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The aim has been to create a framework for further ainin which

suoplements the orientation courses in ergonornics already available

in Sweden at technical colleges, vocational schools and certain

Universities, as well as at institutions and companies Çsee Training

in Ergonomics in Sweden”, Mimeographed Document AI no.A—lll.69).

THE_CONTENT 0F ERGONO!:ICS

Ergonomies is a compound word made up of the G-reek words

ERG-ON (work) and NOiJiS (law). It was first coined in 1949 by the

English psychologist H. Murreil as a collective term to denote man’s

adjustment to work, and the word bas gained international currency.

(Words such as biotechnoloy and huinan factors enineering are

synonoms.)

At first it was used mainly in regard to enatomical, physiological

and experimental—ohysiological questions, and these aspects are stiil

the primary content of ergonomies. However, graduaily it came to

embrace also other disciplines, as for instance industrial and

environmental hygiene, differential psychology, the osychology of

1earnin, social. psychology, cybernetics and production research.

Parallel with this there has been a trend toward systems

ergonomies, by which is meant a system for the comprehensive

analysis of the inter—relationship between man, machines and

environment. This includes various aspects of the adjustment of

man to work by wa of suitable vocational counselling, recruiting,

instruction, training, placement and following up the ad.lustment

to work. But with aoplied ergonomies the emohasis has shifted

more and more toward the technical and organizaUonal adjustment

of work and environment to man’s caoacity, needs and limitations.

The scientific foundation of ergonomies is largelv biological but

where applied ergonomies are involved it becomes increasingly

appropriate to describe it as a technology.

The table in the aopendix gives an impression o±’ the content of

ergonomies and its practical application (see Hansson, J.E. Lundgren &

I. Âstrand: “The study of ergonomies at the Institute of Occupational

Health”, Mimeographed Document AI, no.A—118.69). It may be understood

that there is much overlapping between what is called ergonomies

in one context and in another is deait viith under other headins. This,

of course, must be taken into account when coordinating the studies of

different groups of course participants.



COURSES IN 1968

The first basic course in ergonomies v’as, naturally, experimental

in character, and intended rnainiy for students in the Stockholm area,

‘being held on one afternoon a week, spred over about 7 months. The

course started on January 12 and finished on November 28. It comprised

a total of about 140 hours, of which one haif vas devoted to lectures,

symposia and discussion sessions, and the other haif to group work

carried out at varions companies. Extra time was also often spent

by the students on group work, in addition to the study of pertinent

literature.

Participants:

A total of 32 students attended, o± whom one was pursuing University

studies and the remainder were employees of companies or institutions.

The break—down according to field of interest was as foliows:

Production technology 10

Research and investigation li

Production development, design 7

Academic studies 2

Industrial safety technology 1

Office planning 1

The break—down of the educational qualifications represented by the

students were as follows:

G-raduate engineer 3

Diplomaed engineer (Other certificates) 17

Bachelors of Art 6

Faculty of Arts student 1

Certified forester 1

Physical training instructor 1

Designers 3

The students were employees of the following institutions

and companies:

Alfa—lavai AB

Institute of Occupational fIeaith

ASEA, Vsterâs

Atlas Copco KB
Ç

Crafoord—Dahiin KB Ç

Ç

AB Electrolux
Ç
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Facit A]3

Swedish Air Force Staff

The Fores try Work Research Poudation

College of i’hysical Culture

Institute of Aplied Psychology

The Negotiating Delegation of the Cooperative lovement

Laboratory for Clinical Fatigue Research

AB Marabou

Miljikonstruktoner AB

AÈ P.A.Norstedt & Sbner

Post Office Bank
Operations Bureau cf the Post Office Board

Pripp-bryggecierna AB

Product Program AB

Sicklaverken AB

The Royal College of Foretry

The State Technical Research Couneil —Ergoaomics Group

State Power Board

The Swedish Building Industry Association

Svenska MTM—grupoen AB

Svenska Tobaks AB

Iecturesyraposi a and discussion ses s ions:

The study plan provided that alternateThursdays were devoted to

lectures, symoosia and discussion sessions, and the intervening Thursdays

to group work. As regards theoretical instruction the time was allocated

as follows: -

Introduction; the content and. ±‘unction cf ergonomies 4 hours

Functional anatomy 4

Work physiology 4

Work physiology (review) 2

Perception psychologv 4

Pyschology of learning 2

o.eial. pyçlogy 2.5

Stress 2.5

Planning of ergonomie research and investigations;
analysis of systems 6

Bio—cybernetics 2



Machine q rnethod and tool eronoinics 4 hours

Iiat and cold 3
Clothing and protective eauipment 1

‘!orkinrz tirne: breaks and stoos: shift work 2.

Medical industria] hvgione 4

Technica]. industrial hygjane 4

Noise: vibrations 2.5

Vision: liahtingq colour schemes 2.5

Interation o:reronomics at a coinpany 4

Tearning factors, physiological aspects 2
Il technical 2

Ergonomies in company medical care and rehahilitation 2

Eronomics activities in international organizations 2

Smosia on group work 8

Conclusion 1

Total 77 hours

Instruc tors:

The fo11owin’ instructors and assistants gave instruction:

(i) From the Institute cf Occunational Health:

A. Ahlmark, Prof.: Iedical industrial hyiene: conclusion of course.

A Brundeil, Lab. Assistant: Group work leader.

