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Abstract

Background: Contact dermatitis (CD) is a significant problem among nurses. Although
there are reports about the prevalence of CD from different parts of the world, data about its
frequency in Turkey and about allergic contact sensitization among nurses is insufficient.

Objective: To define the frequency and patterns of allergic contact sensitization and related
symptoms in practicing and student nurses.

Methods: There were 123 nurses in our hospital practicing in the in-patient clinics. All were
invited to participate in the study. 69 working-in nurses and 79 student nurses participated in
the study. The main reason for refusal of nurses was that they were usually having a shower
daily after a hard working day and they had to postpone having a bath for 3 days if they had
a patch test on their back. A ready-to-use patch test system (TRUE test®) with 29 standard-

ized test substances was applied to all of the participants. History about symptoms of CD and
allergic diseases was investigated by questionnaire.

Results: while 34.8% (24/69) of practicing nurses had symptoms of CD, 19% (15/79) of
student nurses reported the symptoms (p=0.039). The most prevalent positive reaction was
to nickel sulfate followed by thimerosal. There was no difference for positive reaction rates
between practicing and student nurses. Nurses who had symptoms of CD were older than
those without symptoms (p=0.003). The participants with symptoms of CD were more fre-
quently from practicing nurses (p=0.047).

Conclusion: €D is more frequent in practicing nurses than student nurses; allergic contact
sensitization is not. This may be attributed to the length of occupation that is also correlated
well with the length of exposure to the occupational irritants.
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dermatitis, accounting for 97.2% of cas-
es.?
Occupational CD is a condition that

Introduction

ccupationally-induced dermatitis,

especially hand dermatitis, is still
amongst the most prevalent work-
related diseases.! Contact dermatitis (CD)
is the most common type of occupational

should be considered when dermatitis
is caused by workplace exposures, or
when a pre-existing skin condition is ex-
acerbated by work.? Health care workers
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are one of the most commonly affected
groups by occupational CD.45 Members
of health care sector are regarded to be
at risk for developing CD, because they
are frequently exposed to disinfectants
and various chemicals.*” The incidence
of CD in nurses is reported from 7% to
46% in different studies.® The skin dis-
eases would result in important problems
including loss of working time (61%) and
mental distress (48%).81° Although there
are recent reports about the prevalence of
CD among nurses from different parts of
the world, "3 data about the frequency in
Turkey is insufficient. Also, the frequency
and pattern of allergic contact sensitiza-
tion in nurses (with and without symp-
toms) investigated by patch testing are
not well studied.

Irritant contact dermatitis is the most
common form of dermatitis experienced
by nurses.* Frequent hand washing and
drying, especially with paper towels, is a
common cause of irritant CD.%

The objective of this study was to de-
termine the frequency and patterns of
contact sensitization and related symp-
toms in practicing nurses in Turkey. This
group was compared with student nurses
to determine to what extent allergic con-
tact sensitization was due to occupational
exposure.

Materials and Methods

There were 123 nurses working in An-
kara Children's Hematology-Oncology
Education and Research Hospital. Be-
tween January 1, and March 31, 2011,
all these nurses and student nurses who
were training at Anatolian Nursery High
School in Cubuk, Ankara were asked to
participate in this study in a voluntary
basis. The Institutional Review Board ap-
proved this study. Age, gender, and length
of working as a nurse were recorded for
responders. All participants completed a

questionnaire about their own dermato-
logic and allergic complaints, and family
history of allergic and dermatologic dis-
eases. About symptoms of eczema, the
participants were asked if they ever had
itching, erythema, dryness, scaling, fis-
suring and blistering of their skin. If there
were symptoms of suspected CD, date of
onset of the complaints, the relation with
the workplace and work time, and other
aggravating factors were questioned, de-
tailed medical history was obtained and
physical examination was performed by a
physician to be sure about the diagnose of
CD.

