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Abstract

among flour mills workers.

nary function tests (PFT).

mandatory.

Background Working environment should not present a risk of injury or disease but many thousands of workers
worldwide remain exposed to hazardous substances particularly in developing countries. Flour dust is one of those
hazardous substances to which the flour mills workers are exposed to, inhalation of flour dust may cause diverse lung
diseases with different severity of symptoms ranging from simple irritation to allergic reaction and chronic respiratory
disorders, including asthma. Therefore, the present study was done to detect the prevalence of respiratory problems

Methods The study was carried out in the flour mills of Assiut, it was a cross-sectional study among 203 workers. The
study instruments were a semi-structured questionnaire about respiratory symptoms, chest examination and pulmo-

Results The age of the study workers ranged from 19 to 60 years old, 94.1% were males, 50.7% were from urban
regions. Pulmonary function abnormalities were found in 36.4% of them and 20.7% were diagnosed with bronchial
asthma. Significant relationships were detected between abnormal pulmonary function tests and workers > 40 years
old, low educational level and those who worked in the flour mills for > 10 years.

Conclusions Flour dust cause respiratory symptoms and impair the pulmonary function of the flour mills workers
and they may develop bronchial asthma which affect their work efficiency.

Recommendations Medical care must be provided regularly to the flour mills workers and safety measures are
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Background

The wheat milling industry is one of the most impor-
tant agricultural industries found everywhere in Egypt.
The total investment in this industry is 1.3 billion LE and
more than 35,000 workers are working in flour mills in
Egypt [1].

Flour milling involves the processing and grinding of
cereals into flour. Exposure to the flour dust occurs in the
milling operations, where grain is processed into flour
[2]. Working environment may be unsafe and unhealthy
for workers and the risk of adverse health outcome
occurrence is closely related to the flour dust exposure
levels [3].
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Flour dust is defined as a complex organic fine dust
containing cereals or other edible starchy plant seeds as
wheat, rye, barley, oats, rice or corn or a combination of
these, which have been processed by milling. In addition,
flour may contain a diverse number of storage related
contaminants [4].

Inhalation of flour dust may cause diverse lung diseases
with different severity of symptoms ranging from simple
irritation to allergic reaction and chronic respiratory dis-
orders, including asthma. With continuing occupational
exposure, these respiratory symptoms among flour mills
workers can lead to worker disability [3].

Occupational asthma is common among flour mills
workers due to exposure to organic dust full of aller-
gens either from the grain components itself or from
contaminants [5].

The aim of this work is to detect the effects of occupa-
tional hazards on the respiratory system of the flour mills
workers.

Methods

Study design

A cross-sectional study was conducted in the flour mills
of Assiut. The sample size was calculated using Epi-Info7,
a total of 203 flour mills workers were included in the
study based on the prevalence of asthma related to work
among mills workers in a study carried out in Helwan
(25%), at confidence interval 90% [5].

The workers in our study were categorized into 2 groups
according to the exposure into:

+ High exposure group which includes individuals
working inside flour mills rooms.

+ Low exposure group including individuals working
outside flour mills rooms (in offices) [6].

Data of the workers was collected through personal
interview by using semi-structured questionnaire. The
collected data in the questionnaire included: demo-
graphic data, work characteristics and respiratory
symptoms guided by the Medical Research Council
Questionnaire (MRCQ) [7]. The study workers were then
subjected to chest examination.

PFT was also assessed using a computerized spirometer
“SPIROLAB III". Before the test height and weight were
measured for each participant. The testing procedures
were simple, non-invasive and harmless. In a comfortable
sitting position subjects were asked to inhale and exhale
into the disposable mouthpiece of the spirometer. The
maneuvers were repeated three times and the best of the
three readings were taken. At the end of the procedure,
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the instrument showed the detailed pulmonary function
test readings and graphs.

The following ventilatory functions indices were cal-
culated: Forced vital capacity (FVC%), Forced expiratory
volume in the 1st second (FEV1%), the Forced expiratory
volume in the first second as a percentage of the Forced
vital capacity (FEV1/FVC) and the Forced expiratory
flow at 25% and 75% of the pulmonary volume (FEF25-
75%), the spirometry results were given as percentage of
predicted normal values and were interpreted using the
American Thoracic Society and European Respiratory
Society of pulmonary function tests [8, 9].