L. Byberger, Dept. Man.: Presentation of Institute of Occupational Healt1

G. Gerhardsson, Prof. Technical Industrial hygiene

I. Gr6nber. Eng..Dip..: Group work leader

B. Gustavsson, Ph.L. Work osycho1oy: Grouo work leader

J.—E. Hansson, Senior Research Eng.: Machine, method and tool ergonoraics.

Directors of groun work.

G. V. Hultgren, Dr.: Group work leader

N. HMllgren, Eng.Dip.: Group work leader

B. Kylin, Lab.Director: Noise and bangs, vibration

O. Linde, Eng.dip.: Group work leader

A. Lindholm, Senior Dept. IInn. Recording Secretary: Groun work leader

N.Lundgren, Prof. Introduction: Content and purpose of ergonomies.
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Ago eronomics; Heat and cola; Clothing ard protective i:ment;
Working hours, brea]cs and stons, shift work; Grouo work leaders,

I. Skare: Lab. director: Grouo work leadei.

I. Âstrand: ]iab. director: \7ork physiology.

(2) Other Swedish instructors:

S. S. EergstrÈ5m, Associate Pror.: Perception sychology.
E. Bolinder, Dr.: Group work leader.

S. Carls: senior lecturer: Functional anatomy.
B. -ardel1: Ph.L, Social psycholor.

I. Haxnberg: 1.D., Group work leader.

T. Iverird: Ergonomist: Man—machine syster: Groûp work-leader.
L. Levi Dr.: Stress.

M. Maanusson: Dr.: Group work leader.

N. Masreliez, Dr.: Ergonomies and company heaith services. Group
work leader.

H. Ronge, Prof.: Vision factors, lighting, colour schemes.
S. Walln, Graduate Eng.: Industrial hygiene techno1oy.
A. Westlin, Dent. Director, Industrial hygiene technology.
A. Yll: Senior physician: Ergonomic activities at a company.
u. Âberg: L..E.: Learning, technical aspects roun work leader.
P.o. Âstrand: Lab. director: Physioloical aspects of training and

leazning.

E. Ôstlund: Assoc. Prof.: Office ergonomies; Group work leader.

(3) Foreign instructors:

Dr. F. Dukes— Dubos: Ergonomies activities in international
organizat ions.

R. Feenev, M. Eng.: Bio—cyhernetics.

Prof. W. T. Singleton: Systems ergonomies.

Dr. D. Whitfield: Allocation of functions.

Groun work:

It will he evident from the tirne alloted to theoretical
instruction that each of the many soecial disciplines could only be
briefly covered within the time which could reasoriably devoted to them.



For the cateory o±’ ueop!e atteiding the classes the real

significance of ergonomies is sot that the shûuid •become specialisis
in different branches. but that they should in practice be ahie to
integrote the kuowiedge asd meacuring techriqucs ralating te the

d’2ereut ssec al dsei’lin In obner omis at i a qLes-1c-- o
defining adju.stment problems from the standroint 0f safet, heaith,
subjective reaction, werkability and workinr possibilities for the

particulal’ -population (v;hereb,r age for instance0 is of great

practical relevance. Thereoîter it is a question of aosessin what
eau be me asured and de alt with alone, and what o ails for the

services of consultants.

In order to provide an onnortunity for training of this nature,

it was decided to ailocate about haif tue course tiine to group

work in practical working situations. The participiants were divided

into :Eive groups, each of which worked solely os. ose projeet (excent,

in cne case, two assinsents), throughout the course. The orojects
were choses for the purpose cf providing a wide coverage of practical
ergoriomic oroblems. The Institute proided t}-te necessary measuring

equipsent, grous work leaders and “oanels of experts” for the symeosia
or! group work which were held from time to time jointly for the entire

course. Group work related to the foliowing projects:

(i) Design of manual rock drills.

(2) Planning the driver’s cab of an eleotric locomotive.

(3) Analysis cf insoection work in a brewery production une.

(4) Work place lay—out for an eccentric—shaft prose.

(5) Work place lay—out for work using office machines.

(6) The handiing cf heavy mail.

By the courtesy of Atlas Copco, The Swedish State Railways,

AB L.LI.Ericsson, Pripps Breweries and The General Post Office

the projects could be undertaken under uracticai working conditions

and, thanks to the considerable resources made available bv these

enterprises, could be imolemented with thoroughness.

The arous orcjects werc very successful and have yielded

valuable practical resuits in several resnects. This is largely
attributable to the good prior qualifications cf the participants

and te the collaboration between people from different hackrounds,

for instance osychclogy. phvsiology, uroduction technoloço,r and design.
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The wrjtten reports cf the gruo a-cc to saine extent obtainable
froni the Institute of OccuT,atienal 1Iealth.

Course literature:

The course literature consisted oartv cf certain basic literature
and partiy of a larce number of snec al offorints sunnlied hy the Institute,
and finaiiv also a inimeoaranb.ed conirnentarv on ail lectures. The basic
literature vas the foilowinathree books:

(i) Ahirnarc, A.: Occupationai ilinesses and industrial hyiene. Norstedts
1964. Approx. 130 nages, Kr,12:50.

(2) Edholin, 0, G.: Work bioioay. Aidus/onniers 1967. Anorox. 250 nages,
Kr.12: 50.

