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ABSTRACT
Introduction: Silicosis is pneumoconiosis secondary to the inhalation of mineral dust
containing silica. It represents a real public health problem in the city of Jerada.
Purposes: To assess the functional parameters of silicosis patients (based on the 6-minute
walk test (6MWT)) and their impact on our patients' quality of life (Saint George's
respiratory questionnaire (SGRQ) and hospital anxiety and depression scale (HAD))
Materials and methodology: A cross-sectional study of 147 patients with silicosis. It is
designed to collect their socio-demographic data. And assess their respiratory function
(6MWT) and quality of life (SGRQ).
Findings: The average age of our patients was 64.08 +/- 6.46 years [46 -81]. At 6MWT, the
mean distance walked by our patients is 326.8 +/-168.47 m (30 - 835) or 59% of the predicted
distance, with a median of 360m. The mean total Saint George score (SGT) was 68.02 +/19.54%. The means of the other Saint George scores were: symptoms (SGS): 45.95 +/23.66%, activities (SGA): 79.58 +/- 19.8%, and impact (SGI): 68, Results: The average age
of our patients was 64.08 +/- 6.46 years [46 -81]. At 6MWT, the mean distance walked by
our patients is 326.8 +/-168.47 m (30 - 835) or 59% of the predicted distance, with a median
of 360m. The mean total Saint George score (SGT) was 68.02 +/- 19.54%. The means of the
other Saint George scores were: symptoms (SGS): 45.95 +/- 23.66%, activities (SGA): 79.58
+/- 19.8%, and impact (SGI): 68.32 +/- 22.33%. We found a statistically significant
relationship between dyspnea, quality of life, anxiety, and walking distance.
Conclusion: The study demonstrated that silicosis is a pulmonary disease that causes
significant functional limitation and deterioration of life quality.
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INTRODUCTION
Silicosis is a worldwide occupational lung disease. It is caused by exposure to crystalline
silica dust, which occurs in various industries. Silicosis occurs due to an imbalance between
the penetration of particles and the means of bronchopulmonary purification and the toxicity
of silica, and the repair methods. Exposure to crystalline silica dust occurs in many
industries. The occurrence of silicosis results from an imbalance between the penetration of
particles and the means of bronchopulmonary purification, as well as the toxicity of silica
and the means of repair [1–3].
The pathophysiology of this pneumoconiosis involves two phases: a phase of alveolitis after
capturing the mineral particles by the alveolar macrophage and a later phase of fibrosis.
Histologically, the elementary lesion is the silicosis nodule. The silicosis nodules will later
increase in size, coalesce and then give pseudo-tumoral masses characteristic of coal miner's
pneumoconiosis [2].
In the 1990s, more than three million people were exposed to silica in Europe. Also, in Spain,
annual reports from the National Institute of Silicosis show that since 2008 there has been
an increase in the number of new cases. In 2012, 166 patients were reported.[3] .In the United
States, the annual incidence is reported to be between 36,500 and 37,300 cases, with nearly
2,700 deaths over a decade.[1] In the UK, approximately 600,000 workers were exposed to
crystalline silica from 1990 to 1993, about 100 cases were reported each year between 1996
and 2009, and deaths from silicosis decreased from 28 in 1993 to 10 in 2008[4-5].
China has the most significant number of silicosis patients, with over 500,000 cases recorded
between 1991 and 1995, 6,000 new cases, and over 24,000 deaths reported each year [1,3].
Morocco also counts many patients affected by silicosis, especially in Jerada city, where this
disease is considered a priority and presents a significant public health issue. Jerada is a city
located in the eastern region of Morocco, and it was founded in 1927 after the discovery of
the coal basin. The mining activity was started in 1936, and the mine was closed in 1998.[67].
After 60 years of mining, there was no additional activity in Jerada. The city counted 9000
workers after the closure of the mine in 1998, including 2018 silicosis (currently 1470
silicosis still alive in 2018. [6-7]
Due to the lack of other financial resources, new clandestine coal mines have arisen, causing
new, more complicated, and earlier cases of pulmonary silicosis.
Silicosis is an incurable disease with infectious, cardiovascular, osteoarticular, nutritional,
metabolic, and psychological (anxiety, depression) complications [2, 8].
