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ABSTRACT
Background: Occupational dermatitis among construction workers is a
major occupational health concern and skin contact with cement has been
associated with contact dermatitis, which ranges from cement burns to
cumulative irritant contact dermatitis. Objective: The objective of this
study was to investigate the prevalence and severity of occupational cement
contact dermatitis amongst construction workers in 10" of Ramadan city.
Methods: A cross sectional descriptive study amongst workers in
construction site hired at two basic construction companies in 10" of
Ramadan city were examined all. A structured questionnaire was used to
evaluate the demographic data and work-related activities of these
construction workers. A complete skin examination was conducted and
skin manifestations were assessed by a dermatologist using skin patch test
to differentiate type of dermatitis. The data collected was presented and
analyzed using appropriate statistical tests to find out the significance of
variables. Result: Out of the total number of workers screened 343/676
(50.7%) had contact dermatitis. All were males and the age ranged from
18-55 years (mean 29.1 + 5.68 years). The most common occupational
disease was irritant contact dermatitis in 261 (38.6%) patients, allergic
contact dermatitis (give positive results to patch test) in 82 (12.1%) patients
and other less frequent skin diseases found like eczema and
dermatophytosis among 7.6% and 3.7% of cases respectively. The most
common site of lesion was palms of hand (70.2%), tip and side of fingers
(35.1%) and dorsa of hands (40.7%). the most common morphology of
lesion found was thickening and lichenificantion (64.9%). Conclusion: The
issue of allergic and irritant contact hand dermatitis among cement workers
in 10" of Ramadan city had a considerable morbidity. Identification of
these patients with adequate treatment and test of the suspected allergens
could further help the workers involved.
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INTRODUCTION

ccupational dermatitis (OD) can be

defined as: “Any abnormality of the skin
induced or aggravated by the work
environment”(1). Also can be defined as: “A
pathological condition of the skin related to
occupational exposure as a major causal or
contributory factor”.(2)
The most common work related dermatosis is
contact dermatitis reported to be 12.9 per
100,000 workers.1 Occupational contact
dermatitis is most often localized to the

hands.3 and employees in wet work are at
increased risk of this disease.(3)

Skin in contact with cement has been
associated with irritant cement contact
dermatitisand  allergic cement contact
dermatitis. Cement contains the following
substances: silicon dioxide (SiOz), aluminium
oxide (Al203), iron oxide (FeOs), magnesium
oxide (MgO), sulfur  dioxide (SO2) and
calcium oxide (CaO). When calcium oxide
comes into contact with water, it
becomes calcium  hydroxide (Ca  (OH)z2),
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which is a highly alkaline substance, with a
pH value of 11-13. It is a very strong irritant
to the skin, and may sometimes produce skin
erosion and even skin necrosis (4). The
common allergens affecting cement workers
are: epoxy  resin, colophony, formaldehyde,
nickel, rubber gloves and cobalt, but the worst
offender is hexavalent chromium (5). Cement
workers’ hands are regularly in contact with
cement, so once they suffer from hand contact
dermatitis as a result of exposure to cement,
they are susceptible to recurrence and
complete recovery is very difficult, which
may compromise their work efficiency (6).
The necessity to frequently visit a physician
makes them lose work time too. (7)
In the work area, irritative contact dermatitis
(ICD) is more frequent than allergic contact
dermatitis (ACD), with a 4:1 ratio. (8)
Cement burns usually occur as a result of
kneeling in wet cement, or getting cement
down into work boots. Symptoms may be
delayed a couple of hours. Initially, the skin is
a dusky red and extremely painful, followed
by deep necrotic ulcers.(9, 10).