() uthman, G.: U. Âbcrg &H. I.imdaren (cd.) Handhuok on eronomics,
AimQvist & Wikseli 1966. Apnrox, 630 pages, Kr.85:—.

A readina nrosran’_me was set for each 14—dey oeriod. This was chosen in
order to imnart the knowlede needed in nreoaration for the ±‘orthcornin
lectures.

Re:Perence ].ibrarv:
Aeornnrehensive reference iibrary was availahie at the Institute for

snecial studies relating to group worI, etc. (A revised list thereon
or 1969 is availabie under the roference Miieographed Docurent AI no.A.106.69.)

Testing of knovrledge:

In addition to simpler v’ritten tests held during the course in the Loris
0f several optional questions, a written examination was held at the
cosmietion of the course, consisting of fault—detecting and essay—writing
on set subjecte. On the basis o±’ the resuits a certificate was issued
stating that the course had been completed and that grades had been awarded
according to a 5—grade scale.

Evaluation o-f learning:

ALter the compietion cf the course the students were asked to Liii in
a written questionnaire based on the ATU—scale etc. ( sec Lagerlf E:Training
value aL AI basic course in ergonomies for technical planners11. Mimeographed
docunent AI no.A.112.69. The responses have provided valuable materiai
for planning the 1969 course.

1969 COURSE

A corresponding course was arrauned for the current year, this also
being a two—term course. In order that participants froi’a ail over the
country may attend, the study plar bas heen concentrated to the following
four periods of one week each:
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17— 21 February

b l—25April

8 — 13 September
17.— 22 Ioveraber.

• Perticinents

There arc 54 vcrticipants from broadly the ente professiona).
categories as were represented rit the previous course. In the interests c
collaboration with or neighbnurina countries sc.2e places were made
available to them and as a resuit tiiere were two students from
Pinlend sM one from Denmark.

The profcssional qualificatinno of the participants were
as follows:

Graduate engineer 7
zO&bca Diplomaed cngineer.. 7
Licentiate in philosophy 1
Certified foroster 2

Bichelor of Art 2
Physical training instructor.. 2
Desitrtner 3

ion sessiqn:
TheareticaJ. studies accounted for about haif of the study

time end were as follows:
Introduction

• 1 hour
Punotional anatomy 4
Bio—me chanios

. • 2
Work physiology

.. 4
Perception psychology

• - 4
Stress

• 4
Subjective adjustment -

.•
4

Heat aM cold. 4
Vision, lihting, colour schemes 3
Hearing, noise 3
Training, learning, introductory procedures 4
Work aM health 4
Systems ergonomics 6

k.
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Bio--cyhrnetics 2 hours
Machine, ;sehod and ist:iument eroncr’;ies 4
Eronomics and qualitv conirol 4
Technical indus trial hvgienc

Vnrkin hours, breaks, stops 2

Shift worlr

Evgonoraics at the enmoany 4
Symposium on group vork at the 1968 course 4

Discussion o± current rouo v,ork 12

Conclusion - 1

fleserve time 3

Total 90 hours

Practical training and ‘rouu work:

As preparation for group work relating to ergonomies two afternoon

sessions during the firot one—week course were spent on oractical
demonstrations and training ai; the laooratorv of r)hysioloaical,

hygiene and technical measuring techniques.

Group work p±ojects are as foliov;s:

(i) Desinn. of the operator’s cabin (dock crane)

(2) Probiems when workiug in refrigeration rooms.

(3) Design of a pneuiutic hand—grinding machine.

(4) Too]. desim and work place lav—out for shirbuildina v,elding.

(5) Lav—out of certain oharmacy work olaces.

S0i c0Mi:PTs

The basic ergonomie training which has been described is now
- - - uroceso -in rS second year an hence is stili in the nmurza of aeve±opment.

A new course for 1970 will commence in Pebruary, for which the
studv clan will, naturally, be further developed.

As iong—term objectives the foilowian questions will be given

attention:

(i) The further develooment and delineation of the training content

on the basis of. inter alia, the long—term assessments of the

course participants. ard on exoanded collaboration with other

institutions.

(2) The feasibility of devising training which. from the standpoint

of thc particinantsq is more flexible as regards time, oractical

tasks, etc.
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(3) Wider scone for eliihiiity for ai anv rate a certain oroportion

of he course. nembers without very riid requirements as to
formai qualifications,

(4) Improved financiai ocssibiiities for persons without earnings

from eraployment to attend courses (e. . study rants md alliod

questions).

(5) Inproved possiblities of incornoratin laboratory trninin and
research in the trairiiag progrurne.

(6) Alignment to academic qualifications (esoociaily with a vie;’
urie possolaty of narticipanus fro!n non—Jorc1ic cou:rr1es). ne

training given may at present be eonsiderod to correspond to Universit.y
courses leading to rass or hixh passe depending on the level 0f
examination aimed at, the type of group narticipation. etc.

(7) Cc:ratinued contact wiih n-evjous trainees. It can ho envisaed

that & suitahie vehicle for this would be the nevîly—formed
Nordic erçoromics society.

(8) \Vider Nordic collaboration in respect to training in ergonomies,

Ne for our part hooe start inviting gucot lecturers from the
neighbouring countries this year.Discussions have been started on
how the different countries eau wcrk oui uniform noms, and in

this way croate the possibility ior inter—kordic siudy exchange.

