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Introduction
Formaldehyde (F) is the simplest aldehyde, existing at room 
temperature as a colorless gas with a pungent, suffocating 
odor (14). it is a part of the general outdoor, as well as of 
the indoor working and residential environment. the whole 
civilized population is exposed to formaldehyde, since it 
presents in the atmosphere (through fumes from automobile, 
by manufacturing facilities that burn fossil fuels, etc.), in rain, 
surface and ground waters, and consequently, in soil and foods 
(25). the main sources of human exposure are atmospheric air, 
tobacco smoke, use of cosmetic products and detergents, and 
to a lesser extent - water and food consumption (2, 34).

exogenous formaldehyde enters the body through inhalation, 
ingestion and skin absorption. Formaldehyde is a common cause 
of contact allergy. Formaldehyde or formaldehyde-releasers 
(agents that release formaldehyde under usage conditions) 
may be found in many cosmetics, household products such as 

washing and cleaning agents and in a great number of industrial 
applications. Skin contact is the most important route of exposure 
for sensitization (5, 8, 17, 27, 29, 35).

in europe, 2-3% of patients suspected of contact dermatitis 
have positive patch test reactions, and in USA prevalence rates 
of sensitization of 8-9% are reported in this selected group of 
patients (22). A possible explanation of the cited data is the fact 
that exposure to formaldehyde in the eU is subject to restrictions. 
The maximum allowed concentration in finished products is 
0.2% (Annex Vi of cosmetics Directive 76/768/ec).

cases of allergic contact dermatitis in occupational 
exposure to formaldehyde are described in various industries. 
it is considered that the main agents causing occupational 
formaldehyde-specific allergic contact dermatitis are 
disinfectants, lubricating and cooling fluids in metal working, 
chemicals used in textile finishing, and plastics. In dental practice 
the concomitant exposure to formaldehyde and glutaraldehyde 
is common (1, 3, 6, 10, 12, 17, 23, 24, 26, 32, 33).

in conclusion, studies on sensitization potential of 
formaldehyde and glutaraldehyde as occupational allergens in 
dental practice, their possible cross-reactivity, and on health 
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subjective upper respiratory tract (р = 0,029, OR=3,049 {1,102-8,442}), respiratory system (р = 0,002, OR=4,916 {1,699-14,228}) 
and skin (р = 0,019, OR=3,314 {1,191-9,218}) symptoms among subjects with formaldehyde-specific contact dermatitis. The gender 
analysis showed a significantly higher frequency and relative risk for sensitization to formaldehyde among women (χ2 = 4,371, p = 
0.037, OR = 3,219 (1,053-9,838). Women with formaldehyde-specific allergic contact dermatitis seem to be a vulnerable group for 
clinical upper respiratory tract alterations. No increased incidence of upper respiratory tract infectious pathology among subjects 
with allergic contact dermatitis was established. Tobacco smoking seems to be a risk factor for sensitization to formaldehyde, but 
not to glutaraldehyde. Allergic predisposition is a risk factor for sensitization to glutaraldehyde, but not to formaldehyde. On other 
hand, its role for co-reactivity was categorically demonstrated. Studies of this kind, including patch-testing for more dental materials 
compounds, would be beneficial for early diagnosis of contact allergy, as well as risk assessment and management.
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status of subjects with positive skin test reactions to these 
chemical agents, are non-numerous and multidirectional.

A previous paper by us presented the results from a pilot 
study assessing the health risk and the incidence of occupational 
contact dermatitis to formaldehyde and glutaraldehyde among 
dental professionals, exposed to formaldehyde.

the aim of the present part of the pilot study is to perform a 
comparative overall evaluation of the health status of subjects 
with formaldehyde and glutaraldehyde-specific allergic contact 
dermatitis, in occupational and non-occupational exposure.

