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THE SE C O N D  IN T E R N A TIO N A L  C O N FE R E N C E  
O N  O C C U PA T IO N A L  M U SCULO SK ELETAL D ISO R D ER S  

A N D  P R E V E N T IO N  O F  LO W  BACK PA IN  
(October 16 — 18, 1990, M ilano, Italy)

JA N U S Z  A. IN D U L S K I*

The Conference was held O ctober 16 — 18, 1990 in M ilan, Italy. It was 
organized for the second time by the D epartm ent of O ccupational H ealth  
Sciences, N ew  York College of O steopatic M edicine; the New York Institu te of 
Technology represented by Professor M .A . El Batawi (coordinator of the 
Conference); and the  Research U nit “Ergonom ics of Posture and M ovem ent”, 
Institute of O ccupational Medicine, U niversity of M ilan, represented 
by Professor A. Grieco. The Conference enjoyed the cooperation and 
co-sponsorship of the  W orld H ealth  O rganization Regional Office for Europe, 
Copenhagen; the In ternational Commission on O ccupatonal H ealth; the 
In ternational Association for Agricultural M edicine and R ural H ealth, as well 
as of the W H O  C ollaborating Centers on O ccupational Health in China, 
Bulgaria, France, H ungary, India, R.O. Korea, Poland, Singapore, USA and 
USSR.

The debates were organised into 7 sessions. They were very well-planned 
and created an  opportunity  to  present the m ost vital issues on the spreading, 
pathogenesis and prevention of diseases of the musculoskeletal system. Each 
session was started w ith a key-note speech. Seven key-note speeches had been 
prepared by specialists in individual areas at the special request of organisers.

The first session, chaired by Professor J.A.D. Anderson (England), 
Professor G. M olteni and  Dr E. Occhipinti (Italy) was devoted to  the significance 
and incidence of lum bosacral syndrome. The key-note speech was delivered by 
Professor M .A . El Batawi, New York Institu te of Technology (USA). He 
indicated the  im portance of occupational lum bosacral syndrome, its incidence 
in various regions of the world and in various occupations. He 
stated that low back pain  (LBP) is not specific for any occupational group. It is 
induced by m any factors, however, physical strain and non-ergonom ic working
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conditions (inappropriate body position at w ork, lifting of heavy objects, 
persistent physical strain, single great strain or m ovem ent and vibrations) are 
the basic causes. D a ta  on the incidence of lum bosacral syndrom e, collected in 
various countries, are incom parable because of different methodology. For 
example, in China, LBP confirmed by clinical and  radiological examinations, 
occurs in 2 1 —44%  of workers, depending on the kind of job . In France, where 
a  questionnaire survey in workers of the agricultural, paper and silk industries, 
was performed, incidence of LBP reached 63% . The au tho r stressed higher 
incidence of this disease in developing countries, where m anual w ork coupled 
with great physical strain is still predom inant, while application of ergonomic 
principles and prom otion  of health education on work safety are far from being 
satisfactory.

The key-note speech was followed by eight findings. They dealt with the 
incidence of locom otor organ pains in various countries and  in various 
occupations.

The studies carried out in D enm ark revealed th a t diseases of the 
musculoskeletal system, proved to be the m ost frequent cause of disability: 4.2 
cases per 1.000 persons annually. These included cervicobrachial and 
lum bosacral syndrom e — 57% of all cases; discopathy — 26%; arthropathy
— 24% ; rheum atic disease — 12%; and osteochondropathies — 7%. 
(J.V. Verbeek, C oronel Laboratory, U niversity of Amsterdam, the N ether­
lands). It was also found th a t the incidence of certain  syndromes was related to 
sex. D iscopathy, spondylosis, derangem ent in terne of the knee and  osteochon­
dropathies wre m ore com m on in men, while wom en suffered m ore often from 
osteoarthritis, ligam ent and muscles disorders, cervico-brachial syndrome, 
rheum atoid arthritis and deformity of the feet. A part from  differences in body 
structure and life-styles, the m ultifarious n a tu re  of the job perform ed and 
distinct working conditions caused a varied incidence of these diseases in males 
and females.

O ther findings referred to selected groups of workers. Sick absenteeism 
during a period of one year was analysed in 3,566 French railway workers 
(.D. Leger et al., SN C F, Paris Cedex, France). A to tal of 52%  persons took sick 
leave; 3,674 certificates of tem porary work disability were issued, covering 
52,309 days altogether (an average of 21.7 days per one person). Among 14 
causes of the sick absenteeism under study, non-traum atic pathology of the 
locom otor organs proved to be a significant problem. T he num ber of persons 
absent a t work because of this reason took th ird  place; a general num ber of 
sick leave days was second while the average num ber o f those days (equal to 
13,4) took seventh. T hat indicated th a t the discussed sickness did no t belong to 
the very acute ones. Lum bosacral syndrom e was diagnosed in 224 out of 393 
persons with non-traum atic  pathology of the locom otor system. The average 
num ber of days of absenteeism in this group was equal to  9,6 days, lower than 
in o ther groups of causes of these diseases.

N on-traum atic diseases of the locom otor system  occured m ore often in blue 
collar workers in the 30 — 40 age group bu t the most serious changes occurred 
in persons over 50 years of age. This pathology was m ore frequent in persons



Occupational musculoskeletal disorders 199

with 16 — 25 years of employment, however, the m ost acute cases were observed 
in persons with 5 years of employment. In  order to  dim inish sick absenteeism 
am ong workers, special preventive measures were taken at, and outside, places 
of employment.

In  G erm any it was found th a t in transporta tion  workers the incidence of 
spondylopathy, mainly lumbalgia, was 26%  higher than  in the control group 
(A. Luttm an  et al., Institu t fur Arbeitsphysiologie an der U niversitat D ortm und, 
Germany). The percentage of spondylopathy increased with age in both  
groups. Nevertheless, the num ber of persons with spondylopathy diagnosed 
during the first year of em ploym ent was 3.5 times higher in transporta tion  
workers than  in the control group. This observations account for the special 
care of workers employed at strenuous work posts during the first years of their 
employment.

In  workers em ployed in Italian  railway transporta tion , pains of the cervical 
spine were, in com parison with the control group, m ore frequent in the 26 — 35 
age group (3.7%) and even m ore frequent in the 36 — 45 age group (12.5%). 
Occurrence of pains of the thoracic spine was higher by 5,5% and 2,5%, and of 
the lum bar spine by 24,1% and 27.5%, respectively.

It is the opinion of the authors (G.L. Discalzi et al., Institute M edicine del 
Lavoro, Torino, Italy) th a t in this group of workers there is. a high risk of these 
com plaints. Analysis of body position, repeated bendings of the lum bosacral 
spine, m anual lifting of loads as well as clinical exam inations perm its the 
drawing of such a conclusion. Im provem ents based on ergonom ical principles 
are essential to  decrease the risk.

