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Abstract
Introduction: Street Sweeping plays an important role in maintaining the health and 
hygiene in cities. This job exposes street sweepers to a variety of risk factors that 
leads to multiple health hazards such as: respiratory system problems, cardiovascular 
degeneration, musculoskeletal disorders, infections, skin and gastrointestinal problems. 
Aim of work: To study the prevalence of some dermatological and respiratory 
manifestations among street sweepers and its relevance with occupational exposure. 
Materials and methods: The present study is a comparative cross-sectional study, 
conducted at Benha city, Qualubya Governorate, Egypt. Data was collected over a 
period of 4 months. Cluster random sampling was used to choose the study groups as 
we choose 5 quarters out from 16 quarters in Benha city by simple random sample.  
The total number of participant enrolled in this study was 200 individuals (126 street 
sweepers as a study group and 74 administrative staff as a control), all were non-
smokers, matched for duration of work and age. Results: Significant higher percentage 
of skin disorders was detected among street sweepers in comparison to administrative 
staff: hair loss (19 % vs. 6.8%), scabies (15.1% vs. 4%), frunculosis (18.3% vs. 4.1%), 
contact dermatitis (17.5% vs. 2.7%), infected wound (11 % vs. 1.4 %), and varicosities 
(25.4% vs. 6.8%) (p< 0.01).  Pulmonary function tests of street sweepers showed 
significant decline of (FEV1, FVC and FEV1/FVC ratio) in comparison to the control 
group. Our study revealed strong association between working for 10 years or more 
and development of chronic cough, phlegm (p value < 0.01), wheezes and feeling of 
shortness of breath (p value < 0.05). More than fifty percent of street sweepers were not 
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Introduction

In recent decades, urbanization be-
came a widespread problem in develop-
ing countries with rapid economic de-
velopment. It causes in accumulation of 
population in cities that resulted in huge 
number of sanitation problems as a lot 
of garbage, dirty streets and blocked 
drains which greatly expand the sanita-
tion specialist workload and working 
hours (Chandler and Feuille, 1994). 

Street Sweeping plays an impor-
tant role in maintaining the health and 
hygiene in cities. It is a vigorous task 
that involves sweeping of roads, parks, 
markets and open areas. This occupa-
tion exposes street sweepers to a variety 
of risk factors as dust, ultraviolet rays, 
toxins, sharps, microorganisms, volatile 
organic matter, mechanical stress, bio-
aerosols and diesel exhaust pollution 
(Krajewski et al., 2002). 

At present, the management stan-
dards and norms of municipal solid 
wastes in industrialized countries have 
significantly diminished occupational 
health impacts. However, in developing 

countries, solid waste management still 
needs to be addressed. There is little, 
if any, workers protection from direct 
contact, injury and virtually no dust 
control at the workplace (Cointreau-
Levine, 1995). 

Apart from the social marginaliza-
tion that these workers face, there is 
insufficient health care, and this makes 
them more prone to specific health 
problems due to their occupation which 
include respiratory system problems, 
cardiovascular diseases, musculoskel-
etal disorders, infections, skin problems 
and gastrointestinal problems (Tamara 
et al., 2008).

Intact skin serves as a natural bar-
rier between the internal and external 
environment, protecting the body from 
pathogens and damage (Nayak et al., 
2013).

As regards the respiratory system, 
many studies have postulated asso-
ciation between increased respiratory 
illness, abnormal lung function tests 
and working at open dumps (Coin-
treauLevine et al.,1998; Athanasiou et 

wearing personal protective clothes at all. Conclusion: Exposure of sweeper’s workers 
to many health hazards and poor use of protective equipments are associated with skin 
and respiratory diseases. 
Keywords: Street sweeper’s workers, Skin diseases, Respiratory diseases, Protective 
equipments and Benha city.
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al.,2010).According to Center of Dis-
ease Control (CDC), chronic obstruc-
tive pulmonary disease (COPD) causes 
3.09% of total Disability Adjusted Life 
Years(DALYs)worldwide. In Egypt, it 
is the fourth cause of death among the 
Egyptian population. (GBD,  2010).

