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Abstract

Objedive: To assess the respiratory health
status in ceramic workers.

Methodologt: Sixty nine workers with
continuous employment in eight sections of a
ceramic frctory and a marched control group of
workers not exposed to dust at work were
studied usiag an interviewer administered
qtnstionnaire on respiratory symptotns.
Clioical and radiological examinations and
assessments of ventilatory functions and dust
lwels were also performed.

Rcrrtlts: The mean age of the male and female
workers were 40.3'and 45,1 years respectively.
Preralence of acute respiratory symptorns was
significantly higber in the study group than in
the controls. Chmnic,bronchitis was not seen"

Though the prwalence of all chronic
respiratory qymptorhs - chronic cougL chronic
phlegm, dyspnoea and asthma were higher
among the ceramic workers than the controls,
only dyspnoea grade 3 was significantly higher
in the ceramic workers.

Mean Forced Vital Capacity (FVC) of the male
workers Q.gO L) was significanfly [sy,rcr than

in the oontrols (3.17 L). The dust measurement
rwealed levels higter than the threshold limit
value for free silica.

Medical officer, Maternal and ChildH€alth,
RDHS Office, Colombo
Deputy Commissioner of Labor:r
(Occupational Health), Ministry of Labour.

Concl*sbns: Ceramic workers are at a higher
risk of dweloping respiratory problems with an
associated decline in ventilatory capaclty.
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Introduction

Occupational exposure to afubonre particles is
very common and &equently poses a potential
bazard to health of workers. Ceramic dust is a
composite mixtue of various inorganic
particles, the composition of which varies with
the prccess and the raw materials used.
Ceramic dust contains free silica and there is a
potential risk of lung disease among those
orposed (l). Ceramic dust also contains kaolin
which could cause pulmonary changes when
inhaled as a dust.
Silicosis is a very rare condition in Sri Lanka.
Only one patient out of 150,000 persons

examined routinely at the Ifundy Chest Clinic
was diagnosed as having silicosis (2).
Prwalence of silicosis in the oeramic industry
in other counfiies four decades ago has been
shown to be 50% (3). At present the prwalence
has decline4 mainly due to engineering dust
control methods and tight regulations.
The only study caxrid out among workers in
the ceramic industry in Sri Lanka, assessed the
respiratory status of kaolin workers (4). No
significant findings were remrded which the
authors attribute to the short duration of
exposure of the subjects. This sfirdy
investigated the reryirafory status of ceramic
workers.

Methodologr

The study was carried out in a state orrned
factory which manufact[es crockery and
earthenuare. The factory employs around 900
men and women Based on the maaufrcturing
pro@ss, the &ctory conld be divided iuto thirty
two sections of which eight were identified as
having a dust problem. The study was restricted
to the workers in these eight sctions.



Table 1: Age , height and smoking habits of study and contnil groups

Age inyears Height in cm. Cigareuedday

Males: Study n=53 40.3(6.05)
Control n=53 40.4(6.43)

Females: Study n=16 45.1(6.58)
Control n=16 54.0(5.36)

Workers, who worked continuously since the date
of fust appointrrent in the selected sections were
included in the itody. A goup of workers
matched for sex, age, heiglrt and smoking habits
was selected &om the security division of the
same factory, the office of thp local hospital and
that of the Medical Officer of Health as controls.

The following data collection methods were
used:
1. A rquestionnaire interview on respiratory
symptorns - This questionnaire was based on tlrc
Medical Research Council Questionnaire on
respiratory qfmptorns (5) and modified to suit
local conditions.
2. A clinical examination of all zubjegts - The
clinical examination placed emphasis on
the reqpiratory qystern.

3. Ventilatory function measurements - The dry
spirometer, Vitalograph was used. The Forced
Vital Capacity (FVC) and the Forced Expiratory
Volume in the first second (IEVI) were
measured. The best of three forced expirations
foflowing two practice expirations was taken for
the analysis.
4. Radiological examination - A postero-anterior
view of the chest was done in workers with over
15 years of service.
5. Environmental measurennent - ToAl and
respirable dust levels were measred in the
sections of the factory under study. Only one
measurement was performed.

