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Respiratory manifestations of dust related health effects among quarry stone diggers in Kayole quarries, Nairobi City County, Kenya






	ABSTRACT 

	Quarrying activities generate huge quantities of dust particles that cause a variety of respiratory illnesses among quarry workers. In Kenya, quarry industry suffers several constraints: some quarry workers get injured, others get chronic disease, while some die. Quarry dust control measures are not implemented, and quarry workers are exposed to dust that increase their risk of respiratory diseases. The study was done in 2 quarries in Kayole (Mihang’o and Matopeni ward) which are mainly involved in stone digging and crushing. The study used an analytical cross-sectional design and a sample size of 165 respondents was taken to represent the study population. An interviewer administered questionnaire was used to assess quarry workers respiratory symptoms and such symptoms were diagnosed by a qualified clinician. Spirometry tests were done by a qualified technician to assess the pulmonary function. Respirable dust levels were determined through the aid of a particle counter. Data was analyzed using Statistical Package for Social Sciences (SPSS) version 25. Chi square tests and logistic regression were done to establish relationship between different variables. T tests were done to compare means of study variables in two groups. This study found the prevalence of the respiratory symptoms among quarry workers to be 24.2% and reported symptoms were cough, throat clearing, chest pain/tightness, cold, breathlessness and wheezing. The study concludes that; the levels of respirable dust (PM2.5 and PM10) in Kayole quarries was three times higher than the daily level of 25 ug/m3 for PM2.5 and 50 ug/m3 for PM10 recommended by WHO, chronic exposure to quarry dust increase the risk of developing respiratory symptoms and decreased pulmonary function. This study recommends that quarry owners should provide adequate water in the quarries so that wet dust suppression can be done. The study also recommended chest radiograph be done on quarry workers and the radiographic image to be compared with spirometry results to accurately determine the type of respiratory disease that quarry workers suffer from.
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1. INTRODUCTION 

The health impact of working in a stone quarry have well been documented and several epidemiological studies have shown relationship between respiratory problems and occupational exposure to dust. In India (1) reported case of respiratory symptoms among exposed stone carving workers and complaints of shortness of breath, cough, and chest pain were present among 26%, 19% and 2% of the workers, respectively. While in Bangladesh (2) reported the prevalence of cough at 28.33%, breathlessness, wheezing and chest tightness were reported at 4.58%, 2.29% and 1.68% respectively. In Umuoghara Nigeria subjects exposed to quarry pollutants had significantly greater (P < 0.001) presence of sputum production (28% versus 13.5%), runny nose (45% versus 25.5%), persistent cough (36.5% versus 19%), sneezing (56.7% versus 29%), wheezing (34.5% versus 17%), chest tightness (17% versus 6.5%) and breathlessness (29.5% versus 15.2%) compared with the unexposed control group (3). 
Muneku and Naidoo (4) also reported that frequent occupational exposure to cumulative respirable dust exceeding concentration of ≥ 5.89 mg-year/m3, was significantly associated with doctor-diagnosed respiratory disease (OR 1.72; 95% CI 1.14-2.59), breathlessness (OR 3.28; 95% CI 1.53-7.00) and phlegm (OR 2.01; 95% CI 1.26-3.22). In Chilanga Zambia, self-reported respiratory symptoms were more prevalent in respondents from the exposed community than in the control community. Cough was reported at 48.1%, phlegm at 55.9%, persistent cold at 46.5%, wheezing at 45% and 20% of the respondent suffered from pneumonia (5) . In Kajiado quarries the prevalence of occasional cough was 45%, wheezing was 26.6% and shortness of breath was 32.1% (6). Chronic respiratory illness associated with occupational exposure to respirable dust have been documented by several studies. However, there is limited literature about the effects of such exposure and their impacts on different occupational groups such as stone diggers, and such gaps will be filled by this study. There is also scarcity of research on the pulmonary function of stone diggers working in small scale quarries like those of Kayole and this study was handy in providing such information.
2. Methodology 

