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Previous epidemiological surveys of flax byssinosis may have underestimated the incidence of
permanent pulmonary disability by failing to reach those who have had to leave work. In the
present study a representative sample of the inhabitants of a village where flax is processed both
in the homes and in small plants was examined for byssinosis. The one in five random sample
included a total of 190 male family heads living in the village. Dust exposure was evaluated. The
study showed that 48-4% of the sample had byssinosis, and this included 92 5 % of those working
with flax in their homes and 75% of those working in plants. Permanent disability from byssinosis
was present in 2 6% of the total sample and 12 1 % of those exposed to dust for more than 20 years,
whereas 75 8% of the latter group had symptoms of the earlier grades of byssinosis. It is concluded
that prolonged exposure to flax dust did not result in a high incidence of permanent disability, and
that this disability is not necessarily an eventual outcome in flax byssinosis. The absence of air
pollution in the village may play a role in lowering the probability of workers becoming disabled
by byssinosis in spite of the high prevalence of symptoms.

In the village of Shubra Melles and the surround-
ing lands of the central parts of the Nile Delta, many
people are occupied in the cultivation of
flax and the production of flax fibres. The pro-
duction of flax fibres suitable for spinning and
weaving in Egypt and other countries is carried out
in many small plants in the village and also in the
people's homes (Fig. 1). Dust is produced in high
concentration, and the workers in the plants as well
as those living in the houses are exposed. A popula-
tion study was undertaken to find out whether
byssinosis presents a problem in the village and to
define the extent to which flax byssinosis may result
in pulmonary disability. In Shubra Melles there was
a good opportunity to reach persons exposed now
and in the past to flax dust, and also to reach the
disabled staying at home. Such opportunities do
not exist in factory surveys. In addition, there was
less chance of confusion between disability from
respiratory disease associated with air pollution and
that of byssinosis. The area of this study is a typical
Egyptian village enjoying a good climate and clean
air apart from the pollution resulting from flax
processing.

Unlike other work places in Egypt, where Friday
is the weekly holiday, Sunday is the market day in
this village and people do not work in the plants or
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at home on Sundays. There is also a seasonal inter-
ruption of three months every year, mostly during
the summer, when most of the plants and homes
have to wait for the new harvest of flax to come in
from the fields.

Fig. 1.-Flax batting.
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Procedure

In the diagnosis of byssinosis the following
grading was used: grade i, occasional chest tight-
ness on the first day of the working week; grade 1,
chest tightness on every first day of the working
week (Mondays in Europe); grade 2, chest tightness
on the first and other days of the working week;
grade 3, grade 2 symptoms accompanied by evidence
of permanent incapacity from diminished effort
tolerance and/or reduced ventilatory capacity.

This grading is similar to that recommended by the
Sub-committee on Respiratory Diseases in Textile
Workers of the Permanent Commission and Inter-
national Association on Occupational Health
(Schilling, Vigliani, Lammers, Valic, and Gilson,
to be published).
An irritant cough on exposure to dust and during

Mondays was accepted as an associated symptom in
byssinosis. Those with chronic cough and expectora-
tion in addition to the characteristic tightness and
dyspnoea on Mondays, becoming less severe on
other days, were diagnosed as having grade 2 or 3
byssinosis, depending on the degree of pulmonary
disability.
From a list of names of the 951 families living in

Shubra Melles, a 20% random sample was chosen.
This amounted to 190 families. The representatives
of the families selected were the oldest male members
present at the time of the study.

Table 1 shows a classification of the occupations
of the men examined and the mean age in each group.

TABLE 1

POPULATION EXAMINED AND MEAN AGES

Occupation No. Examined Mean Age

Farmers 48 42 5
Flax workers (plants) 84 30-0
Flax workers (homes) 27 40 9
Others 27 39-8
Unemployed 4 57 5

Total 190 36-7

Of the 190 men included in our sample, 111 (58-4 %)
were working with flax either in factories (84) or at
home (27). Those in other occupations, such as
farming, were sometimes exposed to flax dust if they
were living in the same houses as home workers, or

nearby. Four unemployed men had the oldest mean
age of 57 5 years, and plant workers had the youngest
ages with an average of 30 years. It should be
borne in mind that the occupations wererecorded
on the examination sheets according to the answers
given by the men examined; in a few cases this
information may have been incorrect.