Enquiries may be made in writing to The Institute of Occupational Health
(Attr. rof. N. ]iundren), Pack 104 01 Stockholm 60. or by

telephone to: Senior Researcn Engineer J.--E Hansson 08/23 69 00 /191

Senior Research Enrjneer A. Lindhelin “ / 188

Professor N. Lundg’en
“ / 189
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INSTITUI0N 0F Oc0UIATI0:J HDALTH Annendix
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THE STUDY 0F ERG00JïIC

IJain areas 0f arolication
Basic subjects Adjustment of mari Adjustiaeni of viork and

enviionment

Functional anaiomy; Recru i.tinr, olaccric rit, Planning of soace utiLzatio

anthropoinetrics; bio— trcinin; and iearnin, Develoïuing working

mechanico follovin:a up adjustment pYstures.. nover1.ent c::cle,

to job. rehabilitatidil regulators, hand tools,

work furniture, f1000.

Planning of bue aks (intcr

afla micro—oauses).

Safety techniques relating

to loading hasards.

The pbysiologv of Reoruiting, nlacer:eni, Lifhting techaology

the sensory organs follovirig up adjustcient Colour schemes

and the nerve system to job. Acousties technology
Vision correction,

Teclmical noise reducocn
Protccion of hearing.

Audibïlity roolems

Safety techniques.

Y!ork phys iology Recruitin placement, Organizing work.

ti’aining, foliowin up Work rythan.

adjustraent to job, Breaks and stops planning.

rehahilitation. Devcloping methedo and tcolc,

Cost questions and working positions for

manual work.

Safety techniques for

reanual work.

Risk assessuent of

atinospheric pollutants.



STUDY O iRGONOIC3 2

Ma:Lr areas of auplication

AJ:justmert o ian Adius1.ncïz of ;vok a::d
environr:nt

Ressiratory ajzd cir— Sce viork ziclcry and

culatory nh’jsiology climato niolo-r.

Design of rcsoiratory

protection techniques.

Recruiting, o1aceaent1

accuimatization follow—

ing u adjusiment to

j o b.

Moisture and electro-

lytic balance.

Ciothing, uersonal

protective equioment.

Height adaotation.

Biological vibration

ros e arc n

Personal protective

e quipment.

Biological rythmn research Questions of shift work, over—

time and irreular viorking

hours.

Perception psychology

technical os,rchology.

Recruitment for machine—

operations supervision

and control work.

Safety techniques.

Developrent of signal

response system, instruments

control ork.

Institute o! Occunational Hoalth

]3asic suhjects

Environnontai Physio—

b y.

Sec work ph-siolcy and

ciimate o1rsio1o.

Heatmur, cco1in rut

ventilation technianes,

Buildina climatolonr.

Sa±’ety techniques vrith

high and bow air pressures.

Recruiting. placement, •Desin o! vibrating hand

following up adiustment ools.

to job. Elinination o! whol.—body

vibration.



Stress research:

Social psychology

Systems ergonomies Design of recruitnent

training and placement

systems

Job description and work design.

System for promotion and planned

changes in dut ies.

Planning of viork premises.

iDeçign cf xnan—machise—environment

11Age iT!

ergonomies. Il

Safety techni.ciues: ah—round risk

analrsis.

Social ecoiocy,

ethics and

oraanization.

Aims cf man’s work and environra-nt adjustment.

Adjustuent uriteria.

The practical funetions cf ernonomics.

V/hich job eategory in working life and in the community

shail carry the duiv of annlying ergonomics?

Resources t’ieeded ai-id oranization.

Coordination cf eraonomies with other aetivities

rihich promote adjustment.

Institute of Occucational Health

Basic subjects

STIJDY 0F ERGQN0IIICS 3

Main areas of application
Adjustment 0f man Adjustment of work and

environment

Information and Iearnin methods Developtnent cf operational and

decision theories: manipulative systems and control work,

Eiybernetics Safety techniques

Psychology 0f Recruitment; training, Technical and organizational

learning: placement, followin simpification 0f lemming.

skills analysis uo resuJ.ts cf training. Introduction procedures.

Purpose and methodology

0f assessing adjustment

to job.
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NATIONAL INSTITUTE
0F OCCUPATIONAL HEALTH

RECENT EXPERIENCES 0F OCCUPATIONAL HEALTH IN SWEDEN

hy

Professor Sven Forssrnan

Occupational health in Sweden has developed considerably during the

last 5—10 years, especially in regard to occupational health services,

research and teaching. The organizing of a National Instîtute pf Occu

pational Health has been a very important factor.

Occupational health services

Industrial heaith services have giadually changed from medical care

to prevention. More than fifty years ago rnany large industries had in

dustrial rnedical and safety services aiming at accident prevention and

medical. care for the workers and often also for their families. When

general medicai care services were developed, and local hospitals con—

currently opened, the need for extensive rnedicai care organized by in

dustriai medical services was reduced; there was gradually more ern

phasis on prevention, and modem occiapational health services were

established. The principles of these facilities were laid down and accept—

ed jomntiy by the Swedish Employers Confederation (SAF) hnd the Fede—

ration of Labour Unions (LO) in 1954. A raanual for industrial health

services was then. published and revised regularly, last edition 1966

(Fors sman, S., Gerhards son, G. & Masreliez, N.: Fôretagshlsovrd,

Publikationer frn SAF, nr 20, Stockholm 1966).

