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ABSTRACT. The study comprised 77 building workers
with allergic eczema due to cement. The patients had
attended the out-patient clinic of the Institute of Occu-
pational Health during 1960-62 or 1965-67. Of the 77
patients 43 had a strong and 34 a weak hypersensitivity

bichromate. Thirty-two patients showed a simultane-
cus hypersensitivity to cobalt., Follow-up examinations
serformed in 1965-67 by two occupational dermatologists,
. vocational counselor and a social worker revealed that
,atients with a weak, monovalent hypersensitivity to hi-
‘hromate as a rule had been capable of continuing their
work under proper protective measures. Occupationally
qualified workers had seldom given up their old occupa-
ion in spite of a strong multiple hypersensitivity. Un-
:illed building workers of moderate age with a strong,
oerhaps multiple hypersensitivity seemed to constitute the
most suitable group for vocational rehabilitation.

Occupational dermatoses represent about two-
thirds of the cases of occupational diseases com-
pensated for. Among their causes in Finland, ce-
—ent and lime occupy third place (13). The high
oroportion of cement eczema is partly explained
by the fact that the building industry is one of
the largest trades in Finland, employing about
200,000 workers, 70,000 of whom are directly
exposed to cement, in a country with somewhat
more than 4.5 million inhabitants, and partly by
“he fact that both cement itself and its impurities
e active agents for the skin.

Toxic eczema due to cement as a rule heals
during a relatively limited time spent out of con-
tact with cement, and a relapse can be prevented
by proper protective measures. However, in the
case of allergic cement eczZema with hypersensi-
tivity to bichromate, possibly also to cobalt, both
cluded in cement as impurities in varying
amounts, a return to the old vocation is ordinarily
followed by a relapse of the skin disorder. The
patient has to choose between staying in the same

job, which will prolong his illness, or taking a new
job, which usually results in a lower standard
of living. Particularly when the hypersensitivity
to bichromate affects qualified building workers,
such as masons, plasterers and mosaic layers, vO-
cational rehabilitation meets special problems.

The present study was made in order to pene-
trate dermatological, sociological, psychological
and other factors which influence the ability of a
patient to return to his previous job or to get
along successfully in a new one. Thz investigation
is a continuation of a pilot study previously pub-
lished (12).

MATERIAL AND METHODS

The series consisted of 77 building workers with cement
eczema due to hypersensitivity 1o bichromate. Of them
38 attended the out-patient clinic of the Institute of
Occupational Health for the first time during the years
1960 to 1962 and 39 during the years 1965 to 1967.
Seventy-one were males and six were females. The mean
age of the patients was 45 years.

As regards occupational skill and the degree of con-
tact with cement the patients could be classified as fol-
lows:

Group I: Masons, plasterers, mosaic layers

Group II: Cement workers and their helpers, cement
millers, levellers

Group III: Cleaners, iron workers,
unskilled construction labourers

boring workers,

Of the patients, 37 lived in or near Helsinki (in the
southern part of Finland), and only four were from the
northern or eastern part of the country.

Routine patch tests with more than 20 substances were
performed on all patients at the first examination. The
test series included potassium bichromate 0.59% and co-
balt chloride 2%. The patches were fixed to the skin
for 24 hours, and the reactions were read personally
by the authors half an hour after the removal of the
patches and again 48 hours later. After receiving a posi-
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Table 1. Distribution of the patients and workers in
the building industry in Finland into classifications
according to the degree of exposure to cement

Workers in the
building trade

Present series
of patients

Degree of exposure

to cement No. % %o
Group | 17 22 9
Group II 33 43 3
Group III 27 35 88
Total 77 100 100

tive result with bichromate or cobalt, the substance in
question was tested in serial dilutions to exclude toxic
reactions and to allow conclusions as to the degree of
hypersensitivity. In 46 instances patch tests with trivalent
chromium chloride in 5, 2 and 1% solutions were per-
formed.

At the follow-up examinations in the years 1965 to
1967 all the patients were interviewed by a team con-
sisting of two occupational dermatologists, a vocational
counselor and a social worker.

RESULTS

The distribution of our patients into classifica-
tions according to occupational skill and the de-
gree of contact with cement differed greatly from
the corresponding distribution of workers in the
building industry in Finland, as szen in Table I
The first two groups, bzing exposed to cement
more than other building workers, were highly
overrepresented in the patient series.