The 6-min walk test (6MWT) is a simple and inexpensive tool for assessing exercise
tolerance.
It applies to many diseases, including chronic obstructive pulmonary disease and idiopathic
pulmonary fibrosis (IPF), and is used to assess functional status and therapeutic response
and define prognosis [9].
For better patient management, the clinician should not be satisfied with assessing the
patient's health. They must be interested in the patient's perception of his health status, which
explains the use of quality-of-life measures that better understand the areas in which patients
feel their disease's consequences. The Saint George questionnaire is designed specifically
for patients with respiratory pathology. All of its items relate more or less directly to the
symptoms of these pathologies (breathlessness, wheezing) or their consequences on daily
life. [10].
In the context of a respiratory rehabilitation program destined for silicosis patients of Jerada
city, this study was conducted to evaluate the functional status of our patients by the 6MWT
and its impact on their life quality (SGRQ and HAD).
METHODS
Study nature
We conducted a cross-sectional study between December 2017 and June 2018 at the
Pneumology and Silicosis Center of Jerada. Including patients with silicosis monitored in
consultation. We conducted our survey by two experienced physicians consisting of a faceto-face interview. We informed the patients about the study's nature, obtained their consent,
and collected their data.
The ethical committee approved our protocol of Sidi Mohammed Ben Abdellah University.
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Seven hundred (700) patients live in the city of Jerada, 330 of whom are regularly followed
up in consultation. One hundred forty-seven patients were included in our study, i.e., a
participation rate of 44.5%. 183 patients were excluded (Participation refusal, geographical
distance, reduced walking mobility/loss of autonomy, acute cardiac or respiratory
decompensation at survey time.)
Data collection:
Data collected in these studies included: clinical data (dyspnea, comorbidities), demographic
data (age), smoking status, exposure history (mean exposure time, latency time, permanent
partial incapacity: PPI), lung function (6MWT), quality of life (Moroccan version of the
Saint George questionnaire [11], HAD test [12].
Quality of life (QoL)
QoL was evaluated through the St George respiratory questionnaire with its 3 main items
(symptoms, activities, and impact), as well as the HAD test to diagnose anxious and
depressed patients.
6-minute walk test.
The 6MWT is a simple tool that has shown its validity to assess exercise tolerance. Our
patients walked a 30-meter round-trip corridor, and they were instructed to walk at their own
pace and stop if necessary but were encouraged to complete the test. The walking test was
classified into 3 stages from 0 to 3: the greater the stage, the greater the limitation.
Statistical analysis
Patient data collected on the operating form were entered into an Excel spreadsheet.
The data were statistically analyzed using SPSS software version 22.0.
RESULTS
We collected 147 patients, all of them were male. The basic characteristics of the patients
with silicosis are listed in Table 1.
Table 1: Socio-demographic, clinical, functional and quality of life characteristics of
silicosis patients.
Characteristics
Age (years
64,08+/- 6,46 [46-81]
Average duration of exposure (years)
19,04 +/- 7,45 [2-36]
Delay between onset of exposure and onset of symptoms (years) 18,07 +/- 9,5 ans
PPI
42,45
<40
11,51
40-70
46,04
≥70
Smoking status (%)
53,9
Non-smoker
34
Former smoker
12,1
Smoker
Co-morbidities (%)
8,33
 Tuberculosis
11,9
 Heart disease
31,97
 COPD
Dyspnea (%)
17,01
 Stage 1
64,63
 Stage 2
17,01
 Stage 3
1,35
 Stage 4
6MWT average (m)
326,8 +/- 168,47
SGRQ (%)
68,02+/-19,54
 Total
45,95+/-23,66
 Symptoms
79,58+/-19,8
 Activities
68,32+/-22,33
 Impact
Test HAD
61,91
 Anxiety (%)
83,67
 Depression (%)
COPD: Chronic Obstructive Pulmonary Disease; PPI: Permanent Partial Impotence,
6-MWT: 6-Minute Walk Test, SGRQ: Saint-George Respiratory Questionnaire.
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Table 2: Comparison of socio-clinical, functional, quality of life and 6MWT data
6MWT
P
>300
300-150
<150
Duration of Exposure (%)
9(45%)
5(25%)
6(30%)
 ≤10years
41(74.54%)
7(12.73%)
7(12.73%)
 10-20 years
39(66.10%)
8(13.58%)
12(20.34%)
0.17
 >20 years
Dyspnée N(%)
 Stage 1
 Stage 2
 Stage 3
 Stage 4
SGRQ
Total
Symptoms
Activites
Impact