The aims of industrial health services were:

a) to protect against occupational hazards,

b) to promote the best possible adjustment of man to work and of work

to man (ergonomics),

c) to promote and preserve heaith and working capacity,



Technical preveritive measures

Medicai reventive measures

First aid and minor inedical treatment

Rehabilitation

•iAk;A4
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d) te promote the restoration of health and working capacity as soon

and efficiently as possible after injuries or diseases,

e) te integrate occupational health and industrial production.

According to this manual occupational health services shah embrace

the following main activities:

cL!• •:
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A formai and detailed agreement on occupational. heaith services was

accepted by the Swedish Employers Confederation and the Fedeation

of Labour Unions in 1967. The main four activities of occupational

health services -• î. e. those of the indu striai hygiene and safety engineer

• and the staff medical officer — were the same, but the functions were

specified as foilows:

te assist in the planning and execution cf changes in the workers’ en—

vironrnent with regard to ergonomics, conditions relating to indust—

rial hygiene, rneasures taken to prevent industrial injuries and

matters relating to equipment for personal protection;

to cond-uct or assist in technical analyses of chemical and physical fac-

tors which may cause industrial injuries, to rnake requisite tests

in order te determine for instance the level of noise and the degreç

cf air pollution and to analyze places of work from the point of view

of ergonomics and other aspects of adaptation;

to assist in giving opinions on the staff planning of the enterprise and

in such connection to see to it that the health of newly recruited em

ployees is checked and that regular health checks are made cf those

groups who stand in special need cf such ‘attention, such as rninors,

elderly people and ernployees subject to special occupationai hazards

or exposed te the risk of maladjustments;

to give advice to the management and te employees in connection with

the transfer of workers;

to promote efficient measures for the rehabilitation of workers after

ilinesses and other disablements;

1

t -•t_’• ‘.“(i
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to assist in orgarlizing first aid in case of sudden illness or accidents;

to assist in organizing industrial safety activities and in the work donc

by the industrial safety comrnittee, such as for instance preparing

annual reports and, whenever necessary, to advise and instruct the

industrial safety committec and the safety officers;

to survey the health level at the enterprise, for instance by means of

the registers showing absences at the en.terprise and statistics on

ilinesses and industrial injuries and, in addition; V
to assist in the. educational activities at the enterprise.

The tasks of the staff tnedicai officer and the staff nurse niay further

be said to comprise the following activities:

to perforrn the tasks of an inspecting medical officer;

to give or organize vaccinations;

to furnish advice in mtters of iIi health caused or made worse by work

and, if agreed upon, to administer ambulant care to workers in repect

of injuries incurred by accidents and;

to administer medical care to the ernpioyees if agreed upon and with due

regard taken to the principle of a free choice.of physician, preference

thereby to be given to case where treatment can he given while the pa.

tient is stili at work or where the special knowledge of working environS

ment and professional tasks gained by the occupational health service

may considerably contribute towards a speedy rehahili.tation,

Both organizations agreed 10 promote the developrnent of occupational

health services according to these principles.

In order to undertake a national survey of occupational health the Govern

ment appointed tin-ce committees who successively studied and. reported on

1. the organization of the medical care of oCcupationai diseases,

Report 1963,

2. the organizatiori of a National Institute of Occupationai Heaith,

Report 1965, and

3. occupational health s ervices *

Report 1968.

I

j

I
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The report on occupational health services contains a study on the

present situation in the occupational health fleld and this shows that

full occupational health services according to the principles accepted

by the Swedish Employers Confederation and the Federation of Labour

Unions are to be found rnainly in large industries and only to a very

mall extent in srnaii industries.

Table t

Occupational health services to be foundT’umber of Number 0±

Iplacesof A
f

Bemployees ————-. -______

. empleyment -

Number % Nuinher

100— 200f 628 25 3.9 3 0.5

201 500’ 598 82 13.7 IZ 2.0

501 — 1000 200 56 28.0 17 8.5

1001 - 133 105 78.9 6 4.5

A Occupational health services with

B Occupational health services with
- physician.

From Cornmittee report SOU 1968:44

The committee describes the functions of an occupational health service

mainly along the une-s of the LO-SAF agreement and tries •to estimate the

need of rnanpower to maintain a fuîly developed oceupational health service

serving the whole labour force of the country.

Sweder is a country of 8 million people and has now, in 1969, about 10000

doctors, and by 1980 will have an estirnated 17000. The need for occupational.

health personnel in order to cover the whole working population would be

1300 physicians, 1300 safety and industriai hygiene engineers, 1300 assistant

and industrial hygiene engineers and 2000 occupationa.l health nurses.

- •. -:
•-•-- :‘L2

OpationaJheaith services

Number and % places of employment with this type of services of -

various standards in a study of 1700 places of employment, with more
than 100 employees, mainly industries.

physicians

nurse and regular ‘contact with a
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In order to achieve this aim an extensive teaching programme will be de

veioped.

