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Foreword
The text of ISO/TR 12296:2012 has been prepared by Technical Committee ISO/TC 159 “Ergonomics” of the
International Organization for Standardization (ISO) and has been taken over as CEN ISO/TR 12296:2013 by
Technical Committee CEN/TC 122 “Ergonomics” the secretariat of which is held by DIN.
Attention is drawn to the possibility that some of the elements of this document may be the subject of patent
rights. CEN [and/or CENELEC] shall not be held responsible for identifying any or all such patent rights.
Endorsement notice
The text of ISO/TR 12296:2012 has been approved by CEN as CEN ISO/TR 12296:2013 without any
modification.
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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
back. Manual patient handling ought to be avoided where possible 1) or be performed in a low-risk manner.
Factors such as the number, capacity, experience and qualification of caregivers can interact 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 on reducing risk from manual patient handling.
A good analysis of work organization, including handling tasks and the above-mentioned risk determinants, is
extremely important in reducing risks to caregivers.
The recommendations presented in this Technical Report allow identification of hazards, an estimation of the
risk associated with manual patient handling and the application of solutions. They are based primarily on data
integration from epidemiological and biomechanical approaches to manual (patient) handling and on the
consensus of international experts in patient handling.
The assessment and control of risks associated with other aspects of manual handling can be found in
ISO 11228-1, ISO 11228-2, ISO 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.

v
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Ergonomics — Manual handling of people in the healthcare
sector

1

Scope

This Technical Report provides guidance for assessing the problems and risks associated with manual patient
handling in the healthcare sector, and for identifying and applying ergonomic strategies and solutions to those
problems and risks.
Its main goals are
 to improve caregivers' working conditions by decreasing biomechanical overload risk, thus limiting workrelated illness and injury, as well as the consequent costs and absenteeism, and
 to account for patients' care quality, safety, dignity and privacy as regards their needs, including specific
personal care and hygiene.
It is intended for all users (or caregivers and workers) involved in healthcare manual handling and, in
particular, healthcare managers and workers, occupational safety and health caregivers, producers of
assistive devices and equipment, education and training supervisors, and designers of healthcare facilities.
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 recommendations can
also be applied to wider areas (e.g. home care, emergency care, voluntary caregivers, cadaver handling).
The recommendations for patient handling take into consideration work organization, type and number of
patients to be handled, aids, spaces where patients are handled, as well as caregivers' education and
awkward postures, but do not apply to object (movement, transfer, pushing and pulling) or animal handling.
Task joint analysis in a daily shift involving patient handling, pulling and pushing or object handling and
transport is not considered.

2

Terms, definitions and abbreviated terms

For the purposes of this document, the following terms, definitions and abbreviated terms apply.
2.1
aids and equipment
assistive devices eliminating or reducing the caregiver's physical effort during handling of a non- or partially
cooperating patient
2.2
caregiver
individual required by his or her job specification to perform manual patient handling activities
2.3
environment
all physical conditions of the area where patients have to be handled, including space, climate and surfaces

1
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2.4
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
2.5
patient
individual who requires assistance to move
Note 1 to entry:

Types of patients include



totally non-cooperating patients (to be fully handled by a caregiver),



partially cooperating patients (to be partially handled by a caregiver).



fully cooperating patients.

Note 2 to entry:
the caregiver.

Missing willingness of the patient for cooperation may induce an increase in musculoskeletal load for

Note 3 to entry:

Other types of patient classifications are mentioned in C.4.

Abbreviated terms

3
3.1

NC

totally non-cooperating patient

PC

partially cooperating patient

MSD

musculoskeletal disorders

MPH

manual patient handling

LBP

low-back or lower-back pain

PU

pressure ulcer

Recommendations
General aspects

A systematic review of patient handling literature shows that a strategy for risk assessment, application of
engineering controls and management must be comprehensive (multifactor interventions) to be successful.
Consequently, a strategy for risk prevention based on analytical assessment of the risk itself, all of its potential
determinants (organizational, structural and educational), and on some key aspects of risk management is
outlined below (see Figure 1).
The strategy includes the use of managerial processes and systems for reducing causes and effects of
musculoskeletal and other organizational losses from healthcare institutions.
The participatory approach is emphasized in all aspects especially in changing work practices, defining
training needs, purchasing technology/equipment and designing work environments.