Patients reacting to an 0.05 % or weaker solu-
tion of potassium bichromate were classified as

Table 11. Sites of the eczema upon arrival ar the
Institute of Occupational Health

Hypersensitivity to bichromate

Strong Weak

Site of eczema Co+ Co— Co+ Co- Total
Dorsal surface of

hands only 12 9 4 16 41
Dorsal and volar

surfaces of hands 4 3 2 2 11
Dorsal surface of

hands - feet -+ 3 - 6 13
Dorsal and volar

surfaces of

hands - feet 5 3 1 3 12
Total 25 18 7 27 77
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Table 1II. Frequency of hypersensitivity to trivalent
chrome by different locations of the eczema :

Volar surface Volar surface

of hands of feet
Result of test No. of
with trivalent cases Af- Not Af- Not
chrome tested fected affected fected affected
Positive 23 6 17 10 13
Negative 23 6 17 6 17
Total 46 12 34 16 30

strong reactors, and patients reacting to higher
concentrations only, as weak reactors. Of the 77
patients 43 had a strong and the remaining 34
a weak hypersensitivity to bichromate (Table II).
Thirty-two patients showad a simultaneous hypar-
s2nsitivity to cobalt, the majority of these reacting
strongly to bichromate.

Most of the patients (53 cases) were seen within
one year after the onset of their eczema. Of the
six patients with a duration of the eczema of
more than five years, five were weak reactors,
and they had a negative test with cobalt.

In Table II the sites of the eczema at the time
of the first visit have bzen correlated with the
degree of hypersensitivity to bichromate as well
as with the result of the cobalt test. As to the
distribution of the eczema it can be seen that pa-
tients with a strong hypersensitivity to bichromate
combined with cobalt sensitivity did nbt differ sig-
nificantly from those with a weak hypersensitivity
to chromate only. Spreading to the feet occurred
in weak reactors almost as often as in strong
reactors.

Of the 46 patients tested with a 5 to 1% solu-
tion of trivalent chrome, 23 gave a positive test
result interpreted as allergic. The hypersensitivity
to trivalent chrome did not significantly correlate
with the degree of hypersensitivity to bichromate
or with the result of the cobalt test. On the other
hand, as seen in Table III, the feet of patients
reacting to trivalent chrome were slightly more
often affected, whereas no difference could be
seen as to the location of the eczema on the vo-
lar surface of the hands.

Table IV shows that the degree of hypersensi-
tivity to bichromate did not correlate with the
type of cement work. The rate of strong and/or
multiple hypersensitivity among qualified workers,
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Table IV. Nature of the work in which eczema developed and of that now done

Hypersensitivity to bichromate

1960-1962 1965-1967

work in which Strong Weak Strong Weak
eczema
developed Co+ Co-— Co+ Co— Co— Co— Co + Co— Total
Group | 2 2 — 3 2 — 7 17
Group 11 4 7 3 4 6 1 3 5 33
Group 11T 6 -+ — 3 5 4 — 5 27
Total 12 13 3 10 13 5 4 17 77
Present work
Group | 1 — - 3 2 - — 4 10
Group II - 4 2 1 1 — — 1 9
Group 111 3 3 1 4 2 3 — 3 19
Cement-free work 3 4 — 1 5 1 2 3 19
No work: retraining under way o 1 — — 1 — 1 4 7
Retired or continuously

unable to work 5 1 - 1 2 1 1 2 13
Total 12 13 3 10 13 5 4 17 77

such as masons, plasterers and mosaic layers, did
not significantly differ from that observed among
unskilled building workers. Neither could a corre-
lation between the duration of the exposure to
~ement and the degree of hypersensitivity be de-
monstrated. The patients had bzen employed in
cement work for an average of 14 years.

The same table depicts that the more skilled
men of the trade seldom gave up their old occu-
pation, in spite of a strong, and multiple, hyper-
sensitivity. Of four such cases, three continue
‘heir old work using—as much as possible—pro-
rective gloves. The remaining fourth patient, who
in addition is hypersensitive to nickel, ursol, colo-
phony and oil of turpentine, is—at present—un-
able to work at all because of his severe eczema.
He has tried construction work of different kinds
and store and chauffeur work, but has had to
interrupt them all because of an aggravation of
the eczema.