2.1 Study design
A cross sectional analytical design was adopted.

2.2 Study area
This study was carried out in Kayole quarries located in Embakasi central constituency in the Eastern part of Nairobi County at an estimated distance of 10 km east of the city center (Nairobi County Integrated Development Plan, 2017). See below map of Kayole quarries.
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Map 1 : Map showing study location 

2.3 Sampling technique
Two quarries Matopeni and Mihang’o quarries were purposively selected because of the heavy digging and crushing compared to the other quarries in the area. Studies have shown that crushing and digging activities have the highest concentration of dust compared to other quarrying processes [(3),(4)]. Simple random sampling was then used to select quarry workers from the two quarries and the sample size was distributed proportionate to the population size of each quarry to ensure representativeness. 

2.4 Sample size determination

The prevalence of respiratory symptoms among stone diggers in the two quarries was unknown. However, evidence from a study done in Iran among stone cutting and quarry mine workers suggest that the prevalence of respiratory symptoms such as cough and wheeze is around 11% among quarry workers (7). Thus, in this study, the prevalence of these symptoms was assumed to be 11%. For sample size calculation Cochran (1977) formula was used. The formula is represented in the equation below.
no =Z2Pq
            e2






											Equation 1

Where,
no is the sample size. 
Z is confidence level at 95% and a standard value of 1.96. 
P estimated proportion, its anticipated that 11% of quarry stone diggers will have perceived respiratory symptoms. 
 q is 1-p.  which was 89%   while e = margin of error, taken as 5%

Sample size no =    1.962 x 0.11 x 0.89 = 150.43
                          0.052

The sample size was then adjusted by 10% to cater for non-response.
Thus, a minimum sample of 165 participants was used in this study.

Table 1 Sampling Frame
The stone diggers were stratified into two strata, one of stone diggers in Matopeni and another of stone diggers in Mihangó and sample size was apportioned to each cluster based on its population.

	Quarry Name
	Population of Stone Diggers
	Sample of Stone diggers

	Matopeni
	275
	96

	Mihang’o
	200
	69

	Total
	475
	165



2.6 Data collection tools and methods

The following data collection tools were used:
[bookmark: _Toc93663666]
i. Questionnaire
A comprehensive structured questionnaire was designed, it contained both open and closed ended questions to obtain data on demographic characteristics, followed by a set of questions framed about the perceived magnitude of respiratory symptoms associated with dust exposure. The questionnaire collected quantitative data and was interviewer administered to each of the sampled participant at their work site. 

ii Clinical observation
A clinician diagnosed the quarry workers for repiratory symptoms 

2.7 Data analysis and presentation
Statistical Packages for Social Scientists Version 25 for used for analysis. Descriptive statistics like frequency, mean, standard deviations and percentages were used in summarizing the data and results were presented in frequency tables and graphs. Chi square tests were done to determine associations between different study variables. Odds ratios were also computed at 95% confidence level using two by two contingency tables. T tests were also done to compare means of study variables in two groups. 

3. results 

Clinically diagnosed respiratory symptoms among stone diggers in Mihango and Matopeni quarries in Kayole varied from 3.6% who were diagnosed with wheezing to 19.4% who were diagnosed with persistent cough (Table 2).

Table 2: Clinically diagnosed respiratory symptoms among stone diggers in Mihangó and Matopeni quarries
	Probable Respiratory Symptoms
	Specific Symptom
	Frequency
	Percentage

	Prevalence Respiratory Symptoms
	Persistent Cough
	32
	19.4%

	
	Throat Clearing
	19
	11.5%

	
	Chest Pain and Tightness
	17
	10.3%

	
	Persistent Cold
	14
	8.5%

	
	Shortness of Breath
	8
	4.8%

	
	Wheezing
	6
	3.6%

	Times gone to Hospital in the last 12 months among those with symptoms
	1 to 2 Times 
	16
	40%

	
	3 to 4 Times
	4
	10%




The prevalence of respiratory symptoms was 40 (24.2%); persistent cough was the most common symptom reported at 32 (19.4%) followed by throat clearing at 19 (11.5%), chest pain and tightness at 17 (10.3%) persistent cold at 14 (8.5%), shortness of breath at 8 (4.8%) and wheezing was the least reported symptom at 6 (3.6%). Among the respondent with the above respiratory symptoms 16 (40.0%) reported that they had gone to the hospital between 1 to 2 times and 4 (10.0%) had gone to hospital between 3 to 4 times because of severity of these symptoms.