24(96%)
65(70.65%)
4(17.39%)
0(0%)

1(4%)
16(17.39%)
4(17.39%)
0(0%)

0(0%)
11(11.96%)
15(65.22%)
1(100%)

63,56 +/- 19,5*
39,66 +/- 21,1*
75,44 +/- 21,31*
64,28 +/- 22,33
*

69,79 +/-21.01*
52.06 +/- 25,62*
82.49 +/-16,47*
68,13 +/- 25,07*

83.08 +/- 43,18*
64,7 +/- 17,75*
91.73 +/- 7,87*
83,68 +/- 10,44*

HAD N(%)
 Anxiety
51(57.31%)
18(20.22%)
20(22.47%)
Yes
42(80.76%)
3(5.76%)
7(13 ?48%)
No
 Depression
74(62.71%)
20(16.95%)
24(20.34%)
Yes
19(82.6%)
1(4.34%)
3(13.06%)
No
6-MWT: 6-Minute Walk Test, HAD: Hospital Anxiety and Depression

<0,0001

P=0,00001
P<0,00001
P=0,0004
P=0,0002

P=0,0034

P=0,23

There is a statistically significant relationship between the duration of exposure and the
degree of depression: higher the time of exposure, the higher the number of patients with
depression (p=0.01)
Anxious patients all have high QoL scores compared to silicosis patients without anxiety,
and patients with depression had higher activity scores (p = 0.00004) and total scores (p =
0.012) than non-depressed patients.
Table 3 shows the results of the univariate linear regression analysis with QoL scores as the
baseline variables. Variables with a p>0.05 are not displayed in the table.
Age is associated with high activity score and Saint George total score, and time to onset of
symptoms from the onset of anthrax exposure is related to the increased full quality of life
score.
There is a correlation between PPI, walking distance WD, and saint george QOL scores.
Therefore, as the ppi increases, the saint george questionnaire scores increase, indicating
poor quality of life. Conversely, as walking distance increases, the scores are lower,
reflecting better quality of life (except for WALKING DISTANCE, it is not correlated with
SGT).
Table 3: Correlation coefficient of variables calculated by linear regression (standard
coefficient).
Variables
Symptômes
Activités
Impact
Total
Age
0,04(0,646)
0,04(0,6)
Duration of exposure
PPI
0,05(0,271)
0,04(0,183)
0,04(0,223)
0,03(0,221)
Symptom onset time
WD
0,18(-0,059)
0,07(-0,03)
0,07(-0,035)
Time to Symptom Onset; Time to Symptom Onset in Relation to the Onset of Exposure,
PPI: Permanent Partial Disability, WD: Walking Distance.
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DISCUSSION
This is the first study at the national level. It was conducted at the Pneumology and Silicosis
Center of Jerada. Its purpose is to determine the clinical and functional profile and the healthrelated QoL of patients with silicosis.
The average age of our patients was 64.08 +/- 6.46 years. It is close to that of the American
patients in the Rosenman study [12], which was 69.5 years, higher than that of the Pérez
study carried out in Spain, which was 52.6 ± 10.7 years. Aberkane.S [13] carried out the
Algerian research where we have a relatively young population (33.75 years). However, it
is lower than the Chinese patients, and the H Liu study published in 2011 and that of B. Han
[8] published in 2013 (73.3 years and 74.1 years).
Only 8.3% of our patients had a history of tuberculosis, which is still very low compared to
the study of H.Liu [14], where the percentage was 29.3%, the one performed in Italy [15]
(43.75%) and the one of B. Han test [8] where it was 67%.
In our study, the average duration of exposure to silica was 18.9 years [2 to 36 years]; for H.
Liu [14], it was 28.6, and for B.Han[8], [14] 27.9 years.
The inhalation of crystalline silica over prolonged periods leads to an impairment of lung
function, which is manifested by a limitation in the 6-min walk test [8], [14], [16]
In our study, the mean distance walked was 329m, the median was 360m. 66% of our patients
walked more than 300m during the 6-minute walk test. In the B. Han study, the median was
200m, and only 27% walked more than 250m. In the Pérez study [3], the mean distance
walked was 387.9 ± 91.7 m, and 50% of patients walked less than 350 m.
The Saint George questionnaire showed quite high scores reflecting a poor quality of life of
our patients. This joins the results of Wang's study [17] where the mean of SGT, SGS, SGA,
and SGI were 63.8+/-16.3; 62.3+/-15; 62.1+/-17.6; 66.9+/-22.6 respectively; and Liu H's
study [14] where the mean of SGS, SGA, and SGI were 56.02, 56.46 and 52.33 respectively.
Other studies [12], [17]–[19] using other QoL questionnaires (WHOQOL-100, SF36)
showed that the QoL of silicosis was lower than that of control subjects.
B Han [20] also used the HAD test to evaluate the prevalence of anxiety and depression
among silicosis patients (N= 324) hospitalized in the department of pulmonology in
Shenyang between April 2011 and September 2011. 99.1% had symptoms of anxiety, and
86.1% had symptoms of depression. T.Yildiz [18] also reported that in Turkey, silicosis in
sandblasters is accompanied by increased levels of anxiety and depressive symptoms (the
author based his study on Beck's depression inventory (BDI scores) and Beck's anxiety
inventory (BAI scores)). These results are similar to the results obtained in our patients,
where the prevalence of anxiety was 61.91%, and depression was 83.67%.
A correlation between dyspnea, quality of life, anxiety, and walking distance was found in
our study. Pérez [3] found that patients with a walking distance < 350m are older and have
more dyspnea (p<0.005). In the study of B. Han [8], a significant association was found
between the WALKING DISTANCE and the age of the patients ((>60 years) p<0.005), the
duration of exposure ((duration >15 years) p<0.05), as well as their quality of life (p<0.01).
No correlation was found between walking distance and age or WALKING DISTANCE and
exposure duration in our study.

This study found a correlation between age and activity score and total quality of
life score and a relationship between time to onset of symptoms from the start of
exposure and TMS. These findings are consistent with data from other studies [17],
[19]. However, our data did not show a relationship between the duration of
exposure and the QoL of our patients, contrary to Liu's study [14].
CONCLUSION
The present study has shown that the 6-minute walk test is abnormal in most of our patients
and correlates with their quality of life. Therefore, it has a great interest in the follow-up of
our silicosis patients as it can reflect their clinical status and QoL. This study will be followed
by a respiratory rehabilitation program and an evaluation of the impact of this rehabilitation
in this population.
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