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Abstract. The Key Indicator Methods (KIM) assess the risk of manual handling of loads on a screening level. Their purpose is the 
recognition and removal of job design deficits. The risk assessment is carried out in two stages. The first stage is the ordinal scaled 
description of workload items. The second stage is the evaluation of the degree of probability of physical overload. The intended
user population are both practitioners in enterprises such as safety engineers, industrial engineers, and inspectors. The first two KIM 
were developed and tested from 1996 to 2001 in connection with the implementation of the EU directives into German national 
legislation. They consist of two independent, but formally adaptable methods for lifting, holding, and carrying and for pulling, and 
pushing. The KIM were drafted in the German Federal Institute for Occupational Safety and Health (BAuA) in close collaboration 
with the German Labour Inspectors. Numerous companies, scientists, statutory accident insurances, institutions, employer associa-
tions, and trade unions were involved. Since their first publication in 2000 and 2001, these methods are widely accepted among 
possible users with a corresponding broad application in Germany. They are recommended by the EU Labour Inspector Conference 
for application.  In 2007 a third KIM for manual handling operating tasks KIM MHO were developed, tested, and validated in the 
last four years. 
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1. Introduction 

The first Key Indicator Method (KIM) was 
the KIM for lifting, holding, and carrying 
(KIM-LHC). The blueprint was developed in 
1996 [3, 6], tested and validated until 1999. In 
2000 the revised version was published [8]. 
The first purpose was to develop a method in 
order to support the risk assessment for man-
ual handling of loads on the National level. 
Thus the method was adjusted to the working 
conditions in German enterprises. Important 
parts in the development process were the 
analysis of the kind and range of physical 
workload in practice as well as the ability and 
the requirements of the users. This activity 

was carried out in close collaboration with enterprises and 
inspectors and resulted in a specification sheet for the 
development of the risk assessment method. 

Another important part of the process was the critical 
review of other comparable risk assessment methods 
available [7]. Starting with the experience gained from 
many years of practical work in the field of ergonomic 
and the critical methodological review of the published 
scientific literature, a large number of methods were tested 
in a research project with the aim of making a specific 
application recommendation. The result of this analysis 
revealed that these methods only tentatively satisfied the 
requirements that arise in German practice. The principal 
problems that occurred time and again were the following: 
i. the methodological models were not comprehensible 
enough for the practical user, and ii. the methods were 
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often not practicable because of limitations of 
application area, and iii. the methods were too 
laborious and possible application errors were 
not defined. Apart form the high and, in prac-
tice, hardly achievable effort required, this 
gives rise to critical application situations. The 
users who are normally well practised at their 
specific worksite, have no clear view of the 
normally complicated overall system and 
apply the methods purely schematically. This 
can lead to false judgements with severe con-
sequences for the employees and/or the eco-
nomic situation of the enterprise. The rejection 
of these methods by many of those involved 
users is correspondingly high. [7] 

That was the reason for the development of 
KIM-LHC as a new additional method. How-
ever this KIM was not totally new. The bio-
mechanical, physiological and psycho-
physiological approach of the NIOSH-
equation was applied, extended and operation-
alized. Because it only covers the major activity 
indicators, it was called Key Item Method. Later 
it was redefine as Key Indicator Method. 

In the same way the second KIM for push-
ing and pulling (KIM-PP) were developed from 
1998 until 2001 [4] and the third KIM for man-
ual handling operations (KIM-MHO) until 2011 
(see paper from André Klussmann). The appli-
cation of these methods is not mandatory in law 
in Germany. But there is an application recom-
mendation of the Occupational Safety and 
Health (OSH) authorities [3, 4]. 

2. The model of the Key Indicator Methods 

Physical strain is affected by many factors. 
For risk assessment on a screening level the 
most important factors were selected and 
called as key indicators. The key indicators for 
lifting, holding, and carrying are dura-
tion/frequency, load mass, posture, and work-
ing conditions. The key indicators for pushing, 
and pulling are duration/frequency, mass to be 
moved, transport vehicle, positioning accu-
racy, speed of motion, posture, and working 
conditions. All key indicators are ordinal scaled 
ranging from null to the maximum. At this stage 
the workload is described objectively without 
any evaluation.

