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Cement manufacturing creates a dusty environment that workers are  
constantly exposed to. This study aimed to determine the extent of 
respiratory disturbances among cement workers. Using a cross-sectional 
study, we submitted 74 agents recruited, first to the British medical research 
council (BMRC) questionnaire and then, to a spirometry test. Data were 
analysed using Epi Info 3.5.4. A descriptive analysis was first conducted by 
calculating the proportion of the variables and then by comparing the 
qualitative variables using the Pearson chi-square test with a significance 
threshold of 0.05. The population was mostly male (97.3%). The average age 
was: 49.09 ±10.12 years. 56.75% of workers had more than 15 years 
working experience. The average dust level was 80mg/m3, which was above 
the limit value of 5mg/m3. Cough was present in 10.84% of the workers, 
rhinitis in 9.45% and dyspnoea in 5.4%. There were more syndromes of 
small airways (43.47%) among spirometry test abnormalities. Only workers 
with over 15 years experience was associated with the occurrence of cough: 
OR=5.59 IC [1.49, 21.02]. There is a high level of dust at the factory with its 
impacts. This necessitates the strengthening of protection measures. 
 
Keywords: Respiratory disorders, cement dust, particulate matter, spirometry, 
Togo 

 
 
 
 
 

 
INTRODUCTION 
 
Man can be developed and fulfilled through work. Work 
allows man to rise to his ideal status if what he finds 
himself doing agrees fully with his professional 
environment. Karl Marx indicated that “man is the work-
piece of his own works”.  Contrary to his opinion, work can 
sometimes be a constraint.  It can become the breeding 
grounds for all kinds of occupational health related 
problems.  In 2013, the International Labour Organization 
(ILO, 2013) warned the world of the hidden epidemic of 
occupational diseases that impacts the lives of employees 
and contributes to considerable losses within 
organisations.  Among these occupational diseases are 
pneumoconiosis, bronchial cancers, chronic bronchitis, and 
ventilatory disorders which results from exposure to 

mineral dust. Activities of cement manufacturing and 
constant use of cement expose workers to cement dust 
inhalation. 

In both industrialized and resource-limited countries, it is 
recognized that excessive exposure to breathable dust 
containing crystalline silica may cause respiratory disease 
with temporary or permanent disability, or even death 
(Sauvé et al., 2013; Beaudry et al., 2011). In the United 
States of America, the Labour Statistics Bureau has 
indicated that respiratory diseases represent a public 
health issue with very high prevalence rates (ILO, 2013). 
The European Union has recognized the importance of this 
problem in several sectors, including building and public 
works (Civil Engineering) (Guide to good practice, 2006). In  
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2010, out of 27,240 cases of occupational diseases reported 
in China, 85.6% were cases of pneumoconiosis (ILO, 2013). 
In Vietnam, the cumulative number of cases of silicosis 
diagnosed represented 80% of compensated occupational 
diseases (Fontaine, 2009). In South Africa, studies among 
ex-miners suggested pneumoconiosis rates ranging from 
26% to 36%, from 1975 to 2007 (Nelson, 2013). In Algeria, 
a study among stonecutters revealed abnormalities, 
suggestive of silicosis in 50% of cases (Mohebbi et al., 
2007). In Côte d'Ivoire, a study by (Wognin et al.,  2002) in a 
granite quarry found a prevalence rate of 4.76% of 
pneumoconiosis. 

Studies in industrialized countries have made available 
data on occupational respiratory diseases, but this is not 
the case in most sub-Saharan African countries particularly 
Togo. This is because very few documented studies focus on 
occupational respiratory diseases as a public health issue. 
However, in Togo, there are three cement companies 
employing hundreds of workers who are exposed to 
cement dust.  

The study therefore aims at contributing to the 
evaluation of respiratory morbidity in cement 
manufacturing plants in Togo. 
 
 
METHODOLOGY 
 
This is a descriptive and analytical cross-sectional study 
that took place from July 25, 2018 to September 15, 2018 
during the annual medical examination of the permanent 
workers of a cement company.  The study population 
therefore comprised  workers of the technical direction of 
the cement plant.   

