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TABLE 5

AVERAGE TIME UsING CHAIN SAw IN THE FOUR
REGIONS STUDIED

ing of the fingers (899;) was most affected by the
weather, followed by sensory loss (84 9%), both of
which become noticeably worse with cold or damp
(Table 8).

Region Mean time
60 TABLE 8
Scotland 3-67 SYMPTOMS AFFECTED BY WEATHER
Wales 7-42
N. England 3-58 .
S. Enggland 672 Symptom s];/::l.p;tg'trl:s No. affected | Percentage
Pain .. 53 31 58
. . . 2 101 84
walking and travelling by bicycle, motor cycle, bus, g,l::cﬁzsgs 182 74 89
and car. The results are shown in Table 6. For all

methods the saw users have higher rates than the
controls. Among the users, those travelling by bi-
cycle, motor cycle, and bus have higher rates than
those travelling by other means. In the control group
only motor cyclists show high rates. The rates are
based on relatively small numbers and are not
statistically significant.

The influence of climate was also investigated
directly. Significantly more men with the syndrome
were affected by chilling at work, during rest periods
and whilst sheltering (p < 0-005) (Table 7). Blanch-

TABLE 6

PREVALENCE OF VIBRATION SYNDROME AND METHOD
oF TRAVEL TO WORK

User Non-user
Method*
Syndrome No Syndrome No
syndrome syndrome

No travel. . 8 (36%) 14 2 5% 42
Walking .. | 10 (42%) 14 19 (20%) 77
Bicycle 13 (65%) 7 10 (14%) 64
Motor cycle | 4 (57%) 3 9 (28%) 23
Bus 6 (67%) 3 6 (13%) 42
Car 23 (43%) 30 40 (20%) 159

The final factor examined in this survey was
smoking. The prevalence of the vibration syndrome
was estimated in smokers, ex-smokers, and non-
smokers for both the chain saw users and the con-
trols. The results are shown in Table 9 and Figure 3.
Among the chain saw users a significant gradient is
seen (smokers 529, ex-smokers 429, and non-
smokers 259%;) whereas in the controls the gradient
is absent (18%;, 209, and 17%;). This gradient can-
not be explained by differences in time of exposure,
smokers, ex-smokers, and non-smokers having spent
approximately the same length of time using the saw.

TABLE 9

PREVALENCE OF VIBRATION SYNDROME AND
SMOKING HISTORY

Saw users Non-users
Smoking
history With Without With Without
syndrome | syndrome | syndrome | syndrome
Smoker | 42 (52%) 39 62 (18%) 290
Ex-smoker | 14 (42%) 19 24 (20%) 97
Non-smoker| 7 (25%) 21 16 (17%) 80

1Some men used more than one method.

TABLE 7
CHILLING AND VIBRATION SYNDROME

No. replying ‘yes’

Questions With Without

syndrome syndrome

(165 men) (546 men)

Do you get chilled at work? 52 (32%) 103 (19%)
Do you get chilled during

rest periods? .. .. 95 (58%) 233 (43%)
Do you get chilled while

sheltering? .. 113 (68 %) 264 (48%)

SMOKERS
mm user of chain saw
EX-SMOKERS E3  controls
NON -SMOKERS
10 20 30 40 50 60
PERCENTAGE PREVALENCE
FIG. 3. Prevalence of vibration syndrome and smoking

history.
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Discussion and conclusions

In this study the main interest centred on the role of
chain saws in the production of the vibration syn-
drome in forestry work. The users of chain saws
were compared with other Forestry Commission
employees and they show a significantly higher rate
of vibration syndrome. The prevalence in the ‘con-
trol’ group is high (18%). This ‘control’ group in-
cluded employees exposed to vibration other than
chain saws, e.g., pneumatic drill operators, tractor
drivers, and drivers of tree-moving equipment. In
addition, both groups will contain persons suffering
from Raynaud’s phenomenon of non-occupational
origin and from constitutional cold fingers.

