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SYNOPSIS

A short survey has been given on the purpose and methods
of pre-employment and regular examinations and job analysis.
Placement of workers from the health point of view must be carried
out according to the physical and mental demands of the work and
the qualifications of the individual worker to fulfil those demands.
Although the principles of the placement process are known, there
is a great need for research into some leading problems.

Pre-employment and Regular Examinations

The main purpose of pre-employment and regular examinations, when
they were introduced into industry, was case-finding, i.e. early diagnosis
and early treatment of detected illness, and prevention of advancement of
the disease and of new cases among persons in the environment. For
instance the early detection of tuberculosis is of definite preventive value for
all persons in the environment and the early detection of syphilis or heart
disease will, through early treatment, prevent later impairment. These
examinations must be planned in relation to morbidity, age, sex, occupa-
tional hazards, and other factors. A pre-employment examination will
normally include personal history, physical examination, some degree of
psychological or psychiatric examination, laboratory tests of blood and
urine, and X-ray examination of the lungs; details will have to be worked
out in relation to the group to be studied. The pre-employment and regular
examinations should be co-ordinated with the public health and medical care
activities existing in the community.

There seems to be no doubt about the value of pre-employment examina-
tions from the general preventive aspect. The value of regular examinations
has, however, been disputed. It is very difficult to give a guarantee of good
health to a person without an extremely detailed examination, and it has
been stressed in some countries that it is more efficient to have medical
services easily available for those who require them, as soon as any symp-
toms arise, than to make regular examinations of the whole population.
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It is exceedingly difficult to show the effect of regular health examinations
by figures of reduced sickness rate or absenteeism. An attempt has been
made to study the long-term effect of regular physical examinations of
workers on the incidence of sickness and absenteeism. Comparing one group
having regular health examinations with another group not having such
examinations, it seemed as if the sickness rate and the number of days
lost on account of sickness after some years would be lower in the group
subjected to regular examinations.2 The great variation from year to year
and the small amount of material available on this subject, however, make
it doubtful whether there is a significant difference. It must also be
remembered that there are many factors other than health examinations
that will influence sickness and absenteeism among a group of workers.

The usual method used to show the value of regular examinations is to
report the incidence of medical findings influencing the working capacity
or necessitating treatment. Experience in many countrizs has shown a
remarkable incidence of medical findings (Norway,1' Sweden,8 Belgium,7
USA 1 2).

It seems now to be generally accepted 1,5 that regular examinations
are of value to maintain the health of a group of people. How much should
be done at the examination, and how long the periods between the examina-
tions should be, must be worked out in relation to the health standards of
the group to be examined, taking into consideration such factors as morbi-
dity, age, sex, and occupational hazards. According to recent experiences in
some European countries with a shortage of doctors and nurses, it is not
considered an efficient use of medical personnel to have regular examinations
annually for all workers. It is preferred that these regular examinations
should be restricted to selected groups. Apart from multiphasic screening
for tuberculosis and syphilis, where practical methods especially suited for
mass examinations are available, it has been proposed to limit these regular
examinations to workers under 18 and over 40 years of age, and to certain
groups with high morbidity rates, such as top executives, and to groups
exposed to certain occupational health risks, such as silica dust, lead fumes,
benzene vapours, and X-rays.

Placement of Workers
Pre-employment and regular examinations, as mentioned previously,

are an application of general preventive medical principles, usually valuable
to improve the health standard of a population. These examinations
should not only disclose diseases at an early stage, but also decide the limits
of the person's working capacity, resulting in placement of workers from the
health point of view.

Suitable and unsuitable jobs would have to be considered, for proper
placement prevents impairment of the health of the individual worker and
sometimes also accidents or diseases among fellow-workers.
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The pre-employment and regular examinations, according to the
demands of particular work and proper placement, are most important
procedures in occupational health.