G.F. Moens et al. (ID EW E O ccupational H ealth  Services, Brussels, 
Belgium) presented the results of a questionnaire survey on back pain in female 
social workers. The survey covered 4,723 subjects; 73%  of them  suffered from 
back pains, a t least once during their life; 63%  — during past 12 m onths and 
18% reported current pains. According to the estim ation, the to tal incidence of 
back pain was equal to  44%. In 72% of female respondents, repeated episodes 
and in 9% , continued pain, were observed during the past year. There were 
82% of persons suffering from pain of the lum bosacral spine; in 72%  pains 
were m ore intense at w ork but only 29% of persons had  been on sick leave, 
lasting an  average 36 days. It was stressed tha t the frequency of com plaints was 
related to  the region of abode, sex and living conditions of respondents; and 
additionally to individual and subjective assessment of work load.

Periodical studies carried ou t by M . Nardinii et al. (Servizio Sanitario 
Aziendale G ruppo Enim ont, Ferrara, Italy) in chemical industry workers 
(18 — 55 age group) revealed that 18% of workers suffered from diseases of the 
locom otor system. This percentage was identical with th a t of the incidence of 
chronic, degenerative diseases of the locom otor system in males of the same 
age, and pains in the lum bosacreal spine were m ost frequent. N o relationship 
between age and incidence was found. P rom otion of education on appropriate 
positions of body at work and adjustm ent of w ork posts to  w orkers’ health 
conditions were strongly recommended.



200 J. A. Indulski

The results of a questionnaire survey on w ork related LBP in occupational 
groups at high risk (nurses and mail workers) were presented by A.M . Feyer et 
al. (N ational Institu te of O ccupational Health and Safety, Sydney, Australia). 
They reported  tha t 87%  of female respondents suffered from LBP currently or 
during the past year, 75% persons with pains could not lift heavy objects 
w ithout additional pain and only 13% m anaged to avoid sick leave. Both 
groups of persons with and w ithour LBP showed no difference between the 
frequency of psychological dysfunctions and dissatisfaction with jobs per­
formed. The m ethodology of presented studies was criticised because of the 
specific form ulation of the questionnaire questions addressed to given occupa­
tional groups (nurses) and lack of prospective inform ation.

J. A. Indulski et al., (Institute of O ccupational M edicine, Lodz, Poland) 
presented results of the questionnaire survey and m edico-laboratory exam ina­
tions perform ed on groups of males employed at posts proved to  be pathogenic 
for the locom otor system because of load lifting, vibrations and shaking, 
changeable microclim ate conditions and non-ergonom ically designed seats. 
Concreters and drivers of heavy vehicles were particularly exposed to these 
factors. LBP was observed in 20% of persons of the 20 — 29 age group and its 
incidence increased with age to such an extent tha t in the 50 — 59 age group 
75% of persons already suffered from low back pain. LBP was observed in 
55% of concreters 20 — 29 years old but the per cent increased to 90 in the 
50 — 59 age group. The incidence of LBP in older groups did no t differ from 
tha t observed in  reference groups. Significant differences were noticed only in 
younger groups, which indicated an  apparent effect of an occupational factor. 
A forced body position, most often bent over machines (machine-building, 
ceramic and paper industries), was another negative factor; 70%  of the to tal 
males under study w orked during tw o-thirds of their shift in a position which 
significantly loaded the extensor muscles of. the trunk. LBP was observed in 
35% of persons in this group whose average age was 47 years.

L aboratory  investigations were perform ed on this group; the projection of 
the centre of gravity was defined by m eans of post-urography; electro­
m yography was taken during the dynam ic and static exercise test and the 
strength as well as dynam ic characteristics of extensor muscles of the back were 
identified. I t was found tha t after 8 hrs of w ork the field of statokinesiography 
was expanding, while the strength of back muscles and their angular velocity 
vere diminishing, and the spectrum of E M G  pow er density within low 
frequencies was increasing. The results proved the fatigue of postural muscles 
after work, therefore, the applied non-invasive and fast m ethod was re­
com m ended in the detection of consequences of postural muscle overload.

The second session was focused on the pathogenesis, diagnosis and 
therapy of low back pain. The session was chaired by Professor J. Indulski 
(Poland), Professor V. Pietrogrande and G. Frigo BSc (Eng) from Italy. The 
key-note speech was delivered by Professor J.A.D. Anderson fG uys H ospital 
M edical School, L ondon, England). He reminded us that com pression of nerve 
roots by the prolapse of the nucleus pulposus of the intervertebral disc, or o ther 
structures which causes encroachm ent of the intervertebral foram en of the 
vertebral canal are the main causes of LBP.
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Pains m ay also be evoked by spine arthritis or com pression of the 
articular capsule by adjacent tendons and muscles. These sym ptom s m ay occur 
when joints are w eakened by a long-lasting load or repeated ro tations of the 
trunk. The syndrom e of law back pain is often caused by sacroiliac joints. 
Tendinous junctions of sacroiliac joints m ay be dam aged by a sudden load or 
repeated displacem ent of the articular surface and com pression of adjacent 
structures, consequently evoking pain with increasing intensity during an 
inappropria te position of body. Low back pains m ay also be caused by diseases 
of the kidneys, abdom inal organs and the m inor pelvis.

Back pain  episodes are very often caused by traum as or by a strain 
associated w ith the lifting of a heavy object especially in an inappropria te 
position of the body. L oad which can be lifted w ithout harm  depends on the 
shape of an object (placem ent of the centre of gravity), distance from the body 
axis and the position o f the spine itself (inflection and /o r twist increase pressure 
inside intervertebral discs). A long-lasting tw isting position of the body, even 
w ithout any load, is an o th er cause of pain. Environm ental factors evoking back 
pains such as vibration, m icroclimate changes, and especially cold, should also 
be m entioned here.

According to Professor Anderson, the afore-said group of factors may 
induce back pains even in a m an with a well-structured and properly 
functioning spine. T hus, the conclusion can be draw n tha t certain professions 
associated w ith this group of factors predispose an  early occurrence of pain. 
This hypothesis has been confirmed by num erous epidemiological studies. 
Bearing in m ind that inappropria te  lifting of load is the m ain cause of pain, in 
the opinion of Professor Anderson, special trainig of workers according to the 
principle: getting ready  (mentally) of assessing situation and positioning 
(GRASP) should be strongly recommended. Each w orker should be aware of 
the size of a heavy object, its position and all abstacles which are to be 
overcome on the way. H e should also be able to  ad o p t an appropriate position 
of body. Such training should be started a t school to prevent spine traum as in 
every day life. It should  be the responsibility of employees to secure proper 
position of body and safety during lifting and transporta tion  of objects through 
correct organisation o f work and work posts.

Non-invasive m ethods of measurem ents (surface EM G , radio pills to 
m easure pressure in the abdom inal cavity) em ployed in surveys carried out 
directly at w ork posts, and in persons perform ing various jobs, facilitated 
identification of harm ful posts.