For implementation of this purpose we set the following 
objectives:

1. to identify some possible factors enhancing the risk for 
sensitization to formaldehyde and glutaraldehyde;

2. to evaluate the incidence and risk of subjective 
and clinical symptoms among individuals with 
formaldehyde and glutaraldehyde - specific allergic 
contact dermatitis;

3. to carry out a comparative assessment of health status of 
subjects with with formaldehyde and/or glutaraldehyde 
- specific allergic contact dermatitis, analyzing the 
subjective and clinical symptoms.

Materials and Methods
Subjects
A total of 78 participants were included in the pilot study, 
divided into two groups: Group e - dental professionals that are 
occupationally exposed to formaldehyde and glutaraldehyde; 
and referents without occupational exposure – Group R. the 
general characteristics of the studied population are presented 
in Table 1.

the study was approved by the Medical ethics Board at 
Medical University - Sofia. All participants were informed 
about the purpose of the study and gave their written informed 
consent.

Sociological methods
interviews and detailed intentionally conducted questionnaire 
survey with an emphasis on family history, suspected or 
known allergies to standard set of household or occupational 
allergens, on history of frequent, recurrent respiratory system 

infections and on subjective symptoms, as well as review of 
medical documentation were performed.

Skin patch testing
Skin patch testing with formaldehyde and glutaraldehyde 
was performed, according to the Jadassohn & Bloch 
classical methods for diagnosis of contact allergy, by placing 
the allergens (formaldehyde - 0.1%/aq, Art. nr. F002A 
and glutaraldehyde 0.2%/pet, Art. nr. F002A, G003A, 
chemotechnique Diagnostics) in iq-Ultra hypoallergenic 
patches of chemotechnique Diagnostics (iq chambers®, 
Vellinge, Sweden). obligatory condition for the test was lack of 
anti-allergic medication before placing the patches and during 
the study. Patches with allergens were applied and stayed on 
the back of the tested subjects for 48 hours. Reading of the test 
was carried out several hours after removing of the patches.

For the interpretation of the test results the following 
scheme was used (international contact Dermatitis Research 
Group - icDRG):

– negative reaction;
? Doubtful reaction;
+ Weak reaction (non-vesicular);
++ Strong reaction (oedematous or vesicular);
+++ extreme reaction (ulcerative or vullous);
iR – irritant reaction.

Medical examinations
the patch-testing of dental professionals was carried out 
during the regular medical examinations. the emphasis during 
the examinations was put on clinical findings in organs and 
systems, targets for immunotoxic effects of formaldehyde. 
the whole medical documentation of dental professionals and 
the referents was collected and clinically analyzed in order to 
perform a thorough evaluation of their overall health status.

Statistical methods
the statistics were calculated with SPSS 19.0. Available for 
cross-tabulation statistics were used: chi-square test, Fisher 
Exact Test for statistical significance, testing of the ratio of 
two probabilistic ones oR (odds ratio). Values of p<0.05 were 
accepted as statistically significant.

TABLE 1
General characteristics of the studied groups of people

Groups of studied subjects Number of 
subjects

By gender
Average age

(years)
Duration of 
employmentMen

n (%)
Women
n (%)

occupationally exposed
(Group Е)

30
(38.5%)

2
(6.6%)

28
(93.4%)

50.50
 ± 9.1

27.70
± 9.3

Referents
(Group R)

48
(61.5%)

15
(31.3%)

33
(68.7%)

49.54
± 12.5

24.35
± 11.5

totAl 78
100%

17
(21.8%)

61
(78.2%)

49.91
± 11.3

25.64
± 10.7
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Results and Discussion
Studies aiming to evaluate the sensitizing potential of 
formaldehyde and glutaraldehyde as occupational allergens 
in dental practice and their co-reactivity, as well as the health 
status of subjects with formaldehyde and/or glutaraldehyde-
specific allergic contact dermatitis, are non-numerous and 
multidirectional.

Fransway et al. (9) reported patch test results for 2007-2008 
from the north American contact Dermatitis Group, from a 
total of 5085 patients tested. Among the top 15 most frequently 
positive allergens, no matter the significant decreases in 
positivity rates, was formaldehyde (9).