A ready-to-use patch test system
(TRUE test®, Mekos Laboratories AS,
Hillerod, Denmark) with 29 standard-
ized test substances comprising of the
most common allergens or allergen mixes
selected in accordance with the recom-
mendations of the International Contact
Dermatitis Research Group (ICDRG)
was used for patch test. Patch test plas-
ters were applied on the upper back of the
volunteers, and removed after two days.
The first reading was performed on day
2 at least 20 minutes after removing the
patches. On day 3, the routine final read-
ing was made for all volunteers. If neces-
sary, later readings on days 5 and 7 were
performed. The tests were evaluated by
the same allergist blinded to the answers
participants had given on the question-
naire. After patch testing, the current
clinical and occupational relevance of the
positive patch test reactions were evalu-
ated.

Results were expressed as absolute
numbers (percentile), as mean and stan-
dard deviation or as median and interqu-
artile range (IQR) as required. SPSS® ver
15.0 (SPSS Inc., Chicago, IL, USA) was
used for statistical analyses. To compare
variables of practicing and student nur-
ses, X2 test and Mann Whitney U test were
used. A 2-tailed p value <0.05 was consi-
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TAKE-HOME MESSAGE

e The most prevalent work-related dis-
eases is occupationally-induced der-
matitis, especially hand dermatitis.

e Health care workers are one of the
most commonly affected groups by
occupational contact dermatitis.

e Health care workers are at risk of
developing contact dermatitis due to
exposure to disinfectants and various
chemicals.

e Irritant contact dermatitis is the most
common form of dermatitis experi-
enced by nurses.

e The diagnosis of occupational con-
tact dermatitis and the identification
of the allergens are necessary to
control the symptoms and take pre-
ventive measures appropriately.

e Nurses who are older and who had
a longer period of occupation were
found to have symptoms of contact
dermatitis more frequently.

o Coexisting skin disease and allergic
rhinitis were more frequent amongt
those nurses with symptoms of con-
tact dermatitis.

dered statistically significant.
Results

Sixty-nine working-in nurses and 79 stu-
dent nurses participated in the study.
There were 123 nurses in our hospital
working in the in-patient clinics. All nurs-
es who were working during the study
period were asked for attending the study
but only 69 (56%) were volunteered to
have a patch test. The main reason for re-

fusal was that nurses were having a show-
er daily after a hard day working and they
had to postpone having a bath for three
days if they had a patch test on their back.
Nurses who were not volunteered were
generally not different from the study
group in terms of CD symptoms frequen-
¢y, age and length of occupation (p=0.079,
p=0.148, and p=0.152, respectively). The
median (IQR) age of the study group was
22 (15), ranging between 14 and 45 years.
Thirteen (8.7%) of studied nurses were
male. The practicing nurses had a median
(IQR) length of occupation at hospitals
of 10 (9) years. Thirty-nine (26.3%) of all
nurses had symptoms of CD, and a total
of 49 participants (33.1%) had at least
one positive patch test reaction. The most
common sensitizations observed on patch
test were to nickel sulfate (n=31, 21.0%)
and to thimerosal (n=17, 11.5%). The oth-
er positive patch test results were for bal-
sam of Peru (n=1), cobalt chloride (n=2),
diazolidinyl urea (n=2), fragrance mix
(n=1), colophony (n=1), p-tert butylphe-
nol formaldehyde resin (n=1) and caine
mix (n=1). None of these participants had
symptoms of CD. Hand disinfectants used
in in-patient clinics were examined for
their chemical contents but none of the
aforementioned compounds were found
in their ingredients.

Coexisting allergic diseases like aller-
gic rhinitis and asthma were reported by
9.5% (14/148) of the participants. Twen-
ty-five (16.8%) and 16/148 (11.0%) of the
participants had family history of asthma
and allergic rhinitis, respectively. Eleven
(7.4%) of the participants had coexistent
skin diseases diagnosed by a dermatolo-
gist; the diseases included seborrheic der-
matitis (n=5), pityriasis versicolor (n=3),
acne rosacea (n=1), lichen planus (n=1)
and psoriasis (n=1).

Practicing and Student Nurses

The median (IQR) age of the practicing
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Table 1: Clinical features of practicing and student nurses. Data are shown as absolute num-

bers (%), or median (IQR).

