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Foreword 

 

The Chemical Risks workgroup of the Health Services Section of the International Social Security Asso-

ciation (ISSA) has studied the risks linked to disinfection activities in the health care sector and the pre-

ventive measures that should be applied. This workgroup has defined a position shared by all the occu-

pational health and safety organisations represented within the group: BGW (Germany), INRS (France) 

and Suva (Switzerland). 

This project included a collaboration with the Infectious Risks workgroup of the Section, to summarise 

the general principles of disinfection (Factsheet 1) for the audience targeted by the current series (see 

below). 

For practical reasons, the results of this work will be presented as a series of technical Factsheets: 

Factsheet 1: Principles of disinfection 

Factsheet 2: General principles of prevention 

Factsheet 3: Hazards of chemical disinfectants 

Factsheet 4: Selecting safe disinfectants 

Factsheet 5: Surface disinfection 

Factsheet 6: Instrument disinfection 

Factsheet 7: Skin and hand disinfection 

Factsheet 8: Specific procedures (disinfecting premises, medical equipment, linen and clothing) 

Each factsheet contains the essential information relating to the theme covered, and can therefore be 

read separately. These factsheets are destined for use by those responsible for organising and perform-

ing disinfection tasks in the health care sector, by occupational physicians and by all those involved in 

preventing occupational risks – in particular occupational hygienists and safety officers – as well as inter-

ested personnel and their representatives.  

For questions on hospital hygiene and environmental protection, the reader is invited to consult the spe-

cialised literature. 

Use of disinfectants in the health care sector: Chemical hazards 

and preventive measures 

 

Factsheet 5: Surface disinfection 
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1. Definition/field of application  

Surface disinfection aims to reduce the number of 

microorganisms capable of multiplying on the sur-

face, by killing or inactivating them. This impedes 

their propagation and thus prevents transmission 

of pathogenic agents to patients and personnel. 

In care institutions, disinfection is applied to floors 

and walls, work surfaces, and the surfaces of furni-

ture and medical equipment. Surface disinfection 

is routinely practiced, in line with the recommenda-

tions for hospital hygiene, or is used in a targeted 

approach to treat zones visibly soiled with blood, 

other biological fluids or secretions.  

Disinfectants are used in aqueous solution and are 

often combined with cleaning products such as 

detergents or enzymes for “disinfectant cleaning”. 

In some cases, for example to combat specific in-

fectious events, it may be necessary to resort to 

procedures (or to concentrations and/or durations 

of action) differing from routine disinfection proce-

dures [1]. 

2. General principles 

Disinfectants are selected above all for the spec-

trum of action required from the point of view of 

hospital hygiene. Only disinfectants included on 

the national lists of authorised/effective products 

should be used (e.g. lists from the Robert Koch 

institute (2013) and the Association for applied hy-

giene (Verbund für angewandte Hygiene e.V) [2, 3] 

in Germany, positive list from the French society 

for hospital hygiene (Société française d’hygiène 

hospitalière, SF2H [4]) and the ProdHyBase data-

base [22] in France, and the Public Product Regis-

ter published by the Federal office for public health 

(Bundesamt für Gesundheit) in Switzerland [5]). 

Attention should be paid to the recommended con-

centrations to avoid microorganism selection and 

inducing tolerance or resistance to disinfectants. 

However, it is important not to neglect the preven-

tion of occupational risks when choosing disinfec-

tants. For this, occupational physicians and other 

OSH professionals should be consulted when se-

lecting disinfection procedures.  

This factsheet deals with disinfection with a view to 

preventing occupational risks.  

3. Main disinfection procedures 

The chemical procedures described here only rep-

resent a proportion of the different procedures po-

tentially employed (e.g. thermal or physical disin-

fection, UV irradiation). However, in the health 

care sector, surface disinfection mainly revolves 

around the use of chemical procedures.  