The au th o r also stressed the significance of secondary prevention, 
designed to reduce the incidence of disease in a population  by identifying 
persons with a higher risk of back pains: persons with increased or limited 
m obility of the lum bar spine, scoliosis above 10°, insufficient strength of 
muscles involved in lifting of objects, persons in whom  spontaneous lifting of 
objects evoked excessive pressure in the abdom inal cavity, persons with 
diagnosed developm ent m alform ations of spine (spondylolisthesis, spinal 
stenosis detected by ultrasonographic examination), with HLA/27 antigen, 
associated w ith the risk of spondylitis ankylopoietica, and persons with
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fragility of capillary vessels, associated with h igher risk of discopathy. Persons 
from these risk groups should be advised to  avoid jobs involving high load.

A part from pathogenesis, Professor Anderson  discussed isssues on the 
diagnosis and therapy of low back pains. H e stressed th a t in abou t 60%  of 
cases, approxim ately two m onths after the sudden onset of disease the pains 
disappear idiopathically bu t in abou t 25%  the recurrence of an  illness is 
observed. Therefore, better understanding of back pain  pathogenesis may 
prove to  be very helpful in preventing the recurrence.

The key-note speech was followed by a  presentation of 10 findings 
indicating significant pathogenic factors an d  specifying m ethods which 
facilitate early detection of pathological changes in the spine as well as 
preventive m easures and rehabilitation procedures.

K .N . Gavrilovich et al. (Institute of W ork  Hygiene and Professional 
Diseases, M oscow, USSR) discussed the clinical progress of degenerative 
changes in intervertebral discs in digger operato rs employed in a strip mine. 
Clinical sym ptom s of osteochondrosis were found  in 84 out of 300 operators 
observed (28,2%). Symptoms were radiologically confirmed in 53 persons, in 
the o ther persons, spondylitis deform ans was detected, mainly in operators 
with a long period of employment. In  261 operators, sym ptom s of vibration 
disease were diagnosed apart from back pains. Such a coexistence of symptoms, 
in the opinion of the authors, reveals the share o f vibration in the pathogenesis 
of osteochondrosis.

A significant role of a whole-body v ibration  (WBV) in the occurrence of 
spinal com plaints was also indicated by the m etaanalysis of d a ta  presented in 
the literature. The analysis was perform ed by H.C. Boshuizen (University of 
Am sterdam, the Netherlands). In  persons exposed to WBV, spondylarthrosis 
(OR* =  1.45, confidence interval 90%  — 1.23 — 1.71), displacement of 
intervertebral discs (OR =  1.64 — 1.36 — 1.98), spondylolisthesis (OR =  
=  1.46 — 1.00 — 2.10) were m ost com m on diseases. Vertebrogenic pain 
syndrom e was also m ore frequent in persons occupationally exposed to  WBV 
(OR =  1.53 — 1.33 — 1.77). Sciatic neuritis was also m ore frequent in those 
persons. A proportional relationship between the size of exposure and the 
num ber of spine pathologies was found, however, this relationship became 
m ore cam plicated since the onset of exposure.

The relationship between body position, outer load  at w ork and diseases 
of the m usculoskeletal system was stressed by many contributors.

R. Stalhammar et al. (Institute of O ccupational H ealth, Helsinki, Finland) 
presented the results of studies perform ed in  airport workers who loaded 
aircraft hatches. Back pains were reported by 62%, low back pains by 38%, 
om algia by 54% and knee pains by 61% . Porters usually w ork very long 
(12 — 14 hrs/day), they carry abou t 11 tons during  a period equal to only 17% 
of a shift, and  work in sitting, squatting and kneeling positions. EM G  
exam inations revealed that w ork in the kneeling position was mostly 
strenuous for back muscles and in the sitting position for shoulder muscles,

* — O R  =  odds ra tio
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while the highest pressure in the abdom inal cavity was observed in the 
squatting position. After a shift the body height of porters had decreased by
7 mm. A recum bent position, very favourable for alim entation of intervertebral 
discs, was strongly recom m ended during rest breaks.

E. Vingard et al. (Departm ent of O ccupational M edicine, K arolińska 
H ospital, N ational Institute of O ccupational H ealth, Stockholm, Sweden) 
identified, on the basis of the case control investigations, hard  physical work as 
an  early retirem ent risk caused by diseases of the m usculoskeletal system. The 
risk of earlier retirem ent in groups of m oderate and large w ork load increases 
proportionally  to  the m agnitude of the work load. In  workers of the building 
and metallurgical industries, an  increased risk of earlier retirem ent was related 
to  lum bosacral and cervico-brachial syndromes, coxarthrosis and gonarthrosis. 
In  farmers and forestry workers, an increased risk of lum bosacral syndrom e 
and osteoarthritis was observed, while in workers of the building industry 
(painters and floor tilers) gonarthrosis and cervicobrachial syndrom e were the 
m ain causes of early retirement.

F o u r presentations were focussed on new m ethods of early detection of 
vertebrogenic pain syndrome. 0 . Friberg (Research Institute of M ilitary 
Medicine, Kouvola, Finland) presented unconventional m ethods of rad io ­
logical exam inations supported by collected data. X-rays of the lum bar spine 
and hip joints taken in a standing position revealed changes invisible in 
pictures taken in a recum bent position. Among 700 persons with chronic low 
back pain, scoliosis of 10° or even higher com pensated by an asym m etric 
position of lower limbs or pelvis was diagnosed in 24% ; the “kissing spine” 
syndrom e was found in 9%  of persons and forward or backw ard displacem ent 
of vertebrae in 21% . The first thing to be disclosed by this dynam ic 
radiography was instability of the spine. In  50% of patients m odern rad io ­
logical m ethods facilitated the identification of cause of back pains of unknow n 
etiology. Due to  these m ethods it is easier to  apply therapy effective in a given 
kind of pathology.

Application of a quantitative com puter tom ography (QCT), a non- 
-invasive technique used in the determ ination of bone m ineralisation, was 
presented by R. Molinini et al. (D ipartim ento di M edicina del Lavoro, 
Fondazione “S. M augeri” IRCCS, di Cassano M., Bari, Servizio di Radiologi, 
Osp. “C asa di Sollievo della Sofferenza”, S.G. R otondo, Foggia, Italy). Pictures 
of 2 - 1 0  mm layers of lum bar vertebras 1 —4 were taken and the density of 
those layers was com pared with a solution of know n concentrations of 
minerals. The level of m ineralisation was calculated in m g/m 3. In the course of 
the exam ination a patient received 200 — 300 millirems.

Prelim inary exam inations were performed in 5 workers em ployed in the 
building industry, exposed to general vibration. The exam inations revealed 
th a t in all the workers the level of minerals in their spine bones was lower than  
standard  values for their relevant age and sex. Conventional radiological 
exam inations did no t show osteoporotic changes as they can be noticed only 
when the bone m ass decrem ent reaches 30 — 40%.
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Dysfunctions of the spine were investigated by m eans of “E PM  Research 
U nity” in assemblers of telephone sw itchboards (U. Carbone et al., Institute 
M edicine del Lavoro, N apoli, Italy). The m ost evident changes were observed 
in the 35 — 45 age group, employed during a period of 15 — 20 years. Significant 
changes were found in the cervical spine. This device detects dysfunctions 
before the onset of limited mobility of the servical spine diagnosed by means of 
conventional examinations.