The target variable of the method is the assessment of 
the risk from the manual handling of loads in the form of a 
risk score. This is determined by allocating a rating point 
to the individual key indicators according to their intensity 
and then linking them in a simple computation (Fig. 1).  

Figure 1 - Calculation of the risk score 

The possible risk score (from 2 up to appr. 70) is di-
vided in four risk ranges (Fig. 2). 

For the evaluation of workload four components are 
taken into account: biomechanical modelling, muscular-
metabolic effects, dose relation, and constitution. This 
approach only takes account chronic damage and not 
accident-like events.

The factor biomechanics particularly takes into ac-
count the mechanical load on bones and joints from the 
postural and action forces applied. The forces to be trans-
ferred into the skeletal system are a measure of the inter-
nal strain and possible overstrain on individual structural 
elements. The biomechanical components are taken into 
consideration through the indicators load mass, position-
ing accuracy, speed of motion, and posture. 

The muscular-metabolic component relates to the ac-
tivity of the muscles. Direct hazards are only possible with 
major events of overload (sprains, torn muscle fibre). 
Otherwise the muscles react under load situations with 
reversible fatigue. The muscular-metabolic component is 
taken into consideration mainly via the duration/frequency 
and load mass, positioning accuracy, speed of motion, and 
postures. 

The dose relation is obtained by considering the dura-
tion of the action of the biomechanical load or the muscu-
lar-metabolic. 

The dose component relates to the duration of impact. 
It is taken into consideration mainly in terms of the dura-
tion. 

Whereas the three components mentioned relate to ac-
tivity, the constitutional prerequisite is considered in rela-
tion to individuals. The relationship of work strain and 
physical resilience has to be taken into account. Muscular 
strength, endurance, physical type and skill vary consid-
erably. Healthy employees with sturdy bone structure and 
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well-trained muscles are less at risk under the 
same load situations [2].  

Figure 2  - Evaluation table 

3. The Key Indicator Methods 

Both KIM-LHC and KIM-PP are designed 
in their original form as single-paged work-
sheets (Fig. 3 and 4). For reasons of practical-
ity the complete overview is important. The 
worksheet can be filled in directly and filed 
for documentation. The rear page contains 
important instructions for use.  

The worksheets and the instructions for use can be 
downloaded from the Website of the European Agency for 
Safety and Health at Work [12] in several European lan-
guages. Supplementary to the paper & pencil version 
interactive computer aided worksheets are available in 
German from the BAuA-website [13, 14]. In addition 
there is an abundance of modifications of the Key Indica-
tor Methods integrated into the health management system 
of enterprises. 
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Figure 3 - Worksheet KIM lifting, carrying and weighting 
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Figure 4 - Worksheet pushing and pulling 

4. Application areas 

In the beginning, the intended application area 
was the support for risk assessment at the Na-
tional level. The intended users were practitio-
ners in companies, particularly in small and 
medium-size enterprises. Therefore the meth-
ods had to fulfil the following goals in practi-
cal terms:  
• Value-neutral description of the most 

important activity indicators 
• Reliable coverage of these indicators with 

the lowest possible effort 
• Revelation and rough quantification of 

relevant health risks 
• Indication of job design deficits 
• Comprehensibility and retraceability of 

the judgement by the user 
• Low effort for documentation 
• Calculability of assessment errors. 

After 12 years experience with the applica-
tion it can be said that the Key Indicator 

Methods have fulfilled this demands. It is widely-used in 
Germany and seen by many practitioners as a source of 
support for their professional expertise. An analysis of 
users experiences and frequently asked questions shows, 
that approximately three-quarter of tasks can be assessed 
finally with this method. The assessment results are nearly 
always accepted and enable one to conclude the need for 
action in a short time. 

Since the mid 00s an extend application is observable. 
Additional to the risk assessment the Key Indicator Meth-
ods are used for industrial engineering and company sur-
veys. For this purpose, the Key Indicator Methods were 
integrated into several tools and systems. 