In a systematic risk analysis, all the steps in sur-

face disinfection should be assessed, including the 

operations preceding and following disinfection 

itself. The main steps are as follows: 

 A working solution is prepared from a con-

centrated stock solution, 

 The disinfectant is applied (with a cloth, mop, 

etc.), 

 The remaining solution and the soiled uten-

sils (cloth, mop) are disposed of. 

a. Disinfection by damp mopping/wiping 

With disinfection by mopping/wiping, an aqueous 

disinfectant solution is generally applied to the sur-

faces to be disinfected applying slight pressure 

and rubbing. After the prescribed duration of ac-

tion, the excess disinfectant solution is removed. 

Various materials are used: cloths or similar for 

manual application, equipment such as a mop and 

double-bucket, or electric floor scrubbers. 

The working solution is often prepared from a con-

centrated stock solution. Any remaining working 

solution should be disposed of and brushes and 

other utensils should either be disposed of or sent 

for cleaning. 

b. Disinfection by spraying 

Spray disinfection involves spraying an aerosol of 

disinfectant onto the surfaces to be treated. This 

results in personnel exposure by inhalation. The 

principles of occupational risk prevention thus lead 

us to advise against this procedure. However, it 
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remains frequently used for rapid disinfection of 

small surface areas. Because of the irregular appli-

cation of the disinfectant on the surfaces and its 

practically immediate removal by wiping, the pro-

cess is unlikely to be effective. Therefore, we ad-

vise against it both to prevent occupational expo-

sure and from the standpoint of hygiene.  

4. Main active substances and groups of active 

substances in disinfectants  

The ingredients in products for surface disinfection 

vary depending on the cleaning and disinfection 

tasks to be performed. The main groups of active 

substances used are the following: 

 Alcohols (ethanol, 1-propanol, 2-propanol) 

 Aldehydes (formaldehyde, glutaraldehyde, 

glyoxal) 

 Quaternary ammonium compounds 

 Guanidines/Biguanides 

 Alkylamines (e.g. glucoprotamine) 

 Peroxides 

 Glycols and derivatives 

 Phenol and derivatives 

A systematic study of the products available on the 

German market led to a detailed analysis of the 

active compounds indicated by manufacturers. 

The most frequently used are listed in Table 1.  
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Table 1: Most commonly used active substances in the 478 surface disinfectants included in the study, 

according to the information provided by manufacturers. Data gathered in 2010 [6]. 

 

Substance CAS No. 
Group of active 

substances 

Number of dis-

infectants con-

taining the 

substance 

2-Propanol 67-63-0 Alcohols 181 

Didecyl dimethyl ammonium chloride 7173-51-5 
Quaternary ammo-

nium compounds 
166 

Ethanol 64-17-5 Alcohols 135 

Alkyl benzyl dimethyl ammonium chloride 68391-01-5 
Quaternary ammo-

nium compounds 
95 

1-Propanol 71-23-8 Alcohols 87 

N-Alkyl-N-ethylbenzyl-N,N-dimethyl ammonium 

chloride 
85409-23-0 

Quaternary ammo-

nium compounds 
59 

Branched tridecylalcohol, ethoxylated 69011-36-5   42 

Glutaralaldehyde 111-30-8 Aldehydes 40 

N-(3-Aminopropyl)-N-dodecylpropane-1,3-

diamine 
2372-82-9 Alkylamines 39 

Alkyl dimethyl benzyl ammonium chloride 68424-85-1 
Quaternary ammo-

nium compounds 
38 

Glyoxal 107-22-2 Aldehydes 30 

Polyhexamethylene biguanide hydrochloride 27083-27-8 Guanidines 27 

Ethylene diamine tetracetic acid, tetrasodium salt 64-02-8   24 

Nitrilotriacetic acid, trisodium salt 5064-31-3   19 

Formaldehyde 50-00-0 Aldehydes 18 

2-(2-Butoxyethoxy)ethanol 112-34-5 
Glycols and deriva-

tives 
15 

Hydrogen peroxide 7722-84-1 Peroxides 12 

Alcohols, C9-11, ethoxylated 68439-46-3   12 

Isodecyl alcohol ethoxylated 61827-42-7   12 

Sodium carbonate 497-19-8 Bases 10 

Citric acid 77-92-9 Acids 9 

Ethanolamine 141-43-5 Alcohols 9 

2-Phenoxyethanol 122-99-6 
Glycols and deriva-

tives 
8 

Sodium-2-ethylhexylsulphate 126-92-1   8 

Nitriloacetic acid 139-13-9   8 

Citric acid (monohydrate) 5949-29-1 Acids 8 
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Of the 478 surface disinfectants examined, label-