Exposure to organic dusts contain-
ing high concentrations of biologically 
active agents, bacteria and fungi, gas-
es and bio-aerosols; increases the risk 
for development of respiratory disease 
(CointreauLevine, 2006).Also, waste 
collection is conducted in high traffic 
density, and in developing countries, 
vehicle emissions are not controlled. 
Pollutants which affect the respiratory 
system are generally beyond the body’s 
natural cleaning mechanisms such as 
muco-ciliary clearance and are likely to 
be retained (Seaton, 1995).

Various socioeconomic factors such 
as poverty, lack of education, poor 
housing conditions and poor diet af-
fect medical problems of those workers 
(Nagaraj et al., 2004).

Few researches were done in Egypt 
to study the health profile of these 
workers. Previous studies had predomi-
nantly focused on musculoskeletal dis-
orders, sharp injuries and risk of hepa-
titis (Abou-ElWafa et al.,2012; Ewis et 
al.,2013; Abd El-Wahab et al., 2014 ;).

Aim of work

To study the prevalence of some 
dermatological and respiratory mani-
festations among street sweepers and its 
relevance with occupational  exposure.

Materials and methods

Study design: It is a comparative 
cross-sectional study

Place and duration of the study: 
The study is conducted at Benha city, 
Qualubya Governorate, Egypt. Data 
was collected over a period of 4 months 
(from the beginning of March  till the 
end of June 2017).

Study sample: Cluster random 
sampling was used to choose the study 
groups as we choose 5 quarters (Atrrep 
,El Mansheia, Benha ElGededa, Ezbet 
El Zeraa and Kafer El Gazar) out from 
16 quarters in Benha city by simple ran-
dom sample, then all workers working 
at these quarters were asked to partici-
pate in this study .

-- Exposed group: one hundred and 
twenty-six street sweepers out from 
263 sweepers agreed to participate 
in the study.Inclusion criteria: they 
are working as street sweepers for 
at least 10 years and they are non 
smokers.
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-- Non- Exposed group:  Total of 74 of 
administrative officers from Benha 
University Hospital. Inclusion crite-
ria: They are not engaged in street 
sweeping, nonsmokers, had no past 
medical or family histories of respi-
ratory illnesses, chest operations or 
injuries and matched the exposed 
group for duration of work and age. 

Study methods:

1-An interview structured ques-
tionnaire based on data from relevant 
literature was used to collect data from 
street sweepers.Data were collected us-
ing data plan schedule; all interviews 
were conducted face to face by the re-
searchers.

Socio-demographic information 
was obtained through questionnaire 
about marital status; level of educa-
tion and duration of employment were 
collected from both groups. Full de-
tailed occupational history, weight and 
height also were recorded; Body Mass 
Index(BMI)was calculated.

Uses of personnel protective equip-
ments (PPE): the closed-ended ques-
tions to assess availability of PPEs and 
level of wearing them during working 
among exposed group. The respondents 
were asked to answer “Yes” or “NO” on 

list of PPEs, gloves, eye protection, foot 
protection and mask by the investigator. 

2-Modified American Thoracic 
Society Respiratory Symptoms Ques-
tionnaire was used to collect data about 
respiratory health symptoms (Comstock 
et al., 1979).

The questionnaire arranged to ask 
about cough, phlegm, wheezes, breath-
lessness, and duration of exposure, past 
respiratory illness and past dust expo-
sure.