Age
Male gender
With symptoms of contact dermatitis
Dental devices
Coexisting

Respiratory tract diseases

Skin diseases

Allergic diseases

Asthma

Allergic rhinitis
Family history of

Asthma

Allergic rhinitis

Eczema
Positive True Test® Result

Positive for Nickel

Positive for Thiomersal
nurses was 30 (8.5) years and of the stu-
dent nurses was 15 (1) years (p<0.001).
No difference was observed between prac-
ticing and student nurses in terms of fre-
quency distributions of gender, coexist-
ing dermatologic and allergic complaints,
and family history of allergic diseases.
Regarding the occupation, 34.8% (24/69)
of practicing nurses and 19% (15/79) of
student nurses reported to have symp-
toms of CD (p=0.039). A positive reac-
tion to one or more contact allergens was
noted in 32.4% (22/69) of the practicing
and 34.6% (27/79) of the student nurses
(p=0.910). The positive reaction rates for

nickel sulfate and thimerosal were similar
for practicing and student nurses; 21.7%

Working-in nurses
(n=69)

Student nurses
(n=79)

30 (8.5) 15 (1) <0.001
8 (12%) 5 (6%) 0.402
24 (35%) 15 (19%) 0.039
31 (45%) 23 (29%) 0.068
1(1%) 4 (5%) 0.372
8 (12%) 3 (4%) 0.136
6 (9%) 8 (10%) 0.988
1(1%) 2 (3%) 1.000
6 (9%) 7 (9%) 1.000
11 (16%) 14 (18%) 0.946
7 (10%) 9 (11%) 1.000
9 (13%) 8 (10%) 0.767
22 (32%) 27 (35%) 0.910
15 (22%) 16 (20%) 0.985
8 (12%) 9 (12%) 1.000

(15/69) and 20.3% (16/79) for nickel sul-
fate (p=0.985), 11.6% (8/69) and 11.6%
(9/79) for thimerosal (p=1.000), respec-
tively (Table 1).

Nurses with and without Symptoms
of CD

Nurses who had symptoms of CD were
significantly (p=0.003) older than the
nurses with no symptoms. The par-
ticipants with symptoms of CD were
more frequently from practicing nurses
(p=0.047). The length of occupation of
practicing nurses with symptoms of CD
was significantly (p=0.012) more than
those without symptoms. Coexistent skin
diseases and allergic rhinitis were sig-
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Table 2: Comparing clinical features of the participants with and without symtoms of contact der-
matitis. Data are shown as absolute numbers (%), or median (IQR).

Symptoms of contact dermatitis }Ingg)
Age (year) 27 (16)
Occupation
Practicing 24 (62%)
Student 15 (39%)
Length of service for practicing nurses 13 (7)
Male gender 4 (10%)
Dental devices 17 (44%)
Coexisting
Respiratory tract diseases 3 (8%)
Skin diseases 6 (15%)
Allergic diseases 5 (13%)
Asthma 2 (5%)
Allergic rhinitis 8 (21%)
Family history of
Asthma 9 (23%)
Allergic rhinitis 4 (10%)
Eczema 7 (18%)
Positive True Test® Result 23 (59%)
Positive for Nickel 20 (51%)
Positive for Thiomersal 3 (8%)

nificantly more frequent amongst nurses
with symptoms of CD than those with-
out symptoms (p=0.038, and p=0.006,
respectively). There was no significant
difference for gender and family history
between the two groups with and without
CD symptoms (Table 2).

The nurses with CD symptoms had
more frequent positive reactions on patch

Without
(n=109) P
17 (13) 0.003
0.047
45 (41.2%)
64 (59.0%)
5.5 (9) 0.012
9 (8.2%) 0.463
37 (34.0%) 0.379
2 (1.8%) 0.115
5 (4.5%) 0.038
9 (8.2%) 0.293
1(0.9%) 0.170
5 (4.5%) 0.006
16 (14.6%) 0.341
12 (11.0%) 0.582
10 (9.1%) 0.120
26 (23.8%) <0.001
11 (10.0%) <0.001
14 (12.8%) 0.293

test compared to those without symptoms
(p<0.001). This was also valid for posi-
tive reactions to nickel sulfate (p<0.001).
However, there was no significant differ-
ence for the frequency of positive thimero-
sal reactions between the two groups with
and without CD symptoms (p=0.293)
(Table 2).
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Nurses with Positive and Negative Patch Table 3: Comparing clinical features of the participants with