R. Belfanti et al. (Clinica O rtopedica 1° dell U niversita di M ilano, Italy) 
discussed the application of CYBEX BACK SYSTEM in the objective 
assessment of the spine capacity and the quantitative determ ination of strength 
loss. This device m ay also be used in rehabilitation training as an  isokinetic 
ergometer.

M ethods of comprehensive rehabilitation in persons with low back pain 
were presented by K. Milanowska (R ehabilitation D epartm ent, M edical 
Academy, Poznan, Poland). R ehabilitation is designed to eliminate pain, to 
stretch the spine, to  diminish com pression of nerve roots and to  strengthen 
muscles in order to  develop the so called “muscle corset”, to restore proper 
position of body and to stabilise the spine. The basic rehabilitation procedures 
comprise: gradual stretching, analgetic physiotherapy, gradually intensified 
exercises, instruction of patients how to perform  the exercises at hom e (20 — 30 
min daily) and how  to perform properly various activities so as to  protect the 
spine.

A. Golaz et al. (Unite de Medicine du Travail et d’Ergonom ie, Institu t de 
M edicine Sociale et Prevention, Universite de Geneve, Switzerland) highlighted 
the relationship between low back pain and depression symptoms. They 
posited th a t two groups of patients could be distinguished: one with sym ptoms 
of depression preceding the onset of low back pain and the other vice versa. 
These health conditions are usually reflected in occupational activity. Both 
groups of patients reported more symptoms and they were m ore dissatisfied 
with their work posts. Occurrence of both categories of sym ptoms at the same 
time is m ore com m on in persons whose work is m onotonous, requires limited 
qualifications and is performed under time pressure.

A nother session, chaired by Professor A. Durao (Portugal) and Professor 
S. Boccardi (Italy) was devoted to o ther diseases of the m usculoskeletal system. 
O ccupational diseases of the musculoskeletal system, upper limbs, shoulders 
and neck were presented by Professor M .H . Pope. He stated that the m ajority 
of these health conditions are induced by the character of job, namely its 
repeatability. By the term  “repeatability” it is understood tha t a given cycle of 
operations is repeated every second m inute or even m ore often during a whole 
shift. A cycle lasting 30 minutes or less is considered as a level of high 
repeatability. Cum ulative traum a disorders (CTD) are more com m on causes of 
diseases of the m usculoskeletal system than  accidents a t work. C TD s are 
induced by a num ber of factors such as considerable effort, a forced and 
overburdening position of the body, low tem perature, vibrations, an 
ill-eq u ip p ed  working post and gravity interaction. R otation  of workers, 
diversification of basic functions and detection of early CTD  symptoms are the
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recom m ended solutions for this group of disorders. Organisers of w ork should 
realise th a t intensive w ork with short (1—2 min) breaks is more effective and 
healthy th an  hard w ork  during a long period of time followed by a 15 —20 min 
rest.
The au th o r also discussed various diseases and w ork related causes of CTD.

D isease

Inflam m ation of tendon sheets o f finger 
flexors

Inflam m ation of tendon sheets of finger 
extensors

Inflam m ation of tendon sheets o f abductor 
and  extensor of the th u m b

Ganglion

Epicondylitis

Inflam m ation of tendons of the arm  ro taro rs 
Inflam m ation of finger nerves

C arpal tunnel syndrom e

Tension neck syndrom e (pain of muscles) 

Inflam m ation of the biceps brahi 

P a in  of shoulder muscles 

W inged scapula 
Serratus m uscle pulsy

O ccupational risk factors 

M ovem ents with bent wrist

Elbow deviation of a side-twisted wrist

1. O ver 2000 m ovem ents/hour
2. Inadequate  experience
3. Repeated local burden
4  D irect local blunt traum a
5. Simple repeated m ovem ent which requires 

strength and speed
6. Repeated radial o r  ulnar bending of wrist 

especially when connected with great effort of 
thum b

1. Sudden o r im proper load of tendon or jo in t
2. Repeated m ovem ent with strained wrist
3. Repeated ro tations of wrist

Radial bending of wrist with inner ro ta tion  

Rising of hands
C ontact of palm s or side surface of fingers with 
tools

1. R epeated m ovem ents of hands
2. W ork requiring repeated bending or extreme 

extension of wrist connected with intensive 
pressure

Intensive and repeated movements 

T raum a

Repeated m ovem ents (?)

Carrying of objects

Causes and incidence of diseases of the locom otor system (mainly upper 
limbs) as well as diagnostic m ethods and analyses of load m agnitudes were 
presented in 11 findings.

N. Draganova (Institute of Hygiene and O ccupational H ealth, Sofia, 
Bulgaria) discussed the results of studies on wom en performing light but 
repeated work. The questionnaire survey indicated th a t 85%  of seamstresses, 
32%  of com puter operators, 63%  of assemblers of small elements, 44%  of 
draughtsw om en and  78%  of com puter program m ing specialists were afflicted 
with diseases of the musculoskeletal system (neck and shoulders — 63 % ; low



back pain — 60% ; fingers and wrist — 35%). E M G  exam ination of postural 
muscles and those directly involved in work indicated that significant changes 
of the integrated E M G  am plitude occurred in persons engaged in occupations 
in which diseases of the musculoskeletal system  were m ost often reported.

S. Prantskyavichus et al. (K unas M edical Academy, L ithuania USSR) 
recom m ended the impulse magnetic fiekł (6 m T, 5 0 -8 0  kHz) generated by 
KV A RK  apparatus as a very efficient therapeutic m ethod for a  dam aged 
locom otor system. The m ethod applied in the  rehabilitation program m e 
advances the recovery.

J.E. Coe (US Occupational Health, U niversity of Illinois, Chicago, USA) 
characterised 600 clinical cases of carpal tunnel syndrom e (CTS). The 
syndrom e was equally frequent in males and females. In 71%  of females and in 
49%  of males CTS was related to repeated m ovem ents at w ork and in 
remaining persons it was caused by a single traum a. The therapy and  period of 
work disability were very long and the cost of treatm ent very high ($ 20 000 for 
each case). The au thors stressed the significance o f early detection o f CTS and 
recommended, besides classic diagnostic m ethods (interview, m easurem ents of 
clasp strength), to examine the sensation of v ibration  (in 80%  of CTS patients 
its level was increased) and conduction rate in  the m edian nerve (in 46%  of 
CTS patients it was lowered). These m ethods should  be employed in systematic 
screenings.

The results of epidemiological and clinical studies of CTS on chain saw 
operators (a control group) and other m anual workers not exposed to 
vibration were presented by M . Bovenzi et al. (Instituto di M edicina del 
Lavoro, U niversita di Triesta, Italy). The statistical analysis indicated an 
increased incidence of the following syndrom es in persons exposed to vibra­
tion: pains in upper limbs, inflammation of the suprascapular muscle tenden, 
epicondylitis, inflam m ation of synovial sheets in  the forearm  and wrist, and 
CTS. It was observed th a t the incidence of carpal tunnel syndrom e in sewers 
increased together with growing vibration.

