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Abstract
Background: Thousands of people are working daily in quarriesKano, in a dusty
environment. They are exposed to many types dtthéazards such as organic and|in
organic dusts which are risk factors in developingg diseases. Quarry workers are
exposed to high level of dust generated at quatey s
Objective: The present study was designed to assess the effentposure to varioug
dusts in quarry site on lung function.
Methods. Lung Volumes and Capacities were studied in 50 mqabary workers and 50
male control subjects. All participants were namogers. The subjects were matched ffor
age, height and weight. The lung function test wagormed using an MIR Spirolab |
and results were compared by student’s unpairesiti-t

Results: The results of the study showed significantly loweran values of FVC, FEV, %
FEV/FVC, PEF. Similarly, there was also highervaience of back pain (43.5%, Vs
5.0%; P<0.001), catarrh and snheezing (6.0% vs 0B44.001), chest pain (13.5% Vs
5.0%; P<0.001) and cough (27.5% vs 11.0%; P<0.001).
Conclusion: Based on the result of this study it may be coreduthat quarry workers il
Kano are at increased risk of developing occupatipnelated pulmonary impairment.
is recommended that a compulsory use of persorategive equipment by quarry
workers at work place.
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INTRODUCTION environment have been found to carry the risk
The work place environment affects the healtlof inhaling particulate materials (e.g. silica)
of workers. Individuals working in dusty that may lead to adverse respiratory effects.
environment face the risk of inhaling Such as chronic bronchitis, emphysema, acute
particulate materials that may lead to adversand chronic silicosis, lung cancer, etc (Park,
respiratory effects (Park, 2007). OccupationaR007, Kasperet al, 2008). Nwibo, et al

exposure to dust is a well — known(2012) reported that, the major respiratory
phenomenon, especially in developingsymptoms observed among quarry workers
countries (Fatusetal., 1996, Oluseguset al., include chest pain, occasional cough,

2009). The health impacts of working in stonevheezing, shortness of breath and sputum
quarrying have been well documentedmixed with blood other symptoms according
(Oxman et al., 1993, Nwiboet al., 2012). to Urom,et al (2004) include chest pain, non-
Individuals working in stone quarry industry productive cough, catarrh and dyspnea.
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Every year, there are 50 million cases ofletermine the impact of occupational dust
occupational respiratory diseases caused lBxposure on lung function among quarry
inhalation of toxic dust and chemicals, whichworkers in Kano.

are allergenic and carcinogenic agents (ParliMaterialsand Methods

2007). A lot of dust and gases are generated ifwo groups of subjects comprising quarry
rock crushing and mining industries.workers (Test) and control groups were
Precautionary measures against inhalation aftudied. Both the test and control groups
dust at the rock crushing sites are generallgomprised of men who work and lived in
poor or nonexistent owing to lack of resourcekano metropolis in Kano State of Nigeria.

by the management of the industries and est Subjects

ignorance of the rock crushers. Once particleBifty male workers in stone crushing site
of varying chemical compositions are inhaled)ocated at Kano metropolis, aged between 12
they lodge in human lungs; thereby causingo 50, who had worked at the site for between
lung damages and respiratory problems (Lastwo to 10years, were included in the study.
1998). The dusts generated from granit&Vorkers with clinical abnormalities of
quarrying contain 71 percent silica. Inhalingvertebral column and thoracic cage, anemia,
such dust results in silicosis which is capableliabetes mellitus, hypertension, tuberculosis,
of disabling an exposed person andronchial asthma, chronic bronchitis,
subsequently, leads to death. Apart fromemphysema, other respiratory diseases and
silicosis, sandblasters, miners and quarrgmokers were excluded

workers are to suffer from pneumoconiosisControl Subjects

(Tsin et al, 1987). Lung impairment is most A total of fifty apparently healthy male
likely due to the deposition of dust in the lungsubjects were used as control for this study.
and are influenced by the type of dusts, th&@hey were

period of exposure, the concentration and sizBank workers and civil servants engaged in
of the airborne dust in the breathing zoneno-dusty occupations. The anthropometric
(Park, 2007) parameters (age, height and body weight) of
In most developing countries including the control group were also match (similar) to
Nigeria stone quarrying is an un organizethe test (dust — exposed) group.

sector of industry. There is high demand foiThe protocol of the study was reviewed and
stone quarry products from different sectors oapproved by Scientific and Ethical committee
the growing economy, couple with high levelof the Kano State Ministry of Health, Kano.
of unemployment, poverty lead to differentWritten informed consent was obtained from
categories of the population indulging in theall the participants.

occupation. Specific professional training andProcedure

government control; safety measures areSubjects were called in groups and instructed
almost absent. Pulmonary problems amongon the test procedure. A respiratory disease
quarry workers have been reported inquestionnaire was administered to all subjects
Calabar,Ogun and Ebonyi States (Uratral before the test was performed.

2004, Olusegumt al., 2009 and Nwibet al., The questionnaire recorded names, length
2012). Despite the involvement of thousandservice, and smoking habit; any history and
in the trade,the implication of the health weight were measured and recorded.
hazards among quarry workers had not beeS8pirometry was carried out using

studied in Kano. The study is conducted taccomputerized Spirolab IlI. 35
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The parameters measured were forced vitalvo proportions. AP- values that was less or
capacity (FVC), forced expiratory volume inequal to 0.005 was taken as statistically
one second (FEYN, % FEV/FVC, peak significant. Fisther's exact test was used for
expiratory flow rate ( FEP). statistical association and data is presented as
Statistical Analysis mean and standard error of mean.