3- Ventilatory functions: Forced 
Vital Capacity (FVC), Forced Expira-
tory Volume 1 (FEV1) and FEV1/FVC 
were measured using spirometer, JAE-
GER master screen pulmonary function 
test (MS-PFT analyzer unit). The best 
trial measurement was recorded after 3 
successive trials. Subjects who did not 
perform an acceptable maneuver after 
three attempts were excluded from the 
study. Predicted values were calculated 
according to subject’s gender, age and 
height. Spiro metric values (FVC, FE-
V1and FEV1/FVC) less than 80% of 
predicted values were considered re-
duced. Data collection and lung func-
tions measurements were carried out in 
Chest department of Benha University 
Hospital. 
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4-   Skin examination was done to 
detect dermatosis especially on face, 
neck, arms, hands, and feet which are  
the most exposed skin areas in their oc-
cupational environment, skin manifes-
tations that including: hair loss, scabies, 
frunculosis, contact dermatitis, vitili-
go, infected wound, foot fissures, and 
skin allergy, varicosity and pigmenta-
tion spots. The presence or absence of 
the disease, the severity of illness and 
the personal history of skin diseases 
were recorded, especially specific oc-
cupational skin diseases. Professional 
dermatologists designed the interview 
questionnaire.

Pre-testing:

Respiratory health symptoms ques-
tionnaire and utilization of PPEs data 
collection tools were tested by selection 
of six street sweepers, their responses 
were not included in the analysis, they 
were from Azbat El Noor quarter in 
Benha areas. It was done to find how 
the study population understood the 
questionnaire and to improve reliability 
in data collection. 

Consent

An informed written consent (in 
Arabic language) was obtained from 
the participants. It included their per-

sonal data and details about the study as 
title, objectives, methodology, expected 
benefits and risks, and confidentiality of 
data.

Ethical approval

An approval from The Research 
Ethics Committee in Benha Faculty of 
Medicine was obtained to carry out this 
work. Also, verbal approval from city 
council was obtained to guarantee co-
operation of workers and to facilitate 
our work.  

Data management

The collected data were tabulated 
and analyzed using SPSS version 20 
software. Qualitative data were ex-
pressed as frequencies and percent-
ages, while continuous variables were 
presented as Mean ± Standard Devia-
tion and Range. Chi square “X2” was 
used to detect the association between 
respiratory and skin manifestations and 
exposure to hazards of street sweeping. 
Continuous data were tested for nor-
mality using Kolomogrov-Smirnov test 
as proved to be parametric, continuous 
variables were analyzed independent 
t test and Pearson’s correlation coef-
ficient (rho). Two-sided p value ≤0.05 
was considered significant.
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Results

Table (1): Socio-demographic and anthropometric data of the studied groups.
Tests of 

significance &
p value

Control
(No=74)

Sweepers
(No=126)

Characteristics

t =1.5
(0.14)

29-56
42.6±7.0

25-56
40.9±8.6

Age(Years)
Range
Mean ± SD

X2=3.5
(0.06)

10(13.5)
64(86.5)

31(24.6)
95(75.4)

Marital status
Single
Married

X2=40.5
(0.00) **

70(94.6)
4(5.4)

64(50.8)
62(49.2)

Residence
Urban
Rural

FET=245
(0.00) **

0(0)
0(0)
0(0)
0(0)

74(100)

76(60.3)
18(14.3)
25(19.8)
7(5.6)
0(0)

Education
Illiterate
Illiterate certificate
1ry education
Prep. education
Higher education

t=9.9
 (0.00) **

FET=80
(0.00) **

17.6-46
30.2±4.7

2(2.7%)
5(6.8%)

25(33.8%)
42(56.7%)

18- 33.3
24.6±3.2

6(4.8%)
48(38.1%)
67(53.2%)
5(3.9%)

BMI(Kg/m2)
Range
Mean ± SD

Underweight
Normal weight
Overweight
Obese

t= 0.19
(0.8)