When reports of Raynaud’s phenomenon of
occupational origin are compared, the prevalences
are markedly different. Figures vary from 259 (75 of
300 grinders; Telford, McCann, and MacCormack,
1945) through 48 9 (139 of 290 fellers; Kylin and his
colleagues, 1968) to 939 (26 of 28 fettlers; Agate,
Druett, and Tombleson, 1946). Examination of these
results shows that the prevalence is related primarily
to the length of exposure to vibration, and to a lesser
extent to the physical characteristics of the vibration
stimulus and the age of the operators. The regional
differences found in this survey, when related to the
average time spent as a chain saw user, support the
view that a rising prevalence of the vibration syn-
drome is to be expected with increasing saw usage
time (see Fig. 2). If this graph be extended it is likely
that saw usage times of 10 to 12 years will result in
a prevalence of white finger in the region of 90%.

The survey indicated that a major factor pre-
cipitating attacks of white finger was a reduced
environmental temperature once the condition was
established. Attacks are more commonly found in
winter (Hunter, McLaughlin, and Petty, 1945;
Agate and his colleagues, 1946). The number of
attacks is not related to the absolute temperature but
to rapid falls in either the body or the hands. Hunt
(1936) gave as examples of precipitating factors re-
lated to temperature, washing in cold water, picking
up cold tools or utensils, and cycling to work on
cold mornings. In Australia, Barnes and his col-
leagues (1969) quoted swimming, fishing, and watch-
ing football as leisure pursuits precipitating attacks.
The evidence from this survey clearly showed that
attacks commonly occur in the early morning,
especially if chilling occurs early in the work day,
and the number of attacks increases during rest
periods in unheated shelters. As the prevalence of
attacks rises with years of saw usage, the importance
of the control of body temperature on travelling to
work, or during rest periods, and whilst sheltering
from inclement weather, becomes more important as
a preventive measure.

Although this survey was mainly concerned with

vibration white finger, the vibration characteristics
of the tools, in this case chain saws, are reported for
future reference. Previous work by Hunter and his
colleagues (1945) had shown that there was a lower
prevalence (54 %) among riveters working with guns
vibrating at 35 Hz or below than among riveters
working at between 35 and 50 Hz (74 %;) and fettlers
working in the same 35 to 50 Hz range (84 %). It is
essential, however, to know the amplitude range as
well as the frequency in order to establish the
traumatizing nature of the vibration. In forestry
work there are wide variations in the physical
stimulus received by the hand, evident by comparing
the 86%; prevalence in Tasmanian hardwood fellers
with the 489, found in Swedish soft wood fellers
(Grounds, 1964; Kylin and his colleagues, 1968). In
the present study, the vibration characteristics of 18
chain saws are reported, seven of these actually taken
from the forest before test and 11 new saws without
any previous service life. All showed vibration ampli-
tudes exceeding the safe limit of 80 microns (micro-
metres) (on either handle) advised by Axelsson. In
some cases the measured amplitudes found exceeded
the recommended safe limit of 80 microns (micro-
metres) by a factor of seven.

To reduce the rising prevalence of vibration-
induced white finger following the use of existing
chain saws, immediate steps were taken by the
Forestry Commission (@) to encourage all saw
manufacturers to develop anti-vibration mountings
(a safe limit of 80 microns (micrometres) amplitude
and below), (b) to replace all older saws of the non-
AV type with the new designs for all regular
operators before the end of October 1970, and (c) to
ensure that all regular chain saw operators are using
the recommended working techniques and are follow-
ing the recommendations based on the research
findings (see Appendix, p. 89). Whilst these preven-
tive measures are being carried out in the field, a
second study essentially clinical in approach will be
made on a population of chain saw operators with a
saw usage time of five years or more.
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Commission. Our thanks are due to the Statistical Branch
of the Commission, the Civil Service Department’s
Medical Adviser, and the staff and employees of the
Commission’s forests for their willing co-operation.

We are specially indebted to Mr. John Matthews, Head
of the Tractor and Ergonomics Department, National
Institute of Agricultural Engineering, for the chain saw
vibration analyses.

References

Agate, J. N. (1949). An outbreak of cases of Raynaud’s
phenomenon of occupational origin. Brit. J. industr. Med.,
6, 144-163.


http://oem.bmj.com/
http://group.bmj.com/

Downloaded from oem.bmj.com on February 15, 2012 - Published by group.bmj.com

Vibration syndrome in Forestry Commission chain saw operators 89

——, and Druett, H. A. (1947). A study of portable vibrating
tools in relation to the clinical effects which they produce.
Brit. J. industr. Med., 4, 141-163.

——, ——, and Tombleson, J. B. L. (1946). Raynaud’s
phenomenon in grinders of small metal castings.
Brit. J. industr. Med., 3, 167.