Generated data were collated and cleanedESULTS

using Microsoft excel while analysis was doneTable 1.Shows the comparison of mean values
using the statistical package for socialof anthropometric parameters between the
sciences (SPSS) version 20.The studentgontrol and the test groups. There were no
unpaired t- test was used to compare thsignificant difference in anthropometric
means of test and control values. Chi-squarparameters between the test and the control
test was used to test for significance betweegroups.

Tablel. Comparison of anthropometric parameters between quarry workers and control
subjects

Control subjects Quarry Workers P

Parameters  (Mean + SEM) (Mean + SEM)
n =50 n =50

Age (Years) 30.92 30.11 NS
+0.71 +0.71

Height (cm) 63.95 64.43 NS
_ k4

Weight (kg) 1.69 1.68 NS
_6.01 _9.01

Mean BMI 22.50 22.50 NS

(kg/n) _9.48 _9.24

NS = not significant P = significance level. B&MBody Mass Index

Table 2 shows the comparison of the mean valudleofung function parameters between the
control subjects and quarry workers. The test gtoagb statistically significant lower values for
all the lung function parameters studied as contpareéhe control group

Table 2. Comparison of the overall lung function between Quarry workers and control
subjects

Control Subjects Quarry Workers P

Parameters (MeanSEM) (Mean +SEM)

n =50 n =50
FVC (litres) 6.84 4.21 452 ©.32 0.0001
FEV; (litres) 6.60 40.33 3.68 0.14 0.0001
FEV1 /FVC % 95.50 .12 80.40 2.00 0.0001
PEF (litres) 7.50 ©.20 5.20 0.28 0.0001
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Table 3 Shows association between mean lungeV; /FVC % and PEF among those working
parameters and duration of exposure. Therm quarry’s for six or more years compared to
was a significant decrease in FVC, REV those that work for five or less years..

Table 3. Association between mean lung function parameters and exposure

FVC Mean Mean Mean

Years of exposure Mean FEV FEV/FVC% PEF
SEp<0.0001 +SEp<0.0001 +SEp=0.026

+SEp=0.022
One to five years 4.87 4.02 84.46 .395
N=20 (40%) _+0.29 _6.26 .85 +0.34
Six or more 3.58 2.76 75.63 5.39
N=30 (60%) _+0.10 +0.10 +1.76 _08.34

Fig.1 shows the comparison of the prevalencgroups have significantly higher prevalence of
of respiratory and non respiratory symptomsespiratory symptoms than the control groups.
between test and control subjects. The test

50

45
40
35

30

23 mTEST %

20 m CONTROL %
15

10

N

0 : : : :

Catarrh and Chest pain Cough Back pain
sneezing

Figure 1. Prevalence of Respiratory Symptoms among Quarry Workersand their control
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Discussion dust particles reduce lung function is obscure,
The mean lung function values FVC, FEV it may be that inhaled dust particles are lodged
FEV; /IFVC % and PEF for the control groupin the lung causing irritation and inflammatory
obtained in this study where similar to thereactions. It has been found that healing of
normal values reported for males by othethis inflammatory process would cause
investigators (Osim and Esin, 1996).Thesdibrosis leading to defective oxygen diffusion
values therefore showed that the control groupnd impaired pulmonary function (Kasper et
that participated in this study were apparenthal, 2008 and Nwibo et al, 2012).

healthy Nigeria men. The significant decline in the mean values of
The control and the test groups have meaREV;, FVC and FEP and the negative
values of anthropometric parameters that wereorrelation between duration of work and the
not significantly different, since it has beenlung function parameters showed that the
established from various reports thationger the respondents were exposed at work,
anthropometric parameters, the lower the values (Table 3). These results
viz;age,sex,height,weight and ethnicity areare in agreement with previous studies which
factors that account for variations in FVC,have attributed decreased FE¥nd FVC to
FEV:, and FEP (Cotes, 1975;Aderele andoss of lung function (Fatusi and Erbabor,
Oduwole, 1983;Jaja and Fagbenro, 1996, Lemele et al, 1994, Bahrami, 2003,
1995;Njoku and Anah, 2004).There was aNwibo et al, 2012).

significantly lower mean lung function valuesReduction in lung function parameters has
obtained from the test group compared withbeen reported in cotton workers, flour mill,
the control group. coal and tannery workers, workers exposed to
The lung function values in the control andtobacco dust, barley dust and in quarry
test group with similar anthropometric indicesworkers (Garshick et al, 1996, Sultan and
showed that there was significant reduction irAbdulmajeed, 2005, Subodh et al, 2008,
the values of the lung function parameterddalim et al, 2007, Nwibo et al, 2012).

(FVC, FEW, FEV, FEP) quarry workers Data from the present study suggest that
compared to the control group. This maychronic exposure to dust from crushing of
account for the high prevalence of respiratoryocks may increase susceptibility to
symptoms reported in this study among theespiratory problems and impaired Ilung
quarry workers (test group), indicating that theunction, with increased length of service as a
lung function of the respondents had beemredisposing risk factor. Safety measure
impaired. Although the mechanism by whichshould be encouraged in quarry sites.
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