K. Gluckert et al. (D epartm ent of O rthopedic Surgery, University of 
Erlangen, Germ any) shared their experience ab o u t the application o f magnetic 
resonanse in identifying causes of occipitoatloid jo in t instability and  in early 
non-invasive diagnosis of degenerative changes in  the cartilage of knee joints.

Incidence and categories of dam age to  locom otor organs were presented 
by H. Blankenburg et al. (Institute of O ccupational M edicine, H um boldt 
University, Berlin, Germany). Their studies revealed a significant frequency of 
lowered spine efficiency and limited mobility of joints (twisting of the trunk, 
bending and stretching of the elbow, adduction and  abduction in the wrist) in 
fishermen. Instability  of the spine was trifold an d  “tennis elbow” 4 — 5 times 
higher in fishermen than  in the control group. Lim ited strength of the back and 
abdom en muscles was also observed in this g roup  of workers.

Robens O ccupational Task Analysis System (ROTA) used in  m easure­
m ents and analyses of locom otor organ load was discussed by B. M . Bulthuis 
et al. (D epartm ent of Physiology, University of Nijmegen, Arbouw, the 
Netherlands). The Chaffin program m e which perm its the calculation of the
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force of compression of vertebras L 5 — Sj, was employed in the analysis of data. 
This system was applied in work load assessment in the building industry.

A. J. Van der Beek et al. (Study Centre W ork and Health, Faculty  of 
Medicine, University of Amsterdam, the N etherlands) displayed the results of 
the questionnaire survey on the health effects of em ploym ent in transporta tion . 
The analysis of work conditions in this group of workers revealed th a t apart 
from physical efforts (frequent lifting and carrying of loads, asym m etric 
movements, and struggle with an  im proper location of the steering-wheel), 
there are other risk factors such as a long period of work under time pressure 
and long unexpected demurrages. Those factors, and particularly physical load 
evoke adverse health effects inducing diseases of the m usculoskeletal system.

Successful application of a balance chair which facilitates a proper sitting 
position in the rehabilitation of persons with low back pain as well as the 
results of an investigation into the incidence of spine-related ailm ents were 
presented by S. Gilbertova (D epartm ent of R ehabilitation Medicine, P ost­
graduate M edical Institute, Prague, Czechoslovakia). According to  the results 
obtained, 68% of com plaints referred to the cervical spine, 54% to  the lum bar 
and 42%  to the thoracic spine. A significant correlation between com plaints 
and the level of work-related bending of the cervical spine was also observed.

The session devoted to  epidemiological issues was presided over by 
Professor G. Wickstróm  (Finland) and Professor G. Arbosti (Italy). 
A m ultifarious etiology of low back pain was dealt with by Professor J.D.A. 
Anderson who stressed, am ong others, difficulties in collecting inform ation on 
the incidence of this syndrome. D uring cross-sectional studies the difficulties 
resulted from the periodical character of com plaints, which consequently 
forced investigators to  refer to  the very often m isleading m em ory of patients. 
An attem pt to identify the num ber of sick persons, and episodes of sickness, is 
very often hindered in the prospective studies by the fact that one person m ay 
experience a num ber of periods when pain is m ore intensive while another may 
be afflicted by several diseases at the same time. W hen investigating the issue, it 
is essential to identify no t only the incidence of the disease bu t also time of its 
onset. Unfortunately, the obtained d ata  are quite often m arred by m any 
doubts.

C ohort studies are m ore reliable, however, a sample of the population  is 
investigated in the same way as in the cross-sectional study: there is an 
opportunity  to register successively the onset of disease (new cases) in 
sub-groups stratified according to  a suspected risk. Such studies facilitate 
identification of professions, or kinds of jobs, which induce given diseases, 
occupation risk factors (functions, w ork conditions, m anner of jo b  per­
formance, lifting of heavy objects, adoption of body position) and other 
variables (sex and age).

Epidemiological studies on back pain are m ore com plicated than  those on 
other disease entities. This is related to the periodical character of pain, as was 
already m entioned, and with idiopathic subsidence of symptoms. Ambiguous 
definitions of the site and cause of pain produce additional difficulties. Pain  is 
usually caused by rheum atism  of soft tissues, dam age of spine joints, derm al
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hyperaesthesia, com pression of the articular capsule by ligaments and de­
generative changes in intervertebral discs. The diversity of causes is reflected in  
the In ternational Classification of Diseases. In its latest issue one may notice, 
for example, th a t lum bago and neurologia are two separate entities.

Studies on m orbidity face the same diagnostic difficulties. In  the  m ajority 
of cases, a m edical certificate of tem porary w ork disability states th a t 
osteoarthrosis was the cause of disability while osteoarthrosis of the lum bar 
spine, as well as degenerative changes in  lum bar and cervical intervertebral 
discs, were the real causes of the disease. The analysis of medical certificates 
issued because of rheum atic diseases revealed th a t in two thirds of the cases 
patients suffered from back pain.

. In G reat Britain, according to da ta  presented, about 50 million w orking 
days .are lost annually  because of back pain in males. Certain regional 
differentation was noted, for example in northern  England 11.0% of the to ta l 
sick absenteeism was caused by dorsopathy while in Wales 7.5%, in the 
south-eastern regions of England — 7.1% , and in eastern England as m uch as
13.0-%. This differentation results from different climate and kinds of jo b s 
predom inating in a given region.

The au th o r also stressed that sick absenteeism without medical certificate 
(practiced in the UK) should be taken into consideration as well, in the analysis 
of the relationship between sick absenteeism and kind of work performed. T he 
consequences of pre-selection of workers, avoidance of, or entering certain  
em ploym ent by persons with given predispositions should not be neglected. 
Additional burdens, outside profession, especially in women running 
households also play a significant role. Chronic diseases very often become the 
reason why people change their jobs. This is one of the mechanisms o f 
autoselection. Age of retirem ent because of health reasons m ay also be 
considered as a useful indicator of the discom fort caused by the afore-said 
diseases.

F rom  the epidemiological point of view, the greatest problem  is th a t low  
back pain is in fact only a symptom. Studies carried out in 2,694 blue collar 
workers revealed low back pain in 30% of workers while 76% of workers 
suffered from discopathy or pains of underterm ined diagnosis. In the g roup  
under Study an increasing incidence of rheum atic diseases was observed in  
those below 55 years of age while it was decreasing in elder groups. T he 
incidence of discopathy increased with age, and pain of underterm ined 
diagnosis was less frequent in older persons. Hence, the significance of analysis 
of age differences in groups under study.

The seriousness and duration  of low back pains should be also considered 
and  the following groups of patients could be distinguished:

a. patients treated  in a hospital or absent a t work during a period  
exceeding 6 weeks;

b. patients with serious pains lasting over one year;
c. patients under medical care (constant or increasing pain).