ling on the product indicated the following danger-

ous properties:  

 irritant (Xi) = 40.2% 

 corrosive (C) = 27.4% 

 harmful (Xn) = 3.8% 

 highly/extremely inflammable (F, F+) = 4.6% 

 oxidising (O) = 1.0% 

 dangerous for the environment (N) = 12.6% 

In addition, 62 surface disinfectants (i.e. 13.0%) 

were classed as skin or respiratory sensitisers, of 

which 24 (5.0%) were skin sensitisers (risk-phrase 

R43), 5 (1.0%) were respiratory sensitisers (R42), 

and 33 (6.9%) were skin and respiratory sensitis-

ers (R42/43). 

17 products also carried the R40 risk phrase 

"Suspected carcinogen". 

The remaining 124 products, i.e. 25.9% of disin-

fectants, carried no hazard labels. 

 

5. Exposure by inhalation and by skin contact  

During surface disinfection, when using concen-

trated or diluted disinfectants, the intake of hazar-

dous substances by inhalation or by skin contact 

(dermal exposure) is possible (also see 

Factsheet  ).  

The level of exposure by inhalation during surface 

disinfection particularly depends on the following 

factors:  

 procedure used  

During disinfection by damp mopping/wiping, 

the mechanical application of the product can 

cause droplets to be projected. Compared to 

disinfection by spraying, however, during which 

all of the product is projected as an aerosol, 

droplet formation is generally negligible with dis-

infection by damp mopping/wiping. Inhalation 

exposure is only possible when the ingredients 

in the disinfectants have a high vapour pressure 

and are therefore present in the air inhaled by 

workers. 

 physical properties of the ingredients  

Among the disinfectants listed, the aldehydes 

(e.g. formaldehyde, glutaraldehyde, glyoxal), 

the alcohols (e.g. ethanol, propanols) and the 

peroxides (hydrogen peroxide) are the main 

compounds with a vapour pressure potentially 

leading to significant inhalation exposure. As 

vapour pressure rises with temperature, it is im-

portant never to use hot water to dilute concen-

trated products. Nevertheless, the actual level 

of exposure depends on other factors too. 

 concentration of the ingredients  

The concentration of the active substances in 

the concentrated stock solution should not be 

used to determine personnel exposure, as the 

working solution is often diluted down to 0.25%, 

0.5% or, for terminal disinfection, to around 3%. 

It is therefore the concentration of the substanc-

es in this solution that should be examined. 

 the surface area to be disinfected, and amount 

of solution used  

When a substance evaporates into the atmos-

phere, the substance emission rate is proportio-

nal to the area of the wet (damp) surface. The 

amount of disinfectant solution used can also 

affect evaporation, as very wet surfaces require 

longer to dry than surfaces cleaned with a small 

amount of product. 

 volume of the room  

Substances emitted into the atmosphere are in 

theory distributed throughout the available vol-

ume. If the room is poorly or not ventilated, the 

atmospheric concentration [mg/m³] can be as-

sessed by dividing the mass of evaporated sub-

stance [mg] by the volume of the room [m3]. 

 ventilation of the room  

If the ventilation of the room λ is not negligible, 

i.e., λ ≥ 0.1 room volume/hour, the products 

emitted are extracted from the room by ventila-
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tion, and a steady state will be reached. The 

concentration in the air of the room [mg/m³] can 

thus be calculated by dividing the amount of 

substance used [mg/h] in the room by the flow 

of fresh air introduced into the room [m3/h]. 

 duration of exposure  

Personnel exposure does not depend solely on 

the duration of substance emission into the at-

mosphere of a room, but also on the time that 

workers spend in a polluted atmosphere. 

 position relative to the disinfected surface  
The concentration distribution over time or rela-

tive to worker position should be considered. 

