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Abstract: 

Background: Bakers face various common health problems at their work which may be 

aggravated when combined with improper awareness of ways of protection. Objective: The 

current study aimed at determining the most common symptoms encountered by bakers and to 

compare the peak expiratory flow rates of bakers with a control group. Method: The study 

included 71 bakers and 120 controls. The participants filled an interview questionnaire 

containing socio-demographic data as age, marital status, education, occupational background 

and questions about history of common diseases, body mass index was calculated, and peak 

expiratory flow rates were measured. Results: The mean expiratory flow rate of bakers was 

significantly lower than that of the control group. None of the workers reported receiving 

training to raise their awareness on the types of occupational disorders and methods of 

prevention. As regard respiratory symptoms, a significant difference was detected between 

groups regarding chest tightness (P=0.009) and sweating (p=0.03). Multiple logistic 

regression was done to identify factors associated with abnormal PEFR among bakers. After 

adjustment of relevant factors (age, BMI, job duration, working hours and workplace 

characteristics), it was found that exposure to heat in workplace was the independent factor 

affecting PEFR. Conclusion: The study concluded that bakery workers had various health 

problems related to the nature of their work and the work environment needed application of 

safety standards. 
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Introduction: 

Flour is defined as complex organic dust 

containing cereals like wheat, rye, barley, 

oats, rice or corn or a combination of these, 

which have been processed by milling.
1
 

Flour dust usually contains various 

components which play an important role 

in dough improvement, such as a variety of 

enzymes (α-amylase, cellulase, malt 

enzymes, lipase), additives (baker's yeasts, 

egg powder, milk powder, sugar), 

flavorings, spices, chemical ingredients 

(preservatives, antioxidants, bleaching 

agents) but may also comprise of storage-

related contaminants, such as microbes or 

mites.  

Epidemiological reports have showed that 

asthma, conjunctivitis, rhinitis and dermal 

reactions are the major health effects of 

flour dust exposure.
2
 From among these 

effects, baker's asthma is the most severe 

and frequent manifestation of occupational 

allergy.
3, 4
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Baker's asthma results from 

immunological sensitization following 

allergic reactions to specific occupational 

airborne allergens.
2
  

During the previous twenty years, several 

authors have studied the incidence of 

occupational asthma among bakers and 

showed incidence rates ranging from 0.334 

to 2.46 cases per 1.000 person-years.
5,6

 

The categories of agents implicated 

include flour that is the main cause of 

baker's allergy, contaminants of flour as 

storage mite or moulds and substances 

which are added during bread making 

process (α-amylase, baker's yeast, soy 

lecithin and others). Studies have shown 

that bakers had significantly lower forced 

expiratory indices than the control 

groups.
7-9

 However, a study on the 

Egyptian population and from the aspect of 

occupational affecting factors and 

comparing those with normal to abnormal 

PEFR is needed to enrich the research 

field. 

Moreover, occupationally exposed workers 

to flour dust were found to be more likely 

at risk of developing nasal cavity 

cancer.
10,11

 

It was also reported that exposure to flour 

dust can cause pathological abrasions of 

hard teeth tissues.
12

  

A higher prevalence of occupational skin 

diseases has been reported among bakers 

than in the general population.
13, 14

  

In addition, bakeries have processes which 

produce high noise levels above the 

threshold limit values.
15

 Workplace noise 

can lead to irreversible hearing loss.
16

 

Workers at bakeries can also be exposed to 

extreme heat which may result in heat 

stress.
17

 Heat stress can lead to heat stroke, 

heat cramps, heat exhaustion and heat rash. 

Heat can also result in increased 

probability of work accidents.
18

 

Several risk factors among bakers 

predispose them to musculoskeletal 

disorders as repetitive movements, 

inappropriate posture and prolonged 

standing.
19

  

It is crucial that workers have good 

knowledge of occupational health and 

safety measures to ensure effective and 

successful practices of occupational health 

services in the work.
20

  

The current study aimed at determining the 

most common symptoms encountered by 

bakers and to compare the peak expiratory 

flow rates of bakers with a control group. 

Methods 

This is a cross sectional study to 

investigate the relationship between peak 

expiratory flow rate and some 

anthropometrical parameters (body weight 

and height). The study included 191 

participants. A sample of 71 male bakers 

was taken from all traditional bakeries of 

regions of: Masr Gadida, Ard El Golf, 

Madinat Nasr, Abbassia, Nozha El Gadida, 

Wast El Balad, Shobra; a total of 37 

bakeries, Cairo, Egypt. These bakeries 

served different social class areas and 

environmental working conditions were 

close in all bakeries. Other 120 control 

male participants were taken from 

neighborhood not exposed to flour dust 

and of the same age and socioeconomic 

group as the bakers. The bakers had at 

least 2 years of occupational exposure  

Exclusion criteria included workers for 

less than 2 years in this field, those 

suffering from chronic respiratory 

conditions or facial disorders. 