5-30
14.9±7.0

5-30
14.7±7.0

Duration of work:
Range (Years)
Mean ± SD

**Highly statistically significant                           FET: Fisher Exact Test

BMI: Body Mass Index
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Table (1) showed that the mean age of sweepers was (40.9±8.6) years vs. 
(42.6±7.0) of the control group. About 75 % of sweepers were married vs. 86.5 % 
of control group. As regards residency, percentage of urban residents were more 
than rural ones in both groups but still it is higher among administrative staff 
(94.6% vs. 50.8%).All administrative staff was highly educated while sixty percent 
of sweepers was illiterate. The majority of sweepers was normal or overweight 
(38.1% &53.2% respectively) while the majority of the control group was over-
weight or obese (33.8% &56.7% respectively). The mean of work duration for the 
sweepers is nearly the same, (14.7 ±7.0) vs. (14.9 ±7.0) for the control group. There 
were statistically significant differences between both groups regarding residence, 
educational level and BMI (P <0.01).
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Table (2): Association between skin manifestations, socio-demographic and 
occupational factors of street sweepers.

Age
(≥ 40 /<40 yrs

Marital 
status (single/ 

married)

Residence
(rural/ urban)

Educational 
level 

(not educated/ 
educated)

Duration of 
work 

(≥10 yrs/<10    
yrs)

Wearing PPE
 (not wearing

/wearing)

Hair loss 
X2  (pvalue)
OR:CI

0.15(>0.05)
0.84:0.3-2.1

0.23(>0.05)
0.77:0.26-2.3

0.14(>0.05)
0.85:0.35-2.1

0.06(>0.05)
1.1:0.45-2.8

FET
0.2(>0.05)
1.3|:0.4-4.2

0.05(>0.05)
0.9:0.4-2.2

Scabies 
X2 (p value)
OR-CI

0.04(>0.05)
0.9:0.3-2.4

FET (0.04)
(>0.05)

1.1:0.4-3.4
14.5(<0.01)*
11.7:2.6-53.3

7.9(<0.01)*
6.9:1.5-31.4

FET
0.02(<0.05)*

0.09:0.28-3.04
0.08(>0.05)
1.2:0.4-3.2

Frunculosis 
X2 (p value)
OR-CI

0.04(>0.05)
1.2:0.44-2.7

0.12(>0.05)
0.82:0.3-2.4

12.6(<0.01)*
6.6:2.1-20.9

11.3(<0.01)*
9.2:2.04-41.1

       FET 
2.19(>0.05)

3.0:0.66-13.8
0.28(>0.05)
1.3:0.5-3.3

Contact 
dermatitis 
X2 (p-value)
OR-CI

0.001(>0.05)
0.99:0.39-2.5

0.05(p>0.05)
0.88:0.3-2.6

11.3(p<0.01)*
6.1:1.5-18.7

10.4(<0.01)*
8.6:1.9-38.6

FET
1.9(>0.05)

2.8:0.62-13.1
7.6(<0.01)*
5.2:1.5-18.7

Vitiligo 
X2 (p-value)
OR-CI

0.26(>0.05)
1.4:0.4-4.4

FET
0.66(p>0.05)
0.53:0.11-2.5

2.3(p>0.05)
2.5:0.74-8.8

3.6(p>0.05)
4.1:0.9-19.2

FET
0.18(p>0.05)
1.4:0.3-6.8

6.2(p<0.01)*
9.2:1.2-73

Infected 
wound 
X2 (p-value)
OR-CI

0.03(>0.05)
1.1:0.3-3.4

FET 
0.13(p>0.05)
1.3:0.36-4.3

12(p<0.01)*
16.7:2.1-132

6.9(p<0.01)*
10:1.3-80

FET
0.31(p>0.05)
1.6:0.3-7.4

4.7(p<0.01)*
4.8:1.0-22.6

Foot fissures 
X2 (p-value)
OR-CI

FET
0.08(>0.05)
0.8:0.19-3.4

FET
0.001(>0.05)

1.0

FET
(8.8) <0.01*

8.3

FET
2.64(p>0.05)
5.0:0.6-41.7

FET
0.29(p>0.05)
1.8:0.2-15.2

FET
5.62(p<0.05)
5.0:0.6-41.7

Itching X2    
(p-value)
OR-CI

0.12(p>0.05)
0.8:0.2-2.6

FET
1.89(p>0.05)

