) Preoperative examination room =3 (10 ft) = 3,7 (12 ft) —
Postoperative-recovery room =3 (10 ft) = 3,7 (12 ft) —
Caesarean/delivery room =6 (20 ft) =6 (20 ft) —
Defivery room = 5,5 (18 ft) =~ 5,5 (18 ft) —
Traditional labour room (excluding toilet) =3 (10 ft) =~ 4,6 (15 ft) —
LDR/P (labour delivery recovery postpartum =~ 5,5 (18 ft) =6 (20 ft) —
rooms (includes toilet & storage)
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D.8 Elderly care facility

Guidance for activities in accommodation for elderly persons is shown in Table D.8, presenting task-based
activities rather than room dimensions.

Table D.8 — Patient handling tasks for elderly persons

Source Task Width Length Areéa
m m m
ARJO (20064) | Bed to chair (manual) 3,3 3 9,9
Bed to walking frame (manual) 3.1 3 9,3
Bed to stand aid 3,2 3 9,6
Bed to chair with sit-stand device 3,5 3 10,5
Bed to chair with hoist 3,5 3 10,5
Bed to chair with ceiling hoist 3,2 3 9,6
Bed to bath trolley 3,3 3 9,9
Bed to shower trolley 3,5 3 10,5
Toilet to wheelchair (bilateral access) 2,2 2,2 4,84
Toilet to wheelchair with stand aid 2 2 4
Toilet with hoist 2 2,2 4.4
Toilet with ceiling hoist 2 1,5 3
Villeneuve Transfer in single room 3,8 3,2 12,16
(2006) Transfer to toilet 2,09 2,15 4,49
Transfer to bathroom 3,55 3,35 11,89
Transfer to shower trolley 2,75 3,15 8,66
D.9 Other
D.9.1 Bariatric facilities
Guidance for activities in asCommaodation for bariatric persons is shown in Table D.9.
NOTE Bariatric facilities are related to or specialized in the care of obese persons.
Table D.9 — Bariatric dimensions
Source Activity Width Length— | Area—
(m) (m) (m?)
ARJO (2006) Bed 4,04 4,87 19,68
Toilet/shower 3 2,7 8,1
Hignett et. al. (2008) Bed to trolley 3,93 4,23 16,61
Villeneuve (2004) Transfer in single room 3,5 4,4 15,4
Transfer to toilet 2,15 2,39 5,14
Transfer to bathroom 3,65 3,85 14,05
Transfer to shower trolley 3,45 3,05 10,52
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NOTE Useful information can be found in “Space requirements for obese patients/bariatric patients” (can be

downloaded from www.fa.rm.dk.

D.9.2 Obstetric

Guidance for activities in accommodation for obstetric patients is shown in Table D.10.

Table D.10 — Obstetric dimensions

Source Activity Width Length Areza
m) (m) (m%)
AlA (2006) Examination/treatment room (single) — — 11,15
Examination/treatment room (cubicle) — — 7,43
Labour room — ! 11,15
LDR/LDRP rooms, excluding alcove, 3,96 min. 3,96:min. 27,87
closet, toilet, vestibule
D.9.3 Emergency Dept.
Guidance for activities in emergency departments is shown in Table D.11.
Table D.11 — Emergencyroom dimensions
Source Activity Width Length Area
(m?)
AlA (2006) Examination/treatment room (single) — — 11,15
Examination/treatment room (cubicle) — — 7,43
Trauma/Cardiac for emergeney-procedure (including surgery) — — 23,23

Clear floor space

D.9.4 Diagnostic Departments

Gdidance for activities)in diagnostic departments is shown in Table D.12.
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Table D.12 — Diagnostic accommodation

Source Activity Width Length Areéa
m m m

Kliment (2000) Assessment Patient room =~ 4,3 (12 ft) = 5 (14 ft) —
(observing/nursing)
Radiography room (X-ray) =6 (17 ft) = 5,4 (15 ft) —
Radiography/fluoroscopy =7,1 (20 ft) =57 (16 ft) —
Special procedure room 28 ft = 7,9 (22 ft)
Chest X-ray room (no in-room processing) =~ 4,3 (12 ft) = 3,9 (11 ft)
In-room processing =57 (16 ft) = 5 (14 ft) N\
Mammography = 3,9 (11 ft) = 5 (14 ft) —
Ct scanning room =57 (16 ft) =~ 6,8 (19 ft) —
MRI scanning room (§ize vgries V\{ith = 7,1 (20 ft) = 9,2 (26 ft) _
strength of magnet, dimensions given for
mid-strength magnet)
Nuclear medicine room =~ 6,4 (18 ft) =-5,7)(16 ft) —
ECG =~ 3,6 (10 ft) =3,6 (10 ft) —
EECG =~ 3,6 (10 ft) = 5,4 (15 ft) —
Nuclear Scan = 5,7 (16_t) = 7,1 (20 ft) —
Exercise stress test lab = 4.3 (12 ft) = 54 (15 ft) —
Holter monitoring room %29 (8 ft) =~ 3,6 (10 ft) —
Pacemaker verification room =29 (8 ft) =~ 3,6 (10 ft) —
Peripheral vascular lab =43 (12 ft = 54 (15 ft) —
EEG =~4,3 (12 ft) ~ 5,4 (15ft) —
Sleep lab =43 (12 ft) = 5,4 (15 ft) —

D.10 Primary care

Guidance for activities in primary,eare departments is shown in Table D.13.