Anthropometric measurements in the form 

of weight and height were measured and 

body mass index calculated. 

Peak expiratory flow rates were measured 

using the mini-Wright peak flow meter 

(PFM 20, OMRON). Then, the measured 

values were compared with the expected 

for age using peak expiratory flow rate 

(PEFR) reference values based on graphs 

in which the PEF (L/min) is plotted on y-

axis and age in years is plotted on x-axis. 
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Table 1: Comparison between bakers and non bakers as regards personal data: 

 

Personal data 
Baker non Baker 

t/X
2 

P value 
Mean±SD/n (%) Mean±SD/n (%) 

Age 35.10 ± 8.83 36.79 ± 8.81 1.283* 0.201 

Body mass index 27.79 ± 5.43 26.82 ± 4.67 1.299* 0.195 

Job duration 5.28 ± 2.09 5.56 ± 2.05 0.894* 0.373 

Working hours per day 8.38 ± 1.88 7.88 ± 1.72 1.861* 0.064 

Peak expiratory flow rate 529.4 ± 61.12 584.5 ± 53.45 6.527* 0.0001 

Current smoking No 35 (49.3) 74 (61.7) 
2.78** 0.095 

Yes 36 (50.7) 46 (38.3) 

Occupational exposures 

Noise  

 

 

 

 

 

 

23 (32.4) 

48 (67.6) 

 

31 (25.8) 

 

0.947** 

 

0.331 Heat 48 (67.6) 58 (48.3) 6.708** 0.01 

Dust 30 (42.3) 37 (30.8) 2.55** 0.110 

Lack of ergonomics 57 (80.3) 17 (14.2) 82.15** 0.0001 

Workplace aeration: good 28 (39.4) 54 (45) 0.564** 

 

 

0.453 

BMI Normal 22 (35.2) 

 

55 (45.8) 1.36*** 

(Z test is 

better) 

0.286 

Overweight 25 (35.2) 

 

40 (33.3) 1.645*** 0.199 

Obese 21 (29.6) 

 

25 (20.8) 2.05*** 0.151 

*Student t test, **Chi square test, ***Z test 

A line from age to cut the curves of height 

in men at 160 cm, 167 cm, 175 cm, 183 

cm, 190 cm) and from it the corresponding 

PEF (L/min). In men, readings up to 100 

L/min lower than predicted are within 

normal limits (Adapted by Clement 

Clarke). The best of three readings was 

noted.  

Participants also filled an interview 

questionnaire including: socio-

demographic data as age, marital status, 

education, occupational background as job 

duration, working hours per day and 

questions about history of common 

diseases.  

Statistical package and Statistical analysis: 

The collected data was revised, coded, 

tabulated and introduced to a PC using 

Statistical package for Social Science 

(IBM Corp. Released 2011. IBM SPSS 

Statistics for Windows, Version 20.0. 

Armonk, NY: IBM Corp). Student t test 

was used to compare a continuous variable 

between two study groups. Chi square, 

Fisher’s exact and z test tests were used to 

examine the relationship between 

Categorical variables. P-value< 0.05 was 

considered statistically significant 

Ethical consideration 
The objectives of the study were explained 

to participants, and they were assured that 

the data would be kept confidential. Verbal 

consent was obtained from all participants 

in the study. 

Results 

Table (1) shows that there was no 

significant difference between bakers and 

non-bakers as regards personal data and 

job characteristics except for occupational 

exposures of heat ( p value = 0.01) and 

lack of ergonomics (p value = 0.0001). The 

mean expiratory flow rate of bakers was 

significantly lower than that of the control 

group. None of the workers reported 

receiving training to raise their awareness 

on the types of occupational hazards and 

methods of prevention.  