Table IV shows also that eleven out of thirteen
waak reactors from the years 1960 to 1962 have
been able to continue working in their old occupa-
tion. The majority of them was not hypersensi-
tive to cobalt.

Nowadays a greater proportion of the patients
than five years ago take up work free from ce-
ment. However, vocational rehabilitation is a slow
process. Only two patients have completed it with-
in two years and the retraining of seven patients

is under way. In addition, 17 patients have been
energetic enough to find a new occupation with-
out the aid of the retraining opportunities of-
fered by the Vocational Rehabilitation Act of Ac-
cident Insurance. As a consequence Of advanced
age, persisting cement eczema Or SEVere diseases
other than eczema, 13 patients are continuously
unable to work at all.

The ability of the patient to continue his old
work, as estimated by the dermatologist during
the acute stage of the eczema, has been shown in
Table V. When comparing the group diagnosed
from 1960 to 1962 with that diagnosed from
1965 to 1967, we found that considerably fewer
patients in the latter group have been expected
to continue their previous work than in the
former. This is in part due to the shorter follow-
up period, on the basis of which the working
capacity has had to be estimated, and in part to
the new law on rehabilitation, which tends to en-
courage early retraining. Of the 17 weakly bi-
chromate-positive and cobalt-negative patients
diagnoszd during the years 1965 to 1967, 16 were
unable to continue their cement work according
to the early opinion of the dermatologists. This
conclusion was in twelve cases based on the fact
that the patient had tried (more than once) to
return to his previous occupation and the eczema
had relapsed necessitating an interruption in his
work. Likewise, twelve patients had had long-last-
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Table V. Working capacity as estimated by the dermatologist at the time of the acute stage of the eczema

Hypersensitivity to bichromate

1960-1962 1965-1967
Strong Weak Strong Weak
Working capacity
(estimated) Co+ Co— Co+ Co— Co+ Co- Co— Co— Total
Able to do cement work 1 2 2 8 1 | — 1 16
Unable to do cement work 11 11 1 2 12 14 4 16 61
Total 12 13 3 10 13 15 - 17 77
Reason for disability in addition
to the hypersensitivity found
Tried but eczema reoccurred 9 8 1 2 6 3 3 12 44
Long or frequently recurring
sick leaves 8 7 — 2 10 3 3 12 45
Eczema continues in spite of
cement-free work or time off 6 4 1 2 2} 2 — 8 26
Other disorder causing disability 1 1 - - — — = — 2

ing (more than two and a half months) or shorter
but frequently recurring sick leaves. In eight pa-
tients the eczema continued although contact with
the causative agent had ceased.

Table IV shows the need of rehabilitation as
estimated by the vocational counselor at the end
of the follow-up period. Group A included cases
who 1) were capable of doing their previous work,
2) had already changed jobs, 3) were incapacitated
for work. Sixteen of the total seventy-seven pa-
tients had other handicaps also, and for nine per-
sons they presented rehabilitation obstacles of a
higher or lower degree. Group C included cases
who were not able to use rehabilitation services
because of advanced age or some similar cause.
Some kind of obstacle existed for the cases in

Table V1. Need of vocational rehabilitation, as
estimated by the vocational counselor at end of the
follow-up period

No. of
Need of rehabilitation patients
A. Not needed 25
B. Needed, but the patient unmotivated 3
C. Needed, but no realistic possibilities 5
D. Needed and possible 28
(a) New work planned 8
(b) Vocational schooling planned 13
(c) Plans unfinished 7
E. Potential rehabilitation cases 16
(first they will try to continue
their previous work)
Total 77
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Group E as well. Many of them had a high level
of earning in their present profession.

The patients in Group D, who were consid-
ered to have realistic possibilities to use rehabili-
tation services, represented 36 % of the whole pa-
tient series.

Ten patients had received occupational training
previously to the onset of their eczema, but none
of them for the building trade.