METHODS
A cross sectional descriptive study carried
out among workers in construction site hired
at two basic construction companies in 10" of
Ramadan city were examined all (676
workers) during routine periodic medical
examination during the period of May till
November 2018. A structured questionnaire
was used to evaluate the demographic data,
and work-related activities. A complete skin
examination was conducted and skin
manifestations  were assessed by a
dermatologist. ~ Dermatitis was  diagnosed
if erythema, maculo-papules, hyperkeratosis,
and/or skin thickening were present.
Depending on patch skin test the workers
were classified to have irritant or allergic
contact dermatitis, the testing agent
(potassium dichromate) were fixed to the
upper back with tape then secured by 3 M
tape. The patches were removed after 48
hours and the sites were examined for
evidence of reaction. The sites were re-
examined at 72 hours by the same
dermatologist. The reading at 72 hours was
considered positive if the skin reaction was
equal to or greater than erythema and

infiltration, possibly with papules and
vesicles. All individuals signed an informed
consent form before undergoing the skin
examination.
Workers proved to have cement dermatitis
was diagnosed if erythema, maculo-papules,
hyperkeratosis, and/or skin thickening were
present, allergic cement contact dermatitis
diagnosed in presence of cement dermatitis
with a concomitant
chromium hypersensitivity, irritant cement
contact dermatitis means cement dermatitis
without a concomitant chromium
hypersensitivity; and chromium
hypersensitivity is a positive patch test
to potassium dichromate.
The data collected was presented and
analyzed using appropriate statistical test to
find out the significance of variables (SPSS
16).

RESULT
Out of the total number of workers screened
343/676 (50.7%) had contact dermatitis. All
were males and the age ranged from 18-55
years (mean 29.1 + 5.68 years).The duration
of the disease ranged from 1-36 months
(mean of 26.5 £ 3.25 months). Most of the
patients (n=239; 69.7%) had secondary
education and (71) 20.7 % of them had only
primary education and only 33 patients
(9.6%) were illiterate.
Regarding the dermatological diagnosis the
most common occupational disease was
irritant contact dermatitis in 261 (38.6%)
patients, allergic contact dermatitis (give
positive results to patch test) in 82 (12.1%)
patients and other less frequent skin diseases
found like eczema and dermatophytosis
among 7.6% and 3.7% of cases respectively.
There was no one gave positive patch test
with normal skin, (Figure 1).
Among the patients with positive dermatitis,
most affected area was hands (n=279; 81.3%)
followed by feet among 36 workers (10.5%),
6.7% (23 workers) had face lesions with
affected hands and only five workers (1.5%)
had neck affection.
Among hand dermatitis cases (302 cases) the
commonest affected site of lesion was palms
of hand (n=212; 70.2%), tip and side of
fingers among 106 cases (35.1%) and dorsa of
hands among 123 cases (40.7%), (figure 2).
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The most common morphology of lesion
found was thickening and lichenificantion
seen in 196 cases (64.9%), scaling (n=156;
51.7%), hyperkeratosis (n=122; 40.4%),
erythema seen in 39.4% (119 cases), dryness
(n=97; 32.1%) and fissures seen in 65 cases
(21.5%) (Figure 3).

Depending on their role in construction site,
the whole studied group differentiated

according to water contact duration. The
patients who had to do wet work in contact
with cement wusing their hands without
personal protective equipment for more than 2
hours daily had a higher incidence of CD
(n=302; 73.3%) than the patients who worked
for less than 2 hours (n= 41; 15.5%) with
statistically significant difference ( p=< 0.05).
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Figure 1: Dermatological diagnosis among studied construction workers.
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Figure 2: Different sites of hand dermatitis among studied construction workers.

November 2019 Volume 25 Issue 6

www.zumj.journals.ekb.eg 976



http://www.zumj.journals.ekb.eg/

Hammouda M & Eladl A

Zagazig University Medical Journals

60 -

50 A

40 -~

30 A

20 A

Figure 3: Morphology of the lesion found among studied construction workers.

DISCUSSION

The Occupational Disease Surveillance
System confirmed positive associations for
many of the industries and occupations with
previously recognized risk of contact
dermatitis. With the identification of
occupation and industrial information, these
findings provide strong and consistent
evidence of increased risk of dermatitis in
several occupations and industries. These
results support the previously published
literature, which indicates a need to focus on
exposures including wet-work, frictional
trauma, metal working fluids and organic
solvents (11).

