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Abstract 
Exposure to formaldehyde is one of the various occupational hazards experienced by a doctor. It is used in its aqueous form, formalin for 

embalming cadavers which are used for teaching gross anatomy by dissection. Therefore, medical students in their first year routinely handle 

the cadaver and dermal contact is thus a significant and consistent portal of exposure to formaldehyde. The toxic and allergic potential of 

formaldehyde is well documented in research literature. The present study was intended to assess the various dermatological manifestations 

of this exposure and provide a possible understanding of the mechanism behind it by estimation of eosinophil count. Descriptive statistics, 

Friedman’s Test and paired-t test were used for statistical analysis. A p-value < 0.05 was considered significant. The study revealed that 

dermal symptoms persist late and start to decline by six months onwards. A rise in absolute eosinophil count was also noted. The study 

highlights the role of formaldehyde as an occupational hazard and suggests a possible allergic mechanism behind these symptoms. Therefore, 

we should encourage use of protective gloves and other options available to reduce exposure. 
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Introduction 
Health and well-being have always been the fulcrum of 

human civilization. Therefore, the role of a doctor in the 

society is of pivotal importance. However, a budding doctor 

in the course of his medical education and training is exposed 

to various occupational hazards. One of these impediments is 

the exposure to formaldehyde that occurs during gross 

anatomy dissection in the first year. 

Formaldehyde (HCHO) is an aldehyde produced by the 

oxidation of methyl alcohol. At room temperature, it exists as 

a gas which has noxious and irritating properties. Formalin is 

37% aqueous solution of formaldehyde.1 In the field of 

medical science, formalin has got numerous uses ranging 

from sterilization of instruments to preservation of biological 

specimens and embalming of cadavers. However, studies 

show that formaldehyde can be toxic and allergenic and even 

has carcinogenic potential.2,3 There is substantial evidence in 

the research literature today about the effect of formalin on 

human physiology manifesting as various mucosal irritation 

symptoms, effects on lung functions and dermatitis.4-6 Skin 

problems like eczema and skin irritation start appearing when 

the levels of formaldehyde in ambient environment exceed 2 

ppm.5 

Study of human cadaver is a time-tested method of 

learning anatomy. In fact, dissection of human cadaver is the 

first interface where a medical student gets to appreciate the 

three-dimensional structure of the human body by visual and 

tactile pathways and reinforce what he learns in theory. These 

experiences cannot be reproduced or extrapolated on 

computerized models. Even with the best of modern teaching 

technology at disposal, the classical method of cadaver-based 

learning cannot be replaced or paralleled.7 Therefore, 

instructors and students routinely handle the cadaver. As, 

these cadavers are embalmed with formalin, there is a 

consistent exposure to formaldehyde during the entire first 

year. Direct contact with skin is one of the main portals of 

exposure. Studies available in literature which assess the 

development of various skin reactions longitudinally are very 

limited. The present study aimed at evaluating 

dermatological symptoms experienced by medical students 

after exposure to formaldehyde and how their occurence 

changed over the first year. It was also intended to provide an 

insight into the possible mechanism behind these reactions by 

estimating the absolute eosinophil count. 

 

Materials and Methods 
A longitudinal, descriptive study was conducted in the 

Department of Physiology, Rohilkhand Medical College and 

Hospital among first year MBBS students in the academic 

year 2015-16. Approval was obtained from the Institutional 

Ethics Committee (vide document IEC/IRB No. 

IEC/27/2015). Students having no history of previous 

exposure to formalin by inhalational route or direct contact 

were considered as subjects. The exclusion criteria included 

presence of any pre-existing acute or chronic inflammatory 

dermatological disorders, allergic dermatitis, known history 

of food, drug or chemical hypersensitivity and any mucosal 

irritation symptoms. Students those who were not willing to 

participate were also excluded from the study. Eighty (80) 

medical students who suitably fulfilled these criteria were 

selected using simple random sampling technique. Informed 

consent was taken from every participant after explaining the 

nature of the study. Various skin symptoms experienced by 

the students were recorded on a pre-designed structured 

questionnaire. The questions also had a provision for 

subjective grading of increasing level of discomfort of a 

particular symptom into absent, mild, moderate and severe 

intensities. The first recording done within 24 hours of first 

exposure to formalin served as the baseline and it was 

followed-up at the end of 1st, 6th and 10th month for 
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longitudinal assessment. Descriptive statistics and suitable 

statistical tests like Friedman’s test were applied. Absolute 

Eosinophil count was calculated from the differential 

leucocyte count and total leucocyte count of the students 

which were recorded as per standard procedure.8,9 Paired ‘t’ 

test was used to ascertain the statistical significance of 

eosinophil count recorded at the beginning (baseline) and end 

of the academic year. A p-value < 0.05 was considered 

statistically significant.  