A study conducted over more than 2000 healthcare workers 
established that some of the most common occupational contact 
allergens are disinfectants such as formaldehyde, glutaraldehyde 
and glyoxal. the concomitant exposure to formaldehyde and 
glutaraldehyde is common in dental practice. in this relation, 
of practical importance is the problem about possible co-
reactivity between formaldehyde and other aldehydes, which 
cannot be entirely attributed to simultaneous exposure (21, 30). 
Among nurses, and especially dental nurses, an increased risk 
for occupational sensitization to glutaraldehyde as well as to 
glyoxal was established (15, 18, 31).

An investigation was performed to evaluate the incidence 
of allergy to aldehydes (formaldehyde, glutaraldehyde, 
glyoxal) among 280 health care workers suffering from skin 
lesions. Allergic contact dermatitis was diagnosed in 22.8% 
of patients, the majority of them (85.9%) being sensitive only 
to one aldehyde. Formaldehyde caused allergy slightly more 
frequently (13.9%) than glutaraldehyde (12.4%) (19).

Surveys concerning the sensitizing effects of formaldehyde 
and glutaraldehyde in dental practice are relatively non-
numerous and multidirectional (4, 7, 13, 20). Summarized data 
from a four-year study, concerning the incidence of occupational 
allergic contact dermatitis in dental nurses, showed that it was 
established in 66.7% of the investigated subjects, the most 
frequent sensitizing agent being glutaraldehyde, followed by 
formaldehyde and glyoxal (16). Gawkrodger (11) included 
formaldehyde in the list of agents that most often cause contact 
allergy among dental professionals. According to the author, 
occupational irritant problems causing hand dermatitis are 
probably more common in dental personnel than is dermatitis 
caused by contact allergy (11). the results obtained by Ravis 
et al. (28) are in contrast with the previous findings – no 
significantly increased incidence of occupational sensitization 
due to formaldehyde was determined among dental personnel 
(significantly higher was the incidence of sensitization from 
glutaraldehyde). no co-reactivity between glutaraldehyde and 
formaldehyde was established (28).

concerning the results from skin patch testing of 
occupationally exposed dental professionals, positive reactions 
were established in 13 (43.3%) of them and in 9 (18.8%) 
referents. the statistical analysis revealed an increased 
incidence and relative risk (with high significance) of contact 
dermatitis to formaldehyde among dental professionals 
(χ2=5.510, p=0.019, oR=3.314 {1.191 to 9.218}). Positive 
skin test reactions to glutaraldehyde were established in 8 

(26.7%) dental professionals, and in 11 (22.9%) subjects from 
the control group. A statistically significant difference was not 
found (χ2=0.141, p=0.707).

to accomplish the purpose of the present study, we 
evaluated the incidence of formaldehyde and glutaraldehyde-
specific allergic contact dermatitis among the investigated 
78 participants, excluding the role of occupational exposure. 
Also, we performed a comparative estimation of health status 
of the subjects with formaldehyde and/or glutaraldehyde-
specific allergic contact dermatitis, analyzing their subjective 
and clinical symptoms.

The incidence of formaldehyde-specific allergic contact 
dermatitis demonstrated high rates – it was manifested by 22 
subjects - 28.2% from the whole investigated participants. of 
these, 14 persons (63.6%) were smokers and 8 - non-smokers. 
concerning the role of smoking habits as a risk factor, 
significantly higher incidence and relative risk for sensitization 
to formaldehyde among smokers were established (χ2=5.008, 
p=0.025, oR=3.150 {1.129-8.791}).