Low back pains have become a great health problem  only in these groups o f 
patients.
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There is an o th er group of persons who accept back pain on unknow n 
etiology as an excuse for being absent from w ork and ask for a medical 
certificate of tem porary  work disability. Such a possibility finds its confirm a­
tion in the results o f the study. The com parison was m ade between the num ber 
of sick leaves in groups with back pain and with o ther diseases. It was found 
that the sick absenteeism  because of o ther reasons was higher in persons below 
45 with back pains, while in the group above 55 years of age, sick absenteeism 
because of other diseases was lower than  in the control group, which means 
that absenteeism due to  back pain becomes som ething of a substitute.

F o u r other reports on low back pain were presented during the session.
F. Carnevale et al. (SPISSL — USL 10/D, Florence, Italy) reported  the 

results of analysis o f accidents at work in health  service workers. In  the group 
of 5,000 workers, 131 out 1,062 cases were defined as lum bosacral pain 
syndrom e according to  AIL classification (Accident N ational Insurance). Those 
accidents occured m ore often in “high risk” wards where the staff rendered 
services to immobilized patients. A uthors drew attention to the selection of 
workers and to  the transfer of workers with LBP from “high risk” wards to 
easier jobs.

P. M. Bongers et' al. (Coronel Laboratory, D epartm ent of O ccupational 
Health, University of Am sterdam, the N etherlands) focussed atten tion  on the 
increased risk of L B P related to  exposure, of various durations, to  pain 
inducing factors. T hey observed a 4.2 times higher incidence of LBP in harbour 
workers of R otterdam  and in drivers of container transporters in the age group 
below 35, while in  operators of circular loading machines, the highest risk of 
LBP (3.6 times h igher than  in the control group) was found in persons over 40. 
In bo th  groups, exposure to vibration exceeded an  eight-hour limit.

T he education program m e “H ealthy Back” was described by T. Suurnakki 
(Centre for O ccupational Safety) and V. Louhevaara (Institute of O ccupational 
H ealth, Helsinki, F inland). Aging of the w orking population and the increasing 
num ber of persons afflicted with diseases of the musculoskeletal system forced 
the im plem entation o f such a program m e in 305 out of 410 questionnaired 
enterprises. Physical exercises, supervised by instructors, and recreation days 
were organised. Besides, workers were trained how to use properly their 
locom otor organs. The program m e stim ulated cooperation between workers, 
the occupational health  service and staff responsible for work safety. The 
results of the program m e were found very succeseful in 32% of enterprises and 
fair in 62%.

G. Fabbri et al. (Instituto M edicina del Lavoro, Universita Cattolica, 
Rome, Italy) presented the results of studies carried out am ong drivers of 
electric-fork-lift trucks. Although, the work or this group of drivers was much 
easier than  those w ho drove heavy vehicles, low back pain was observed in 
30% of subjects after 5 — 6 hours of effective work, and half of them  were on 
sick leave. N o cases of discopathy were found in this group of workers. 
F requent twisting of the trunk  and vibration insufficiently suppressed by 
a driver’s seat were the m ain causes of pain, confirmed by the analysis of video 
tapes.
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The session on the epidemiological evaluation o f intervention program mes 
was chaired by Professor P. F. Fleisher (USA) and  Dr E. Occhipinti (Italy). 
Professor G. Wickstrom  from Finland presented principles of im plem entation 
and evaluation of intervention programmes. He stated that various forms of 
intervention were applied sim ultaneously because of the diversified etiology of 
diseases of the musculoskeletal system. Nevertheless, precise m atching of 
groups under study and controls, standardised methods o f evaluation of 
exposure and effectiveness of applied measures are indispensable in each case 
as well as identification of a properly sized sam ple and duration  of observa­
tions.

The au th o r exemplified difficulties and possible mistakes a t every stage of 
the investigations, starting  with planning, th rough  evaluation o f results. Proper 
m atching of control samples should eliminate the impact of other factors. 
Therefore, groups should be selected n o t only according to age and sex bu t also 
according to  the branch of industry, occupation, duration of exposure, 
structure and m ethods of m anagem ent in the w orking place. An intervention 
program m e should em brace all persons. Its lim itation only to volunteers 
hinders the form ulation of objective conclusions.

In order to achieve a final goal, nam ely the decreased incidence of 
musculoskeletal diseases, individual actions should be oriented towards 
im provem ents in both, the work m ethodology and  the capacity of workers. The 
program m e should com prise the following stages:

a. recognition of the problem  (workers are informed abou t the problem  
and  their role in finding the best solution);

b. education (workers acquire basic knowledge of anatom y, physiology 
and biomechanics);

c. cognition of relationships (workers begin to  recognise adverse opera­
tions in their work);

d. application (workers plan how to “use” their body);
e. observation (m onitoring of attained changes).
The effect of the intervention program m e can  be evaluated when it is in 

progress by selecting appropriate variables. M easurem ent of these variables 
m ust be perform ed in exactly the same way in each phase of the study, hence 
required repeatability of applied m ethods. Positive responses to questions 
included in  questionnaires, positive results of the study, and  other objective 
measurem ents m ay be used in evaluation of the program me. Sick leaves can be 
also registered bu t one should be aw are of o ther factors affecting their num ber. 
In  such case, a specific rate of exposure and  a  sensitive index of accom ­
plishments should be selected. Im pact of o ther factors occurring simul­
taneously such as changes in production process, work organisation and 
em ploym ent of new m ethods of work, m ay im pede the form ulation of 
conclusions.

An increased incidence of diseases or com plaints is a com m on observation 
during the first stages of the program m e. This results from im proved health 
eduction am ong workers and from earlier reports on health problems. Lower
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acuity of new cases proves that the program m e has been accepted by workers. 
A successful program e should limit the num ber of new cases.

Closing his presentation, Professor G. Wickstrom enum erated the targets of 
further studies:

a. to  search for m eans aim ed at decreasing the num ber of traum atical 
disorders of the musculoskeletal system;

b. to eliminate work overload associated with pulling, pushing and lifting 
of various heavy objects at work;

c. to  modify organisation of work in order to  eliminate, or at least limit, 
operations which require an  unchanging and forced position of the body, and 
m onotonous movements;

d. to  provide facilities for regular physical exercises particularly for those 
workers who perform  a m onotonous kind of w ork and whose musculoskeletal 
system is not properly used in the course of work.

It was also stressed tha t people involved in the im plem entation of 
intervention program m es should im prove their understanding of the cost- 
-effectiveness evaluation. The lower incidence of diseases of the m usculoskeletal 
system, the better the economy.

The key-note speech was followed by five findings. The first three 
enum erated conditions which determ ine the LBP occurrence in nurses and 
denoted the application of preventive measures. P. Tamminen (Turku Regional 
Institute of O ccupational H ealth, Turku, Finland) com pared two preventive 
measures. O ne depended on m uscle-training and education on how to lift 
patients, the other com prised lectures on principles and techniques of the safe 
lifting of patients and instructions of self-training. Positive results were 
observed only in the group of nurses following an intensive training. The 
incidence of low back pain declined from 43 to  24%  and a m ore limited 
num ber of spine injuries was also observed. The com parison of video tapes 
registered before and after in troduction of the program m e showed significant 
positive changes in techniques of patient’s lifting used by nurses.