 

Results and Observations 
The skin symptoms experienced by the students included 

itching and redness and eruptions (like blisters & exfoliation 

or peeling of skin, etc) in hands. Their occurrence has been 

shown in Table 1. After applying Friedman’s test, the pattern 

of change in these symptoms was found to be statistically 

significant. 

 

Table 1: Pattern of change in skin symptoms 

Time of 

recording 

Present   P-value 

Mild Moderate Severe Absent Total 

Experience of itching 

Baseline 12 2 0 66 80 0.001 

1st month 10 4 0 66 80 

6th month 8 3 0 69 80 

10th month 2 0 0 78 80 

Experience of redness and skin eruptions on hands 

Baseline 0 0 0 80 80 0.001 

1st month 6 3 0 71 80 

6th month 3 1 0 76 80 

10th month 0 0 0 80 80 

The absolute eosinophil count at the beginning and end 

of academic year is shown in Table No 2. A statistically rise 

in the mean absolute eosinophil count can be observed after 

exposure. 

 

Table 2: Rise in absolute eosinophil count 

Time of 

recording 

Mean Standard deviation Standard error 

of mean 

P-value 

Baseline 53.22 61.15 6.84 0.000 

After exposure 92.66 82.24 9.20 

Discussion 
The general picture revealed in the present study was that 

skin symptoms persist for some time and show a declining 

trend from around the 6th month onwards. It was 

accompanied by a rise in eosinophils circulating in blood. 

Symptoms of chemical irritation of skin have also been 

reported in various studies evaluating the physical reactions 

developing after exposure to formalin. In the present study, 

17.5% of the participants experienced itching after their first 

exposure. Takshi et al10 Kundu S & Gangrade P,11 Elshaer 

NSM et al12 and Oniyje FM et al13 have reported itching in 

25.53%, 36.6% and 44% of students respectively. Koirala S 

et al14 have reported an incidence of as high as 82.3% after 

the first exposure. Lower occurrence of this symptom was 

observed by Yadav A et al15 and Emue BE et al.16 With regard 

to the other skin symptoms in our study no occurence of skin 

changes like redness, eruptions, peeling, etc was observed on 

first exposure. But after one month of exposure, 11.25% of 

students developed some type of skin changes, which then 

declined gradually over the remaining part of the study 

period. Our figures are in consonance with Hemalatha NR et 

al17 (11.3%) of students, Kundu S & Gangrade P11 (10.64%) 

and Jain SR et al18 (10.8%). Koirala S et al14 have reported in 

their study that 93% of the students develop skin rashes after 

exposure. Emue BE et al16 and Elshaer NSM et al12 in their 

works have observed that skin problems increased with 

repeated exposure. 

The various dermatological symptoms could be a 

manifestation of contact dermatitis in the affected students. 

Formaldehyde-induced contact dermatitis could be both of 

irritant as well as allergic pathology. The irritant property of 

formaldehyde is well known. But, formaldehyde can also act 

as a local allergen.2,3 It is a known primary skin sensitizing 

agent which is believed to cause a Type IV hypersensitivity 

reaction that manifests as itching and contact dermatitis.19 

There might be an additional role of IgE-mediated 

hypersensitivity, but there is no clear consensus on this 

mechanism.5,20 But, studies do show that there is a tendency 

of positive correlation between formaldehyde exposure and 

atopic eczema.21 So, its possibility cannot be absolutely ruled 

out. Allergic contact dermatitis from formaldehyde has been 

reported in numerous studies.19,22,23 Some studies have also 

revealed that formaldehyde has a property of forming 

vesicles by causing certain changes at the level of the plasma 

membrane of cells.24,25 Kundu S & Gangrade P11 have 

suggested that formaldehyde causes necrosis and 

degeneration in the epithelial layers. Thus, there are multiple 

ways by which formaldehyde affects the skin which explain 
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the occurrence of the symptoms in our study. However, the 

present study also indicates that over time the body 

acclimatizes to its effect.  

Both allergic dermatitis and chemical hypersensitivity 

cause an increase in eosinophils of blood.26,27 Increase in 

number of circulating eosinophils was also observed in 

similar studies in occupationally exposed groups.28 The 

sensitizing effect of formaldehyde was demonstrated in an 

animal-model study, where the authors noted a significantly 

raised eosinophil count in the blood samples of sensitized 

guinea-pigs.29 All these factors underline the role of 

formaldehyde in raising the eosinophil count of exposed 

subjects.  

 

Conclusion 
The occurence of various skin symptoms and a 

concomitant rise in eosinophils point towards the role of 

formaldehyde in inciting an allergic inflammation in the 

body. We should therefore institute steps to reduce dermal 

contact to this chemical by use of protective gloves. Apart 

from this simple step, methods of overall reduction of 

exposure like improving ventilation across the dissection 

hall, use of accessory chemicals and alternative embalming 

fluids should also be promoted. This would reduce the burden 

of occupational detriment and preserve proficiency of 

medical students in the long run. 
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