It involved sampling of all permanent employees 
assigned to the technical direction who met the following 
criteria:  

- a permanent worker assigned to the technical 
direction who had undergone the medical examination,  

- to be present at the time of the medical 
examination,   

- to be at least 18 years old,  
- to have given informed consent to participate in 

the survey.  
 
Data collection  
 
After the clinical examination, data collection was done 
using the following tools: 
 A questionnaire inspired by the British Medical 

Research Council (BMRC) (Division de la Santé au Travail, 
2005). It includes information on socio-demographic and 
occupational characteristics, cardiorespiratory history, 
lifestyle, occupational exposures, respiratory symptoms 
and physical examination, and spirometry data. 
 An interview guide for gathering general 

information from the company's managers. 
 An observation grid for the description of 

workstations   and     the    assessment    of   collective   and 

 
 
 
 
individual prevention measures. 
 Other tools were also employed, namely; 
 A Spengler type sphygmomanometer for taking 

blood pressure. 
  A measuring board to measure the height. 
  A scale to measure the weight. 
  A Spirobank II basic spirometer and disposable 

tips and single use flow MIR turbine to carry out the 
spirometry. 
  A particle measurement device, Airmetric ID stack 

monitoring for dust measurement at different work 
stations 

Data collection from the respondents was done in three 
steps:  

 The first step involved taking the parameters of 
each respondent. This was done by the company’s nurse. 

 The second step involved carrying out the 
spirometry by a pulmonologist physician, with the 
assistance of the company’s doctor using  a "Spirobank II" 
device connected to an ACER computer with "Winspro 
version 3.1" software used as a parameterization. For all 
subjects, only one examination was conducted with three 
successive trials.  The best of the three was selected taking 
into account the level of cooperation of the subject and the 
aspect of the flow and volume curve.  The parameters 
measured during forced breathing were: 
o Forced Vital Capacity (FVC) 
o Forced expiratory volume in one second (FEV1) 
o Tiffeneau's report (FEV1 / FVC) 
o Median Forced expiratory flow (median FEF)25 / 

75 
o Forced expiratory flow rates 25; 50; 75% of the 

vital capacity (FEF 25, FEF50, FEF75) 
 The third step involved a one-on-one interview 

using the BMRC standardized questionnaire followed by a 
physical examination that mainly focused on pleuro-
pulmonary examination. 

Atmospheric metrology was based on the results of the 
dust measurement carried out at certain stations of the 
plant in 2018 by the QHSE service according to the 
environmental and sanitary safety guidelines of the 
international financial corporation of April 30, 2007, which 
concerned dusts with a diameter of less than 10 microns 
with a permissible limit value of 5 mg/m3 (Ministère du 
Travail de l’Emploi et de la Sécurité Sociale, 2011). 

Compared to the intensity of dusting the following were:  
- very important dusting value between 5-50mg/m3 
- large dusting value strictly greater than 50mg/m3 

 

Operative definitions 
 

Rhinitis 
 

- Allergic rhinitis: According to the WHO, it is the 
symptomatic triad (nasal obstruction, rhinorrhoea, 
sneezing in salves) of variable duration (duration less than 
4 days per week or 4 consecutive weeks per year, 
corresponding   to    an   intermittent rhinitis   or  of  greater 



 
 
 
 
duration than 4 days a week or 4 consecutive weeks per 
year, corresponding to persistent rhinitis). 

- Mild rhinitis: Rhinitis with mild symptoms with no 
impact on sleep, social activities, vocational school, and 
leisure activities.  

-Moderate rhinitis to severe, when there are troublesome 
symptoms with repercussions on sleep, work, school, social 
and leisure activities. 

- Non-smokers are subjects who have never regularly 
smoked at least one cigarette a day or smoked one or more 
cigarettes a day for less than a year. 
 