Workers whose workstation is placed close to a 

source of dangerous products may be more ex-

posed than those who move about within the 

zone, or who work at a distance from the source 

of emission. 

The level of skin exposure depends mainly on the 

following factors: 

 substance concentration  

The concentration affects both localised cuta-

neous effects and systemic effects (e.g. effects 

on some organs). 

 area of skin in contact with the product 

Both for localised effects (irritation, corrosion, 

reactions due to sensitisation) and for penetra-

tion of the product through the skin, the area of 

skin in contact with the product plays an im-

portant role. In addition, contact due to projec-

tions should be distinguished from contact with 

the whole surface of the skin (e.g. when the 

hand is dipped into a disinfection bucket or ba-

sin).  

 duration of contact 

While contact due to projections is generally 

short-lived, exposure is more significant when 

skin contact persists during relatively prolonged 

activities, such as disinfection of surfaces using 

a product-soaked cloth. In Germany, the TRGS 

401 [7] distinguishes between short-term skin 

contact (< 15 minutes) and prolonged contact 

(≥ 15 minutes), and lays out different preventive 

measures for each case. 

Apart from the factors indicated above, inter-

individual differences should also be taken into ac-

count for both inhalation and dermal exposure. Op-

erators' experience in the tasks assigned to them, 

or differences in behaviour (tolerance with regard 

to projections or puddles of product) can influence 

exposure.  

6. Risk assessment 

The risks described above can be assessed as 

follows: 

Risks resulting from skin contact 

In the absence of preventive measures, manual 

disinfection of large surface areas can lead to pro-

longed periods of contact between the skin and the 

chemicals present in cleaning and disinfection so-

lutions. Because of the irritant and corrosive prop-

erties of many concentrated disinfection and clean-

ing products, manipulation of concentrated prod-

ucts poses a particular risk of acute skin irritation. 

This risk is at its highest when preparing disinfect-

ant solutions from a concentrated prod-

uct. Working solutions are generally obtained by 

adding water to a concentrated product, which is 

diluted 20- to 200-fold, and thus present a lower 

potential acute effect. However, these dilute solu-

tions are regularly used over long periods, which 

carries a risk of inducing chronic dermatitis. 

The active substances can also be absorbed 

through the skin. However, given the conditions of 

exposure in real-life situations (intensity and dura-

tion) during disinfection of surfaces, systemic ef-

fects such as damage to organs or neurological 

lesions are not likely to occur, and have not been 

mentioned in the literature.  

Given the high sensitising potential of a large num-

ber of surface disinfectants, the risk of inducing 

allergic contact eczema should be taken seriously. 

This risk is present both during manipulation of the 
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concentrated and the dilute forms of a product. In 

addition, other ingredients contained in the disin-

fectant may promote the absorption of allergenic 

compounds.  However, the different groups of ac-

tive compounds found in disinfectants have differ-

ent sensitisation potentials, and products contain-

ing aldehydes or quaternary ammonium com-

pounds are more likely to be classed as sensitis-

ers.  

Risks associated with inhalation 

Only a few of the many substances used in sur-

face disinfectants have an occupational exposure 

limit (see Table 2). Because of this, exposure data 

can only be qualitatively assessed.  

With inhalation exposure, there is a risk of acute or 

chronic irritation of the respiratory tract and ocular 

mucous membranes, as well as a risk of respirato-

ry allergies due to specific sensitisation. Due to 

their high vapour pressure, aldehydes used in dis-

infectants (formaldehyde and glutaraldehyde) can 

act on the respiratory tract. In contrast, biguanides 

and quaternary ammonium compounds have a low 

vapour pressure. These can only be inhaled if the 

procedures used give rise to aerosol formation. 