Operational definitions for chest diseases diagnosis:

— Bronchial Asthma: A heterogeneous disease, usu-
ally characterized by chronic airway inflammation.
It is defined by the history of respiratory symptoms,
such as wheezes, shortness of breath and cough
that vary over time and in intensity, together with
variable airflow limitation which may later become
persistent [10].

— Chronic obstructive pulmonary diseases (COPD):
common disease characterized by airflow limita-
tion and persistent respiratory symptoms including
cough, dyspnea, and sputum production with the
presence of risk factors (smoking) [11].

— Pre-COPD: persons who experience respiratory
symptoms but have an FEV1/FVC ratio in the nor-
mal range [12].

— Interstitial lung diseases (ILD): group of diseases that
cause lung fibrosis. The most common symptoms are
shortness of breath, dry cough with a restrictive pat-
tern in PFT [13].

— Small Airway Disease (SAD): is a cardinal fea-
ture of COPD and asthma and is greatly linked to
smokers. It is diagnosed by FEF 25%-75% of less
than 60 [14, 15].

Statistics

Data was coded and entered using the statistical package
SPSS (Statistical Package for the Social Science; SPSS-
Inc., Chicago, IL, USA) version 22. Data was summarized
using mean and standard deviation in quantitative data
and using frequencies for categorical data. Significance
tests (chi-square for categorical data) and correlation
were applied. Logistic regression analysis was used to
determine the predictors for respiratory symptoms and
bronchial asthma. P-values less than 0.05 were consid-
ered statistically significant. Graphic presentations were
done using the Excel program.
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Results

Table 1 shows demographic characteristics of flour mills
workers who participated in this study. Age ranged from
19 to 60 years with a mean of 40.1 + 10.84. The majority of

Table 1 characteristics of the flour mills workers, Assiut

Characteristics No. (n=203) %
Age: (years)
<40 1 54.7
>40 92 453
Mean +SD (Range) 40.10+10.848 (19-60)
Sex:
Male 191 94.1
Female 12 59
Residence:
Urban 103 50.7
Rural 100 493
Education:
|lliterate, read &write 63 31.0
Primary or preparatory 42 20.7
Secondary or technical 66 325
University 32 158
Smoking habit:
Smokers 113 557
Ex-smoker 19 9.3
Non-smokers 71 350
Smoking index: (n=113)
Mild smokers (< 200) 44 389
Moderate smokers (200-400) 31 274
Heavy smokers (>400) 38 337
Duration of work:
<10 year 77 379
>10 years 126 62.1
Level of exposure:
High exposure level 107 527
Low exposure level 96 473

Table 2 Respiratory symptoms among flour mills workers, Assiut
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the studied workers (94.1%) were males. Illiterate workers
represented 31%. More than half (55.7%) of the studied
workers were smokers. Mild, moderate and heavy smok-
ers represented 38.9%, 27.4% and 33.7%, respectively.
Those who worked for ten years and more represented
62.1% and about half (52.7%) were working in areas with
high exposure levels.

Table 2 shows that 40.9% of the flour mills workers
complained of respiratory symptoms. Cough, shortness
of breath and wheezes were complaints in 29.6%, 32.5%
and 31%, respectively. The majority of the complain-
ing workers started to complain after joining the work
in 96.4%, the condition worsened by presence at work
in 83.1%, 78.3% claimed that their symptoms were more
severe in the first working day after the weekend and
77.1% of them felt improved when away from work.

Table 3 reveals the parameters of the PFTs. The
mean FVC% was 87.89+12.78, the mean FEV1% was
84.25 +14.94, the mean FEV1/FVC was 80.05+ 10.25 and
the mean FEF25%-75% was 73.88 +23.43. According to
the PFT, 63.3% of the workers were normal, 9.8% were
diagnosed with restriction, 9.2% with obstruction, 8.2%
as mixed and 9.2% with small airway disease.

Figure 1 showed the percentages of chest diseases
among flour mills workers as follows: 20.7% were asth-
matic, 8.3% with SAD, 7.4% had COPD, 5.9% as pre-
COPD and 3.4% were diagnosed with interstitial lung
diseases.

Table 4 demonstrates the presence of significant rela-
tionships between the presence of respiratory problems
and low educational levels (p=0.008%), rural residency
(p=0.021%), smoking (p=0.0001*) and exposure to high
flour level (p=0.038%).