P ilot studies on diseases of the musculoskeletal system and LBP in nurses 
were presented by U. Stoessel et al. (University of Freiburg, Germany). They 
postulated that low back pain occurs already in students of nursing schools 
and th a t it increases with years of em ploym ent. In  students studying general 
nursing BP was observed in 40%  during the first year, in 70% during the 
second and in 60%  during the th ird  year of studies. In  students of pediatric 
nursing the incidence was equal to  20%, 28%  and 58%, respectively. These 
results inspired broad prospective and retrospective studies, and a preventive 
program m e was initiated.

F. Larese and A. Fiorito, Institu to  di M edicina del Lavoro, Triest, Italy) 
presented the results of their studies carried out in two groups of nurses, one 
employed in a general and the o ther in an  oncological hospital. The 
relationship between the num ber of nurses and the num ber of patients was 
adopted  as a w ork-load m easuring tool. In  the general hospital, the relation 
was equal to  0.57 and in the oncological hospital 1.27. LBP was observed in 
48%  of general hospital nurses and in 33% of oncological nurses. These figures
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showed that work load was a m ore significant factor than  age and d u ra tio n  of 
employment.

A group of Ita lian  authors (Instituto di M edicina del Lavoro USL 19 and 
Institu to  di M edicina del Lavoro, U niversita di Siena, Italy) discussed the 
results of a questionnaire and  medical studies perform ed on workers employed 
in a coking p lant and in the ceramic industry. They analysed the incidence of 
cervical, thoracic and lum bar spondylosis. S tandard  m orbidity and risk rates 
were calculated in four age groups. The highest incidence of cervical 
spondylosis and a significant grow th of o ther rates, when com pared w ith  the 
control group, were found in younger workers below 35.

The succeeding session was focused on ergonom ic LBP prevention. The 
session was presided over by Dr V. H. Hildenbrandt (the N etherlands) and 
Professor A. P edotti (Italy). The significance of ergonomy and prevention  of 
occupational back pain was discussed by Professor A. Grieco (Italy). In  his 
opinion demage to  the musculoskeletal system results m ost frequently from  the 
m anual lifting and carrying of objects, and the risk increase when:

a. a lifted object is heavy;
b. a lifted object is large;
c. an  object is lifted from the floor;
d. frequency of lifting is high.
The possibility of dam age is also related to  the body position. I t is 

essential to  consider the duration  of a given position as well as the space and 
conditions in which people work. A body-position proves to  be appropriate 
when a person does no t feel any discomfort, fatigue or pain after a short period 
of work and no distant disorders in the structure or functions of the locom otor 
organs are observed.

Among various m ethods of assessing body-positions, one should select 
those which satisfy the aims of the study. Psychophysical m ethods are usually 
employed in the identification of the m axim um  load which can be lifted by 
a person in given conditions. Tests of m uscular power and endurance a re  very 
useful in designing w ork techniques to be applied during risk operations. The 
analysis of the spctrum  of E M G  signal frequency helps to assess muscle fatigue 
and facilitates the identification of limits of lifted and carried loads as well as 
efforts connected with the pushing and pulling of heavy objects.

The biological analysis of m ovem ent is im portant in prevention, but it 
should be rem em bered th a t its accuracy is inversely propotional to  its practical 
application.

This analysis is useful in the calculation of intervertebral disc compression. 
According to  N IO SH  instructions, no actions are required when the force of 
com pression during lifting is lower than  350 kg. M axim um  permissible value is 
equal to  650 kg. If the spine load falls within these limits during the  work 
process, an ergonom ic correction of the work place is recom m ended, and 
workers should be accordingly selected and trained.

The determ ination of com pression force employs the full gam ut of m ore or 
less sophisticated m ethods of m easurem ent, from simple schemes an d  equa­
tions, through a com puter analysis of position registered by means of a  video 
record.
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Various m easurem ents prove that the spine load during m anual lifting can 
be dim inished by:

1. minim ising the weight and size of lifted objects;
2. m inim ising the distance between the centre of object gravity and person 

lifting an object, and the distance of object dislocation;
3. extension of lifting time and exam ination of intervals between con­

secutive lifting operations.
A fixed body position, for example, a sitting position, which is quite 

common, proves to  be another considerable risk. Repeated m ovem ents coupled 
with great effort belong also to  adverse factors.

Analysis of fixed positions and evaluation of hard  m anual w ork employ 
practically the  same m ethods, however, in the former case, duration  of the fixed 
position should  be additionally taken into consideration.

In  o rder to  prevent adverse health effects of a fixed body position, 
maximum m obility  and Comfort should be provided, and the effort of 
locom otor organs should be minimised during a predom inating position. The 
latter aim cou ld  be accom plished through:

a. o rganisation of work posts according to  ergonom ic criteria;
b. p roper organization of w ork (10 min of “alternative position” after each 

45 — 50 m in period  of work);
c. provision of training and appropriate inform ation.
Studies on  the fixed position of the body are still very limited, while the 

results of such studies are very m uch desired in view of the changing character 
of work. F u tu re  studies on these issues and clinical investigations should 
highlight cause-effect relationships, advance our knowledge on the dim ensions 
of working places and provide inform ation on optim um  duration  of a given 
position, length of breaks and time used for “alternative positions”.

A pplication of ergonom ic principles in LBP prevention was presented in 
six reports.

An ergonom ic analysis of basic functions perform ed by operators pushing 
and pulling levers was perform ed by D. Roman and J. Bugajska (Central 
Institute for L abour P rotection, W arsaw, Poland). In  the analysis, an 
unconventional m ethod was used to  measure tiredness, namely all levels of 
physiological, physical and psychological param eters were totalized. I t was 
found tha t the  electrom yogram  proved to  be the m ost sensitive ind icator of 
tiredness. T he results revealed th a t pulling of the lever was m ore convenient 
than pushing and  the po int which is 30° from the sagittal plane caused less 
fatigue for the  subject th an  the point- located 60° from this plane.

A group of au thors from the C ontrol L aboratory, Faculty  of M edicine, 
University o f A m sterdam , presented two reports on ergonom ic studies aimed 
at adjusting tab le  height to  new requirem ents resulting from changes in the 
body dim ensions in pregnant women. It was revealed that pregnant women 
preferred a stand ing  position a t work and favoured tables which were lower 
than those designed according to  ergonomic standards. The difference was 
equal to  6.8 cm. Thus, a table used by pregnant women who worked in the 
standing position  should be 16 —21 cm below the elbow. Bearing in  mind
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this observation, it is necessary to  include an th ropom etric  m easurem ents of 
p regnant women in ergonomic data.