Test Results positive and negative patch test results. Data are shown as

The most frequent positive patch test absolute numbers (%), or median (IQR).

reaction was to nickel sulfate (63.2%, Positive Negative

31/49) followed by reaction to thimerosal el EE ) (n=49) (n=99) P
7%, 1 . Participants with positive

gggciions'i)/r? ?)itch testll)lad more ffequent Age (year) 2 ((9) T (02 Bhad

CD symptoms than those with negative Working-in 22 (45%) 46 (47%) 0.773

patch test results (p<0.001). Similarly, Length of service for

symptoms of CD were more frequent working-in nurses 8 (9) 11 (10) 0.585
amongst those participants with positive
patch test reaction for nickel sulfate than Male gender 2 (4%) 1 (11%)  0.123
with negative reactions (p<0.001). There With s .
Ve > ymptoms of con
was no significant difference between tact dermatitis 23 (47%)  16(16%)  <0.001
+h e . h .
nurses with positive and negative pate Dental devices 21(43%) 33(33%)  0.388
test reactions in terms of frequency dis-
tribution of age, occupation status, length Coexisting
of occupation, gender, coexistent skin Respi
.4 ’ . . espiratory tract
and allergic diseases and family history disegses Y 1(2%) 4(4.0%)  0.454

of allergic diseases (Table 3). All of the

participants with a positive nickel sulfate Skin diseases 4 (8%) 7 (T%) 0.538
reaction were female. For the variables Allergic diseases 6 (12%) 8 (8%) 0.310
analyzed, there was no mgmﬁcapt dl_ffer- Asthma 2 (4%) 1 (1%) 0.261
ence between positive and negative nickel
sulfate groups. Also for thimerosal, there Allergic rhinitis 5 (10%) 8 (8%) 0.455
was no significant difference between pos- Family history of
itive and negative groups for the variables
analyzed. Most of the nurses with positive Asthma 10 (20%)  15(15%)  0.606
patch test for nickel sulfate had symptoms Allergic rhinitis 4 (8%) 11 (11%) 1.000
associated with nickel exposure (20/31),

Eczema 5(10%)  12(12%)  0.911

whereas the nurses with positive reaction
to thimerosal had no symptoms related to
exposure to materials including thimero-
sal. None of the participants with other
sensitizations had complaints with clini-
cal relevance to exposure to the materials
caused positive reactions on patch test.

es. Practicing nurses had symptoms of CD
more frequently than student nurses, but
contact sensitization was not found more
frequently. Older nurses and nurses who
had a longer length of occupation also
had more frequent symptoms, whereas
frequency of contact sensitization was not
correlated with age and length of occupa-
tion.

The diagnosis of occupational CD and
the identification of the allergens are nec-
essary to control the symptoms and take
preventive measures appropriately. As
well as identifying the causative agent, the
discrimination of allergic and irritant CD

Discussion

In this study, we aimed to determine the
frequency and patterns of contact aller-
gen sensitization of the nurses working in
our hospital. To reveal the effect of occu-
pation on contact sensitization, practicing
nurses were compared with student nurs-
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is also crucial for the proper management
of patient. However, differential diagnose
of allergic and irritant CD is challenging,
because reliable data about symptoms,
physical findings and exact history of oc-
cupational and domestic exposures at the
beginning of the symptoms are usually
inaccessible; these two pathologies fre-
quently coexist.’s

Telksniene, et al, found that while only
18.1% of the nurses had been affected by
skin complaints before starting work at
health care institutions, 47.5% of prac-
ticing nurses were suffering from skin
problems.’s On account of their findings,
they concluded that the skin problems of
nurses were of occupational origin. In ac-
cordance with their results, in our study,
symptoms of CD were more frequent
amongst practicing nurses than student
nurses, and length of occupation of the
participants with CD symptoms was lon-
ger than those without symptoms. How-
ever, there was no significant difference
in age, length of occupation and being
practicing or student nurses between the
groups with and without positive reac-
tions on the patch tests. All of these led us
to consider that the symptoms in relation
with CD were probably due to or induced
by repeated exposure to irritant chemi-
cals used at workplace.