Table 5 illustrates significant relationships between
abnormal pulmonary function tests and work-
ers>40 years old (p=0.005*), low educational level
(p=0.032*), those who worked in the flour mills

No. (hn=203) %

Complaining from any respiratory symptoms: 83 409
History of chronic respiratory symptoms:

- Cough: 60 29.6

- Sputum: 48 236

- Shortness of breath: 66 325

-Wheezes: 63 310
Work-related respiratory symptoms: n=83
History of postemployment chronic respiratory symptoms: 80 96.4
Condition worsens by presence at work: 69 83.1
Symptoms more severe in the first working day after the weekend than the rest days of the week: 65 783
Feel improvement in the chest symptoms when away from work: 64 77.1
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Table 3 Pulmonary function tests (PFT) of flour mills workers,
Assiut

PFT Parameters No. (n=184)*

Mean+S.D. (range)

FVC% 87.89+12.78 (52— 120)

FEV1% 84.25+14.94 (29-116)

FEV1/FVC 80.05+10.25 (43 - 100)

FEF25%-75% 73.88+£2343 (16 -128)

PFT disorders No %
Normal 117 63.6
Restriction 18 9.8
Obstruction 17 9.2
Mixed 15 8.2
Small airway disease (SAD) 17 92

for>10 years (p=0.002*) and among workers who suf-
fered from respiratory problems (p =0.0001%).

Figures 2 and 3 show that there were statistically signif-
icant negative correlations between FEV1%, FVC% and
duration of work in the flour mills (r=—0.16, p=0.028%)
and (r=—~0.19, p=0.007*) respectively.

Table 6 shows logistic regression analysis of the pre-
dictors of respiratory symptoms and Bronchial asthma.
As regards the respiratory symptoms, It revealed that
being illiterate (OR=5.574, 95% CI=1.903 — 16.324;
p=0.002%), rural residency (OR=1.950, 95% CI=1.105 —
3.440; p=0.021*), higher exposure level (OR=1.821, 95%
CI=1.821 — 3.218; p=0.039*) and smokers (OR=3.967,
95% CI=2.042 — 7.707; p=0.0001*) were predictors for
respiratory symptoms. While in the adjusted regression
model, only smoking was significant (OR=23.536, 95%
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CI=1.675 — 7.464; p=0.001*). While the predictors of
bronchial asthma were as follows: the workers younger
than 40 years old (OR=8.700, 95% CI=3.252 — 23.273;
p=0.0001%), smokers (OR=3.299, 95% CI=1.381 -
7.880; p=0.007*), workers who worked for less than
10 years old (OR=3.083, 95% CI=1.532 - 6.202;
p=0.002) and high exposure level (OR=2.374, 95%
CI=1.151 - 4.894; p=0.019%). Regarding the adjusted
regression model, the younger age group and smoking
were significant (OR=9.145, 95% CI=3.220 — 25.969;
p=0.0001%*) and (OR=4.101, 95% CI=1.491 — 11.280;
p=0.006%), respectively.

Discussion

The flour mills workers are exposed to chemical health
hazards due to the presence of flour dust in the work. The
working environment was quite unsafe and unhealthy for
workers and the occurrence of various health problems
were due to work pressure, long working hours and insuf-
ficient cleaning at the workplace [3].

Smokers represented more than half of the workers
(55.7%). This was higher than the Global Adult Tobacco
Survey 2009 (GATS) where 19.4% of adults in Egypt were
smokers and 37.7% of men were smokers [16].

The smoking percentage in our study was higher than
other studies carried out in flour mills in Iran, Nigeria
and Ethiopia [17-20]. Also, higher than reported in three
Egyptian studies in Al-Fayoum (2022), Cairo (2017) and
Giza (2019) [21-23].

On the other side, the percentage of smokers in the
present study was lower than in previous two Egyptian
studies conducted by Mohammadein et al. (2013) in
Sohag and by Saied et al. (2018) in Helwan [5, 6].