The purpose of this study was to investigate
the prevalence and severity of occupational
cement  contact  dermatitis  amongst
construction workers in 10" of Ramadan city.
Our results showed that out of the total
number of workers screened 343/676 (50.7%)
had contact dermatitis. All were males and the
age ranged from 18-55 years (mean 29.1 *
5.68 years).The duration of the disease ranged
from 1-36 months (mean of 26.5 = 3.25
months). Most of the patients (n=239; 69.7%)
had secondary education and (71) 20.7 % of
them had only primary education and only 33
patients (9.6%) were illiterate.

In agreement with our study Bhuiyan et al.
(12) reported that the prevalence occupational
skin disease among the construction workers

was 59.5%. Exposure to the field in terms of
work duration proved to be amongst the
factors associated with the occurrence of skin
diseases. Prevalence of skin diseases did not
differ between male and female workers;
there were few female workers on site.
Regarding the dermatological diagnosis, the
most common occupational disease was
irritant contact dermatitis in 261 (38.6%)
patients, allergic contact dermatitis (give
positive results to patch test) in 82 (12.1%)
patients and other less frequent skin diseases
found like eczema and dermatophytosis
among 7.6% and 3.7% of cases respectively.
There was no one gave positive patch test
with normal skin.

In agreement with our study, Caroe et al.,
and Friis et al, (13.14) found that irritant
contact dermatitis (ICD) is the most common
type of occupational dermatitis, accounting
for about 70% of all OCD. ICD is not
immune-mediated and requires no prior
sensitization, in contrast to allergic contact
dermatitis. It results from direct contact with a
substance that causes abruption or injury to
the skin. It can be clinically difficult to
distinguish 1CD from ACD.

Among the patients with dermatitis, most
affected area was hands (n=279; 81.3%)
followed by feet among 36 workers (10.5%),
6.7% (23 workers) had face lesions with
affected hands and only five workers (1.5%)
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had neck affection. Among hand dermatitis
cases (302 cases) the commonest affected site
of lesion was palms of hand (n=212; 70.2%),
tip and side of fingers among 106 cases
(35.1%) and dorsa of hands among 123 cases
(40.7%). The most common morphology of
lesion found was thickening and
lichenificantion seen in 196 cases (64.9%),
scaling (n=156; 51.7%), hyperkeratosis
(n=122; 40.4%), erythema seen in 39.4% (119
cases), dryness (n=97; 32.1%) and fissures
seen in 65 cases (21.5%). These results were
shown to be comparable with a study reported
by Sharma N in India on 2009 (15). The
most possible reason for commonly affected
palms could be pattern of workers done. Most
of workers were seen mixing cement with
hands without wearing gloves, as dorsum had
more thicker skin could result in less irritant
reactions when compared to the palms.

Aloui, et al. (16) aimed in their study to
investigate the epidemiologic profile of
occupational ACD in Tunisia. The overall
incidence of occupational ACD was 31.65
cases per 100.000 workers in Tunisia. The
male-to-female ratio was 3.03:1. Patch tests
were positive in (59.67%).

Saji et al. (17) found that construction
workers were affected with different
symptoms and on different body parts in
relation to their working area/job tasks.in their
study in India, Almost all the skin-related
symptoms showed as a high prevalence of
skin burns (55%) followed skin irritation
(52%).

In the current study, depending on their role
in construction site, the whole studied group
differentiated according to water contact
duration. The patients who had to do wet
work in contact with cement using their hands
without personal protective equipment for
more than 2 hours daily had a higher
incidence of CD (n=302; 73.3%) than the
patients who worked for less than 2 hours (n=
41; 15.5%) with statistically significant
difference ( p=<0.05).

This came in agreement with Carge et al.
(18) who found that duration of exposure to
wet-work and high frequency of hand
washing have been found to be associated
with occupational contact dermatitis of the
hands.

10.

11.

12.

Frequent exposure to water causes swelling
and shrinking of the stratum corneum and can
lead to hand dermatitis (hand eczema).
Several mechanisms such as osmolarity, pH,
mineral content, and temperature might
account for the irritancy of water. It has also
been argued that another factor in the
development of ICD might be the extraction
or dilution of the natural moisturizing factors
in the stratum corneum. Continual exposure
to water may also produce maceration and
cutaneous irritation through desiccation of the
skin may result from the repeated evaporation
of water from the skin (19).