Table D.13 — Primary care accommodation
Source Room Width Length Ar%a
m

Noble (1999) Consulting/exam room, bilateral access — — 17
Consulting/exam room, unilateral access = = 2=15
Treatment room, bilateral access — — 17
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D.11 Circulation space, clearance (corridors, access/egress, turnings)

Guidance for circulation spaces and clearance is shown in Table D.14.

Table D.14 — Circulation spaces, clearance (corridors, access/egress, turnings)

Source Room Width Length Area
m m m?
Adler (1999) | Access at foot end of examination couch for wheelchair 0,8 — —
movement
Access at one side of couch for wheelchair patient changing 1,4 — —
AlA (2006) Clearance at foot of bed in multi-bed room 1,22 — —
Patient room door width 1,12 2,18)(high) —
HBN (2008) [ Minimum clear corridor width for circulation of beds/trolleys if 2,15 — —
passing spaces are provided
Minimum clear corridor width for 2 beds to pass on regular 2,96 — —
basis
Minimum clear corridor width for use of a sling hoist with 1,35 — —
legs closed
D.12 Flooring surfaces, elevators, stairs
Guidance for surfaces, elevators, stairs is shown iniTable D.15 (includes situation when there is no obstacle
for[instance to enter the elevator).
Table D.15 — Flooring surfaces, elevators, stairs
Source Type Recommendations
AlA (2006) Floor/wall/ceiling, |\Floor materials should be appropriate for the location, for example, easily cleanable;
surfaces wear-resistant; non-slip; joint free.
Wall finishes should be appropriate for the location, for example, washahle; smooth;
water-resistant; free from fissures, open joints, crevices; rodent harbourifg spaces.
Ceilings should be appropriate for the location, for example, cleanable wjth routine
housekeeping equipment.
HTM61 (2008) Floor —
HBN (2008) Elevators Minimum elevator size of 1800 mm x 2 700 mm for movement of patient$ on beds.
Clear opening door width of 1 370 mm.
HBN_(2008) Stairs Risers: maximum recommended number between landings is 12—-14

Recommended riser height for healthcare buildings is 150-170 mm.
Minimum recommended length of step is 280-300 mm.

Handrails should be provided on both sides.
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D.13 Doors, grab handles, handrails

Guidance for doors, grab handles and handrails is shown in Table D.16.

Table D.16 — Doors, grab handles, handrails

Source Type Recommendations
AlA (2006) Grab bars See 8.2.2.9
HBN (2008) Doors Effective clear opening width

For hoist access =1 150 mm

For bed turning 90° into room with four attendants = 1 550 mm, or 1 740 mm in
heavily trafficked areas

Handrails Recommended cross-sectional diameter of 40-45 mm, with a clearance’ of
60-75 mm (to wall or adjacent surface).

Height of 900—1 000 mm above the surface of a ramp

NOTE Provide an open door for moving the bed through the door.

D.14 Existing standards relating to building design

Existing stindards relating to building design are shown in Table D.17.

Table D.17 — Existing standards relating to building design

Code Title Information
ISO 7176-5 Wheelchairs — Part 5: Determiniation of | Turning diameter
dimensions, mass and manoguvring Required width of angled corridor
space

Required doorway entry depth
Required corridor width for side opening

BS 8300:2008 Design of buildings and their —
approaches to meet the needs of
disabled pgople — Code of practice

BS 9999:2008 Code of practice for fire safety in the Examples of evacuation strategies
design; management and use of
buildings

ISO 10535:R006 Hoists for the transfer of disabled Ergonomic factors — grips, handles and
persons — Requirements and test pedals
methods Requirements of moving forces for mobile

—

hoist with the max load on the hoist on flog
surface (for testing)

a) starting 160 N

b) driving (pushing/pulling) 85 N

Ergonomic factors

BS 5724-2-38:1997 Medical electrical equipment See Annex C

IEC 60601-2-38:1996 Medical electrical equipment — Part 2:
Particular requirements for the safety of
electrically operated hospital beds
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Annex E
(informative)

Staff education and training

Information, education and training are intended to promote behavioural and attitudinal changes amongst staff
in order to achieve safer working practices, less physical exertion when handling patients and to improve the
quality of care. Although it is recognized that training and education is required and indispensable, alone it will
neyer replace properly designed workplaces. Reduction of the physical exertion/extortion solely”py training
cafegivers to use proper body mechanics has not been shown by research (Nelson & Baptiste~2004; Amick et.
al.[2006; Bos et. al. 2006, Martimo et. al. 2008).