Table (2) shows that a highly significant 

difference between groups was found as 

regard PEFR, with approximately 67% of 

bakers having low for age PEFR compared 
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Table 2: Comparison between bakers 

and non bakers as regards some study 

variables: 

Study 

population 

Peak expiratory flow 

rate 
X2 

P 

value 
normal 

Below 

normal 

Bakers 

Non 

Bakers 

23 (32.4) 

 

94 (78.3) 

48 (67.6) 

 

26 (21.7) 

39.6 <0.001 

 Sneezing 

 

3.37 

 

0.06 

no yes 

 
Bakers 

Non 

bakers 

43 (60.6) 

 

88 (73.3) 

28 (39.4) 

 

32 (26.7) 

 

 

Bakers 

Non 

bakers 

Running nose 

 

1.30 

 

0.25 

no yes 

44 (62) 

 

84 (70) 

27 (38) 

 

36 (30) 

 

 

Bakers 

Non 

bakers 

Chest tightness 

 

6.77 

 

0.009 

no yes 

37 (52.1) 

 

85 (70.8) 

34 (47.9) 

 

35 (29.2) 

 

 

Bakers 

Non 

bakers 

Cough 

 

3.33 

 

0.068 

no yes 

55 (45.8) 

 

23 (32.4) 

65 (54.2) 

 

48 (67.6) 

 

 

Bakers 

Non 

bakers 

Sweating 

 

4.30 

 

0.03 

no yes 

31 (43.7) 

 

71 (59.2) 

40 (56.3) 

 

49 (40.8) 

 

to 22% only of non-bakers. As regards 

respiratory symptoms, a significant 

difference was detected between groups 

regarding chest tightness (P=0.009) and 

sweating (p=0.03), a near significant 

difference as regards sneezing (p=0.06) 

and cough (p=0.06), while non-significant 

difference regarding running nose.  

Table (3): When comparing bakers with 

normal PEFR to those with abnormal Peak 

expiratory flow rate as regards personal 

and occupational history, no significant 

difference was detected. 

Table (4): shows that a significant 

difference exists between bakers with 

normal and those with abnormal peak 

expiratory flow rate as regards heat 

exposureTable (5) shows the multiple 

logistic regression which was done to 

identify factors associated with abnormal 

PEFR among bakers. After adjustment of 

relevant factors (age, BMI, job duration, 

working hours and workplace 

characteristics), it was found that exposure 

to heat in workplace was the independent 

factor affecting PEFR (adjusted odds 

ratio=5.78, CI=1.38-24.15, P<0.05). 

Discussion 

The present study included 71 bakers with 
mean age of 35 years and mean work duration 
of 5 years and mean working hours 8 
hours/day. There were also 120 non bakers 
included with mean age of 36 years and mean 
job duration of 5 years and working hours of 
7.8 hours/day. There was no significant 
difference between both groups as regards 
socio-demographic characteristics and body 
mass index. Regarding the mean expiratory 
flow rate of bakers, it was significantly lower 
than that of the control group. This finding is 
similar to that of another work.21,22 There was 
a significant difference between the 2 study 
groups in occupational exposures of heat and 
lack of ergonomics where the percentage of 
bakers reporting suffering from these two 
exposures was significantly higher than the 
non bakers. Bakery work is highly connected 
to work related musculoskeletal disorders 
because of long standing position, repetitive 
movements and also unsafe work 
conditions.23,24 

Moreover, approximately 70% of bakers in 

the current work reported exposure to heat, 

in another work 100% of bakers reported 

heat exposure and stated that workplace 

aeration was poor.25
 Heat exposure was 

found to be an independent factor affecting 

peak expiratory flow rate by logistic 

regression. Hot environments are 

associated with lower lung functions as 

geographic factors including climate could 

have an effect on population respiratory 
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Table 3: Comparison between bakers with normal and abnormal Peak expiratory flow rate as 

regard personal and occupational history 

Personal and occupational data 

Peak expiratory flow rate 

t/x
2
/z P value Normal Below normal 

Mean ±SD Mean ±SD 

Age 32.43±7.67 36.37±9.13 1.78* 0.07 

Job duration 4.87 ± 2.47 5.48 ± 1.88 1.15* 0.25 

Working hours per day 8.17 ± 1.72 8.48 ± 1.96 0.63* 0.52 

Body mass index 26.35±4.34 28.47±5.79 1.55* 0.12 

                                                                             N (%)                N (%) 

Marital 

status 

Married 14 (60.9%) 31 (64.6%) 0.092** 

(Z test is 

better) 

0.761 

Divorced or widow 4 (17.4%) 5 (10.4%) 0.683** 0.458 

Single 5 (21.7%) 12 (25%) 0.092** 0.763 

Education Illiterate 3 (13%) 9 (18.8%) 0.361** 0.729 

Read and write only 4 (17.4%) 10 (20.8%) 0.116** 0.733 

Finished primary 7 (30.4%) 7 (14.6%) 

 