The risks of inhalation exposure increase when 

aerosols are formed during disinfection operations, 

particularly with spray-based targeted disinfection, 

or when concentrated disinfectant solutions are 

handled. 

When disinfectants are inhaled (in particular with 

intensive use of aldehyde- or alcohol-based pro-

ducts) systemic effects cannot be excluded, but 

they are not very likely in practice. 

Table 2: Substances with an occupational exposure limit in France, Switzerland and Germany, and for 

some in Denmark, found in surface disinfectants (source: "Liste Internationaler Grenzwerte" of the 

“Gefahrstoffinformationssystem GESTIS” of the German DGUV, as of August 2013). The limit values (in 

mg/m3) are applicable for the duration of a work shift/for short-term exposure.  

CAS Substance Germany France Switzerland Other 

50-00-0 Formaldehyde -/- 0.5/1 ppm 0.37/0.74   

64-17-5 Ethanol 960/1920 1900/9500 960/1920   

67-63-0 2-Propanol 500/1000 -/980 500/1000   

71-23-8 1-Propanol -/- 500/- 500/-   

107-22-2 Glyoxal -/- -/- -/- 

0.5/0.5 Denmark 

0.1/-Belgium, 

Canada 

(Ontario), Spain 

111-30-8 Glutaraldehyde 0.2/0.4 0.4/0.8 0.21/0.42   

112-34-5 2-(2-Butoxyethoxy)ethanol 67/100 67.5/101.2 67/101.2   

122-99-6 2-Phenoxyethanol 110/220 -/- 110/220   

141-43-5 Ethanolamine 5.1/10.2 2.5/7.6 5/10   

7722-84-1 Hydrogen peroxide -/- 1.5/- 0.71/0.71   
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Physical risks 

Alcohol-based disinfectants are often classed as 

highly flammable (F) or extremely flammable (F+). 

When using alcohol-based products, on large sur-

face areas in particular, it is important to be aware 

of the risk of fire and explosion. Products contain-

ing peroxides (e.g. hydrogen peroxide, peracetic 

acid) release oxygen, and can thus have an oxidis-

ing effect. 

These risks should be considered during product 

use and storage. 

Other risks 

Risk assessment should be performed by the com-

pany in line with the national regulations, if neces-

sary with assistance from occupational physicians 

or other occupational safety and health (OSH) spe-

cialists. 

Beyond chemical factors, surface disinfection pre-

sents other sources of exposure risks, and haz-

ards for personnel. This will not be treated in detail 

here, but it is important to keep them in mind when 

assessing risks:  

 Infectious risks 

 Risks of injury from sharp or pointed objects 

 Musculoskeletal disorders due to manual 

handling of heavy loads and incorrect pos-

ture 

 Wet work  

Risk assessment (data from the literature):  

For more details on the potential hazards associat-

ed with chemical disinfectants, please see fact-

sheet 3 from the current series. 

In the literature, the most commonly reported risks 

described in combination with the use of disinfect-

ants are the risk of irritation of the skin and eye 

mucosa or the upper and lower respiratory tract, 

and allergic reactions as a result of immediate or 

delayed sensitisation. 

Recent epidemiological studies show that workers 

in the health care sector who are exposed to 

cleaning and disinfection products present an in-

creased risk of work-related respiratory disorders, 

occupational or work-related asthma [8, 9, 10, 11].  

Kogevinas and collaborators [12] observed a sig-

nificantly increased risk (RR 2.2) for health care 

workers (IC 95% 1.3-4.0, p = 0.007) in a prospec-

tive study of new cases of bronchial asthma in var-

ious professions.  However, these effects do not 

always occur in the context of surface disinfection 

activities; most studies of the risks linked to chemi-

cal disinfectants relate to instrument disinfection. 