Smoking  
 
- Smokers are subjects who recognize that they 
regularly smoke at least one cigarette a day and for at least 
one year. 
- Ex-smokers are subjects who have regularly 
smoked one cigarette a day or more for at least one year, 
but have abandoned this habit for at least one year. 
 
Spirometry data  
 
The following  parameters have been explored: Forced vital 
capacity: FVC, Forced expiratory volume second: FEV1, 
Tiffeneau coefficient FEV1 / FVC, Mean expiratory flow 
25/75. 

- Obstructive ventilatory disorder (OVD): FEV1 / 
FVC <70% with FEV1 <80% 
o Low OVD: FEV1 between 71-80% of the 

theoretical value and FEV1 / FVC <70% 
o Moderate OVD: FEV1 between 51-70% of the 

theoretical value and FEV1 / FVC <70% 
o Severe OVD: FEV1 between 31-50% of the 

theoretical value and FEV1 / FVC <70% 
o Very severe OVD: FEV1 less than 30% of the 

theoretical value and FEV1 / FVC <70% 
- Restrictive ventilatory disorder: FEV1 and FVC 

<80% and FEV1 / FVC> 70% 
- Mixed ventilatory disorder: FEV1 and FVC<80% 

of the theoretical value with a Tiffeneau coefficient <70% 
- Small airway syndrome FVC, FEV1 above 80% of 

theoretical values, Tiffeneau coefficient greater than 70% 
FEF25 / 75 <65% 
 
The level of dusting 
 
- important dust value level between 5-50 mg/m³ 
and  
- very important dust value level strictly greater 
than 50 mg/m³ 
 
Data analysis 
 
The data were analyzed with the Epi Info 3.5.4 software.  
The analysis strategy was articulated around specific 
objectives.  Averages, frequencies and measured 
associations were obtained by calculating prevalence ratios.   
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The chi-2 comparison test was used with a significance 
level of p ≤ 0.05. 
 
Ethical considerations 
 
Permission was previously obtained from the managers of 
the cement plant before conducting this study. This study 
was not detrimental to anyone.  The benefit to the 
participants of this study is their awareness of their 
respiratory health status, of the protective measures, and 
their orientation for the management of pathology. Data 
was carried out in the confidentiality and respect of medical 
secret. 
 
 
RESULTS 
 
Socio-demographic and socio-professional 
characteristics 
 
Seventy-four (74) workers participated in the survey out of 
the 83 employees in the company’s production sector. 

The means age and work experience are 49.09 ±10.12 
years and 11.38 ± 8.34 years, respectively. Most of the 
participants were male (97.35%) and most of them had the 
highest level of instruction at the secondary level as shown 
in Table 1. 
 
Environnemental exposure and health impacts 
 
Mean dust exposure was 80 mg/m3 with extremes of 9.6 
and 268.9 mg/m3. Dust exposure at all stations was higher 
than the limit value, 5mg/m3. Grinding and bagging were 
the most dusty workplaces : 268.9 mg/m3 and 177.6 
mg/m3, respectively (Table 2).  

Small airway syndrome was the most common functional 
respiratory abnormality (13.41%),  followed by restrictive 
ventilatory disorder (10.81%). All the ventilatory disorders 
found were mild, Table 3. 
 
Associated factors with respiratory disorders 
 
In bivariate analysis, only more than 15 years work 
experience at the workplace appeared to be associated with 
the occurrence of cough, Table 4. 
 
 
DISCUSSION 
 
Socio-demographic and socio-professional 
characteristics 
 
The study population was predominantly male (97.37%). 
The study by Both Hossini et al. (2002) in Marocco and 
Mwaiselage et al. (2004), in Tanzania, found the study 
population to be 100% male. The absence or under 
representation of female sex is linked to the difficult 
working conditions in the cement production sector. 
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Table 1. Distribution of the population according to socio-demographic and socio-professionnal characteristics 
 

 Variables Number % 
Sex  Male 72 97.30 
 Female 2 2.70 
    
Age group (years) ≤ 45 29 39.20 
 > 45 45 60.80 
    
Level of instruction Primary 17 22.97 
 Secondary 34 45.94 
 University level 22 31.09 
    