2.46** 0.116 

Finished preparatory 6 (26.1%) 11 (22.9%) 0.08** 0.770 

Finished secondary 3 (13%) 8 (16.7%) 0.15** 0.693 

University 0 (0%) 3 (6.3%) 1.5** 0.221 

Smoking No 8(34.7%) 27(56.2%) 2.87*** 0.09 

Yes 15(65.3%) 21(43.8%) 

*Student t test, ** Z test, ***Chi squared test 

health.
26 

Noise is also an occupational 

hazard at bakeries due to different 

activities as flour storage, oven, mixer and 

dough molder.
27

 Exposure to dust among 

bakers is an established occupational 

hazard such that bakers are exposed to 

flour dust at levels which put them at an 

excess risk of developing chronic 

respiratory diseases and has to be 

controlled.
28

 

However, it should be considered that the 

respiratory effects of flour dust exposure 

are affected by the dose and duration of 

exposure
29,30

 and thus can be different 

from one working environment to the 

other. Therefore, it is not correct to 

extrapolate or refer the findings of studies 

done in different environments to the 

bakeries of another study.
31,32

 So, this may 

explain why our results may differ from 

others, moreover, it is known that the 

relation between dust exposure levels and 

respiratory effects is dose dependent
33

 and 

this was also revealed by other
34

 who 

found that highly exposed workers had 

significantly decreased lung functions than 

lightly exposed group of workers. 

Moreover, some investigators have 

reported normal pulmonary functions in 

workers exposed to flour dust. Kakooeil 

and Marioryad, 2005 found that there were 

no significant differences in the pulmonary 

function test results of the flour exposed 

group and the control group participants.
35

  

The current study showed that bakers had 

significantly higher prevalence of 

respiratory symptoms than non bakers 

where a significant difference was detected 

between groups regarding chest tightness, 

sweating, while non-significant difference 

as regards running nose. This was similar 

to the findings of another study.
36

 Also 

Urom et al., 2015 reported higher 

prevalence of respiratory and non 

respiratory symptoms in workers 

chronically exposed to wheat dust.
37

 Only 
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Table 4: Comparison between bakers with normal and abnormal Peak expiratory flow rate as 

regard workplace and work characteristics 

Work characteristics 

Peak Expiratory Flow Rate 

x
2
/Fisher 

P 

Value 
Normal for age Below 

predicted for 

age 
N (%) N (%) 

Work aeration as felt by 

workers 

No 13 (30.2%) 30 (69.8%) 0.23* 0.633 

Yes 10 (35.7%) 18 (64.3%) 

Heat exposure 
No 12 (52.2%) 11 (47.8%) 6.0* 0.014 

Yes 11 (22.9%) 37 (77.1%) 

Dust exposure 
No 6 (42.9%) 8 (57.1%) FE** 0.359 

Yes 17 (29.8%) 40 (70.2%) 

Noise as reported by 

workers 

No 17 (35.4%) 31 (64.6%) 0.61 0.432 

Yes 6 (26.1%) 17 (73.9%) 

Awkward posture hazards 
No 12 (41.4%) 17 (58.6%) 1.8* 0.179 

Yes 11 (26.2%) 31 (73.8%) 

Workers perception of 

work environment safety 

No risk 

Medium risk 

High risk 

 

5 (23.81%) 

8 (26.67%) 

10 (50%) 

16 (76.19%) 

22 (73.33%) 

10 (50%) 

1.004* 0.31 

Medium/high  

 

18 (36.0%) 

8 (26.67%) 

10 (50%) 

32 (64.0%) 

10 (50%) 

Masks available at 

workplace 

No 16 (32.7%) 33 (67.3%) .005* 0.955 

Yes 7 (31.8%) 15 (68.2%) 

Wear masks 
No 20 (33.9%) 39 (66.1%) FE** 0.739 

Yes 3 (25%) 9 (75%) 

Periodic medical 

examination (PME) 

No 20 (34.5%) 38 (65.5%) FE** 0.526 

Yes 3 (23.1%) 10 (76.9%) 

*Chi squared test, ** Fisher Exact 

 

40% of the current study participants 

considered their workplace aeration as 

good so this may reflect the unhygienic 

working environment they are 

encountering and hence exposure to dust 

concentrations which may affect their 

respiratory function. The current study also 

revealed that none of the workers received 

pre-employment training on the types of 

occupational exposures and how to protect 

themselves and first aid measures similar 

to another work.
38

  

When comparing bakers with normal 

PEFR to those with abnormal Peak 

expiratory flow rate as regards personal 

and occupational history of job duration 

(years) and working hours per day, no 

significant difference was detected. Heat 

exposure was the only factor among 

working characteristics which was of 

significant association such that the 

percentage of those with abnormal PEFR 

experiencing heat exposure at work was 

significantly higher than the percentage of 

bakers with normal PEFR reporting heat 

exposure. This was further confirmed by 

logistic regression analysis where exposure 

to heat was the only independent factor 

affecting PEFR among bakers (table 5). 