Many additional elements indicate that using sur-

face disinfectants may present risks. For health 

care workers, high rates of respiratory disorders 

are described in relation to surface cleaning and 

disinfection operations. Arif et al. [9] indicate a rel-

ative risk of bronchial asthma of 1.74 (IC 95% 

-2.94), while Delclos et al. [13] show a relative risk 

of 2.02 (IC 95% 1.20-3.40). For symptoms of bron-

chial hyperreactivity, Arif et al. assess the relative 

risk at 1.57 (IC 95% 1.11 – 2.21) and Delclos et al. 

at 1.63 (IC 95% 1.21-2.19).  

Respiratory disorders due to irritation or immediate

-type sensitisation are mainly seen with disinfect-

ants which have a high vapour pressure, in partic-

ular those containing aldehydes. But quaternary 

ammonium compounds, which have a low vapour 

pressure, have also been linked to the onset of 

bronchial asthma in the literature. Purohit et al. 

[14], in particular, report on three cases of occupa-

tional asthma with a specific confirmed reaction to 

quaternary ammonium compounds, of which two 

were related to surface disinfection. The mecha-

nisms triggering this reaction remain to be deter-

mined. 

Disinfectants with a low vapour pressure can also 

cause respiratory disorders, in particular if they are 

used as sprays, producing aerosols. Hemery [15] 

very explicitly evokes this risk, including for quater-

nary ammonium compounds. Laborde-Castérot 

and collaborators [16] were the first to report a se-
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ries of cases. They described 10 patients 

(maintenance or health personnel) suffering from 

rhinitis or asthma following the use of spray-on 

cleaning or disinfection products containing EDTA 

(ethylene diamine tetracetic acid) as a complexing 

agent. The other compounds contained in these 

sprays were not indicated. 

Disinfectants can be a significant source of risks 

for the skin. Kiec-Swierczynska et al. [17] exami-

ned 223 health care workers for whom a skin af-

fection was suspected to be of occupational origin. 

Contact allergy was established for 66.4% of these 

cases. Delayed-type sensitisation to disinfectants 

most often involved quaternary ammonium com-

pounds (23.8%), followed by formaldehyde 

(20.6%), glutaraldehyde (10.8%) and glyoxal 

(4.9%) . 

Schliemann et al. [18] report on a case of contact 

allergy to quaternary ammonium compounds used 

in surface disinfection procedures in an operating 

theatre. Mauléon et al. [19] describe a case of pro-

nounced contact eczema following inhalation of 

aerosols of disinfectants produced by accidental 

spills. In this case, delayed-type sensitisation to 

quaternary ammonium compounds was estab-

lished.  

To determine the significance of glyoxal as a con-

tact allergen, Uter et al. [20] performed a retro-

spective analysis of occupationally-induced allergic 

contact eczema. In a significant number of those 

tested, contact sensitisation to glyoxal was estab-

lished, often at the same time as sensitisation to 

glutaraldehyde and formaldehyde. These patients 

often performed duties including both cleaning and 

disinfection operations. 

Rideout et al. [21] studied hospitals in British Co-

lumbia where the most commonly used aldehyde-

based disinfectants were replaced by substitute 

products to reduce the risks linked to their compo-

sition. The substitute products most often con-

tained orthophtalaldehyde (OPA, another alde-

hyde) or mixtures of peroxide and peracetic acid.  

Replacement products were adopted by 51% of 

hospitals. An assessment of the health risks - 

based on a full bibliographic study, manufacturer's 

data and analysis of toxicological data - showed 

that all the products were potential skin and respir-

atory irritants, and that OPA also had a sensitising 

potential; in contrast, sensitisation to peroxides or 

peracetic acid has never been described. The risks 

linked to the substitute products, according to 

these authors, remain poorly known. 

7. Preventive measures (STOP) 

The following types of exposure should be avoided 

during surface disinfection: 

 Any contact between a concentrated disin-

fectant and the skin or mucous membranes, 

even of short duration, because of the poten-

tial acute effects.  

 Contact between the skin/mucous mem-

branes and the working solution, particularly 

when the concentrated product carries one 

of the following risk phrases: R40 (Limited 

evidence of a carcinogenic effect), R41 (Risk 

of serious damage to eyes), R42 (May cause 

sensitisation by inhalation) or R43 (May 

cause sensitisation by skin contact) (on this 

topic, see Factsheet 2, specifically Table 3 

and Annex 1). 

