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Sickness absence caused by chest diseases
in relation to smoking and chronic bronchitis
symptoms

W. JEDRYCHOWSKI
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Jedrychowski, W. (1976). British Journal ofIndustrial Medicine, 33, 243-248. Sickness absence
caused by chest diseases in relation to smoking and chronic bronchitis symptoms. The relation-
ship between sickness absence caused by chest diseases, smoking habit, and symptoms of
chronic bronchitis among the workers of a fertilizer factory in Krak6w is examined. The
analysis of absence was based on the spells and days of absence registered during a period
of six years. The results show that the group of workers with symptoms of chronic bronchitis
had many more spells and days of absence caused by chest diseases than persons free from
these symptoms. The activity and chronicity of bronchitis symptoms strongly influenced
the level of absence, but the role of smoking was not so evident. From the results obtained
it appears that analysis of absence can be a valid screening test in the detection of chronic
chest diseases, the frequency of which can easily be estimated from absence data.

Absence caused by illnesses and accidents is not only
a health and social problem but an economic one
universally. Among the main reasons for sickness
absence, chest diseases are the most serious and most
frequent. Although much attention is given to the
problem this complex phenomenon should be
studied thoroughly so that practical guidelines can
be given to physicians in charge of the health of
workers.
The aim of the paper was to verify the hypothesis

that illness caused by chest diseases is particularly
frequent in workers with chronic chest diseases that
are non-specific. As there is evidence that the smok-
ing habit is the strongest factor in the aetiology of
these diseases it would be useful to know whether
the risk of sickness absence caused by chest diseases
is much higher in smokers than in non-smoking
workers.

Material and methods

Sickness absence was analysed for an epidemiological
prospective study on chronic non-specific chest diseases
in thepopulation of the inhabitants of Krak6w(Brzezifiski

et al., 1972). The study which began in 1968 also included
workers of the fertilizer factory situated in the city. Out
of 248 male workers examined in 1968 only 197 persons
were re-examined in 1973, that is, 79 4% ofthe population
covered in the first field study.

In the first cross-sectional study performed in 1968 we
used the technique of standardized interviews on those
with chronic chest symptoms. These interviews were held
in the factory with specially trained interviewers. The
questionnaire used was the Polish version of the Medical
Research Council's questionnaire on chest symptoms
(Brzeziiiski et al., 1972; Ciba Foundation Symposium,
1959; Medical Research Council, 1965). A diagnosis of
chronic bronchitis was made ifchronic cough and chronic
phlegm were present for a minimum ofthree consecutive
months a year and for at least two successive years.
Interviews on chronic chest symptoms of the same
person taken twice during a five-year period gave the
possibility of measuring the activity and chronicity of
chronic bronchitis symptoms.
Thoroughout the period of six years (1967-72) data

on sickness absence for the 197 workers included in the
project were also collected. Records were kept for each
worker at the factory listing spells, days, and causes of
illnesses. The analysis gave details of sickness absence
caused by chest diseases excluding tuberculosis. ICD
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rubrics included were: 464-466, 471-472, 480-486, 490-
493, 506, 508, 511, 517-519 (World Health Organization,
1967). Analysis of sickness absence due to other diseases
was undertaken separately. Single days of absence were
included but the analysis covered only the working days.

In the study special attention was drawn to the group
of workers susceptible to sickness caused by chest

diseases. A worker who had had more spells of absence
or lost more days than the value of theupperquartile was
defined as a person susceptible to sickness absence. The
median values and the lower and upper quartiles were
estimated from the distributions of spells and days
separately. According to these premises two separate
definitions of susceptibility were employed. A person who

TABLE 1
CHRONIC BRONCHITIS SYMPTOMS IN RELATION TO SMOKING HABITS OF THE WORKERS EXAMINED

PROSPECTIVELY

Percentages
Symptoms

Total Non-smoker Ex-smoker Smoker

Without symptoms in 1968 and 1973 .. .. .. 46-7 65 5 56 2 40 4
Chronic bronchitis symptoms in 1968 .. 24-4 13-8 15-6 27-2
Chronic bronchitis symptoms in 1973 .. 22-3 6-9 156 27-2
Chronic bronchitis symptoms in 1968 and 1973 13 7 3 4 6 2 17 6

TABLE 2
SICKNESS ABSENCE SPELLS DUE TO CHEST DISEASE (1967-72) IN RELATION TO CHRONIC BRONCHITIS

SYMPTOMS

Without chronic bronchitis With chronic bronchitis
No. of spells _ Total

No. % No. %

0 .. .. 27 17-6 2 4 5 29
1-2 .. .. 75 49 0 18 40 9 93
3-4 .. .. 27 17-6 6 13-6 33
5+ .. .. 24 15-7 18 40 9 42

Total .. .. 153 99 9 44 99.9 197

x2 = 14-985. DF 053.P < OS.