Axelsson. Sven-Ake (1968). Analysis of Vibration in Power
Saws. No. 59, Skogshogskolan. Royal College of
Forestry Monograph, Stockholm.

Barnes, R., Longley, E. O., Smith, A. R. B., and Allen, J. G.
(1969). Vibration disease. Med. J. Aust., 1, 901-905.

Dart, E. E. (1946). Effects of high speed vibrating tools on
operators engaged in the airplane industry. Occup. Med.,
1, 515-550.

Grounds, M. D. (1964). Raynaud’s phenomenon in users of
chain saws. Med. J. Aust., 1, 270-272.

Hamilton, A. (1918). A Study of Spastic Anaemia in the
Hands of Stone Cutters. U.S. Department of Labor,
Bureau of Labor Statistics, Bulletin 236 (Industrial Ac-
cidents and Hygiene Series, No. 19). Washington, D.C.

Hunt, J. H. (1936). Raynaud’s phenomenon in workmen
using vibrating instruments. Proc. roy. Soc. Med., 30,
171-178.

Hunter, D., McLaughlin, A. I., and Petty, K. M. A.
(1945). Clinical effects of the use of pneumatic tools.
Brit. J. industr. Med., 2, 10-16.

Kylin, B., Gerhardsson, G., Hansson, J., Litstrom, S.,
Ligenberg, B., Swensson, A., and Astrand, I. (1968).
Halso-Och Miljoundersokning Bland Skogsarb Etare
Al-Rapportz.

Loriga, G. (1911). Il labora coi martelli pneumatici. Boll.
ispett, Lavoro 2, 35 and 6, 524 (1913).

Miura, T., Kimura, K., Tominaga, Y., and Kimotsuki, K.
(1966). On the Raynaud’s phenomenon of occupational
origin due to vibrating tools —its incidence in Japan.
Report of the Institute for Science of Labour, Tokyo,
Japan, No. 65, 1-11.

Pecora, L. J., Udel, M., and Christman, R. P. (1960).
Survey of current status of Raynaud’s phenomenon of
occupational origin. Amer. industr. Hyg. Ass. J., 21,
80-83.

Peters, F. M. (1946). A disease resulting from the use of
pneumatic tools. Occup. Med., 2, 55-66.

Telford, E. D., McCann, M. B., and MacCormack, D. H.
(1945). ‘Dead hand’ in users of vibrating tools. Lancet,
2, 359-360.

Vibration Syndrome (1970). Interim Report by the Industrial
Injuries Advisory Council (Section 62 of National
Insurance Industrial Injuries Act, 1965). Department of

Health and Social Security. Cmnd. 4430. H.M.S.0.,
London.

Appendix

Guidance given to chain saw operators by the Forestry
Commission

There are a number of ways in which you can reduce the
amount of vibration passing into your hands, when you
are using any saw, and these points apply whether or not
the saw has anti-vibration handles:

(1) Good techniques for felling, cross-cutting, and
snedding with light-weight saws include resting the saw
as much as possible on the tree (or occasionally on your
thigh); this means that some of the vibration is absorbed
by the tree or the large muscles of your thigh. Holding
the saw as lightly as possible when it is at full throttle,
without, of course, reducing effective control of the saw,
will also reduce vibration absorbed into your hands.

(2) Wearing chain saw gloves spreads the grip over a
larger area of your hands. (Often the first sign of white
fingers is on one or two finger joints which have taken
most of the vibration due to too tight a grip.)

(3) Good blood circulation to the arms and hands
gives maximum protection to the flesh, nerves, and bones
in the hands and this is achieved by warming up before
starting the saw and wearing suitable clothing and gloves.
Thus, it is better to be too warm than cold.

(4) Sprockets, guide bars, and chains should be well
maintained, and chains should be correctly sharpened
with the recommended clearance for the depth gauge.
Poor maintenance increases vibration by as much as one-
third of the normal level for the saw.

(5) The ‘safe’ limits are based on continuous use of
the saw and every time the saw is idling or stopped gives
your hands and arms a chance to recover from the
effects of vibration. The more evenly breaks in saw usage
can be spread throughout the day, the less the risk of any
discomfort in your hands; try to organize the stops for
fuel, sharpening, meals, piling of timber, or other work
so that the saw is switched off for at least 10 minutes as
often as possible during the day rather than a few longer
stoppages.
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