 Exposure to vapours and aerosols by inhala-

tion. 

 Inhalation of projections. 

Preventive measures should always be implement-

ed to circumvent the risks encountered at the 

workstation. The following list of preventive 

measures is designed to help with decision making 

in this field.  

Substitution (STOP) 

Among the appropriate disinfectants for use to 

maintain hospital hygiene, the prevailing principle 

is to choose products presenting the fewest poten-

tial risks for patients and personnel. If health prob-

lems occur when using a disinfectant, the first step 
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to take would be to look for a product presenting 

fewer health risks (see Factsheet 4, Selecting safe 

disinfectants). 

Technical measures (STOP) 

 Perform disinfection using a machine 

 As far as possible, use a method which does 

not form aerosols 

 Use technical aides (two-bucket trolleys, mops, 

squeezing systems, etc.) 

 Dispense the concentrated disinfectant auto-

matically, or at least use dosing aides 

 Ventilate the premises 

 sufficient fresh air (according to the na-

tional regulations) should be supplied 

 or an assisted ventilation system should 

be installed 

Organisational aspects (STOP) 

 Employ only appropriately qualified personnel, 

who have been informed of the risks and re-

ceive regular in-service training 

 As few exterior personnel as possible should be 

present during surface disinfection 

 If large surface areas are to be disinfected, the 

work zone should only be re-entered after a dry-

ing phase 

 The cleaning utensils used for disinfection 

should be disposed of in closed containers 

 Disinfectant solutions should not be in open 

containers, except during use 

 Concentrated products should not be diluted 

using hot water 

 Any risk of contact between the disinfectant 
(concentrated or dilute) and hot surfaces should 
be eliminated 

 

 

Personal protective measures (STOP) 

 Eye protection:  

During manipulation of concentrated disin-

fectants, if there is a risk of aerosol formation 

or projections, in particular during pouring or 

dilution, protective eye-wear should be worn 

(glasses with side shields or mask-type gog-

gles). 

 Hand protection:  

When using disinfectants, if contact with the 

hands cannot be avoided, appropriate pro-

tective gloves must be worn. To improve 

comfort in case of prolonged wear, cotton  

gloves may be worn under the protective 

gloves. The cotton gloves should be washed 

regularly. Protective gloves should be cho-

sen depending on the type of contact and the 

disinfectants used. 

 Skin protection:  

Skin protection, cleaning and care should be 

performed following the skin protection plan. 

 Protective clothing: 

If workwear risks becoming soaked with the 

product during surface disinfection, water-

proof protective clothing should be worn, e.g. 

a waterproof apron. 

 Respiratory protection: 

If the applicable limit values for some of the 
ingredients in the disinfectants (e.g. alde-
hydes) are exceeded, appropriate respiratory 
protection should be used. This is a particu-
lar risk where large surface areas are disin-
fected using aldehyde-based products in 
poorly ventilated zones. 

8. Medical surveillance  

Medical surveillance of workers differs depending 

on the country and the applicable national regula-

tions. Where surveillance is organised by the occu-

pational health department, or preventive examina-

tions are performed by the occupational physician, 

the worker should be informed of the potential 

risks to their health related to the use of surface 
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disinfection products, in particular by drawing their 

attention to the following points: 

 Risks linked to wearing gloves for prolonged 

periods 

 Rules for cleaning, drying and caring for the 

skin 

 Early skin, eye or respiratory tract symptoms 

 Individual risk factors and 

 History of allergy. 

 

9.  Monitoring preventive measures 

Where national limit values for the compounds 

making up the disinfectants used exist, the em-

ployer must prove that the preventive measures 

implemented allow these limit values to be re-

spected. To do this, measurements, comparisons 

with published studies describing similar situations, 

or validated calculation and assessment methods 

can be used.  