2

This preview is downloaded from www.sis.se. Buy the entire standard via https://www.sis.se/std-99326

SIS-CEN ISO/TR 12296:2013 (E)

Risk assessment

Risk management
Based on:
 Organizational aspects;
 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 the general strategy: risk assessment (Annex A);
organizational aspects (Annex B); aids and equipment (Annex C); buildings and environment (Annex D); staff
education 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

Risk assessment is one of the pillars of preventive strategies. Risk assessment consists of the following steps:
hazard/problem identification, risk estimation/evaluation.
It is emphasized that for the purposes of this Technical Report, hazard identification and risk assessment are
related not just at health risk identification but also in problem identification and problem solving.
A risk assessment is recommended when new equipment is introduced, organizational issues are modified
(number of caregivers, number of non-cooperating patients), spaces are reorganized from an environmental
viewpoint (rooms, services) and whenever other changes could affect risk characteristics, even if the previous
condition was found to be acceptable.
For the purposes of this Technical Report, the risk assessment model shown in Figure 2 is used.

3
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Hazard identification
3.2.1

Step 1

No obvious hazard

Hazard present

Risk estimation & evaluation
3.2.2

Step 2

Acceptable risk (green)

Monitor & review
Risk present
(yellow, red)

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

Negative

Check of effectiveness
(Annex F)

Positive

Figure 2 — Risk assessment model
3.2.1

Hazard identification

A hazard is present when patients 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 considered.
For example: in operating theatres it would constitute the number of operations needing patient handling; in
outpatient operations, the number of access requests for patients; in hospital wards, the number of patients.
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.
3.2.1.1

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
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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.
3.2.1.2

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.
3.2.1.3

Posture and force exertion

During patient-handling activities, the spinal column of caregivers, especially the lumbar section, is subject to
high mechanical loading (i.e. compressive and sagittal or lateral shear forces at the intervertebral discs).
Biomechanical load through patient handling is regarded as one of the most relevant factors inducing lowback 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
caregiver to perform the handling action. Patient handling often coincides with postures and asymmetric
forces with respect to the median sagittal plane that result in relatively high biomechanical load and an
increased overload risk. Awkward postures due to various elements and conditions (available spaces,
equipment used, number of caregivers handling the patient and education and training) often lead to
decreased abilities for force exertions and increased risk of injury from high loads being placed on body joints
or segments. For postures, asymmetry may be due to arm position or lateral trunk flexion or torsion. Forces
may act laterally or are bilaterally imbalanced. A reduction of high lumbar loads can be achieved by using
biomechanically efficient transfer methods.
The caregiver should exert the force with a stable and balanced posture enabling application of his/her body
weight 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 handling. 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 facilities must be
currently and properly maintained for safe usage. The equipment purchase process should be based upon
clear task requirements (type of handling) and the environment where they are used, and thus result in the
selection of equipment fit for the specific workplace and task conditions.
3.2.1.5

Environment

The environment where patients are handled may be a hazard if inadequate. All spaces where patients are
handled should be considered for equipment use and correct handling postures. Additional factors such as
thermal constraints, steps, thresholds, obstacles and slippery floors should be considered.
3.2.1.6

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.
3.2.1.7

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
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overload. Special hazards may arise in case patients oppose the motion for psychiatric or cognitive problems
or issues due 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/problems 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

Risk estimation and evaluation

An accurate analytical risk assessment, including data collection for consequent preventive measures, should
consider the presence of several factors and their interrelationships: type of patient; induced “care load”;
available caregiver staff; available and adequate equipment; building; environment and spaces and training
and skill of nursing staff. Given the above factors, the use of consolidated methods applicable to manual
handling of objects (such as those reported in ISO 11228-1 and ISO 11228-2) for patient handling is difficult.
Annex A is devoted to risk estimation and risk evaluation:
A.1 reports an “oriented” review of several methods useful for the purposes of risk estimation or evaluation as
intended in this Technical Report, as derived from literature or from relevant national or international
guidelines.
The methods described are classified primarily in relation to their simplicity/complexity. Complexity generally
entails a more involved task of risk estimation or detailed risk evaluation. Methods can also be classified in
relation to the healthcare sectors in which they could be most effectively applied.
Users of this Technical Report should start with the information in Annex A to select the appropriate method to
use for a simple or detailed risk assessment, depending upon the kind of hazards and risk factors identified in
step 1, the healthcare sectors examined and the experience of the analyst in the use of the proposed methods.
A.2 presents guidelines, taken primarily from national sources, for risk assessment for manual patient
handling and provides suggestions on any relevant issue (aids, environment, caregivers' training and
education, etc.) directed to reducing risk. As such they are not actual risk assessment tools but do provide
useful information.
A.3 reports, on the basis of the same scenario, practical applications of four methods (Dortmund Approach,
TilThermometer, MAPO and PTAI), so the intended users can choose the most appropriate one for the
situation to be assessed.
The risk assessment method used (estimation, detailed evaluation) should allow the collection of pertinent
data regarding the type and quantity of required handling, availability and requirements of handling aids and
equipment and the level of specific training received (and the consequent training needs) of caregivers.
The method used for risk assessment should allow risk classification by the three-zone model (green, yellow,
red) and address 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.