The questionnaire used included questions on
byssinosis, chronic bronchitis, and other conditions.
The duration of exposure and duration of symptoms
were also recorded. A clinical examination of the
chest was made. The forced expiratory volume in
0 75 second (F.E.V.0.75) was measured in several
cases, especially in those suspected of being disabled
by grade 2 or 3 byssinosis, in order to define the
extent of the disability (McKerrow, McDermott,
and Gilson, 1960). Air samples from different
rooms in the houses, from different parts of the
plants, and from the general atmosphere were taken
to evaluate dust concentrations gravimetrically.
The Mine Safety Appliances electrostatic sampler
was used for dust samping (M.S.A., 1955).

Results

Unlike the difficulty experienced by one of us
(M.A.B.)in previous studies among cotton workers,
where in many cases the diagnosis of byssinosis was
difficult to establish, the symptomatology of flax
workers was more obvious and the diagnosis was
easier to make. In previous studies, many cotton
workers complained of tightness and cough related
to an elevation of the dust concentration in the
working environment during the week, as in cleaning,
rather than to a return from holiday. In ginning,
where in% the height of the season men may work
continuously from one to two months without a
holiday, a change in the grade or quality of the
cotton during this period might stimulate the
occurrence of symptoms. Such workers with atypical
complaints had not been classified as suffering from
byssinosis but as having doubtful or non-specific
respiratory disease, if chest symptoms other than
tightness existed. In the present study, however, the
symptoms of byssinosis were easier to elicit, and
the tightness and/ordyspnoea occurred more severely
on Mondays, even though the subjects were quite
appreciably disabled.
Many workers remarked spontaneously that the

beginning of the season, after an interruption of
three months, was the worst time as regards chest
tightness and dyspnoea; and for the first two to
three weeks continuous chest symptoms occurred
and then gradually decreased as the work went on.
This was followed by symptoms on Mondays on
returning from the market day.
Many workers remarked also that a holiday of

more than one day during the work season would
excite the occurrence of more severe chest tightness
on return to work, for a period of time proportional
to the length of the holiday.

Table 2 shows the results of an environmental
evaluation of dust exposures in some houses where
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TABLE 2

DUST CONCENTRATION IN DIFFERENT AREAS
OF EXPOSURE

Rooms in Houses (8 samples) Mean Concentration

Batting and combing rooms 45 7
Manual spinning room 9-4
Open air nearby (2 samples) 0 7

Plant (20 samples) 64 5

flax was processed, and in the plants. Only a few
samples were taken from the houses because of
difficulty in getting electric current. It is evident,
however, that the highest concentration of dust was
in the batting and combing rooms where manual
hitting was liable to disperse more dust. The atmo-
sphere of the plants was more polluted by dust,
probably on account of more mechanical activity in
flax crushing and batting.
The results of a clinical examination are shown in

Table 3. The over-all prevalence of byssinosis in the
sample was 48-4% (S.E. ± 3.6%). It is interesting
to note that 92 5% (S.E. ± 5-1 %) of those working
with flax at home had byssinosis. A relatively lower
proportion, namely 75 % (S.E. ± 4-7 %), was found
among the plant workers, in spite of the relatively
higher dust exposures in the plants. Younger ages

(Table 1) and probably shorter periods of exposure
among the plant workers may explain this relatively
lower prevalence.
Two farmers had the characteristic symptoms of

byssinosis due to exposure to dust generated in the
neighbourhood of their work place or residence.
One unemployed person was diagnosed as having
grade 2 byssinosis. For a long time he had been
exposed to dust as a home worker, but at the time
of examination he had retired because of his illness.
However, he was still exposed to dust since his
eldest son had taken over the job. One case of dis-
ability from byssinosis was discovered in a manwho
had worked in the flax industry for 31 years before
he turned to selling sweets in front of his house.