So that a proper balance is maintained in relation to the need of manpower

in other fields of public health and medical care, occupational health ser—

vices must however be developed graduaiiy and must take into consideration

also the need of doctors and nurses for hospitals and for medical care and

public health programmes. The committee also studied the impiementation

of the ILO recommendation nr IIZ/59 on occupationai heaith services and

proposed unanimously that occupational health services in Sweden should be

developed on a voluntary basis according to the LO-SAF agreement and that

no legislation for the moment shouid be introduced ir this fieid.

The report of this committee is now being studied by the Ministry of Social

Affairs. The National Institute of Occupationai Health, at present the only

institute for the basic training of occupationai health personnel, has however

already expanded its teaching programmes considerabiy. Annual Refresher

courses for industrial plysicians and .safety engineers are given by the Swe—

dish Employers Confederation. The Federation of Labour Unions hold courses

in occupationai health and ergonornics for safety workers.

As in most other countries occupational health services are to be found main—

ly in large industries. There are two main problems in developing occupational

heaith services to cover the greater part of the worldng population of Sweden.

One problem is to expand industrial health services to embrace flot only large

industries but small industries and to find suitable methods of organizing such

services in away that meets the special needs of small industries. The Swe

dish Employers Confederation has studieci several industrial areas and stimu

lated the organization of several health centres for small industries. The Na—

tional Institute of Occupational Health is planning an industrial hygiene survey

of small industries and also a combined medical physiological, psychological

study on these industries in order to have background information for a recom—

mendation on occupational health services designed to meet the special prob—

lems of small industrial imdertakîngs.

Experience lias shown that the ideal health centre covers several industries

• .• th in ail 1 500-2500 empioyees, and staffed with an industrial physician,

• industrial nurses, physiotherapists, secretaries and a safety engineer. Model

health centres are now to be found in Anderstorp and Eskilstuna and in ail

• j••i about 0 such health centres are now functioning. The former covers 60 under—

takings with in ail 1 598 employees and the later 15 undertakings with n ail

2478 ernployees.

--
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It is considered very important to deveiop methods for studying the needs

of individual industries for health services before such heaîth centres are

created. Considerabie experience on such studies bas now beeri gained.

The National Institute of Occupational Health is evolving these methods and

is trying to have a few heaith centres attached to the institute for use as

field areas for the deveiopment of rnethods,

Another prohiem is to expand occupational health services from industry

to other sectors of employment such as commerce, forestry, agriculture,

transport. The different types of organization should also he studied, giving

speciai attention to integration with general public health and medical care.

It is planned to have as an cxperimentii health centra attached to a modem

hospital, situated near an industrial area.

Research

Research bas recently been promoted thmough the founding of the National

Institute of Occupationai Fiealth in 1966, in orderto carry ont research, ser

vice and teaching. This institute consists of five departments (sec plan of

oganization), and has now a staff of about 120 persons, of which 0 with

university training. The research. programme has heen developed in close

relation with governmental organizations such as the National Labour Mar—

ket Board and the National Board of Industrial Safety as well as the organi--

zations of employers (SAF), labour unions (LO) and salaried empioyees (TCO).

A catalogue of research projects bas now been pubiished, and will. be revised

every 2-3 years.

The different departments conduct research on problems in their respective

fields, developing new rnethods etc. It is most important that many inter

discîplinary research pro jects involving several departrnents also are carried

ont. The problerns wlth which this type of research is conscerned wili usually

fali into four main groups:

1. pionalhazards, where medicai, epidemiological studieS on incidence

of disease, distribution by occupations etc. are combined *iiffi industrial

hygiene engineering studies on exposure, for instance on silicosis, asbest—

osis, noise, vibration and aimning at preventîve medical and technical

measures.

2, Workingmethodsorproductionprocesses, such as welding, painting or

shif t work may be studied jointly through medicai, physiological, psycho—

logical, chemîcal and engineering methods.
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3. Largp rou2fpersonnei may have common probiems or difficulties

in adjustrneat to work and hroad studies are being organized on such

problems as the aging worker, the rehabilitation of the unemployed

worker etc.

4. be made the subject of a hroad

study of the health prohiern s of th e whoie occupational field, utilizing

medical, physiological, ychoiogica3.. sociologîcai, engineering and

chemîcal methods to study on one hand man at work, health, morhidity,

working capacity etc. and on the other hand work, such as wdrk ‘oad,

ergonomics and occupational. hazards. The groups seiected for these

studies shouid belong to professions where large groups are employed,

where occupationa] hazards rnay be considerable or where rationalisation

or mechanisation rnay introduce a rapid change of the working îtuation

and consequently increase problems of adjustment. Such studies have been

carried out in forestry and among stevedores, are currently being carried

sut in modem agriculture and have been planned for long distance truck—

drivers.

In order to ensure an efficient coordination of occupational health research

in the country the institute is organizing conferences for the exchange of ex.

periences and the coordination of the planning of research and fieid studies.

Such conferences have been held for instance on nitroglycol, dust measure

ment, si.lîcosis, asbestosis. heat stress, vibration and the ergonomics of

truckdrivers in forestry.

The institute is cioseiy cooperating with the regional departments of occupa—

tional diseases at the regional hospitals, which pursue a consderable amount

of research. According to a proposai by a govemnmental committee six such

centres or departments will be deveioped in different parts of the country.