Glutaraldehyde-specific allergic contact dermatitis was 
observed in 19 subjects (24.4% from all investigated), 9 of 
them (47.4%) were smokers. No significantly higher risk for 
sensitization to glutaraldehyde concerning smoking habits was 
established (χ2=146, p=0.703).

history for frequent, recurrent respiratory system 
infections was reported by 54.5% from the subjects with 
formaldehyde-specific allergic contact dermatitis, and by 
57.9% from those with glutaraldehyde-specific allergic contact 
dermatitis. No significantly increased incidence of recurent 
infectious respiratory system pathology among subjects 
with formaldehyde (χ2=1.496, p=0.221) and glutaraldehyde-
specific (χ2=2.090, p=0.148) allergic contact dermatitis was 
established.

A summary of the results obtained by intentionally 
conducted questionnaire survey, concerning subjective 
symptoms from upper respiratory tract, respiratory system and 
skin (systems known to be target for the immunotoxic action of 
formaldehyde), as well as history for suspected or established 
allergic symptoms and atopy among the group of subjects 
with formaldehyde-specific allergic contact dermatitis, are 
presented in Table 2.

Data from the questionnaire survey, concerning the 
distribution of subjective symptoms among participants with 
positive and with negative skin test reactions to glutaraldehyde 
are presented in Table 3.

A significantly higher incidence of subjective upper 
respiratory tract symptoms was reported among the individuals 
with formaldehyde-specific allergic contact dermatitis. 
Contrary, no such significance, concerning subjects with 
glutaraldehyde-specific allergic contact dermatitis, was found. 
our data categorically indicate a stronger irritant effect of 
formaldehyde, compared with glutaraldehyde.

Confirming the statement above are the observations about 
increased (with very high significance) incidence and relative 
risk for respiratory system subjective symptoms among subjects 
with formaldehyde-specific allergic contact dermatitis. This 
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group of subjects reported as well a significantly increased 
incidence of subjective dermal symptoms. the latter statistical 
dependencies were not established among the individuals with 
glutaraldehyde-specific allergic contact dermatitis.

According to the results in the present study, allergic 
predisposition does not seem to act as a risk factor for 
formaldehyde-specific allergic contact dermatitis. In opposite, 
the incidence of allergic predisposition among subjects 
with glutaraldehyde-specific allergic contact dermatitis was 
significantly higher.

in order to perform an overall assessment of general health 
status of subjects with formaldehyde and glutaraldehyde-specific 
allergic contact dermatitis, data concerning the incidence 
of subjective symptoms from the digestive, circulatory and 
excretory systems were summarized and statistically analyzed. 
No statistically significant differences were found.

the group of women appears to be more vulnerable in terms 
of risk of sensitization (including occupationally induced), 
and clinically observed alteration following formaldehyde 
and glutaraldehyde. therefore, further the statistical analysis 
was focused on women (20 with positive skin test reactions to 
formaldehyde and 17 - to glutaraldehyde). Data concerning the 
incidence of clinical findings among women with formaldehyde 
- specific allergic contact dermatitis are presented in Table 4.

higher incidence and relative risk (with high statistical 
significance) for upper respiratory tract clinical findings among 
women with formaldehyde-specific allergic contact dermatitis 
were observed. the latter was not valid for those with 
glutaraldehyde-specific allergic contact dermatitis. However, 
as discussed above, these clinical alterations do nоt appear to 
contribute for increased incidence of upper respiratory tract 
infectious pathology.

TABLE 2
Distribution of subjective symptoms among participants with formaldehyde-specific allergic contact dermatitis

Skin patch test reactions 
to formaldehyde         → Positive skin patch test reactions Negative skin patch test reactions Statistical 

significance *р<0.05
Odds ratio -ORSubjective symptoms   ↓ With symptoms

n / %
Without symptoms

n / %
With symptoms

n / %
Without symptoms

n / %

Upper respiratory tract 13* / 59.1% 9 / 40.9% 18 / 32.1% 38 / 67.9%
*р=0.029
oR=3.049

(1.102-8.442)

Respiratory system 15* / 68.2% 7 / 31.8% 17 / 30.4% 39 / 69.6%
*р=0.002

oR=4.916 (1.699-
14.228)