TABLE 3
SICKNESS ABSENCE DAYS DUE TO CHEST DISEASE (1967-72) IN RELATION TO CHRONIC BRONCHITIS

SYMPTOMS

Without chronic bronchitis With chronic bronchitis
No. of days - Total

No. % No.

0 .. .. 27 17-6 2 4-5 29
1-6 .. .. 25 16-3 5 11*4 30
7-12 .. .. 29 19.0 3 6-8 32
13-18 .. .. 19 12-4 6 13-6 25
19-30 .. .. 28 18-3 7 15 9 35
31+ .. .. 25 16-3 21 47-7 46

Total .. | 153 99 9 44 99.9 197

x2 = 22-207. DF = 5. P < 0.05.

Mean no. of spells
Mean no. of days
Mean no. of days per spell

Without chronic bronchitis
2-38
17-39
7-29

With chronic bronchitis
3.79

34-86
9-18
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had had more than five spells of sickness absence or more
than 31 days caused by chest diseases during the period
of six years was defined as susceptible to absence.

Results
The difference in age for the groups of workers with
several spells or days of absence was not significant
statistically (mean age of workers without any spells
of absence 45-3 years, and mean age of workers with
seven or more spells 48-1 years). Symptoms of
chronic bronchitis varied according to the smoking
habits of those examined (Table 1). Among persons
with symptoms of chronic bronchitis more spells
and more days of absence caused by chest diseases
were observed than in the group of workers without
these symptoms (Tables 2 and 3). The data on
different smoking categories of workers show that
there is a slight difference in the distribution of spells
and days of sickness absence due to chest diseases
(Tables 4 and 5). However, the joint effect of
smoking and symptoms of chronic bronchitis on
sickness spells and days (Figs 1 and 2) was more

pronounced in cases in which symptoms of chronic
bronchitis and smoking were present. It should be
emphasized that among the workers who had symp-
toms of chronic bronchitis we found that twice as
many were susceptible to sickness absence than in the
other group.

It appeared that the effect of the dynamics and
chronicity of chronic bronchitis symptoms was seen
especially in the older group of persons examined
(Table 6). In other words one can conclude that in
older bronchitics absence is influenced to a greater
extent by the activity and chronicity of chronic
bronchitis symptoms than in younger ones.

It is worthwhile mentioning that there was no
difference in the distribution of spells and days of
sickness absence caused by other diseases with
regard to the smoking categories or chronic bron-
chitis symptoms.

Using the conditional probability formula (Baye's
theorem: appendix) one can estimate the probability
that a given individual is sick, provided the propor-
tion of actual cases in the population being examined,

TABLE 4
SICKNESS ABSENCE SPELLS DUE TO CHEST DISEASE (1967-72) IN RELATION TO SMOKING HABIT

Non-smokers Ex-smokers Smokers
No. of spells Total

No. % No. % No. %

0 .. .. 7 24-1 7 21-9 15 11-0 29
1-2 .. 13 44-8 13 40-6 67 49 3 93
3-4 .. 4 13-8 7 21-9 22 16-2 33
5+ .. 5 17-2 5 15-7 32 23-5 41

Total .. . 29 99 7 32 1000 136 99*7 197

x =6-324. DF=6. P> 005.

TABLE 5
SICKNESS ABSENCE DAYS DUE TO CHEST DISEASE (1967-72) IN RELATION TO SMOKING HABIT

Non-smokers Ex-smokers Smokers
No. of days Total

No. % No. % No. %

0 .. .. 7 24-1 7 21*9 15 11*0 29
1-6 .. .. 2 6-9 3 9-4 25 18-4 30
7-12 .. .. 7 24-1 4 12-5 21 15-4 32
13-18 .. .. 2 6-9 3 9-4 20 14-7 25
19-30 .. .. 7 24-1 7 21*9 22 16-2 36
31+ .. .. 4 13-8 8 25-0 33 24-3 45

Total .. .. 29 999 32 100 0 136 100 0 197

X' = 12-294. DF = 10. P > 005.