0.3
6.2(p<0.01)*
6.0:1.3-28.4

FET 
1.19(p>0.05)

2.1:.5-8.2

FET
1.1(p>0.05)
2.9:0.4-23.9

FET
0.22(p>0.05)
1.4:0.4-4.8

Varicosities 
X2 (p-value)
OR-CI

7.1(<0.01)*
3.3:1.3-8.0

0.004(p>0.05)
1.0:0.4-2.6

0.5(p>0.05)
0.75

0.09(p>0.05)
1.1:0.5-2.6

19.7(<0.001)*
0.14:0.05-0.35

1.9(>0.05)
0.6:0.3-1.3

Pig. spots X2 
(p-value)
OR-CI

0.09(>0.05)
0.9:0.4-2.1

0.006(p>0.05)
0.96

0.02(>0.05)
0.9:0.4-2.3

5.4(<0.05)
0.4:0.14-0.87

8.0(<0.01)*
0.3:0.1-0.7

10.0 (<0.01)*
6.4:1.8-22.7

Pig. Spots: Pigments spots		  * Statistically significant	 FET: Fisher Exact Test

OR : Odds Ratio		  CI: Confidence Interval                                    PPE: Personal protective equipments
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Table 2 showed that physical examination of both groups revealed a significant 
higher percentage of skin disorders among street sweepers in comparison to ad-
ministrative staff. Hair loss (19 % vs. 6.8%), Scabies (15.1% vs. 4%), Frunculosis 
(18.3% vs. 4.1%), Contact dermatitis (17.5% vs. 2.7%), Infected wound was (11 % 
vs. 1.4 %), Varicosities (25.4% vs. 6.8%) (p< 0.01) and finally, pigmentation spots 
(19.8% vs. 8.1%) (p < 0.5).No significant differences were noticed regarding vit-
iligo , foot fissures and itching/ skin allergy. 

Association between occurrence of some dermatological adverse effects and 
socio-demographic & occupational factors of street sweepers were assessed. We 
found significant difference between those over  40  years vs. less than 40 consider-
ing hair loss , being over 40 years was associated with occurrence of varicosities 
(X2= 7.1, OR: 3.3). Significant difference was detected between urban and rural 
residents regarding scabies , frunculosis , contact dermatitis , infected wound , foot 
fissures & itching (X2= 14.5, 12.6 , 11.3 , 12, 8.8, 6.2 respectively) .Living in rural 
community was accompanied with increased risk of scabies (OR: 11.7), frunculosis 
(OR: 6.6), contact dermatitis (OR:  6.1), infected wound (OR: 16.7), foot fissures 
(OR: 8.3) and itching (OR: 6 ). Similarly, a significant difference was found between 
street sweepers according their educational level , illiteracy was strongly associated 
with scabies (X2= 6.9, OR: 6.9), frunculosis (X2=11.3, OR: 9.2), contact dermatitis 
(X2= 10.4,OR: 8.6) & infected wound (X2=  9.6, OR: 10). Significant differences 
were detected between those working for ten years or more and those who were not 
regarding varicosities and pigmentation spots ( X2=19.7 & 8). Finally, there were 
strong association between not wearing PPE and contact dermatitis (X2=7.6, OR: 
5.2), vitiligo (X2=6.2, OR: 9.2), infected wound (X2=4.7, OR: 4.8), foot fissures 
(FET=5.6, OR:5) and pigmentation spots (X2=10, OR:6.4) .
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Table (3): Comparison between street sweepers and control group regarding 
pulmonary function tests (PFTs).

p-valueT - testControl 
group(No= 74)

Street 
sweepers
(No=126)

Pulmonary 
function tests

(0.00) **5.382-4.3
3.8 ±0.65

1.8-4.5
3.3±0.68

FEV1
Range

Mean ± SD

(0.00) **4.233.6-4.8
4.5 ±0.31

2.8-5
4.3±0.5

FVC
Range
Mean ± SD

(0.00) **
4.09

55.5 -94.5
84.1±11.1

50 -96.4
77.1±11.9

FEV1/FVC 
ratio
Range
Mean ± SD

**: Highly statistically significant

Table (3) showed significant decline of (FEV1, FVC and FEV1/FVC ratio) 
among street sweepers in comparison to the control group.
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Table (4): Association between respiratory manifestations, socio-demographic 
and occupational factors of street sweepers. 