Chest diseases

60%

54.2%

50%

40%

30%

20%

10%

0%

Free Asthma SAD

Fig. 1 Chest diseases among flour mills workers, Assiut

COPD Pre-COPD ILD
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Table 4 Demographic and occupational factors in relation to
respiratory problems among flour mills workers, Assiut
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Table 5 Demographic and occupational factors in relation to
pulmonary function tests among flour mills workers, Assiut

Respiratory No P-value*
problems Respiratory
(n=83) problems
(n=120)
No % No %
Age: 0.186
<40 years old 50 60.2 61 508
>40 years old 33 39.8 59 49.2
Sex: 0.079
Male 81 97.6 110 91.7
Female 2 24 10 83
Education: 0.008*
|lliterate, read and write 32 386 31 258
Primary and preparatory 20 241 22 183
Secondary and technical 26 313 40 333
University 5 6.0 27 225
Residence: 0.021*
Urban 34 410 69 575
Rural 49 59.0 51 425
Smoking: 0.0001*
Smoker 68 819 64 533
Nonsmoker 15 18.1 56 46.7
Duration of work: 0.663
<10 year 30 36.1 47 392
>10 years 53 639 73 60.8
Level of exposure: 0.038*
High exposure level 51 614 56 46.7
Low exposure level 32 386 64 533

* Chi-square test was used

The higher percentages of smoking in this study spe-
cifically and in Egypt generally can be explained by
viewing smoking as a part of lifestyle and moreover a
habit especially in low socioeconomic areas.

Flour mills workers who complained of one or more
respiratory symptoms in this study represented 40.9%
of the workers. Cough, shortness of breath and wheezes
were complaints in 29.6%, 32.5% and 31%, respectively.
The findings of this study were nearly similar to what
concluded by Mekonnen et al. (2021) [24].

Our results were higher than that reported by Melo and
his colleagues (2016), Abdulrahman and Murad (2022),
Seema et al. (2020), Saied et al. (2018), Uzoma et al. (2021)
and Demeke and Haile (2018) studies [4, 5, 19, 25-27].

On the other hand, higher prevalence of respiratory
symptoms were found in previous three studies con-
ducted in Egypt by Mohammadien et al. (2013), said
et al. (2017) and Shaaban et al. (2019) [6, 22, 23].

Our findings were also contrary to previous two Indian
studies carried by Ahire et al. (2017) and Gurli et al.

Abnormal Normal PFTs P-value*
PFTs (n=117)
(n=67)
No % No %
Age: 0.005*
<40 years old 28 41.8 74 63.2
>40 years old 39 58.2 43 36.8
Education: 0.032%
llliterate, read and write 29 433 31 265
Primary and preparatory 14 209 26 222
Secondary and technical 20 299 38 325
University 4 6.0 22 18.8
Residence: 0.365
Urban 35 522 53 453
Rural 32 478 64 54.7
Smoking: 0.073
Smoker 53 79.1 78 66.7
Nonsmoker 14 209 39 333
Duration of work: 0.002*
<10 year 16 239 55 470
>10 years 51 76.1 62 53.0
Level of exposure: 0494
High exposure level 39 582 62 53.0
Low exposure level 28 418 55 47.0
Respiratory problems: 0.0001*
Yes 40 59.7 38 325
No 27 403 79 67.5

" Chi-square test was used

(2019) [3, 28] and two Ethiopian studies, carried out by
Lagiso et al. (2020) and Alemseged et al. (2020) [17, 18]
who found higher respiratory symptoms.

The respiratory symptoms are major problems
among flour mills workers as the fine flour dust par-
ticles are of tiny sizes which can easily enter the res-
piratory tract of exposed workers, causing irritation in
the respiratory tract which is the primary symptom of
respiratory disorder [6].

In addition to this, longtime exposure, bad ventilation in
the work place and the non-utilization of personal protec-
tive equipment (PPE) increase the possibility of occurrence
of respiratory symptoms among the flour mills workers [29].

The difference in the respiratory symptoms prevalence
among different studies from different countries might be
attributed to variations in the levels of health and safety
implementation, effective use of PPE, differences in data
collection techniques and prevalence of other concomi-
tant symptoms [24].

Our study was in line with two previous Ethiopian
studies, in that flour mills workers with primary school
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education and no education had more respiratory symp-
toms than workers who got secondary education or
higher levels. Low educated workers might be assigned
in risky jobs or they might not understand the risks of
dust exposure, so, they might not take necessary precau-
tion measures, as education is likely advances employees’
knowledge about workplace health risks and mechanisms
to prevent and control workplace hazards [18, 24].