DISCUSSION

Rehabilitation in traumatology and orthopedics
already has old traditions and practices, and many
authors have also stressed the importance of voca-
tionally rehabilitating patients with skin disorders
(1, 3, 15). On the other hand, follow-up examina-
tions performed by different investigators have
given controversial results as to the usefulness of
changing jobs when occupational eczema is con-
cerned. On the basis of such follow-up studies
Hunziker & Musso (4), Koch & Peters (5) and
Neumann (10) doubted its value, whereas Gomez-
Orbaneja & Barrientes (2), Peter (11), Rajka (14)
and Skog & Tottie (19) obtained significantly bet-
ter curative results with patients, for whom a
transfer had been made. According to Peter (11)
the cement eczema did not in this respect differ
from other occupational eczema.

Robinson (15) has pointed out that the services
in medical, psychological, social and vocational
areas should be concentrated in a single facility



o that the activities of the centre could be well
co-ordinated. Nowadays such an ideal situation
exists with us at the Institute of Occupational
Health. In carlier years, however, the possibilities
‘or the active retraining of patients with occupa-
tional dermatoses were, for economical reasons,
limited, and the rehabilitation measures depended
solely on the activity of the physician and on the
attitudes of the patient and his employer. Since
the year 1963 a new law “Vocational Rehabilita-
tion Act of Accident Insurance” has provided a
sood basis for the organisation of rehabilitation
for thase caszs in Finland. For this reason, the
patieznts were divided into two groups, one of
which was diagnosed prior to 1963 and the other
after this law became effective.

When the patients diagnosed in the years 1960
to 1962 attended the Institute, they had—con-
rrary to the advice of their physician—after a
horter or longer sick leave to continue their
work, although it was expected that the eczema
would get worss giving reason for long-lasting
disability. Then it was found that patients weakly
<ensitive to chromate and nonsensitive to cobalt
were capable of continuing their work under
proper protective measures. The delay regarding
tha first visit to the Institute in some cases was
likewise explained by a weak hypersensitivity and
a relatively mild eczema. Thus the presznt study
shows that the capacity of a patient with allergic
cament eczema for continuing his previous work,
at least in part, depends on the degree of his
hypersensitivity to bichromate and his possible
hypersznsitivity to cobalt.

The chromium compounds extracted by swzat
from shoe leather have bezen shown by polaro-
graphic studies to be both hexavalent and trivalent
(16, 17, 18). The present study confirms earlier
findings (6, 7, 8) that trivalent chrome in shoe
leather may play some role in the spreading of thz
eczema to the feet. However, the bichromate con-
tent of the shoes seems to have little, if any, effect
in this respect. The lack of correlation between
the degree of hypersensitivity to hexavalent chro-
mium and eczema of the feet is in agreement with
the fact that most of the chromium content in
leather is in the trivalent form.

The patients diagnosed in the years 1965 to
1967 had come to us for treatment after the new
law on rehabilitation began to offer greatly im-
proved possibilities for vocational retraining. Si-
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multancously with the establishment of the law,
the community was rendered more rehabilitation-
minded, which explains why nowadays consider-
ably more patients have been retrained than five
years ago. It is obvious that the effort to rehabili-
tate early, which in itself is wzll motivated by its
avoidance of wasting time, has influenced the es-
timation of working capacity in a too pessimistic
direction. During the short period preceding re-
habilitation the eczema has not had time enough
to heal; neither has there been time to modify
the work of the patient to such a degree that a
succzssful return would be possible. It seems now
probable that a great deal of the weak reactors
nonsensitive to cobalt should have bzen able to
continuz in their old occupation.

Ten patiznts had received occupational train-
ing for another profession earlier, but none of the
patients had received training for the building
profession. The vocational rehabilitation or the
changing of jobs is easier for these cases than
for thosz who have worked in the building trade
exclusively.

It is obvious that, bzsides psychological, social
and educational facts, the age of the patient is of
great importancz when estimating the suitability
for taking rehabilitation measures. The traditio-
nal age limit for vocational schools is 40 years.
In the present patiznt series more than 50% had
reached this age. According to Carrié & Kiihl
(1) more than 70% of their patients aged 50 or
more found themszlves, after a change of work.
in an economically and socially poorer position.
Neumann (9) furthermore observed a certain cor-
relation between age and the standard of educa-
tion among labourers in the building trade. Thus,
two simultanzous factors render the retraining of
aged patients difficult.