Job Analysis
Proper placement from the health point of view will include a study

of the physical and mental demands of the work (job analysis) and examina-
tion of the worker's qualifications to fulfil these demands.6'9 It is very
important that the results of the job analysis and the health examination
are written in a manner that is intelligible to the personnel officer, the
manager and the foreman, as well as to the industrial physician.

The analysis and the examination should be done in as detailed a manner
as possible. There are many different methods of job analysis and of con-
ducting the examinations according to these analyses. In the following
paragraphs, the physical demands of work will be stressed; the psychological
and mental demands are of equal importance, but so far little knowledge
of the mental demands of different jobs is possessed.

There exist all grades of methods for placement, from the placement
which is based on the general experiences of personnel officers and industrial
physicians to the most detailed procedures. One method is to examine the
worker for disabilities and then to place him into a certain category-no
lifting, no standing, etc. (see Annex 1). This can be further developed by
estimating his ability and not his disability; for instance, the worker can be
examined according to certain factors, such as physical capacity, hearing
and vision range, and his ability from these findings can be rated in a
certain way-excellent, average, moderate, etc. (see Annex 2). The so-called
Pulheem's system and its modifications belong to this group. In many
countries these two principles are the most frequently used.

A more specific method has been worked out by Hanman,6 in which not
only the physical demands of the work and the human abilities are analysed
in detail-as for instance, lifting (5, 10 kg), fingering, handling, seeing
(far, near, depth)-but also the number of hours during the day when
such demands will be made (see Annex 3). This method, although at
first it appears to be complicated, has without great difficulty been put
into practice in industry in Sweden, among other countries, and the results
seem to be good. A modification of this method with about half the
number of physical factors and with the addition of some mental factors
has also been tried out recently in Sweden with good results and seems
to be more practical (Hultgren, personal communication).

As the demands of the work may change from time to time and the
qualifications of the worker may alter on account of age and sickness,
it is of advantage to have a regular control of placements from the health
point of view. The purpose therefore of regular health examinations is
not to guarantee the complete health of the person examined, but to find
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out whether his state of health and working capacity correspond to the
demands of his current work. The general preventive medical value of
these examinations should, however, also be emphasized and, as stated
previously, it will make for greater efficiency if they are co-ordinated with
the general public health and medical care activities of the community.

It is very difficult to calculate exactly what effect placement accord-
ing to these principles will have on the health of the worker. It is generally
accepted that it will safeguard and perhaps improve the health of the
worker, which may be indicated by reduced sickness incidence and absent-
eeism, and by a lower accident frequency. According to Hanman,6 a proper
placement will also increase the quality and quantity of production, reduce
production costs and labour turnover, and improve morale and job satis-
faction. There is, however, a lack of knowledge of the long-term effect
of certain factors at work which may cause excessive wear on the human
tissues.

The effect of proper placement is perhaps best shown when dealing
with handicapped workers. If these workers are placed according to their
abilities and to the physical and mental demands of the work, the efficiency
of their work, accident and sickness incidence, and absenteeism will not
differ appreciably from that of " healthy " workers.3'6"0"2

Aspects in Need of Research

From this short survey of the purposes and methods of placement, it
is obvious that there are some important points on which there is a great
lack of knowledge and where there is need for research. In physical
examination there is as yet no practical, exact method of evaluating the
physical capacity of the worker. There is also a great need for research
into the different mental demands of certain work and for recording the
corresponding qualifications, as for instance to ascertain the type of person
who will fit into a monotonous job and the type who will be suitable for
high-grade responsibility and a post demanding co-operation with other
people.