E. Patient handling training should be part of the risk management system of the
organization

A systematic review of patient handling has found that interventions based solely on technique trgining have
hagl poor effect on working practices and injury rates (Hignett et. al..2003). Health and safety management
redearch shows the need for identifying responsibility and accountability in order to create |a positive
enyironment for change. The use of policies and procedures helgs the organization to direct its respurces and
staff behaviour to render optimal results (see Annex B). In the“safer handling policy the organizatign commits
itsglf to actions to reduce risks to staff, e.g. the responsibilities of line managers and staff. The training
prggramme/plan requires management commitment and stfong support; therefore, it should be part of the
safety management system of the organization. As such; a periodical assessment of education ahd training
effectiveness is recommended. The training programme should include all persons who carry put patient
handling in the organization and include the training“of link persons (e.g. clinical educators) who prgvide a link
between the clinical setting and any affiliated university or college. Research shows that implementation of a
full policy is cost-effective but takes from twio to four years (Knibbe et. al. 1999); thus a long tgrm plan is
negded.

E.2 Planning and organizing of training programme
Tol|plan and organize a successful training programme the following should be considered.

—| Appropriate training? this should incorporate management and include all levels of staff who perform
patient handling_activities. First, management should receive training in how to comply with the
programme; to/facilitate change and set standards. It is also important that a method of quditing be
included, to-ascertain whether the standards have been met.

—| Thegprovision of appropriate equipment (see Annex C): equipment should be available before terljning.

—|_Co-workers to implement good practice: the establishment of a role to support trainees to implement good
practice has proved to be beneficial in several organizations, e.g. key worker/ergo-coach/peer leader. It is
recommended that each unit have one to three key workers.

— Definition of the competencies of trainer, key worker and healthcare worker, e.g. in publications such as
the following.

— In the UK, the Royal College of Nursing-published Safer staff, better care, RCN manual handling
training guidance and competencies (2003).

— In Wales, All Wales NHS Manual Handling Training and Passport Information Scheme (2008).
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— In Finland, Ergonomic Patient Handling card-training, introducing the competencies and train
guidance (2009).

— In Ireland, the development of the standards is at an advanced stage of completion. The work
group set up by the Health and Safety Authority (HSA) is to develop 1) standards for Man

ing

ing
ual

Handling Instructors and for People Handling Instructors and 2) standards for Manual Handling

Operative Training and for People Handling Operative Training.

— In the Netherlands an ErgoCoach passport is in use (Knibbe et. al., 2008). This is a passport
healthcare workers in general that sets the standards and makes it possible to check

for
for

cpmpetencies, find deficiencies and promote regular training. The tasks and responsibilities
efgocoaches are written down in a manual and monitored on a yearly basis (Knibbe et. al., 2006 ‘€
Skill training and the descriptions of techniques are specified in detail, step by step and agreed ug
nd published by the organization for nursing homes, care homes and home care and adapted o
ggular basis (GoedGebruik series, Knibbe et. al., 2006-2009).

= Q

|
<5

anual Handling Competencies for Nurses. WorkCover NSW. 1998.

— Patient handling requires knowledge, skills and attitudinal change hence_thé-training program sho
include theoretical and hands-on practice.

— The time allocated to skills training should take into consideration thé.learning needs of staff. New 3
untrained staff should receive more comprehensive education. Sufficient time should be allocated for s
to take part in training.

— The cpntent of training should be tailored to the needs of staff and patients and based on risk assessm
and the required competencies. Thus there should be training needs analysis integrated into all aspe
of patient care.

— All new staff requires comprehensive training. Jhereafter, training is an on-going process, and review
refresher training is required at least every three years for staff remaining in the same workplace un

Australia, national standards and guidelines for manual handling have been published, 4.g.

of
V).
on
h a

uld

nd
faff

ent
cts

or
Her

the sgme working conditions. In some countries the training requirement is every year. Greater frequemncy

of traihing will be required if staff change workplace or if the working environment, protocols, policies
equipfnent in the workplace change er when effectiveness of training highlights.

— Key Workers need retrainingand support, more so than other workers. Appropriate records &2
superyision of training should-bé'maintained.

E.3 Core competencies of healthcare workers

or

nd

Few counfries haveg official national guidance or standards. Instead, many countries have national guidampce

given by eixperts ‘@r'a professional body, e.g. physician, nursing. This document proposes the following ¢
competengiesAor the trainee

bre

— Knowledge of Tegal responsibilities, Tocal policy and procedures.

— Understanding potential risk factors in patient handling activities. Compliance with procedures

for

identifying and assessing manual handling risks in the work unit. Willingness to improve safe work

performance in the unit.

— Acquired basic knowledge of ergonomics, anatomy and biomechanics of the musculoskeletal system,
causes of injury and musculoskeletal disorders. Understanding ergonomics as a means to create a safe

work environment and safe patient handling.

— Ability to carry out risk assessment of patient's condition: dependency level, size, weight, weight-bearing

ability, cognitive status and willingness to cooperate.
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