Although the reasons for retraining presented
in Table V are strong, they obviously are not
strong enough. We think that, when estimating
the need for rehabilitation, one must not pay too
much attention to the persistence of the eczema
while working in the old occupation or to the
duration of the disability in the acute phase. This
is, of coursz, especially true for casss which are
less suitable for vocational retraining due to ad-
vanced age or other factors. For patients with a
weak hypersensitivity to chromate a certain tem-
perance regarding rehabilitation measures is well-
grounded. The same applies to occupationally
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qualified or aged persons with a good income,
often even in cases with a strong hypersensitivity.
As a consequence of the foregoing, unskilled
building workers of moderate age but with a
strong, perhaps multiple, hypersensitivity consti-
tute the most suitable group for vocational rehabi-
litation, provided that psychological factors ren-
der such measures possible. If it becomes clear
with reasonable certainty that rehabilitation is in-
dicated, the program should be started as early
as possible. The more time the individual loses
from his job, the more difficult it becomes to get
him to return to any kind of gainful employment.

REFERENCES

1. Carrié, C. & Kiihl, M.: Rehabilitation von chronisch
Hautkranken. Berufsdermatosen 76: 351, 1968,

2. Gomez-Orbaneja, J. & Barrientes, E.: Funktionelle
Nachtuntersuchungen bei Eksematikern, Schweiz Med
Wschr 64: 24, 1938,

3. Hodgson, G.: Rehabilitation of the skin patient. Re-
habilitation 69: 35, 1969.

4. Hunziker, N. & Musso, E.: A propos de l'eczéma
au cement. Dermatologica (Basel) 12]: 204, 1960.

5. Koch, F. & Peters, L.: Nachuntersuchungen an Ge-
werbecksemen. Derm Wschr 108: 222, 1939,

6. Morris, G. E.: Cross-sensitization of the feet and
hands due to chrome-tanned leather shoes and gloves.
New Engl J Med 257: 567, 1957,

7.— “Chrome” Dermatitis: A study of the chemistry of
shoe leather with particular reference to basic chromic
sulfate. Arch Derm (Chicago) 78: 612, 1958.

8. — Basisches Chrom-sulfat Ergebnisse der Epicutan-
testung eines Chrom-III-Salzes. Berufsdermatosen 7:
126, 1959,

Scand J Rehab Med 1

9. Neumann, Y. B.: Rehabilitation problems in occupa-
tional skin diseases. Proc Intern Congr Occup hlth
Wienna, 1966.

10. — Contact dermatitis in cement workers and their
rehabilitation, Seminar on research in rehabilitation,
Jerusalem, 1968.

11. Peter, K.: Uber das Schicksal der Patienten mit Ge-
werbeekzem. Dermatologica (Basel) 136:236, 1968.

12. Pirild, V., Forstrom, L. & Tamminen, A.: Rehabilita-
tion in cement eczema. Proc Intern Congr Occup
hlth, Wienna, 1966.

13. Pirild, V. & Kilpio, O.: On occupational dermatoses
in Finland. A report of 1,752 cases. Acta Dermato-
vener (Stockholm) 34: 395, 1954,

14. Rajka, E.: Katamnestische Untersuchungen beruf-
licher chemisch-allergischer Kontaktekzeme. Acta Al-
lerg (Kobenhavn) 27:329 1966.

15. Robinson, H. M.: Rehabilitation. A problem for the
dermatologist, Arch Derm (Chicago) 97:198, 1965,

16. Samitz, M. H. & Gross, S.: Extraction by sweat of
chromium from chrome tanned leathers. J Occup
Med 2: 12, 1960.

17. — Effects of hexavalent and trivalent chromium com-
pounds on the skin. Arch Derm (Chicago) 84:404,
1961.

18. Samitz, M. H., Katz, S. & Gross, S.: Nature of the
chromium extracted from leather by sweat. J Occup
Med 2:435, 1960.

19. Skog, E. & Tottie, M.: Occupational eczema causing
disablement. Acta Dermatovener (Stockholm) 4/:205,
1961.

Key words: Chromates, eczema, occupational dermatitis,
rehabilitation

Address for reprints:

Lars Forstrom, M.D.
Institute of Occupational Health
Haartmaninkatu 1, Helsinki 25, Finland