Our study agreed with the studies of Mohammadien et al.
(2013), Said et al. (2017) and Ulanga et al. (2021), as statis-
tically significant associations were detected between the
presence of respiratory symptoms and smoking [6, 23, 30].
Also, our findings were matched with Mohammadien et al.
study (2013), which reported statistically significant associa-
tions between the occurrence of respiratory symptoms and
the level of exposure to flour dust [6].
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Table 6 Predictors of respiratory symptoms and Bronchial Asthma among flour mills workers, Assiut
Respiratory symptoms predictors COR (95% C.1.) p-value AOR (95% C.1.) p-value
Age (Ref=40 years and older) 1.465 (0.831-2.583) 0.186 1.629 (0.845 -3.143) 0.145
Sex (Ref=Female) 3.682(0.785-17.261) 0.098 0.802 (0.136-4.714) 0.807
Education
(Ref=university education)
llliterate, read and write 5.574 (1903 -16.324) 0.002* 3.294 (0.997 -10.885) 0.051
Primary and preparatory 4909 (1.586 -15.199) 0.006* 2.231(0.631-7.880) 0213
Secondary and technical 0(1.199-10.278) 0.022% 2.087 (0.655 -6.652) 0214
Residence (Ref=urban) 1.950 (1.105 -3.440) 0.021* 1.505 (0.806 -2.812) 0.200
Smoking (Ref=nonsmokers) 3.967 (2.042-7.707) 0.0001* 3.536 (1.675-7.464) 0.001*
Duration of work 1.137 (0.638 -2.029) 0663
(Ref=less than 10 years)
Exposure level 1.821(1.821-3.218) 0.039* 1.167 (0.589 -2.310) 0.658
(Ref=low exposure)
Bronchial Asthma predictors
Age (Ref=40 years and older) 8.700 (3.252 -23.273) 0.0001* 9.145 (3.220 -25.969) 0.0001*
Sex (Ref=Female) 3.007 (0.377-23.972) 0.299 0.683 (0.061 -7.645) 0.757
Education
(Ref=university education)
llliterate, read and write 2,045 (0.527 -7.928) 0.301 4(0.229 -5.427) 0.893
Primary and preparatory 4333 (1.116-16.830) 0.034* 1.247 (0.250 -6.232) 0.788
Secondary and technical 2.843(0.759-10.651) 0.121 1.149 (0.254 -5.198) 0.857
Residence (Ref=urban) 1.686 (0.846 -3.361) 0138
Smoking (Ref=nonsmokers) 3.299 (1.381-7.880) 0.007* 4.101 (1491 -11.280) 0.006*
Duration of work 3.083(1.532-6.202) 0002* e
(Ref=less than 10 years)
Exposure level 2374 (1.151 -4.894) 0.019* 1488 (0.620-3.573) 0374

(Ref=low exposure)

Significant relationships between the presence of res-
piratory problems and rural residency was detected in
the present study and this might be attributed to sev-
eral factors, including rural environmental exposures,
low socioeconomic status, smoking patterns and limited
access to health care.

A higher percentage of respiratory problems was
found among the studied workers with longer dura-
tion of employment than those with shorter duration
but with no significant relation. This finding is consist-
ent with the results of Said et al. (2017) and Alemseged
et al. (2020) studies [17, 23].

However, the longer work duration was found to had
significant relation with the occurrence of respiratory
symptoms in other studies held in flour mills in Tanza-
nia, Nigeria, Ethiopia and Egypt [6, 18, 29, 30].

The possible suggestion is as the duration of work
increases, exposure to predisposing factors will
increase, which increases the accumulation of inhal-
able hazards in the respiratory systems, also, the work-
related respiratory conditions can have long latency

periods and are more noticeable after long employment
stay [24].

Regarding the predictors of respiratory symptoms,
we agreed with Mekonnen et al. study (2021), as lower
levels of education and working in areas with high
exposure levels of flour dust were significantly associ-
ated with respiratory symptoms [24]. Also, we were in
agreement with Ulanga et al. study (2021), about smok-
ing as a predictor for respiratory symptoms [30].

The mean FEV1/FVC in the current study was higher
than mentioned in Nigerian, Indian, Ethiopian and Ira-
nian studies [18, 19, 31, 32]. However better pulmonary
function parameters were found in the following stud-
ies; In Said et al., Abdulrahman and Murad (2020) and
Demeke and Haile (2018) studies [23, 25, 27].

The differences in the means of the pulmonary func-
tion parameters might be due to differences in environ-
mental conditions, workload, ventilation systems and
equipment used in the process [32].

Our result was different from Mohammadien et al.
study (2013), which found statistically significant
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differences in lung function between smokers and non-
smokers [6].