Skin symptoms 13* / 59.1% 9 / 40.9% 17 / 30.4% 39 / 69.6%
*р=0.019

oR=3.314 (1.191-
9.218)

Allergic symptoms 9 / 40.9% 13 / 59.1% 16 / 28.6% 40 / 71.4% р=0.293
χ2=1.104

*p<0.05

TABLE 3
Distribution of subjective symptoms among participants with glutaraldehyde-specific allergic contact dermatitis

Skin patch test reactions 
to glutaraldehyde   → Positive skin patch test reactions Negative skin patch test reactions Statistical 

significance 
*р<0.05

Odds ratio -OR
Subjective symptoms      
↓

With symptoms
n / %

Without symptoms
n / %

With symptoms
n / %

Without symptoms
n / %

Upper respiratory tract 8 / 42.1% 11 /57.9% 23 / 39% 36 / 61 % р=0.809
χ2=0.059

Respiratory system 10 /52.6% 9/47.4% 22/37.3% 37/ 62.7% р=0.237
χ2=1.398

Skin symptoms 8 / 42.1% 11/ 57.9% 22/37.3% 37/ 62.7% р=0.707
χ2=0.141

Allergic symptoms 10*/52.6% 9/47.4% 15/25.4% 44 /74.6%
*р=0.027

oR=3.259 (1.113-
9.544)

*p <0.05
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Significantly increased incidence and risk for respiratory, 
cardiovascular and digestive system clinical pathology, as well 
as skin alterations among women with formaldehyde-specific 
allergic contact dermatitis were not established.

Among the women with glutaraldehyde-specific allergic 
contact dermatitis, statistically significant differences were 
established only in respect to clinical findings from the 
digestive system (observed in 47% of sensitized and in 15.9% 
of non-sensitized, p=0.011, χ2=6.416, oR=4.698 {1.348-
16.380}) and the cardiovascular system (52.9% of sensitized 
and 20.5% of non-sensitized, p=0.013, χ2=6.222, oR=4.375 
{1.316-14.547}). These results, however, are difficult to be 
clinically interpreted.

one of the objectives of our study was to evaluate the 
risk for formaldehyde and glutaraldehyde co-reactivity in 

the dental practice occupational exposure, as well as in non-
occupational exposure.

Both formaldehyde and glutaraldehyde-specific allergic 
contact dermatitis was observed in a total of 9 (11.5%) from 
all investigated subjects - 2 men and 7 women. the general 
characteristics of this group of participants are as follows: 
average age 46.11±15.4 years, average duration of employment 
24.00±15.8 - people with relatively long employment history 
were affected. Smoking habits seem to be a risk factor for 
sensitization among the latter group as 66.7% of the participants 
with double-positive patch skin test reactions were smokers, 
but no statistical significance has been established (χ2=2.203, 
p=0.138). Though a statistical significance was not determined 
the tested women once again were outlined as a more vulnerable 
group, concerning the risk of sensitization (χ2=0.001, p=0.974). 
No statistically significant differences in any of the indicators 

TABLE 4
Distribution of clinical findings among women with formaldehyde-specific allergic contact dermatitis

Skin patch test reactions 
to formaldehyde        →

Women with positive skin patch 
test reactions

Women with positive skin patch 
test reactions

Statistical 
significance 

*р< 0.05
Odds ratio -ORClinical findings  ↓ With findings

n / %
Without findings

n / %
With findings

n / %
Without findings

n / %

Upper respiratory tract *9 / 45% 11 / 55% 7 / 17.1% 34 / 82.9%
*р=0.020
oR=3.974

(1.198-13.192)