Results

Of the 69 ceramic workers 53 (76.87o) were
: ',men. Tabie I shows tlte distribution by age,

n=30 13(43.3) 13(43.3)
n=30 13(43.3) 14(46.6')
n=0
n=0
(o/o are in parentheses)

>=10

04(13O
,03(10.0)

height and smoking habits which ate
relwant to the indioes of reqpiratory disease
under study.
There were 30 (43.5o/o) current smokers, all
of whom were males. Tabte I shows that tle
prwalence of smoking was similar in the
study and the contol gfoups, There is no
significant difrerenoe,between the study and
controls in respect of age (males, H.373,
p=0.98; f,emales, FO.058, p=0.95) or the
height (males, H,074, p={,96; females,
F0.088, p=0.93).

Acute atrd chrouic reqpiratory Errlptoms
experienced by the workers during work are
shown in Tables 2 & 3. The comnlonest acute
symptom reported was dryness of throat while
on duty (39.lyo). Cough and burning of
tlroat were reported by 29% and lff/o
respectively. These symptorns were signif-
icantly higher in the study group (Table 2).

The prevalence of all chronic respiratory
qpnptoms was higher in the ceramic workers
except dyspnoea gfade 4. Only the prevalence
ofdyspaoea grade 3 was significantly higher
in the study group (t3.2%) than in the
controls (4.3o/r>.There vras no difference in
the prevalence of chronic respiratory
qymptoms in the different sections of the
frctory.
Among the ceramic workers who were
smokers 40% bil, respiratory s,'mptoms while
amongthe controls who admitted to smoking,
respiratory symptoms were seen only in l0%.
This difrerence was statisticaUy significanl
(Z=3.12, H.003).

Mean (SD) Mean (SD)

tet g renl
164.0 (6.20)
150.8 (5.01)
rs0.6 (4.93)

5-9t4
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On cliaical examhatio4 only two workers had

respiratory signs. Thsy had lung crepitations
and rhonchi. Both gave a history of a*hma.
Radiologicaf e:ramhations were carried out on

35 workers of whom two had evidence of
pulmonary tuberculosis. No control stftjects
were X-rayed
The ventilatory function measurements are

shown in Table 4. The FVC amongboth male

Table2: Prevalence of acute respiratory
symptoilrs

study control xz P
nd9 nd9 dtsl Value

and female workers was lower than thet of the
controls. The diflerence uas significant only in
the case of men. The FEVI did not shorr a
significant difrerence in the study and controls
sr$jects.

Environmental dust levels are shown in Table
5. The total and dust lwels for free
siliei in all soctions were higher than the
recommendedthreshold limit values.

Table 3: Prevalenceofchronic respiratory
symptoms

Study Contol * P
nd9 nd9 dFf Value

Chronic
cough 3(4.3) l(1.4) 1.29 >0.05

Chronic
phlep 7(10.1) 4(5.8) 0.89 >0.05

Chronic
brorchitis 0(0) 0(0)
Dyspnoea
grade 3 9(13.2) 3(4.3) 3.29 <0.05

Dyspnoea
grade4 l(1.4) l(1.4) 0.5r 1.0
Asthma 12(17.4\ 8(11.6) 0.94 >0.05

Cough 2o(2e) sO.z)
Breathing
diffiodty 6(8.7) 2Q.e)
Nose

bl6ds 0(0) l(1.4)
Dryness of
throat 27(39.1) 8(11.6)
Burning
ttroat 7(10.1) 2Q.9\
Throat
iritation t1(15.9) 7(10.1)
Sneezing 10(14.5) 6(8.7)

10.95 <0.001

2.26 >0.05

13.85 <0.001

3.09 <0.05

1.02 >0.05
1.13 >0.05

(o/o are in parentheses) (o/o ure in parentheses)

Table 4: Ventilatory functions of study and conrol groups by sex

P
Value

Study
n=53

Control
n=53

P
Value

Sfirdy
n=16

Control
n=16

FVC inL(SD)

FEVI inL(SD)

FEV1/FVC%

2.e0(0.54)

2.47(0.46)

82.9

3.17(0.55)

2.60(0.52)

82.3

0.o+5

0.106

r.e5(0.42)

1.65(0.35)

84.8

2.04(0.30)

1.65(0.22\

81.3

0.26

o.92
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Table 5: Toal and rcspirable dust levels in
selected sections of the ftctory

Sectioo Total dust Respirable
mg/cm3 dust mg/cm3

Slip house I
Slip house 2
Sanitaryware
Production
Biscuit firing
Colourproject
Fritt kiln