Variables Cough Phlegm Wheeze Shortness of 
breath

Age group
(≥ 40 /<40 yrs): 
X2   (p-value)
OR
CI

0.11(p>0.05)
1.1

0.5-2.5

0.26 (p>0.05)
1.2

0.5-2.6

0.08 (p>0.05)
0.9

0.4-2.1

0.006 (p>0.05)
1.0

0.5-2.2
Marital status
(single/ married):
X2     (p-value)
OR
CI

0.032 (p>0.05)
          1.1

0.4- 2.7

0.004 (p>0.05)
1.0

0.4-2.5

0.006 (p>0.05)
0.9

0.5-2.0

0.09 (p>0.05)
1.14

0.48-2.7
Residence
(rural/ urban):
X2 (p-value)
OR
CI

6.1(p<0.01)*
0.4

0.16-0.82

7.0(p<0.01)*
0.3

0.15-0.76

8.9 (p<0.01)*
0.3

0.13-0.67

8.9(p<0. 01)*
0.3

0.13-0.67
Educational level 
(not educated/ 
educated):
X2  (p-value)
OR
CI

7.8(p<0.01)*
3.6

1.4-9.0

8.6(p<0.01)*
3.8

1.5-9.5

7.9(p<0.01)*
3.4

1.4-8.3

7.9(p<0.01)*
3.4

1.4-8.3
Duration of 
work(≥10 /<10 
yrs):
X2   (p-value)
OR
CI

6.1(p<0.01)*
5.6

1.2-25.1

6.5(p<0.01)*
5.8

1.3-26.2

4.9(p<0.05)*
3.9

1.1-13.9

4.9(p<0.05)*
3.9

1.1-13.9
Wearing PPE(not 
wearing/wearing):
X2   (p-value)
OR
CI

5.7(p<0.01)*
2.9

1.2-7.0

6.4(p<0.01)*
3.1

1.3-7.4

7.9(p<0.01)*
3.4

1.4-8.3

7.9(p<0.01)*
3.4

1.4-8.3

* Statistically significant                                           PPE: Personal protective equipments

  OR : Odds Ratio                                                              CI: Confidence Interval
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Table (4) showed no significant 
differences between street sweepers 
showing respiratory manifestations or 
not considering their age or marital sta-
tus. On the contrary, we found  strong 
association between urban residency  
and the occurrence of chronic cough 
(X2=6.1,OR: 0.4) ,phlegm(X2 =7,OR: 
0.3),wheeze and shortness of breath 
(X2=8.9,OR : 0.3) (rural residency act 
as a protective factor against respiratory 
manifestation).

Illiteracy was associated with the 
occurrence of chronic cough (X2=7.8, 
OR: 3.6), expectoration of phlegm 
(X2=8.6, OR: 3.8) , wheeze  and short-
ness of breath (X2=7.9,OR: 3.4).
Working for 10 years or more is as-
sociated with development of chronic 
cough(X2= 6.1,OR: 5.6) , expectoration 
of phlegm (X2= 6.5, OR: 5.8), wheeze 
and shortness of breath (X2= 4.9, OR: 
3.9). Finally, the study revealed an as-
sociation between not wearing personal 
protective clothes and the development 
of chronic cough (X2=5.7, OR: 2.9), 
expectoration of phlegm (X2=6.4, OR: 
3.1)  wheezes and shortness of breath 
(X2=7.9, OR: 3.4). 

Discussion

This study is the first study on male 
street sweeper’s workers in Qualubya 

governorate, as far as the author knows. 
The aim of this study was to recognize 
respiratory and skin disorders due to 
work practices among street sweepers.