However in several cases the method has been applied 
far beyond its use limits for complex work designs and for 
appraisal purposes in legal disputes. The method is unsuit-
able for these purposes.

5. Embedding in methods inventory 

The proportion of relevant misapplications and mis-
judgements is small [7]. The most frequent errors are 
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assessments based on inadequate knowledge 
of the activity, computation errors, application 
complicated work sequences, uncritical appli-
cations and failure to pay attention to the in-
structions.  

Uncertainty and assessment errors can ba-
sically never be discounted. One simple way 
out of this problem is to combine a number of 
methods that complement one another or to 
check the results of another method. For the 
on-site work of ergonomists and German 
company physicians a four-part methods in-
ventory has been developed [1]. It involves an 
average time input of less than two hours per 
workplace or employee in order to record the 
objective physical strain with KIM, the per-
ceived stress, the existing health complaints 
and orthopaedic findings. The value for the 
corporate occupational safety and health prac-
titioners is not in the precise calculation and 
comparative evaluation of risk, but in the 
highlighting of relationships between objec-
tive work load, perceived strain, and health 
complaints and the influencing factors to be 
considered.

6. Projects

Further Key Indicator Methods are projected. 
The revision of KIM lifting, holding and car-
rying and KIM pushing and pulling are in 
process. Projected novel Key Indicator Meth-
ods are restricted working posture, high physical 
strain, and mixed physical workload. All KIM 
will be developed as a method package with 
interfaces to higher level ergonomic and scien-
tific methods. 
One focus of further development is the justi-
fication of limit values. The risk assessment 
for physical workload is different to the risk 
assessment of mechanical and chemical expo-
sition. Whereas these hazards have to be 
avoided, the physical workload has to be op-
timized because physical strain is an essential 
part of human life. In consideration of the 
widespread individual physical capacities 
regarding muscle forces, endurance and resil-
ience the KIM assessment approach has 
proved suitable. A further development is 
necessary for assessment of risks due to 

physical underloading, particularly for sedentary work 
without any physical demands.  

7. Conclusion 

The system KIM proved to be qualified for risk assess-
ment of physical workload in manual handling of loads on 
the screening level. From the mid 00s it was discussed 
more and more on international context [5, 9, 10, 11]. 
The outlined projects will complete and improve this 
system.  

Acknowledgement

Author would like to thank to his team leader Professor 
Dr. Ute Latza for the expert advice, encourage and sup-
port.  He would like thank too to his emeritus former team 
leader Dr. Gustav Caffier for a long standing good coop-
eration.

References

[1]    Caffier, G., Steinberg, U., Liebers, F.: Praxisorientiertes Methoden-
inventar zur Belastungs- und Beanspruchungsbeurteilung im 
Zusammenhang mit arbeitsbedingten Muskel-Skelett-
Erkrankungen [Combined programme of practicable methods 
aimed at the investigation of stress and strain at work and their re-
lations to musculosceletal disorders]. Bremerhaven: 
Wirtschaftsverl. NW 1999. (Schriftenreihe der Bundesanstalt für 
Arbeitsschutz  
und Arbeitsmedizin: Forschung, Fb 850) 
www.rueckenkompass.de

[2] Caffier, G.; Steinberg, U.; Liebers, F.; Behrendt, S.: Guide for risk 
assessment in repetitive handling tasks - substantiation of 
hypotheses and development of a practice-based approach. In: 
PREMUS 2007. Sixth International Scientific Conference on 
Prevention of Work-Related Musculoskeletal Disorders, Boston, 
Massachusetts, USA, 27-30 August, 2007. Book of Abstracts. 
2007, 308 

[3] Handlungsanleitung zur Beurteilung der Arbeitsbedingungen beim 
Heben und Tragen von Lasten [Guide for risk assessment at lifting 
and carrying of loads]. LASI publication 9. Ed. Länderausschuss 
für Arbeitsschutz und 

  Sicherheitstechnik. 1st edition 1996                        
[4] Handlungsanleitung zur Beurteilung der Arbeitsbedingungen beim 

Ziehen und Schieben von Lasten [Guide for risk assessment at 
pushing and pulling of loads].. LASI publication LV29. Ed. 
Länderausschuss für Arbeitsschutz und Sicherheits- 
technik. 2002 

[5] Schmitter, D.; Steinberg, U.; Trippler, D.; Wichtl, M.: Manual 
Handling of Loads: Lifting, Holding, Carrying, Pulling, Pushing. 
Guide for Risk Assessment in Small and Medium Enterprises 6. 