	Variable
	Category
	Pulmonary Functions

	
	
	Abnormal
	Normal
	Chi Square
	Odds Ratio (OR)
	Confidence
Interval

	
	
	
	
	
	
	Lower
	Upper

	Presence of Respiratory symptoms
	No 
	18
	107
	χ2=21.67
df=1
p=0.0001
	OR=5.9
	2.68
	13.16

	
	yes
	20
	20
	
	
	
	

	
	Over 8 hours
	4
	6
	
	
	
	



Table 3: Chi-square results between factors associated respiratory symptoms

The presence of respiratory symptoms was significantly associated with pulmonary function at (p=0.0001) and respondents with respiratory symptoms had a higher likelihood of having lower pulmonary function values and the odds ratio was 5.9.

Table 4: Binary logistic regression between variables and Pulmonary Function
	Variables
	Pulmonary Function

	
	P Value	 
	Ratio Adjusted Odds
	Confidence Interval at 95%

	
	
	
	Lower
	Upper

	Presence of Respiratory symptoms
	0.03
	5.2
	1.14
	23.31

	Smoking
	0.001
	50
	10.00
	250.0



At multivariate analysis the presence of respiratory symptoms was significantly associated with pulmonary function at (p=0.03) and respondents with respiratory symptoms were five times more likely to have lower pulmonary function values when compared to those without the symptoms (AOR = 5.3 at 95% CI=1.14 -23.31). Smoking was significantly associated with respiratory symptoms at (p=0.001) and respondents who were smokers were more likely to have respiratory symptoms in comparison with nonsmokers (AOR = 50 at 95% CI=10.0 - 250.0).

4. DISCUSSION

This study reported prevalence of the respiratory symptoms at 24.2%, persistent cough, throat clearing, chest pain and tightness, persistent cold, shortness of breath and wheezing were reported at 19.4%, 11.5%, 10.3%, 8.5%, 4.8% and 3.6% respectively. These findings agree with a study done by Isara et al (8) in Nigeria where Chest pain and tightness was reported at 35.5%, cough at 23.7%, sputum at 21.1%, dyspnea at 7.9% and wheezing at 10.8% among the exposed group. This finding is further affirmed by Kabir et al. (2) who reported cough at 28.3%, shortness of breath at 4.6%, wheeze at 2.3% and chest tightness at 1.68% among quarry stone crushers.
This study found that 40.0% of the respondents with respiratory symptoms had gone to hospital between one to two times because of severity of these respiratory symptoms. This finding is similar to study by Enuma et al. (3) who reported that 41.7% of the quarry workers in Umuoghara sought treatment when their respiratory symptoms became worse and could not do physical quarry activities. This study also showed that prevalence of the respiratory symptoms was significantly associated with pulmonary function and respondents with respiratory symptoms had a higher odds ratio of having decreased pulmonary function when compared with those without the symptoms. This finding is harmony with a study done by Sunil et al. (9) who reported that respiratory symptoms were more prevalent in exposed quarry stone workers with lower pulmonary functions.

5. Conclusion AND RECOMMENDATION
Chronic exposure to quarry dust increases the risk of developing respiratory symptoms and the prevalence of these symptoms among stone diggers in Mihango and Matopeni quarries was 24.2%. These symptoms were Persistent Cough, Throat Clearing, Chest Pain and Tightness, Persistent Cold, Shortness of Breath and Wheezing. Quarry workers should also be provided with health insurance cover to enable them to seek routine medical examination due to the severity of their respiratory symptoms. Quarry workers should be trained on how to manage dust from the quarries to raise awareness of the workers about exposure to quarry dust and its negative respiratory health impacts. This should be done by Directorate of Occupational safety and Health (DOSH) and Ministry of health.
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