At the moment uch weil-equipped centres are found in Stockholm, Ô rebro

and Lund and in addition there is a srnall centre in Eskilstuna.

in

The rapidiy expanding occupational health services have caused a great de

mand for personnel trained in occupational heaith and the National Institute

0f Occupational Heaith recently had to expand its teaching programme con

siderably.

r
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Tut teaching programmes tiat are now developed for occupational heaith

physicians, saf’ety and industriai hygiene engineers and occupational nurses

aim at diplorna courses combining theoretical and practîcal training including

fieid work, and lasting one academic year. At present flic theoretical part of

the training is heing carried ouI. The organization of the practical training

at the different departments of the institute and of field work at a few selected

occupational health services will gradually be developed during tise next few

years.

A course in ergonornics for production and construction engineers, designers,

architects etc. has been conducted, lasting one academic year and has met

with great interest from industry.

Information

Tise responsibility 0f tise institute is not only to carry out research and field

studies but also to see that tut resuits are distributed and applied. The insti—

bite has therefore organized its publications along three unes:

t. Information to other institutes, employers and unions, organiz.tions,; in

dustries, industrial physicians, safety engineers, industrial nurses and

the general public through News (AI-aktuellt) published every two months

and containing surnmaries of the activities of the institute (in Swedish).

Z. A series of Reports containing re sults f rom applied research anti practical

investigations, usually in Swedish but aiways wîth English summaries

(AI-rapport).

3. Results from research are puhlished in the institute s scientific journal,

StudiaLaboris et Salutis, as well as in the usual international scientific

journals in English.

4. Information conferences and training courses on special subjects are

organized.

Summary

The recent trend in occupational health in Sweden is the considerable develop—

ment of occupational health services, based on a voluntary agreement between

flac employers’and unions’ organisations, the expansion of health services to

embrace not only large industries but small industries, the joint health centres

for groups of industries and the expansion of industrial health services to

other places of employment, such as forestry, agriculture, building industry

and transport.



Research and teachîng has been developed especially through the creation

in 1966 of a National Institute of Occupational Health. Interdiscipiinary re—

search has been in the foreground with emphasis on applied research and

the practical application of the resuits to work in the field. Teaching is be—

ing expanded by the institute in order to rneet the increasing dernand for

personnel in the field of occupationai health
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EXPERIENCES FRbM STARTING AN OGGUPATIONAL HEALTH INSTITUTE

Backgrowid

As in many other countries the setting up of occupational health institutes

in Sweden was started gradually. 1938 a National Institute of Public Health

was formed having three departxnents, namely general hygiene, nutrition

and occupational hygiene. 1946 a Departnient of Occupational Diseases was

organized at the University Hospital in Stockholm (Caroline Hospital) as

wefl as at the Stockholm City Hospital (South Hospital). In 1952 the Swedish

Employers’ Confederation started a Council on Personnel Administration.

thereby creating an organization to study human problems at work1 especiaily

the psychological and sociological aspects as well as to conducting £ield sur

veys and applied research. In 1955 the Swedish Employers’ Confederation,

the Council of Personnel Administration and the forestry industries started

an Institute for Physiology of Work. There ensued a considerabie need for -

the coordination of ail these organizations, which were active in different

sectors of occupational health. A sirnilar situation can be found in nany

other countries (Forssman, 1967).

The Department of Health, Labour and Social Affairs appointed in 1964 a

Committee to study this problen-i. The Gommittee proposed in its report the

creation of a National Institute of Occupational Health, to which most of these

organizationa should be transferred or coordinated, and this proposai was

accepted by the Parliament in 1966.

Aim

The purpose of the institute is to carry ont research and surveys on problems

of nian at work, study the demand made upon maxi by different jobs, the in

fluence of production methods, working equipment and environinent upon hu

man performance, study occupational diseases and other ili-effects on the

by
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health of persons exposed to occupational hazards, carry out mndustrial

hygiene surveys and rnake recornmendations to prevent occupationai hagards.

The institute should also train engineers, doctors and other personnel n oc.

cupational health. In other words, the organization should study man at wok

in its broadest aspect, including occupational hazards, accidents, and aIro

the .general adjustment of work to man and man to work.

Activities

The major activities oî the Institute are research, service and teaching.

froni the standpomnt of the above-rnentioned amis.

Organization

The Institute was organized into five departments according to a plan dawn

up by the Governrnent. At the start there was no department cf csccupatiorial.

paychology and sociology but after only one year of experience it was obviau

that such a departient was necessary in order to carry ont broad studie

on nian at work.

Plan of organization, see Appendix 1.

When activities started in 1966 there was a staff of about 90. in 1969 it had

risen to about 120, of whom 30 with university training.

The firet problern to be deait with waa the coordination of the different de

partments. Broad occupational health interdisciplinary research projecta

were started to stirnulate this coordination and to bring it about Uiat the

Institute gradually worked as a unit.

The firat major research problem was started 1967, dealing witli heatth

problems in modem forestry. The work in forestry is rapidly changing due

to mechanisation and rationalisation and this nay involve many problems on

adjustment te new working conditions. A team of 12 examined about 500 wor.•

kers in forestry concemning health and working capacity. Their ;øbs we:re

studied in respect of work load and occupational hazards axid information was•

collected on adjustment attitudes and job satisfaction. A speciai study was

carried out concemning the ergonornics of tractors and on vibrations frorn

motor saws. A recoznmendation will be worked out concerning occupational

health services in forestry, designed especiafly to meet the health prQblerns

of forestry of today and of the near future. A report was published 1968.