A statistically significant relation was found in the
current study between PFT parameters and those who
worked in the flour mills for 10 or more years. We were
in consistent with two Egyptian studies carried out by
Said et al. (2017) and Mohammadien et al. (2013) and an
Indian study [6, 23, 33]. But, in Melo et al. study (2016)
no statistical significant relation was detected [4].

The present study detected higher occurrence of abnor-
mal PFT among workers exposed to high levels of flour
dust compared to those exposed to lower levels but with-
out significant difference. In the contrast, Mohammadien
et al. (2013) and Zamani et al. (2021) found significant
decline in PFT parameters [6, 20].

Statistically significant negative correlations were
found in this study between FVC%, FEV1% and the dura-
tion of work which agreed with two studies on flour mills
workers held by Lohani et al. (2020) and Demeke and
Haile (2018) [27, 34].

The reduction in FVC%, FEV1% and FEV1/FVC among
the flour mills workers might be due to the increased dust
accumulation in the respiratory system associated with
prolonged work duration. In addition to the poor venti-
lation, improper use of PPE and unawareness of health
hazards in the workplace which increase the exposure of
the workers [6].

In the current study, lung function abnormalities rep-
resented 36.4%. This was higher than their prevalence in
Said et al. (2017), Melo et al. (2016) and Abdulrahman
and Murad (2022) studies, where abnormal pulmonary
functions were found in 16.6%, 25% and 31.7%, respec-
tively [4, 23, 25].

Obstructive disorders in lung functions were found in
9.2% of the study workers and this was nearly similar to
the studies of Said et al. (2017) (10%) and Demeke and
Haile (2018) (11%) [23, 27]. However, higher obstruc-
tion disorders were detected in Melo et al. (2016) (15%),
Abdulrahman and Murad (2022) (19%) and Ulanga
et al. (2021) (26%) studies [4, 25, 30].

Restrictive disorders were found in 9.8% in our study
which agreed with that in Melo et al. study (2016) (10%)
and higher than that of Said et al. study (2017), (3.3%)
[4, 23]. On other side, higher percentages were found in
Abdulrahman and Murad (2022) (12.7%), Ulanga et al.
(2021) (23%) and Demeke and Haile (2018) (27.7%)
studies [25, 27, 30].

Restrictive disorders might be found in this study,
because older workers worked in the traditional stone
milling which based on grinding the wheat between
two large stone wheels which was the used method in
the past until 2005, this can explain restrictive disor-
ders as they used to work by this method which may
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be associated with the occurrence of interstitial fibrosis
(silicosis).

Mixed abnormalities were found in 8.2% of the flour
mills workers in our study and 9.2% had SAD, while in
Said et al. study (2017) 3.3% had mixed disorders and
13.3% had SAD [23].

Asthmatic workers in our study constituted one fifth
(20.7%) of the flour mills workers. Our prevalence of
asthma was near to the prevalence of asthma in a previ-
ous study carried out in flour mills in Helwan (25%) [5].
However, higher percentage were found in a previous
Indian study as 68.2% of the flour mills workers were
found to have asthma [35].

Lower prevalence was found in Zamani et al. study (2021)
(13.8%) and in Ade et al. study (2020) (12.6%) [20, 36].

Cases of COPD represented 7.4% of the workers in
our study, while in Mohammadien et al. study (2013),
it was 42.5% [6]. According to the Global Initiative for
Chronic Obstructive Lung Disease (GOLD), cigarettes
smoking is associated with higher prevalence and
mortality from COPD, also, occupational exposure to
organic dust, chemical agents used and dust released
in industries are considered under-appreciated risk fac-
tors for COPD [11].

Conclusions

Respiratory problems especially asthma were common
among flour mills workers. There were high prevalence
rates of respiratory symptoms among flour mill work-
ers especially among those with low educational levels,
rural residency. Also, higher occurrences were found
among smokers and those with high flour level exposure.
The pulmonary functions of the flour mills workers were
affected by their work with the flour dust. Abnormal PFTs
were found more with increasing duration of exposure.

Recommendations

More attention must be directed to the health and safety
of the flour mills workers in the form of pre-placement,
periodic medical examination and application of regular
health education sessions. Personal protective devices
must be available to all the workers, especially the masks,
in addition to continuous engineering improvements,
through enclosure of dusty process and proper ventilation
of the workplace.
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