Mean no. of spells
Mean no. of days
Mean no. of days per spell

Non-smokers
2-24
18-10
7-23

Ex-smokers
2-59

20-64
7-95

Smokers
2-91

22-43
7-38
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FIG. 1. Distribution of sickness absence spells caused by chest diseases, during a period of six years (1967-72),
in relation to smoking and chronic bronchitis symptoms.
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FIG. 2 Distribution of sickness absence days caused by chest diseases, during a period of six years (1967-72), in
relation to smoking and chronic bronchitis symptoms.

sensitivity of the screening method, and false-
positive rate are known (Armitage, 1971; Goldberg,
1972).
Using the formula of Baye it was easy to calculate

the conditional probability that a person susceptible
to sickness absence would have chronic bronchitis
symptoms. Of course this probability will depend on
the frequency of chronic bronchitis in the population
as well as on sensitivity and specificity of the assumed
screening criteria based on sickness absence data. As
the overall prevalence rate of chronic bronchitis in
our material was 22-3 % we could assume from the
conditional probability formula that nearly half of
the group of workers (422 Y%) with more than five
spells of absence would present chronic bronchitis
symptoms. On the other hand it was possible to
calculate the probability of chronic bronchitis
symptoms for persons with a different pattern of
sickness absence due to chest diseases. In this
sense Baye's theorem was helpful in evaluating the
validity of the screening test on absence data.

Discussion

The results presented show that the group of persons
with symptoms of chronic bronchitis had more spells
and days of sickness absence caused by chest
diseases than workers who were free from these
symptoms. Only a very slight relationship between
age and sickness absence was observed, but this
could have been because of the narrow age range of
the population. However, it was noticed that the
degree of activity and chronicity ofchronic bronchitis
symptoms had some effect on the level of sickness
absence caused by chest diseases, especially in the
older age group. As the number of people studied
was srhall it was difficult to measure the effect of
smoking, and the role and importance of this factor
with regard to sickness absence due to chest diseases
as well as to other diseases was not clear. If smoking
were to increase in a significant way the risk
of sickness absence, the absence rates for chest
diseases would be significantly higher in smokers
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TABLE 6
SICKNESS ABSENCE SPELLS DUE TO CHEST DISEASE (1967-72) IN RELATION TO DYNAMICS AND CHRONICITY

OF CHRONIC BRONCHITIS SYMPTOMS
Younger workers (under 40 years)

Chronic bronchitis No. Observed Expected* Observed
Expected

Without symptoms of chronic bronchitis in 1968 and
1973 .. .. .. .. .. .. 48 121 124 80 0-96

Symptoms of chronic bronchitis in 1968, without
symptoms in 1973 .. .. .. .. 5 10 13 00 0-76

Without symptoms of chronic bronchitis in 1968, but
symptoms in 1973 .. .. .. .. 2 9 5-20 1-73

Symptoms of chronic bronchitis in 1968 and 1973 .. 3 11 7-80 1-41

Total .. .. .. .. .. .. .. 58 151 150-80 1 00

x = 2-60. x2 = 4-898. DF = 3. P > 005.

Older workers (more than 40 years)

Chronic bronchitis No. Observed Expected* Observed
Expected

Without symptoms of chronic bronchitis in 1968 and
1973 .. .. .. .. .. .. 84 164 235 20 0*70

Symptoms of chronic bronchitis in 1968, without
symptoms in 1973 .. .. .. .. 16 67 44-80 1-50

Without symptoms of chronic bronchitis in 1968, but
symptoms in 1973 .. .. .. .. 15 63 42-00 1*50

Symptoms of chronic bronchitis in 1968 and 1973 .. 24 96 67-20 1-43

Total .. .. .. .. .. 139 390 389-20 1 00

x = 2-80. x2 = 55 398. DF 3. p < 0-05.
*Expected rates were derived for each category of age separately multiplying number of cases in the rows and mean number
of spells per man

than in non-smokers. One can conclude from the
results obtained that smoking, being one of the
strongest factors in the aetiology of chronic non-
specific chest disease in the course of which acute
exacerbations often take place, is responsible
indirectly for the increased level of sickness absence.
The analysis of absence in relation to chronic

bronchitis symptoms and smoking habit was
extended by the observation of persons susceptible
to absence. The idea of 'personal liability to sickness
absence' was introduced several years ago by
Taylor (1968a and b). Nearly half the group of
workers defined as susceptible had symptoms of
chronic bronchitis. Special care ought to be given to
this group of workers by physicians in factories.
Such a group of workers should undergo detailed
medical examinations for chronic chest disease or
special environmental analysis ought to be performed
in each case. The analysis of sickness absence may
serve as a valuable source of information on overall
frequency of chronic chest symptoms in a given
industrial population and the findings should

stimulate industrial physicians to give more attention
to analysis of sickness absence data.
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Kostrzewski.
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Appendix

The conditional probability was calculated according to
the following formula:

pd _ P.pi
( ) P.P1 + Q-P2

Pd(j) = probability that a given individual is diseased,
P = proportion of actual cases in the population

(prevalence),
Pi = proportion of actual cases of disease diagnosed

correctly by screening test (sensitivity),
P2 = proportion of normals identified by the test as

cases (false positive rate).
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