In 1968 a study on the health problems of dock workers and stevedores was

etarted in accordance with a simular plan to study the health 0f the working

population, the work load, occupational hazards in order to have a backgroLmd
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for recomrnendations for occupational hcalth services. A preliminary report

is under preparation.

A project leader vas nominated for each of these schernes. Such large re

searcl projects usually cover about I 1/2 years.

It was considered important that the responsibilities of the Institute should

not only include research projects and the relevant scientjfic report but also

distribution of information concerning jts practical application on the fac

tory floor” includingif necessary field experiments and training programmcs

Contacts and programme priorities
S

The Institute should adjust its programme on research, service and teaching

to the present and estimated future needs of the commercial and industrial

life of the country. Contacts were therefore established to £ollow the techni

cal developrnent in industry, forestry, agriculture, transport etc. frorn the

health aspect as well as the development of the labour force, the situation

on the labour rnarket concerning un- or overemployrnent, mobility of occu

patic.nal groups etc. These contacts had been established already through

the organization of the Executive Board of the Institute, where the National

Employment Service and the Workers Protection Board as weil as the Fede-

ration of Labour Unions, the Confederation of Employers and the Organiza

tion of Salaried Employees aré represented. Close contact was etablished

witii the different research councils and with the National Board on Hcalth

and Weifare. Regular discussions were organized with cornmittees or work

ing groups on occupatiorial health and safety of the Labour Unions, of the

Confederation of Employers and ôf their Joint Council of Workers’ Protection

The information from these contacts formeci a valuable background when pri—

orities for the research programme werc fixed. -

Research

Using the information yielded by these contacts a long term researçh prograrr

was finally formuiated in 1969 which will be revised every 2—3 years in order

that it is continually adjusted to the need of the country. A catalogue on re

search projects has been developed. Research is carried out by eaçh depart—

ment on the development of methods or of special problems within heir res

pective fields. It is relatively easy to organize an institute where each depart

ment is carrying out its own research independently. It is more important

but much more difficuit to have interdisciplinary research carried Out cover

ing the activities of two or more departments.

J
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TheInstitute has divided these broad research projects into four major

groups:

f. Occupationalhazards medical epidemiological tudies are combineci

with industrial hygiene engineering surveys, for instance on silicosis,

asbestosis, noise, vibration, with the aim of developing preventive

medical and technical measures.

2. yecîal workin rnethods or production proces ses, such as welding,

painting, shift work may he studied jointly through medical, physiolo—

j gical, psychological, chemical and engineering methods.

3. Lare.ouRsof the working population may have common problems or

difficulties in adjustment to work and broad studies are organized on

such projects as the aging worker and the rehabilitation of the unemployed

worker.

4. Occupationaljroups. A broad study of the health problems of the whole

profession or occupation with combined medical, physiological, psycho—

logical, sociological, engineering and chemical rnethods to study the

health and working capaci’ty of rnan at work and on the other hand work

load, ergonornics and occupational hazards. The groups selected for these

studies belong to professions where occupational hazards may be consi—

derable, where rationalisation or mechanisation may introduce a rapid

change of the wor.king situation, and where large groups of peopie are to

be found. Such studies have been carried ont in forestry, arnong stevedores,

is currently being carried out in modem agriculture and are planned for

long distance truck-drivers.

Information

It is extremely important that resuits of research and field studies are widely

distributed through publications. They are organized along three unes:

t. Information to organizations of employers and unions, industries, institute

engineers,
hysicians, nurses, and the general public through a 4-page

News bulletin (AI—aktuellt) every two montha containing sumrnaries of the

institutes ativities — in Swedish.

2. A series of Reports (AI-rapport) containing reports from applied research

or practical field investigations, usually in Swedish, aiways with English

sun-imaries.

2. A scientific journal, Studia Laboris et Salutis, for scientific reports in
English. Resuits of research are of course often published in the usual
scientific joumnals.
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Service

Service or investigations upon request from authorities, organizations, in

dustries, hospitals will gradually be developed, now that research and train

ing programmes have reached a certain stability. In order to gain practical

experience and a field area for training and experiments in occupational health

services and industrial hygiene surveys the occupational health services for

groùps of industries will be connected with the institute. This wiil enable the

institute to develop methods for field work, try out resuits from laboratory

research and apply them to the conditions on the factory floor and use the

field area for fild training. f

Teaching

Teaching programmes have been developed mainly during the last year in

order to expand the teaching of industrial physicians, industrial nurses,

safety and industriai hygiene engineers as well as teaching in ergonomics of

construction and production engî.neers. The teaching programmes wili aim at

one academic year with a combination of theoretical and practical teaching.

The students are now given in ail 4—8 weeks o theoretical training in the form

of seminars, lectures etc., split up irito periods of I—2 weeks each, and with

literature to study and field problerns to solve in the periods in between.

Field training ai. selected industrial heaith services, at the departments of

the institute and at the oc cupational medical departments of the re.gional ho

pitals will be organized within the next few years.

Building

A permanent building for the institute is being planned in place of the provi

sional buildings located at five different places at present in use. In.order to

have an efficient coordination of the different departments of this institute it

is essential to have ail activities housed in one building. 0f course a great

deal of work will always be carried out in the field.
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