Marital statuts  Married 62 83.78 
 Single 5 6.75 
 Divorced 4 5.40 
    
Workplace Grinding 9 12.2 

Bagging 6 8.1 
Tipping 5 6.8 

Maintenance 24 32.4 
Laboratory 5 6.8 

Store 8 10.8 
Weighbridge 17 23.0 

    
Work experience (years) ≤15 years 57 77.0 

>15 years 17 23.0 

 
 

Table 2.  Dust level measurement  
 

 Dust measurement mg/m3 
Grinding 268.9 
Bagging  155.6 
Tipping 27.8 
Laboratory  9.6 
Store  10.2 
Weigh-bridge 12.5 

 
 

Table 3. Distribution of the respiratory disorders in workers 
 

 Variables Number % 
 Cough 8 10.81 
Symptoms  Rhinorrhea 7 9.45 
 Dyspnea 4 5.40 
 Hemoptysis 1 1.40 
 Whistling 1 1.40 
 Chest pain 1 1.40 
    
Spirometric profile 
 

Normal spirometry 51 68.91 
Small airway Syndrome 10 13.41 

Restrictive respiratory disorder 8 10.81 
Obstructive respiratory disorder 4 5.42 

Mixed Respiratory Disorder 1 1.45 

 
 
 
The average age of workers in this study was 49.09 years.  
Hossini in his series found an average age of 41.2 years.  On 
the other hand, Zeleke et al. (2010) in a cement factory in 
Ethiopia  found  an  average  age  of  28.5 years, which  was 

much lower than the result in the present study.  
The workers in charge of maintenance were the majority 

in this study.  This predominance of maintenance workers 
is  explained  by   the  internal   organization  of  the cement 
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Table 4. Factors associated with cough in workers 
 

  Variables  PR CI p 
Cough  Degree of dustiness (important /very important) 6.28 0.81-48.56 0.08 

Work experience (>15 years) 5.59 1.49-21.02 0.01 
Age (>45 years) 1.93 0.42-8.94 0.63 
Alcoholism (alcoholic/ non-alcoholic) 1.18 0.17-8.39 1 

 

PR= Prevalence rate 
No factors appeared to be associated with the occurrence of rhinorrhea. 
No factors appeared to be associated with the occurrence of ventilatory abnormalities in the workers surveyed in this study. 

 
 
 
plant. 

In our study, the average seniority in the cement factory 
was 11.38 ± 8.33 years.  This result is similar to an Iranian 
study which was 18.8 years old.  This duration of exposure 
from this study’s point of view, is sufficient enough to cause 
the occurrence of respiratory symptoms.  In contrast, 
Hossini et al., (2002) in Morocco and Zeleke et al. (2010) in 
Ethiopia found average length of service of 13.5 and 6.8 
years, respectively.  This duration of exposure well reflects 
the time of operation of the cement factory which was then 
60 years. 
 
Environmental exposure and impact 
 
Dusting work stations 
 
In this study, the measurement of breathable dust at the 
various stations of the factory was significant, exceeding 
the recommended threshold value of 5mg/m3.  The average 
dustiness was 80.71mg/m3 with a maximum value of 
268.6mg / m3 recorded at the grinding station.  This rate is 
significantly higher than that of Mwaiselage et al. (2004) in 
Tanzania which was 21.3 mg/m3. This may be related to the 
collective technical measures for dust control implemented 
in each cement factory.  The high level of dusting 
discovered in this study would probably be related to the 
storage of raw materials in the open air and the non-
humidification of the floor of the cement factory which is 
usually covered with a large layer of dust.  The maintenance 
of the production equipment on report would have 
contributed to the accentuation of the dusting in the cement 
factory. 

Whether clinically or para clinically, the level of dust was 
not a factor associated with the disorders found in the 
workers in our study.  This observation was also made by 
Abudhaise et al. (1997) among the workers of a cement 
factory in Jordan. 