Respiratory system 2 / 10 % 18 / 90% 3 / 7.3% 38 / 92.7% р=0.720
χ2=0.129

Skin 4 / 20 % 16 / 80% 7 / 17.1 % 34 / 82.9% р=0.780
χ2=0.078

Digestive system 5 / 25 % 15 / 75% 10 / 24.4% 31 / 75.6% р=0.959
χ2=0.003

cardiovascular system 6 / 30% 14 / 70% 12 / 29.3% 29 / 70.7% р=0.953
χ2=0.003

*p<0.05

TABLE 5
Distribution of the subjective symptoms among the subjects with formaldehyde and/or glutaraldehyde-specific allergic contact 
dermatitis

Skin patch test reactions to  
one and/or both chemical 
agents    →

Positive patch skin test reactions Negative skin patch test reactions Statistical 
significance 

*р< 0.05
Subjective symptoms     ↓ With symptoms

n / %
Without symptoms

n / %
With symptoms

n / %
Without symptoms

n / %

Upper respiratory tract *18 / 56.3% 14 / 43.7% 13 / 28.3% 33 / 71.7% *р=0.013
χ2=6.173

Respiratory system *20 / 62.5% 12 / 37.5% 12 / 26.1% 34 / 73.9% *р=0.001
χ2=10.342

Skin symptoms *17 / 53.1% 15 / 46.9% 13 / 28.3% 33 / 71.7% *р=0.026
χ2=4.929

Allergic symptoms *16 / 50% 16 / 50% 9 / 19.6% 37 / 80.4% *р=0.025
χ2=8.027

*p<0.05
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used to evaluate the overall health status (recurrent upper 
respiratory tract infectious pathology, allergic predisposition, 
subjective symptoms and clinical findings) were found for the 
group of individuals that had a double-positive patch skin test 
reactions. In conclusion, according to our results, no significant 
differences concerning the health status of subjects with dual-
positive skin test reactions were established.

Among nearly half (32 subjects or 41% of all 78 
investigated participants) formaldehyde and/or glutaraldehyde-
specific allergic contact dermatitis (with positive patch skin 
test reactions to one and/or both of chemical agents) was 
diagnosed. the latter supports the available literature data, 
concerning manifested sensitizing action of these aldehydes in 
occupational, as well as in environmental exposure. therefore, 
we continued the statistical analysis, setting these participants 
into a separate group.

the mean age in this group was 50.5±11.2 years, with 
long duration of employment and occupational exposure – 
27.4±10.5 years. once again, a long employment history 
was associated with these subjects. Smokers were 17 persons 
(53.1%) versus 36.9% smokers from the group of subjects 
without positive skin test reactions. A possible role of smoking 
habits for sensitization among the latter group was not 
established (χ2=2.006, p=0.157).

Women consisted 93.8% of this group, or summarizing, 
formaldehyde and/or glutaraldehyde-specific allergic contact 
dermatitis was observed among 49.2% of all investigated 
women. in contrast, the incidence of formaldehyde and/or 
glutaraldehyde-specific allergic contact dermatitis among 
all examined men was only 11.8%. the statistical analysis 
established significantly higher incidence of formaldehyde 
and/or glutaraldehyde-specific allergic contact dermatitis 
among women (χ2=7.693, p=0.006), and sensitization 
prevailed with high significance among them. Women again 
were categorically outlined as a vulnerable group in terms of 
risk of sensitization to formaldehyde and/or glutaraldehyde.

Further, we performed a statistical analysis to evaluate the 
incidence rates of frequent and prolonged upper respiratory 
tract infectious diseases in the group of subjects with 
formaldehyde and/or glutaraldehyde-specific allergic contact 
dermatitis and to compare the rates with those from the group 
of non-sensitized subjects. Frequent upper respiratory tract 
infectious pathology was reported by 19 (59.4%) subjects with 
formaldehyde and/or glutaraldehyde-specific allergic contact 
dermatitis and by 15 (32.6%) non-sensitized. An increased 
incidence of recurrent upper respiratory tract infectious 
pathology was established with high statistical significance 
among subjects with formaldehyde and/or glutaraldehyde-
specific allergic contact dermatitis (χ2=5.499, p=0.019).

the results from the questionnaire survey, concerning the 
incidence of subjective symptoms among individuals with 
formaldehyde and/or glutaraldehyde-specific allergic contact 
dermatitis are systematized at Table 5.

the increased incidence of subjective upper respiratory 
tract, skin and respiratory system symptoms among the group 
of double-sensitized individuals is undisputable, also with a 
high statistical significance.