9.6
8.18
9.47
1.28
1.87
15.7
44.6

o.7l
0.58
2.73
6.95

IDiscusdon

This study was carried out anmng workers who
were oqposed to a work emrironment of eramic
dust from the date of first appointment. Hence
their occupational dust erposure has been only to
ceramic dust. The controls were selected from
settiqgs where there was no occupationat dust
exposue. The shdy group was mafched W age,
sex, heigbt and smoking habits and the minor
difrerences observed between the trro groups
were not statistically significant (Table l).
The etrect of diurnal variation on ventilatory
firnction was avoided by performing all tests in
the morning session. A standar4 uniform
procedure was followed in all cases and tests
were carried out by one experienced technician
He ryas able to &tain maximum effort from the
$rfijects for the ventilUory function
measurements. All radiographs were taken by the
same tecklician and all X-rays were read W two
consultaots independentty.

The questionnaire used for .lrta collection was a
staadarq validated questionnaire used
internationally for research on oocupational
respiratory disorders. AII interviews were held by
one person and hence there was no inter-Sserver
bias. Subject bias could not be ruled out as the
workers were aware of aad concerned about the
€ffect ofdust. Therefore there may have been a
tendency to exaggerate qrmptoms. Workers were

bri€fd at the start on the djecdves and ttre
importaooe of giving corwt responses.

Thirty two percent of the ceramic workers had
at lqNt one chrcnic respiratory sylnptomr
whereas in the controls it was 15.9/o. This was
a statistically significant difference (n2.23,
p=0.024). Similar prwalence of at least one
chronic respiratory s5rmptom has been reported
in most studies on occupational dust exposures.
There were no workers with chronic bronchitis
in this sttrdy, whereas it is a common finding in
wo*ers with occupational dust exposures in
other countries.
Chronic bronchitis is a rare condition in Sri
Lanka This is thoug[t tobe due to lower levels
of air pollution unlike in develo@ countries.
Prwalence of asthna was l7.4oh An
occupational aetiolory cantrot be concludd
ftom rhis strdy. This rate is almost similar to
the prwalenoe of asthma for tea workers
fl8.4YA describ€dbyDe Alwis (6).
Among ttre €ramic workers who were
smokers, 40%o of had at least one chronic
respiratory Emptono, while for the controls it
was l07q the synergistic effect of
smoking and ceramic dust.

This study frited to show a significant
difrerence in the prevalence of acute and
cbronic respiratory symptoms between the
difrerent sections of the factory even though
different dust lwels were dstected. The
nuriber of workers from each section was too
few tobe able to draw conclusions. Further the
dust level m€astrremel*s were cross sectional
and does not indicate either past expoflrres or
the &equency of exposure.

A significant difference in the prwalence of
chronic respiratory s5rmptolrs was seen only in
male workers. This may be due to the fact that
there were ferw women in the study group. One
also has to consider the possibility of men being
involved in heavy work needing'increased
respiratory efrort and therefore take in air
through &e mouth as well, bJrpassing the nasal
protective mechanism.

0.46
0.25
r.65
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Prwalence of tuberculosis QyA is high
compared with the national figure of 0.03 percent
(7). Uragoda and Rajendra also reported a figure
of 3.4%o for the prevalence of hrberculosis
among gpaphite workers (8). The close
relationship betrrwn silicosis and tuberculosis is
well known.

No cases of silicosis were detected among
ceramic workers although the dust levels
measured were well above the recommended
safety lwel. This rnay be due to several reasons.
Dust generating activities arc not continuous and
did not last for the duration of eight hours of
work. Workers are also not all the time exposed
to dust. Silicosis has a long latent period ofover
30 years. The condition is rare in Sri Lanka.

Vendlatory firnction is dependent on race, sex,
age, height, smoking habits and dust exposure.
The study group and the controls were matchd
by sex, agg height and smoking. Both the study
and control gloups were of one race. A
significant difference of the mean FVC
among males in the study and control groups was
detectd- The findings indicate an early
restrictive effect in the lung firnctions of
ceramic workers.

Conclusions

Engineering methods to control dust emission
need to be adopted. Workers should be
enmuraged to wear respiratory protective
equipment. On the job rotation of workers is
desirable as it would also reduce the effective
time of elposure to dust. Periodic medical
e:<aminations and monitoring of ventilatory
firnctions would also be helpful in early
detection of respirarory problems for prevention
of firther exposure.
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