RED

UNACCEPTABLE/TO BE AVOIDED

Redesign or take actions to lower the risks.

3.3

Risk reduction

Where 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
successful. 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.
Risk reduction can be achieved by combining improvements to different risk factors and should consider,
among other things:
 The adequate number and the quality of the staff for taking care of the different kind of patients.
 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 types 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 procedures by the
organization.
A check on the effectiveness of the intervention (part of the risk reduction strategy) is highly recommended.
Annex B presents organizational aspects of patient handling interventions.
Annex C presents criteria for the choice and use of adequate aids and equipment.
Annex D presents information on buildings and environment for the aspects involved in this Technical Report.
Annex E presents information regarding the fundamentals of staff education and training.
Annex F presents information regarding the evaluation of intervention effectiveness.
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Annex A
(informative)
Risk estimation and risk evaluation

A.1 Methods of risk estimation and evaluation
This annex provides a synthetic description of risk estimation and risk evaluation methods found in scientific
literature. For each of them the main characteristics are described.
Method

OWAS
(Karhu et. al.
1977)

Quantified
factors

Main
determinant risk
factor/s

Postures of whole Posture of all
body, force and
body segments
frequency

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

Type of use

When and where
applied (also
grey literature)

It analyses
posture-related
aspects as the
only determinant.

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

Though it has not
been designed for
this specific goal,
it has been
applied in risk
assessment of
operating
theatres.

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

LBP as a function Average
of patient lifting
frequency of
frequency
manual lifting by
shift
(Stobbe et. al.
1988)

Lifting frequency

It determines the
manual lifting
frequency and
analysis speed. It
may predict
effects on
caregiver’s
health. It can be
used in hospital
departments and
at home.

It analyses only
some types of
handling (bed–
wheelchair and
vice versa,
wheelchair–
wheelchair) and
action frequency
is the only risk
determinant
considered.

Rough analysis of
areasdepartments
more at risk

BIPP

It assesses
preparation to
movement,
caregiver’s
position at
beginning of
movement,
dynamic
behaviour and at
the end of
movement
repositioning, if
necessary.

Task analysis
seems to be
exhaustive.
Seven items are
used to identify a
final score of
movement modes
through direct
observation
analysis.

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

It can be used in
an effectiveness
check system.

(Feldstein 1990)

8

Full movement
analysis: from
preparation to
implementation

It can be applied
in all healthcare
areas and also at
home.
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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

Limitations

Type of use

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

Like OWAS it
practically
assesses posture
as the only risk
determinant.
Actually the load
exceeding 10 kg
always produces
a similar score. It
is difficult to
define the
selection criteria
of postures to be
analysed. It
requires a
moderate time
commitment.

Analysis of
gesture modes. It
can be used in an
effectiveness
check system.

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

PATE
(Kjellberg et. al.
2000)

Full movement
analysis: from
preparation to
implementation

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

Task analysis
seems to be
exhaustive. 17
items are used to
identify a final
score of
movement modes
through video
camera.
It can be used in
hospitals and at
home.

DINO
(Johnson et. al.
2004)

Patient handling
assessment

Analysis of
patient transfer
manoeuvres

Anthropometry,
disability degree,
furniture and
(Radovanovic and environment
Alexandre 2004)

When and where
applied (also
grey literature)

It requires a video It can be used in
shot and hence
an effectiveness
may be expensive check system.
in terms of time. It
analyses only
manual
movements and
not those
regarding
bathrooms. It
neglects all the
other risk
determinants
(frequency,
environment,
work
organization,
etc.).

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

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

It neglects all the It can be used in
other risk
an effectiveness
determinants
check system.
(frequency,
environment,
work
organization, etc.)