Of the five men diagnosed as grade 3 byssinosis,
two were in their early thirties. Since childhood
they had been exposed to dust in the plants and at
home. Other pathological processes besides byssi-
nosis might have complicated their condition. The
over-all prevalence ofpermanent disability was 2-6 %.
Table 4 shows the prevalence of byssinosis among

33 workers exposed to dust for more than 20 years.
Advanced byssinosis (grade 3) was found in only
four (12-1 %), whereas grades i, 1, and 2 constituted
75 8 %.

TABLE 4

FINAL DIAGNOSIS OF 33 WORKERS EXPOSED TO
FLAX DUST FOR MORE THAN 20 YEARS

Diagnosis No. of Cases

Byssinosis grades i and 1 11 (333 %)
grade 2 14 (42-5 %/)
grade 3 4 (12-1%)

Total with byssinosis 29 (87-9 %)
without byssinosis 4 (121°%)

TABLE 5

MEAN AGES, DURATION OF EXPOSURE, AND
DURATION OF SYMPTOMS AMONG BYSSINOTICS

I Duration of Duration of
Grade of No. of Age (yr.) Exposure Symptoms
Disease Cases (yr.) (yr.)

Mean S.D. Mean S.D. Mean S.D.

15 25 0 7-6 11-5 8-1 3-8 2-7
1 38 28-2 10-0 12-0 7-9 5-8 3-7
2 34 40-1 12-9 18-6 7-3 7-4 3-7
3 5 47.0 16-4 24-5 4-5 8-8 3-2

The mean ages, mean work duration, and mean
duration of tightness among byssinotics are shown
in Table 5. Those of more advanced age and with
longer exposure had the more advanced grades of
byssinosis. Those with milder grades had had a
shorter duration of symptoms. This may be taken as
indirect evidence that the various grades of byssinosis
succeed one another.

TABLE 3

BYSSINOSIS IN DIFFERENT OCCUPATIONS

ByatinotiaGrade ~~~Other ReapiratoryOccupation at Time of Study No. Examined i 2 3 Total Byssinotics Diaeaaea*

Farmers 48 1 - 1 - 2(4-2%) 5
Flax workers (plants) 84 11 32 18 2 63 (75-0%) 6
Flax workers (homes) 27 3 6 14 2 25 (92-5 %) I
Others 27 - - - 1(3-7%) 5
Unemployed 4 I - - I - (25-0%)
Total 190 15 38 34 5 92 (48 4%) 18

* Includes acute upper respiratory tract diseases
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Discussion

In a previous study, Schilling, Hughes, Dingwall-
Fordyce, and Gilson (1955) showed that nearly 66%
of 190 cotton workers had byssinosis and 23 (14%)
were seriously disabled. In this survey, the over-all
prevalence of grade 3 byssinosis was only 2-6% in
the whole sample and 5'4% among those with
symptoms of byssinosis.
One wonders whether all persons with byssinosis

would eventually suffer permanent pulmonary dis-
ability if continuously exposed to dust. Of the 33
subjects with known exposure to dust for more than
20 years (Table 4), only 12-1 % of the whole group
had permanent disability, whereas 33-3% had grades
j or 1, and 42 5% had grade 2 byssinosis. If it were
true that every byssinotic would eventually become
disabled after prolonged and continuous exposure
to dust, a higher proportion with disability would be
expected in this group.

In the absence of air pollution in the village, apart
from flax dust at work, there was less chance of the
occurrence of superadded non-specific respiratory
disease. This may play a role in lowering the risk of
persons becoming disabled by byssinosis. The
reason for the relatively lower ratios of disability
found in previous cotton and flax plant surveys

(Batawi, 1962; Batawi, Hussein, Tawfik, and
Seguini, 1964) might be the exclusion from examina-
tion of the disabled persons at home. In the present
investigation every one in the random sample was
reached and examined and there was no chance of
missing disabled patients. We can conclude there-
fore that disability is not a serious eventual occur-
rence in flax byssinosis even though the prevalence
of symptoms may be unusually high.

We are grateful to Dr. M. El Seguini, Dr. A. Tawfik,
and Mr. S. El Shazli for their help in the clinical examin-
ations and dust measurements. We are also grateful to
Professor R. S. F. Schilling and Dr. C. B. McKerrow for
their valuable suggestions.
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