Street sweeping and collecting 
waste is a job that is usually performed 
by poor people, mostly males, being re-
sponsible for families of large size, and 
with low educational and socioeconom-
ic levels. This applies to Egypt (Abd El 
Wahab et al, 2014) and other develop-
ing countries (Nagaraj et al, 2004).

There was no statistically signifi-
cant difference between sweeper’s 
workers and control group regarding 
age, duration of work (Table 1). In Ad-
dition, there were no past medical or 
family histories of respiratory illnesses, 
chest operations or injuries among the 
participants.

Our findings detected that dermato-
logical examination were higher among 
street sweepers( Table 2) than other 
previous Egyptian researches. In Alex-
andria, a cross-sectional study was con-
ducted among Municipal Solid Waste 
Workers (MSWWs) and they estimated 
the prevalence of scabies, dermatitis, 
frunculosis, infected wound, foot cracks 
and vitiligo to be (4.2%, 5.4%, 0.9 %, 
1.7%, 1.2% and 0.9% respectively). 
About 3% of the MSWWs were com-
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plaining of pruritus due to skin allergy 
(Abd El Wahab et al., 2014).

On the contrary, the results of our 
study came in agreement with other 
study done in Beni-suef, Egypt by 
Ewis, et al. 2013 who studied the pos-
sible work-related morbidities among 
street sweepers and waste collectors. 
They found that skin irritations oc-
curred in (13.8%) of street sweepers, 
due to direct contact with wastes with-
out protective devices. This was similar 
to our findings (17.2% of study group 
had contact dermatitis). The differ-
ence between our findings and Ewis, et 
al. 2013 and that of Abd El Wahab et 
al.2014, could be attributed to the type 
of governorate and socio-demographic 
variations (Alexandria is an urban gov-
ernorate while Qualubya and Beni-suef 
are semi-urban ones with poor hygiene 
level, poor working conditions, long 
working hours, lack of cleaning mea-
sures, high working intensity and poor 
environment).

Our study found strong association 
between working for ten years or more 
and the occurrence of varicosities and 
pigmentation spots. Rural residency 
and illiteracy were strongly associated 
with the occurrence of most of skin 
manifestations. Being over 40 years of 

age was associated with occurrence of 
varicosities (Table 2). 

Occurrence of these symptoms in 
street sweepers can be explained by the 
role of UV damage which is the most 
common problems among sweepers. 
Excessive exposure to UV radiation can 
result in chronic harmful effects on the 
skin, eye and immune system (Young 
and Walker, 2005). Besides skin photo 
aging caused mainly by UV exposure, 
many other skin manifestations can be 
connected with their long periods of 
standing and heavy manual work which 
led to varicosity (Yan et al., 2015).

As regards PFTs of street sweepers, 
our study showed significant decline of 
(FEV1, FVC and FEV1/FVC ratio) in 
comparison to the control group (Table 
3).This resembles to another study per-
formed in Egypt by Abd El Wahab et 
al., 2014 .In Pakistan, a cross sectional 
study found that PFTs had lower values 
among the sweepers group when com-
pared to the control one and the pattern 
of pulmonary airway obstruction was 
proportional to the duration of occupa-
tional exposure to dust (Anwar et al., 
2013). Also, we are in agreement with 
several other studies like Athanasiou et 
al., 2010 and Johncy et al., 2013.
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Another Indian study found a sig-
nificant decrease in FEV1and FEV1/
FVC ratio <80% measured for street 
sweepers indicating obstructive pulmo-
nary disease (Shadab et al., 2013). The 
same results was found in a study done 
in Turkish which showed that exposure 
to bio-aerosols can result in ventilatory 
disorders, and differences in spiromet-
ric findings between study and control 
groups (Issever et al., 2002). Similarly, 
Ranjan et al. in their study which was 
conducted on landfill site workers, 
showed a significant increase in lung 
functional impairments in Municipal 
Solid Waste Workers (MSWWs) (Ran-
jan et al, 2005). Moreover, Zuskin et 
al. reported significant decrements in 
FEV1 and FVC values as compared 
with a referent group (Zuskin et al., 
1996).