U. Steinberg / New Tools in Germany
3995



Ed. By Section for Electricity, Gas and Water, 
Section on Prevention in the Iron and Metal 
Industry, Section on Machine and System Safety 
ISSA, Germany 2010 
www.issa.int/ger/Resources/Resources/Manual-
Handling-of-Loads-Lifting-Holding-Carrying-
Pulling-Pushing/(language)/eng-GB

[6] Steinberg, U., Windberg, H.-J.: Leitfaden Sicherheit 
und Gesundheitsschutz bei der manuellen 
Handhabung von Lasten [Guideline safety and 
health at manual handling of loads]. Bremerhaven: 
Wirtschaftsverl. NW 1997 (Publication series of the 
Federal Institute for Occupational Safety and 
 Health: Offprint, 43) 

[7] Steinberg, U.; Caffier, G.; Mohr, D.; Liebers, F.; 
Behrendt, S.: Modellhafte Erprobung des Leitfadens 
Sicherheit und Gesundheitsschutz bei der manuellen 
Handhabung von Lasten [Pilot testing of the Guide 
for Safety and Health Protection at Manual Handling 
Tasks]. Bremerhaven: Wirtschaftsverl. NW 1998. 
(Publication series of the Federal Institute for 
Occupational Safety and Health: Research, Fb 804) 

[8] Steinberg, U.; Behrendt, S., Bradl, I.; Caffier, G.; 
Gebhardt, H.; Liebers, F.; Müller, B.H.; Schäfer, A.; 
Schlicker, M.; Schulze, J.: Erprobung und 
Evaluierung des Leitfadens Sicherheit und 
Gesundheitsschutz bei der manuellen Handhabung 
von Lasten [Testing and evaluation of the „Guide for 
Safety and Health Protection at Manual Handling 
Tasks“]. Bremerhaven: Wirtschaftsverl. NW 2000. 
(Publication series of the Federal Institute for 
Occupational Safety and Health:

 Research, Fb 897) 

[9] Steinberg, U.: Successful development of a risk 
assessment method for manual load handling in 
Germany. Proceedings of SLIC-Conference 
Thematic Day Maastricht 4th November 2004. 
Doc.2053/04 EN. Arbeidsinspectie Maastricht NL 
2004

[10] Steinberg, U.; Caffier, G.; Liebers, F.: Assessment 
of Manual Material Handling based on Key 
Indicators – German Guidelines. In: Handbook of 
Standards in Ergonomics and Human Factors. Ed. 
by W. Karwowski. Lawrenz Erlbaum Associates. 
Mahwah, New Jersey, London 2006. S. 319-338 

[11] Steinberg, U.; Liebers, F.: The Key Indicator 
Methods – status quo of a toolbox for risk 
assessment of physical workload on screening level. 
PREMUS Seventh International Conference on 
Prevention of Work-Related Musculoskeletal 
Disorders. Book of abstracts. University of Angers. 
Angers France 2010 

[12] The KIM Tool - Key Item Method. European 
Agency for Safety and Health at Work. 
http://osha.europa.eu/de/topics/msds/slic/handlinglo
ads/index_html

[13] http://www.baua.de/de/Themen-von-A-Z/Physische-
Belastung/pdf/LMM-Heben-Halten-Tragen-
2.pdf;jsessionid=7E48E57F537A41E1684B49E5B2
488908.2_cid135?__blob=publicationFile&v=3

[14] http://www.baua.de/de/Themen-von-A-Z/Physische-
Belastung/pdf/LMM-Ziehen-Schieben-
2.pdf;jsessionid=7E48E57F537A41E1684B49E5B2
488908.2_cid135?__blob=publicationFile&v=3

U. Steinberg / New Tools in Germany3996