Studies presented by D. Coggon et al. (M R C  Environm ental Epi­
demiology Unit, Southam pton, U nited  Kingdom ) aim ed at identifying the 
im pact of body height and kind of occupational activity on LBP incidence. It 
was indicated th a t the onset of low back pain was related  to the lifting of heavy 
objects at w ork (both in males — relative risk (RR) =  2.0 and  in females
— RR =  2.2). In males it was also related to  digging (RR =  1.6). A relationship 
between LB P risk and body height was found only in m ales (p <  0,0001). The 
susceptibility of tall m en to  spondylarthrosis did n o t result from mechanical 
load of the spine since it was higher in short m en who perform ed the same jobs 
(digging and carrying heavy objects).

J. T. Begemann-Meijer et al. (D epartm ent of Physiology, University of 
Nijmegen, the N etherlands) discussed optim al w orking conditions for 
bricklayers. They used, in their studies, m easurem ents o f oxygen consum ption, 
m onitoring of cardiac contraction and a questionnaire survey of tiredness. It 
was found tha t am ong various com binations and sizes o f elements and levels of 
brick laying, a level raised by 30 cm in com parison w ith the tradional one, 
dim inished tiredness.

Professor M . Pope (USA) and Professor A. L anzetta  (Italy) chaired the 
session devoted to  preventive medicine.

A key-note speech, stressing am ong others the significance of screening in 
the prevetion of back pain, was given by Dr V.H. Hilderbrandt from  the 
N etherlands. In  his opinion, there are the three following targets for medical 
screening:

1. prim ary prevention — pre-selection of candidates for a given profession 
o r occupation (it is possible if the inform ation on individual predispositions 
increasing the risk is available);

2. secondary prevention — early detection of diseases (an appropriate 
screening program m e prevents the exacerbation of a  disease and  its transition 
from an acute to a chronic condition);

3. tertiary  prevention — re-integration of w orkers (it is possible only if 
individual factors which may afford possibilities of success are well known).

Thus, the m ain goal of m odern screening is to  identify individual risk 
factors. The following questions should be answered then  if this goal is to  be 
accomplished:

1. which factors are significant?
2. which variables should be measured?
3. which m ethods are appropriate?
4. how should the results be interpreted?
Thus far, the following individual risk factors o f back pain have been 

indentified:
a. constitutional (age, sex, body height and  weight, strength of trunk 

muscles, mobile capacity of the lum bar spine, narrow ness of the vertebral 
canal, genetic factors);

b. associated with the position of body (scioliosis, uneven length of limbs);
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c. radiographical (specific demages);
d. m edical (num ber of pregnancies and deliveries);
e. psycho-social (depression, restlessness, emergencies, family problems, 

personality , hypochondria, great responsibility and m ental concentration, 
worse intellectual abilities, diminished ability to  keep em otional relations);

f. dem ographic — (socio-economical conditions, education, place of 
residence);

g. m iscellaneous (sport, physical activity, gardening, smoking, alcohol 
consum ption, professional experience).

T h e  following factors are im portant in the forecast of the likely course of 
back pain:

a. back pain in the past;
b. strength of muscles in relation to the required strength at a given post;
c. physical capacity — although it is logical th a t sufficient capacity 

reduces LB P risk, verified m ethods of assessment applied in num erous studies 
in th is field m ake it difficult to  draw explicit conclusions;

d. stress — onset of low back pain is very often related to stressful 
situations;

e. spine m obility — results of studies are ambiguous;
f. narrow ness of the vertebral canel — some ultrasonographic exam ina­

tions indicate a  predictive value of this factor, however, m ore comprehensive 
studies and  m ore reliable results are required to  draw  final conclusions;

g. sm oking — it is suspected tha t sm oking im pairs alim entation of 
in tervertebral discs (predisposition to discopathy);

h. body height and obesity — only few studies confirm a  positive 
relationship.

Discussing various m ethods of m easurem ent, the au tho r turned special 
a tten tio n  to m easurem ents of spine mobility. H e indicated that analyses of 
m ovem ent, lower speed and acceleration attained in the course of m ovem ent 
are o f  greatest value.

C losing his speech, Dr V. H. Hilderbrandt stressed tha t medical screening, 
in its present stage of advancem ent, m ay only supplem ent preventative 
activities and its results have always to be interpreted in relation to  a clearly 
defined w ork post.

A dditional com m ents in this regard were included in findings presented by
0. W oolf et al. (H adassah University H ospital, Jerusalem, Israel). They 
com pared  the efficiency of two intervention program m es applied during the 
period o f one year (CAL physical exercises twice a  week for three m onths and 
five sessions of “back school” program m e) in persons with low back pain 
occurring at least three times a year. The au thors observed an  im proved 
backw ard  and forward flexibility of the trunk  as well as an  increased strength 
of abdom inal muscles in the CAL group after three m onths, and after the 
subsequent six m onths, differences in the pliability and the strength of muscles 
dim inished. The analysis of ailments carried out every m onth  revealed tha t the 
num ber of m onths with LBP in persons from the CAL group was 4.5 while in 
the “back  school” group and in controls the num ber was equal to 7.3 and 7.4,
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respectively. Therefore, authors recom m ended CAL program m e which proved 
to  be both  inexpensive and effective.

The application of the “back school” preventive program m e am ong 
forestry workeres employed in Alpine conditions was presented by A. Cristofo- 
lini et al. (U nita di M edicina del Lavoro, Trento, Italy). T hey postulated that 
a health education program m e be provided for all workers in  order to teach 
them  how to  avoid movements at w ork which might im pair th e  spine. Persons 
with spondylosis should undergo a special educational p rogram m e joined with 
rehabilitation, which should also em brace physical exercises to  be perform ed at 
home.

P. Leino (D epartm ent of Public H ealth, University of Tam pere, Finland) 
presented the results of studies on the realtionship between diseases of the spine 
and  non-occupational physical activity of blue and white co llar workers. The 
physical activity was measured in kcal/h, and the value over 500 kcal/h 
indicated intensive activity. The capacity of the spine was assessed on the basis 
of clinical exam inations and frequency of pains. A ten-year observation 
revealed a negative correlation between the clinical condition o f the spine and 
the value of non-occupational physical activity in past years. Ó n the other 
hand, an  increased num ber of sym ptoms and LBP cases observed during the 
period of the last five years was no t related to a m ean level o f activity during 
previous years.

M . Jager et al. (Institut fiir Arbeitsphysiologie an  d e r Universitat, 
D ortm und, Germ any) discussed a dynam ic model 3D “D o rtm u n d er” employed 
in the m easurem ent of the locom otor system load. The m odel com prised 30 
body elements and two kinds of load.

The final session was chaired by Professor A. Grieco (Italy) and Professor 
M . A. El Batawi (USA). D uring the session, general conclusions were presented 
as well as directions and areas of further studies outlined.

The conference was accom panied by an exhibition of research equipment 
(used in m easurem ents of locom otor functons, analyses of b o d y  position at 
work, m easurem ents of muscle strength, body movements) and  patterns of 
w ork posts designed according to  ergonomic principles with special reference 
to properly constructed chairs.