REFERENCES
Cherry N, Meyer J, Adisesh A. (2000):
Surveillance of occupational skin disease. British
Journal of Dermatology 2000; 142:1128-34.
Lushniak  B.(2004):  Occupational  contact
dermatitis. Dermatological Therapy 2004; 17:272-
7.
Diepgen T, Coenraads P. (1999): The
epidemiology of contact dermatitis. Occupational
Environmental Health. 1999; 72:496-6.
Avnstorp C. (1992): Cement eczema. An
epidemiological intervention study; American
Dermato-Venereology Supplies, 179 (1992),
pp. 1-22.
Marks J, Elsner P., DeLeo V.(2002): Contact
and occupational dermatology; Mosby
Inc., Missouri, USA (2002) 344-346.
Fregert S.(1975): Occupational dermatitis in a
10-year material; Contact Dermatitis, 1 (1975),
pp. 96-107.
Breit R, Turk R.(1976): The medical and social
fate of the dichromate allergic patient; British
Journal of Dermatology, 94 (1976), pp. 349-350.
Sampaio S, Rivitti E.(2007):
Dermatosesocupacionais. In:  Sampaio SAP,
Rivitti EA, eds. Dermatologia. 3 ed. Séo Paulo:
Artes Médicas; 2007. pp1367-75.
Buckley D.(1982): Skin burns due to wet cement.
Contact Dermatitis 1982;:407.
Fisher A.(1979): Cement burns resulting in

necrotic ulcers due to kneeling. Cutis
1979;23:272.

Bepko J.Mansalis K.(2016):Common
Occupational ~ Disorders:  Asthma, COPD,

Dermatitis, and Musculoskeletal Disorders Am
Fam Physician. 2016 Jun 15;93(12):1000-1006.
Bhuiyan M., Sikder M., Wadud F, et al.(2016):
Pattern of occupational skin diseases among
construction workers in Dhaka city. Bangladesh Med
J. 2016; 44(1): 11-15.
DOI: https://doi.org/10.3329/bm;j.v44i1.2633813.

November 2019 Volume 25 Issue 6

WWwWw.zumj.journals.ekb.eg

978



http://www.zumj.journals.ekb.eg/
https://doi.org/10.3329/bmj.v44i1.2633813

13.

14.

15.

16.

Hammouda M & Eladl A

Zagazig University Medical Journals

Caroe T, Ebbehoj N, Agner T (2013): survey of
exposures related to recognized occupational
contact dermatitis in Denmark in 2010. Contact
Dermatitis 2013, 70(1):56-62

Friis U, Menné T, Schwensen J, et al (2014):
Occupational irritant contact dermatitis diagnosed
by analysis of contact irritants and allergens in the
work environment. Contact Dermatitis.
2014,71(6):364-370. doi:10.1111/co0d.12290
Sharma N.(2009): Occupational allergic contact
dermatitis among construction workers in India.
Indian Journal of dermatology, 2009, 54 (2): 137-
141.

Aloui, A. , Maoua, M. , Kalboussi, H. et al
(2018): Occupational Allergic Contact Dermatitis

To Cite:

17.

18.

19.

in  Tunisia: Epidemiology and Occupational
Outcome. Occupational Diseases and
Environmental Medicine, 6, 107-117.
doi: 10.4236/0dem.2018.63009.

Saji K, Nair S (2012): An Epidemiological
Study in Construction worker. Millenn Zool.
2012; 13(1): 46-49.

Carge, T., Ebbehgj, N., Bonde, J., et al(2018):
Hand eczema and wet work: dose-response
relationship and effect of leaving the profession.
Contact Dermatitis, 2018, 78(5), 341-347.
Behroozy, A., & Keegel, T.(2014): Wet-work
exposure: a main risk factor for occupational hand
dermatitis. Safety and health at work, 2014, 5(4),
175-180.

Occupational dermatitis among construction industry workers in 10th of Ramadan City. Zagazig
University Medical Journal, 2019; 25(6): 974-979. doi: 10.21608/zumj.2019.224852

November 2019 Volume 25 Issue 6

www.zumj.journals.ekb.eg

979



http://www.zumj.journals.ekb.eg/
https://doi.org/10.4236/odem.2018.63009