Dust level above the recommended threshold level would 
expose all workers to the same level of hazards, hence the 
need for reinforced dust control measures. 
 
Level of exposure of workers 
 
The level of exposure of each worker was related to the 
position held.  The study revealed that 52.70% of workers 

were exposed to very high dust levels.  Zeleke et al. (2010) 
in an Ethiopian study found a higher proportion in this 
category of workers, which accounted for 80% of the 
effective production sector.     
 
Respiratory disorders 
 
Respiratory symptoms 
 
Exposure to cement dust can cause respiratory signs with 
inflammation of the respiratory tract and lungs.  The 
respiratory signs are those of rhinitis and 
bronchopneumopathy. 

The most prominent symptoms found by the study were 
cough (10.81%), rhinorrhea (9.45%), and dyspnea (5.4%), 
respectively.  Hossini et al. (2002) in a study in Morocco 
found a higher prevalence of all these symptoms in his 
series as, 15.58%, 40% and 21.26%, respectively.  The low 
prevalence in this is due to the working conditions, 
including the use of FP2 masks by majority of workers or 
the individual susceptibility of workers.  Capitani and Mello 
(1989) in a Brazilian study did not find any respiratory 
symptoms in the workers of a phosphate mine.  The pauci 
symptomatic feature of pneumoconiosis could also explain 
this prevalence. 
 
Spirometric Data 
 
The average worker volumes and respiratory airflows 
were: FEV1 (3.09 L); CVF (3.89); Coefficient of Tiffeneau 
(80.52); FEF25 / 75 (3.17).  These results are similar to 
those of Kakooei et al. (2012) in an Iranian study on 
workers of a cement, which were 3.10; 3.86; 79; 3.13, 
respectively.  

The prevalence of spirometry abnormalities was 31.08% 
with a predominance of small airway syndrome (SAS) 
43.47% of ventilatory disorders. SAS is an infra-clinical sign 
that can either regress or stabilize, or worsen by giving an 
obstructive syndrome.  The demonstration of an SAS with 
spirometry imposes etiological research for workers 
exposed to an occupational hazard and preventive 
measures to avoid a possible evolution towards the 
obstructive syndrome.  In Tunisia, Debbabi et al. (2001) in 
his study on exposure to cotton dust and Hossini et al. 
(2002) in  Morocco  in  a  cement  factory found SAS   to  be  
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25.5% and 14.6%, respectively.  In those 2 studies, the 
prevalence rates were significantly different from the 
unexposed population. Exposure to breathable dust would 
likely be an etiology of SAS occurrence. 
 
Associated factors with respiratory disorders 
 
Associated factors 
 
Only work experience was associated with the occurrence 
of cough in this study.  Most of our results raise the problem 
of statistical power (many non-significant tests with p 
between 0.01-1, and our methodology has tried to reduce 
the variability due to the equipment and the examiner).  
The hypotheses to this lack of power could be explained by 
the fact that spirometry is a dependent factor, the sample 
size of the study, and also tobacco stratification could not 
be done because of the very small number of smokers 
among the workers in the study. 

Additional studies taking into account part-time workers 
are necessary for a better evaluation of the associated 
factors. A longitudinal or comparative study with a 
population not exposed to cement dust is desirable in order 
to better appreciate the associated factors with respiratory 
manifestations within the cement plant. 
 
Conclusion 
 
This study shows the interest of environment metrology, 
especially dust measurement, which showed us a high level 
of dusting at all stations of the factory thus exposing all 
workers.  It is therefore necessary to strengthen dust 
control measures and implement a strategy to correct less 
compliant workstations.  Clinically, respiratory symptoms 
are dominated by cough followed by rhinorrhoea.  
Functionally, about one in four workers had a functional 
disorder.  Those disorders are dominated by the syndrome 
of small airways followed by the restrictive syndrome.  Only 
length of occupation at the position was associated with the 
occurrence of cough. 

A longitudinal or comparative cross-sectional study with 
a population not exposed to cement dust is needed to better 
appreciate the factors associated with respiratory signs in 
the cement factory.  
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