Nurses who are older and who had a
longer period of occupation were found
to have symptoms of CD more frequently.
This may be the result of longer and re-
peated exposure to chemicals as stated
in the literature.'+*> Repeated harmful
exposures decrease the resistance of the
skin and exhaust the repair capacity. Such
conditions are observed in the nurses' oc-
cupational settings.'> Another reason for
this result can be the fact that in the near
future, more attention is paid to use of
less harmful materials in hospitals and
nurses are more careful about the materi-
als they use.

Compatible with the data reported by
Flyvholm, et al, coexisting skin disease
and allergic rhinitis were more frequent
amongst those nurses with symptoms
of CD compared to those without symp-
toms.’® The literature about hospital-
based studies shows that one-third of the
cases of hand eczema are associated with
atopy.'®? In the current literature, there
are reports about the relation between
hand eczema and allergic skin diseases
like atopic dermatitis among nurses.'3'%18
However, there was no participant having
allergic skin diseases in our study popula-
tion.

In the literature, both in the general
population and in the patient groups with
CD, the most prevalent positive patch test
reaction is to nickel sulfate. For patient
groups, the prevalence ranges from 6% to
20.9%.923 With a frequency of 17.6% and
19.1%, nickel was also the most frequent
test substance that produced positive re-
action in the two large scale studies of pa-
tients with CD from Turkey.?+? The prev-
alence of allergic contact sensitization to
nickel sulfate in general population was
reported to be 17.6%.2¢ To the best of our
knowledge, there is no study from Turkey
about the contact sensitization in general
population.

In a recent study investigating occu-
pational contact dermatitis among health
care workers, positive reaction rate for
nickel sulfate on patch tests was 56%;
clinical relevancy rate was found to be
65%.4 These are similar to the results ob-
tained in our study in which the positive
patch test reaction rate for nickel sulfate
among the nurses with symptoms of CD
was 59% and that all of them were clini-
cally relevant. To the best of our knowl-
edge, there is no report on the frequency
of nickel positivity on patch test among
the nurses—both with and without com-
plaints of CD; there is no report compar-
ing the patch test results between practic-
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ing and student nurses, as well.

The most common positive reaction on
patch test was to nickel sulfate (20.9%,
31/148) in our study. There was no differ-
ence for nickel sulfate positivity between
practicing and student nurses. Also, there
was not any history of nickel exposure
related to symptoms of CD in the work-
place. Nickel sensitization was reported
by the participants to be the result of the
use of metal accessories including nickel
as it is highlighted in the literature.?”
The second most prevalent positive reac-
tion found with patch testing was to thi-
merosal (11.4%, 17/148). Similarly, posi-
tive patch test reactions to thimerosal was
commonly reported in other studies.233°
Thimerosal is used as preservative in vac-
cines, cosmetics and topical medications.
There are a limited number of reports re-
lated with CD due to thimerosal exposure
as well, and thimerosal sensitization is
rarely found to be clinically important.332
In keeping with the literature, none of our
participants with thimerosal sensitivity
reported reactions due to vaccination or
use of material comprising thimerosal.3?

The clinical relevance of the positive
patch test reactions was investigated for
the materials exposed in the workplace.
Neither nickel sulfate nor other limited
number of positive patch test reactions
were found to be related with the occu-
pational exposure, as in the studies of
Strauss, et al, and Rudzki, et al, who re-
ported that most of the positive patch test
results in nurses were unrelated to profes-
sional exposure.3334 This is also compat-
ible with the reports stating that occupa-
tion-related irritant CD is more common
than occupation-related allergic CD.3435

Although all nurses were asked for at-
tendance, 56% were volunteered for the
study. This is a limitation of our study.
However, there was no difference in the
frequency of symptoms related with CD,
age and length of service between volun-

teered and not volunteered nurses.

In conclusion, CD was more prevalent
among nurses practicing for long years at
health care sectors, but allergic contact
sensitization was not more frequent than
student nurses. This may be attributed to
the length of occupation that is also cor-
related well with the duration of exposure
to the occupational irritants.

Conflicts of Interest: None
declared.
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