Even the more detailed methods of job analysis are related almost
exclusively to practical experience. The physical and environmental factors
at work and their importance for the human being must be studied further
from the physiological point of view. Some recent physiological studies
on heavy work3 are valuable approaches along these lines. Research
into the long-term effect of certain factors during work, such as carrying,
lifting, and standing, on the human body is very necessary. There is also
a great need for research into the very early impairment of health before
there are actual signs of disease. The industrial physician will often see
the worker at a time when he is not completely healthy and yet not exactly
sick, and this period between health and disease is as yet very little known.
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Annex 1

CLASSIFICATIONS OF PHYSICALLY HANDICAPPED WORKERS
USED IN LOCKHEED PHYSICAL LIMITATION SYSTEM *

Group I - No Hazardous Machinery

Persons having serious visual defects, diabetes, heart disease, epilepsy, or hand or
arm disabilities that would constitute a danger are forbidden to work with hazardous
power-driven machines. Machines of this type are rotary saws, punch presses, cranes,
drop hammers, and radial drills. Non-hazardous machines, such as hand drill motors,
polishing wheels, and metal benders, may be used by proficient workers of this class.

Group II - No Heavy Lifting

Individuals with heart disease, hernia, or back disabilities are not permitted to lift
more than 25 lb. at any time.a If lifting is required more than 6 times per hour or fairly
constantly, no more than 15 lb. can be lifted at one time. No more than 15 lb. can be
carried at any time and never more than 10 lb. can be carried up or down stairs. Restric-
tions are more rigid for women.

Group III - Ground Level Work only

Individuals susceptible to dizziness or fainting from any cause or having serious de-
formities of the extremities should not be allowed to work on ladders, scaffolds, airplane
wings, overhead cranes, temporary jigs or any other high unprotected place.

Group IV- Avoid Contact with or Exposure to (agent to be specified)

When this limitation is applied, the specific agent, such as vapours, dust, or material
known to cause allergy or contact dermatitis, must be designated. Contact with, or
exposure to, this agent is therefore forbidden.

Group V - No Extensive Walking or Standing

Individuals with lower extremity disabilities or artificial limbs, back lesions, varicose
veins, etc., are not permitted to walk or stand more than 50% of the working shift.
Intermittent standing or walking is permissible. Bench work is preferable.

Group VI - Special and Miscellaneous

Any condition requiring limitation not included in the first five will be placed in this
class and the specific limitation described, such as Group VI must work in noise-free
areas, Group VI must not use hand grip tools. Limitation to this class indicates the
presence of a physical condition of particular importance.

* Information supplied by the late Dr Fenn Pool, from the Medical Department, Lockheed Aircraft
Corporation.

a The 25-lb. limit was accepted to meet the legal requirements in California.
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Annex 2

RATING OF WORKER'S ABILITY

The industrial physician will examine the worker according to his capacity in the
following fields:

P Physical capacity - heavy physical work
F Feet, lower extremities - standing
N Nose and throat - dust exposure, risks of lesions in

upper respiratory tract
R Respiration, lung function - dust exposure, risks of

pneumokoniosis
S Skin - risks of occupational dermatoses
V Vision
I Intelligence

The worker's capacity will be rated for each factor in the following way

1. Excellent
2. Average
3. Moderate
4. Below minimum standards

The result of an examination may be:

P F N R S V I

2

3

4
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Annex 3

PHYSICAL DEMANDS ANALYSIS WORK SHEET *

Job Title: ........................................

Job Location: . . . . . . . . . . . . . . . . . .

Physical Factors:

1-5

6-10
Lifting (pounds)

11-25 includes pushing and
26-50 pulling eftort while

51-100 stationary

100+
1-5
6-10
112 Carrying (pounds)

11-25 includes pushing and

26-50 pulling effort while
51-100 walking

100±

RI Fingering

Li Handling

- Below shoulders

2RX S ~~ReachingRL Above shouldersj
Throwing

Sitting
Total time on feet
Standing
Walking
Running
Jumping
Legs only
Legs and arms i ng

L While sitting
&R g ~~~Treading- While standing

Stooping
Crouching
Kneeling
Crawling
Reclining
Twisting
Waiting time

42
43
44
45
46
47
48
49

Far - Snellen
Near - Jaeger Seeing
Colour
Depth I
Hearing
Talking
Other:
Other:

Environmental Factor.