CDC and NIOSH reported that workers 

who are encountering extreme heat at 

workplaces and are working in hot 

environments are at risk of heat stress 

resulting in skin disorders and allergies. 
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Table 5: Logistic Regression to study 

independent factors affecting PEFR among 

bakers 

variables 
Adjusted 

Odds Ratio 

P 

value 

95% CI* for 

Adjusted Odds 

Ratio 
Lower Upper 

Age 1.087 0.133 0.975 1.212 

Job 

duration 

1.047 0.832 0.687 1.593 

Working 

hours 

1.090 0.630 0.767 1.551 

BMI 1.119 0.068 0.992 1.262 

Smoking 2.411 0.094 0.860 6.754 

Wear  

masks 

1.874 0.489 0.316 11.105 

Awkward 

posture 

.911 0.894 0.232 3.577 

Good 

aeration 

1.045 0.953 0.246 4.432 

Have PME 2.831 0.277 0.434 18.452 

Exposure to 

heat 

5.780 0.016 1.383 24.156 

Exposure to 

noise 

1.235 0.760 0.319 4.789 

Exposure to 

Dust 

2.327 0.266 0.526 10.291 

*Confidence  interval 

Moreover, inadequate ventilation inside 

traditional bakeries can predispose to skin 

disorders and allergies.
39

 Heat exposure is 

an established hazard in bakeries as was 

shown in a study among workers in 

bakeries of Assiut city where the average 

value of heat stress exceeded the 

recommended limit value.
40

 The results of 

regression analysis in the current work are 

similar to those of another study where 

higher mean values of ambient temperature 

were associated with decreased lung 

function in cohort studies. This study also 

stated that the mechanism underlying this 

association between affected lung function 

and warmer ambient temperature is 

uncertain.
41

 The relation between 

temperature and PEFR has been 

investigated in the study by Pedersen et al., 

1993 where higher temperatures were 

found to be associated with reduced 

readings.
42

 

The current study showed that 12 bakers 

(17%) reported wearing personal 

protective devices namely masks, while 

another work showed that all bakery 

workers didn't use personal protective 

measures.
25

 Another study found that 60% 

of bakers wore face masks.
43

 Regarding 

the most commonly used type of personal 

protective used by bakers, this study found 

that it was masks while another study 

reported that aprons were the most 

commonly used personal protective 

equipment followed by gloves then ear 

plugs.
44

 It can be concluded from these 

results that workers lacked awareness 

about safety measures to avoid possible 

resulting health problems and injury from 

workplace exposures. 

The finding that the mean expiratory flow 

rate of bakers was significantly lower than 

that of the non exposed group is similar to 

that of another work which also 

demonstrated the significantly lower 

respiratory functions and higher prevalence 

of respiratory symptoms among exposed 

workers than controls.
45

 Similarly, in other 

studies, it was found that all respiratory 

and allergic symptoms had a higher 

prevalence among bakers in comparison to 

the control group.
46, 47 

From the factors studied to find out 

whether it is an independent factor 

affecting peak expiratory flow rate was 

aeration of the workplace as it is known 

that the level of exposure affects the PEFR 

which in turn will be reflected on the lung 

function and affecting the degree of 

airflow obstruction and reduction in the 

peak expiratory flow rate. Good aeration of 

the workplace affects the level of exposure 

and consequently lung function (48). In the 

current work, no statistically significant 

association was found between workplace 

aeration and PEFR. Body mass index and 

age were not factors significantly affecting 

peak expiratory flow rate by logistic 

regression, this is also similar to the study 

Atena et al., 2015 where age and body 

mass index were not significantly 

associated with an effect on respiratory 

function.
49

 

Conclusion 
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Bakery workers had various health 

problems related to the nature of their 

work and the work environment so 

application of safety standards is needed. 

Raising their awareness also by providing 

training programs may help. Occupational 

exposures of heat, noise, dust exposure and 

lack of ergonomics among bakers have to 

be targeted by occupational health and 

safety professionals through preventive 

strategies. 

 

Study limitations: This work used a 

questionnaire which included some 

variables that depend on history which 

may lead to recall bias. Also, we used only 

PEFR.   
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