A comparative study was conducted 
upon waste collectors in Western Mu-
nicipality in Mansoura, Egypt. Longer 
duration of employment was indepen-
dently associated with impaired FEV1/ 
FVC, FEV1 and FVC (Abou El wafa 
et al., 2012). However a study in Cala-
bar, Nigeria did not found a statistically 
significant decrease in FVC, FEV1, 
and PEFR among street cleaners when 
compared to control subjects (Nku et al. 
,2005).

This decline in PFTs may be due to 
the exposure to street sweeping dust. 
Respiratory symptoms may occur as 
result of pollutants from the street, car 
traffics, and exhaust engine fuel which 
results to the production of fumes and 
gases in addition to organic and inor-
ganic dust particles. The problem was 
aggravated by negligence of wearing 
PPEs as masks during work. They work 
outdoor for >8 hours daily, and this 
expose them to large amounts of dust, 
predisposing them to the development 
of such respiratory illnesses and COPD.  

Several studies have shown high 
prevalence of cough among street 
sweepers. A study done in Cairo, Egypt 
showed that cough as a symptom re-
lated to chronic bronchitis was sig-
nificantly more common among street 
sweepers (17.5%) than among office 
workers (5.8%) (Mostafa et al., 2015).
Another study done in Beni-Suef, Egypt 
revealed that cough was significantly 
more frequent among those working 
in street sweeping and waste collection 
than clerks (18.1% vs. 7.1%, respec-
tively) (Ewis et al., 2013).

Similarly, higher prevalence of re-
spiratory disorders among street sweep-
ers than among the control group, main-
ly cough, catarrh, and sneezing was 
found in Nigeria by Nku et al., 2005.
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Two studies in India detected a sig-
nificant higher prevalence of chronic re-
spiratory diseases among sweepers than 
among the comparison group (Yogesh 
and Sanjay, 2008 a; Yogesh and Sanjay 
,2008b).

Also the same results were estab-
lished in a cross-sectional study on 
street sweepers vs. street vegetable 
sellers in Ilala Municipality. Respira-
tory symptoms in that study among the 
exposed group compared to the control 
were: cough (54.9% vs. 12.9%) phlegm 
(39.2 vs. 7.1%), wheezes (32.4% vs. 
14.1%).Street sweeping dust was the 
main  factor leading to cough, phlegm 
and wheezes (Stambuli,2012) .While 
in another study done in Ethiopia, the 
overall prevalence of respiratory symp-
toms were 40.7% .The prevalence of 
cough was 35.7%, wheezes 21.2%, 
phlegm 44%, chest illness 7.3% and 
breathlessness 29.2% among solid 
waste collectors in Yeka sub city  (Emi-
ru1 et al.,2017).

Association between respiratory 
manifestations and socio demographic 
and occupational factors among street 
sweepers were assessed and we found 
a strong association between working 
for 10 years or more, urban residency, 
educational level and not wearing PPEs 

on one side and development of chron-
ic cough, expectoration of phlegm, 
wheezes and shortness of breath on 
the other side (Table 4). This might be 
due to the exposure to high dust level 
without proper preventive mechanisms. 
The same results were detected in other 
studies (Nku et al., 2005; Aguwa et al., 
2007; Tamara et al., 2008).

Recommendations 

There is an urgent stressful need to 
take care of sweeping workers as a vul-
nerable group for many health hazards. 
Pre- employment, periodic medical ex-
amination and individual health cards 
should be mandatory for them. All of 
them should be under the umbrella of 
governmental health insurance. Com-
pulsory utilization of PPEs with close 
supervision for all workers should be 
carried on with continuous training for 
proper use of protective equipments. 
Also there is an important role for both 
engineering and legislative measures in 
minimizing these occupational hazards.
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