50 Inside
51 Fair weather
52 Wet weather O
53 Hot oF
54 Cold °F

_ 55 Sudden temoerature changes
56 Humid
57 Dry
58 Moving objects
59 Hazardous machinery
60 Sharp tools or materials
61 Cluttered floors
62 Slippery floors
63 High places
64 Electrical hazards
65 Exposure to burns
66 Explosives
67 Radiant energy (kind)
68 Poor lighting
69 Poor ventilation

_ 70 Toxic conditions (kind)
71 Wet quarters
72 Close quarters
73 Vibration
74 Noise
75 Working with others
76 Working around others
77 Working alone
78 Shifts
79 Other
80 Other:

Verified with: Foreman's Name Date

* After Hanman,5

2
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2
a
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41

Job Analyst's Name
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RItSUMEI

A l'origine, les examens d'embauche et les contr6les sanitaires periodiques avaient
essentiellement pour objet de depister une maladie eventuelle, d'en poser le diagnostic
precoce et de la traiter immediatement afin d'en prevenir les progres et la transmission.
Depuis, on s'est demande quelle etait la valeur reelle de l'examen general periodique. De
I'avis de certains, le personnel m6dical serait plus judicieusement employe et gagnerait
en efficacite si les travailleurs avaient la possibilite de recourir facilement aux services
sanitaires et medicaux de l'entreprise au lieu d'etre soumis systematiquement a des exa-
mens periodiques. L'experience semble prouver que ces examens doivent porter soit sur
les groupes de personnes dont le taux de morbidite est eleve, soit sur ceux qui sont exposes
a des risques professionnels d6termines. Lorsqu'on dispose d'appareils se pretant aux
examens en serie, il conviendrait de proceder egalement A des examens periodiques en vue
du diagnostic de certaines maladies en particulier. Dans pusieurs pays, 1'( examen multiple
de depistage*) a donne de bons resultats.

Lors des examens d'embauche et de contr6le sanitaire periodique, il est indispensable
de tenir compte des exigences physiques et mentales de chaque emploi, ainsi que des
aptitudes des travailleurs. Pour determiner ces dernieres, on peut contr6ler les aptitudes
physiques (resistance a la fatigue, oule, vue, etc. ) ou bien les incapacites (station debout
contre-indiquee, interdiction de soulever des poids lourds, etc.). Pour diverses raisons,
les epreuves d'aptitudes devraient, de preference, avoir lieu a l'occasion des examens de
sante.

L'analyse des taches ne se contente plus comme avant de fixer les aptitudes physiques
et mentales exigees pour un emploi determine. Plus precise, elle doit indiquer le temps
que le travailleur est appele a passer chaque jour A executer les diverses operations que
sa tache comporte.

Quel que soit le syst6me adopte, les examens d'embauche, les examens de contr6le
effectu6s periodiquement ou apr6s une maladie et le placement des travailleurs A un poste
convenant A leur condition physique representent les principaux moyens d'action dont
dispose la medecine du travail pour ameliorer la sante des travailleurs et les proteger
contre les accidents et la maladie. Par voie de consequence, ils permettent de reduire
l'absenteisme et la frequence des maladies et accidents ainsi que le taux de rotation de la
main-d'oeuvre industrielle, et ils contribuent a la creation d'une bonne ambiance de travail.

Toutefois, les methodes suivies a l'heure actuelle en vue de determiner la capacite
physique des travailleurs sont loin de donner toute satisfaction et il y aurait lieu de les
perfectionner. De plus, on ne connalt encore que tres imparfaitement les aptitudes men-
tales qu'exige l'exercice des differents types de travaux. Les problemes que pose le place-
ment des travailleurs ne sont pas tous resolus, aussi convient-il d'en poursuivre l'etude.
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