No significantly increased incidence of subjective 
symptoms from the cardiovascular (p=0.341), digestive 
(p=0.669) and urinary (p=0.165) systems among the group of 
participants with formaldehyde and/or glutaraldehyde-specific 
allergic contact dermatitis was determined.

A previous history of allergic pathology was reported by 
half of the subjects with positive skin test reactions; among 
non-sensitized their percentage was significantly lower. 
the role of allergic predisposition for co-reactivity was 
categorically established.

Data concerning the distribution of clinical findings are 
presented at Table 6.

No significantly increased incidence regarding clinical 
findings from upper respiratory tract, respiratory system, skin, 
cardiovascular and digestive systems, was established. Also, 

TABLE 6
Distribution of clinical findings among the subjects with formaldehyde and/or glutaraldehyde-specific allergic contact dermatitis

Skin patch test reactions to one 
and/or both chemical agents    →     Positive skin patch test reactions Negative skin patch test reactions Statistical 

significance 
*р<0.05Clinical symptoms  ↓ With symptoms

n / %
Without symptoms

n / %
With symptoms

n / %
Without symptoms

n / %

Upper respiratory tract 12 / 37.5% 20 / 62.5% 9 / 19.6% 37 / 80.4% р=0.079
χ2=3.085

Respiratory system 5 / 15.6% 27 / 84.4% 3 / 6.5% 43 / 93.5% р=0.192
χ2=1.699

Skin 6 / 18.8% 26 / 81.2% 10 / 21.7% 36 / 78.3% р=0.103
χ2=0.748

Digestive system 13 / 40.6% 19 / 59.4% 10 / 21.7% 6 / 78.6% р=0.072
χ2=3.237

cardiovascular system 11 / 34.4% 21 / 65.6% 11 / 23.9% 35 / 76.1% р=0.313
χ2=1.020

*p<0.05
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no differences concerning the mean values of the basic clinical 
and laboratory parameters between groups of subjects with 
formaldehyde and/or glutaraldehyde-specific allergic contact 
dermatitis and the non-sensitized were found and therefore 
these were not commented in details.

Conclusions
Summarizing the results from the performed comparative study 
of overall health status assessment of subjects with formaldehyde 
and glutaraldehyde-specific allergic contact dermatitis, with 
identification of risk factors for sensitization, we established a 
slightly increased incidence of positive patch skin test reactions 
to formaldehyde. Women could be outlined as a risk group in 
terms of sensitization to formaldehyde and glutaraldehyde. 
tobacco smoking seems to be a risk factor for sensitization to 
formaldehyde, but not to glutaraldehyde. Allergic predisposition 
plays a rolw as a risk factor for sensitization to glutaraldehyde, 
but not to formaldehyde. But, on the other hand, its role for co-
reactivity was categorically established.

the results from the study categorically demonstrate a 
more manifested irritant effects of formaldehyde compared 
to glutaraldehyde, as expressed in significantly higher 
incidence and relative risk of subjective upper respiratory 
tract, respiratory system and skin symptoms among sensitized 
subjects. A higher incidence and relative risk of clinical upper 
respiratory tract alterations among women with formaldehyde-
specific allergic contact dermatitis was established, with 
high significance. The latter is not valid for ones, sensitized 
to glutaraldehyde. No significantly increased incidence of 
upper respiratory tract infectious pathology among subjects 
with allergic contact dermatitis was established. the obtained 
results do not demonstrate significant differences in the overall 
health status of double-sensitized individuals.

Studies of this kind, including patch-testing for more dental 
materials and compounds, would be beneficial for early diagnosis 
of contact allergy, as well as risk assessment and management.
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