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

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

It must be carried
out for each
patient and at
present it has
been assessed
only for two
departments:
Cardiology and
Coronary Unit. It
seems, however,
oriented to
assessing
assistance rather
than PMH risk.

Rough analysis of
areas —
departments
more at risk

At time of
publication of this
Technical Report,
it had been
applied in only
two wards.
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PTAI
(Karhula et. al.
2007)

Quantified
factors

Main
determinant risk
factor/s

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

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

Benefits

Uses both
observation and
employees
interview.
Allows
classification into
three areas
(green, yellow
and red).
The repeatability
and usability of
the method is
studied in two
different pilot
studies, validity
was
corresponded to
expert
evaluations.

Limitations

Type of use

When and where
applied (also
grey literature)

A video shot is
recommended.

It can be used as
a practical tool in
the identification
The method is
and evaluation of
validated only for the risks and as
hospital wards.
an effectiveness
The calculation of check system.
overall load index It helps to
requires some
develop work and
time commitment. work conditions.
Includes workdesign hints

The method is
available both in
Finnish and in
English from the
Internet.
MAPO
(Menoni et. al.
1999, Battevi
et. al. 2006)

TilThermometer
(Knibbe et. al.,
1999)

Work
Considers
organization,
interaction of
average
factors.
frequency of
handling and type
of patients,
equipment,
environment and
education and
training

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

Analysis of
exposure to
physical loads
during patient
care

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

For the time
It can be used for
being, the method risk analysis in
was validated
hospital wards.
only for hospital
wards.

Applied in 400
wards for a total
of approx. 6 000
exposed subjects

Covers main
sources of
exposure, not
limited to lifting
and handling, but
also static load
and pushing and
pulling. Fairly
quick to use.

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

Four national
monitoring
studies are
performed with
this instrument.
(numbers of
patients assessed
exceeds
150 000)

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

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

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)

National statistics
available as
reference
material. Data
collection on a
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It is used for
monitoring
purposes on a
regular basis.
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Method

Quantified
factors

Main
determinant risk
factor/s

Benefits

Limitations

Type of use

When and where
applied (also
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
Assessments in
Hospitals and the
community
(Ref [190])

The Dortmund
Approach
(Jäger et. al.
2010)

It defines three
risk assessment
levels: patientbased level,
department or
ward level and
top level. There
are no factors
quantitatively
defined.

Checklists are
provided to
assess issues
concerning: load,
posture and
movement,
duration
frequency and job
design,
environment,
training,
organization

The method can
easily be used by
skilled staff and is
applicable in
wards and
communities

Since no criteria
to define checklist
items are
available, the
result of different
detectors is
hardly
comparable. It
needs an in-depth
training for the
detector and a
well-structured
nursing case file.

It can be used for
risk analysis in
hospital wards
and community
but also for
monitoring
purpose.

Manual Handling
Assessments in
Hospitals and the
community

Full movement
analysis for
caregiver and
patient

Awkward
postures;

Lumbar-overload
prevention for
patient-handling
activities

It is focussed on
and, hence,
restricted to

It can be used for
rapid evaluation
of low-back
loading,

Principles and
quantities are
standard,

exertion of high
action forces;

Measurement of
caregiver's action disadvantageous
forces transferred action-force
direction;
to the patient
Biomechanical
modelling: forces
and moments at
lumbar
intervertebral
discs

jerky movement;
inadequate
handling mode;
disuse or misuse
of aids or
equipment;
inadequate loadbearing capacity
(e.g. due to age,
gender)

Sophisticated
measurementbased
determination of
the biomechanical
load on the
lumbar spine and
its evaluation with
regard to lumbar
overload;
identification of
ergonomic
work-design
measures
(posture,
movement,
handling
technique, aids,
etc.)

- selected
handling
activities,
- the mechanical
load on the
lumbar spine,
- handling by one
caregiver,
- “normal” patient
body weight and
stature,

applied in every
corresponding
occupational
disease
evaluation in
Germany to
Work-design hints assess the
are evident.
individual workrelated
presuppositions.
i.e. for the
identification of
performance
deficits.

- cooperation of
patient,
- adjusted bed
height,
- adequate
standing position
of the caregiver.
It neglects other
risk determinants:
- handling
frequency,
- restricted space,
- environment,
- insufficient
physiological
capacity of
caregiver.
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