Once it has been established that the activity can 

be performed without risk, controls can be imple-

mented to simply verify the efficacy of the preven-

tive measures and to ensure that no notable 

change to the conditions in which the task is per-

formed has occurred (in particular, extent of work, 

how the chemical products are used).  

 

 

References 

[1] Robert Koch-Institut: Anforderungen an die Hygie-

ne bei der Reinigung und Desinfektion von Flä-

chen. Empfehlung der Kommission für Kranken-

haushygiene und Infektionsprävention beim Robert 

Koch-Institut (RKI). Bundesgesundheitsbl - Ge-

sundheitsforsch – Gesundheitsschutz 2004; 47: 51. 

[2] Robert Koch-Institut: Liste der vom Robert-Koch-

Institut geprüften und anerkannten Desinfektions-

mittel- und verfahren, Stand vom 31.08.2013. Bun-

desgesundheitsbl - Gesundheitsforsch – Gesund-

heitsschutz 2013: 56(12):1706-1728. 

[3] Verbund für Angewandte Hygiene (VAH): Desin-

fektionsmittelliste des VAH. Stand März 2011. 

Wiesbaden: mhp-Verlag. 

[4] SF2H: Liste Positive Désinfectants, Société fran-

çaise d’hygiène hospitalière 2009; http://sf2h.net/

publications-SF2H/SF2H_LPD-2009.pdf 

[5] Bundesamt fuer Gesundheit (CH): Public Product 

Register, Federal Office for Public Health, Switzer-

land, https://www.rpc.admin.ch/rpc/public/

index.xhtml? 

[6] Eickmann U, Knauff-Eickmann R, Seitz M.  Desin-

fektionsmittel im Gesundheitsdienst - Stand 2010. 

Gefahrstoffe – Reinhaltung der Luft 2011;71(9): 

393-396. 

[7] Technische Regeln für Gefahrstoffe (TRGS) 401: 

Gefährdung durch Hautkontakt. Ermittlung – Beur-

teilung – Maßnahmen. Ausgabe Juni 2008, zuletzt 

berichtigt GMBl. 2011;(9): 175. 

[8] McDonald JC, Chen Y, Zekveld C, Cherry NM. In-

cidence by occupation and industry of acute work 

related respiratory diseases in the UK, 1992-2001. 

Occup Environ Med  2005;62(12): 836-842. 

[9] Arif AA, Delclos GL, Serra C. Occupational expo-

sures and asthma among nursing professionals. 

Occup Environ Med 2009;66(4): 274-278. 

[10] Arif AA, Delclos GL. Association between cleaning-

related chemicals and work-related asthma and 

asthma symptoms among healthcare profession-

als. Occup Environ Med 2012;69(1): 35-40. 

[11] Bakerly ND, Moore VC, Vellore AD, Jaakkola MS, 

Robertson AS, Burge PS.  Fifteen-year trends in 

occupational asthma: data from the Shield surveil-

lance scheme. Occup Med (Lond) 2008;58(3): 169-

174. 

[12] Kogevinas M, Zock J-P, Jarvis D, Kromhout H, Lilli-

enberg L, Plana E, et al. Exposure to substances in 

the workplace and new-onset asthma: an interna-

tional prospective population-based study (ECRHS

-II). Lancet 2007, 370 (9584): 336-341. 

[13] Delclos GL, Gimeno D, Arif AA, Burau KD, Carson 

A, Lusk C, et al. Occupational risk factors and asth-

ma among health care professionals. Am J Respir 

Crit Care Med 2007;175(7): 667-675. 

 



Factsheet 5: Surface disinfection| 12 

 

[14] Purohit A, Kopferschmitt-Kubler MC, Moreau C, 

Popin E, Blaumeiser M, Pauli  G. Quaternary am-

monium compounds and occupational asthma. Int 

Arch Occup Environ Health 2000;73(6): 423-427. 

[15] Hemery M-L. Ammoniums quaternaires et patholo-

gies professionnelles; Quaternary ammonia and 

occupational diseases. Revue Francaise D'Allergo-

logie et D'Immunologie Clinique 2008; 48: 249-51. 

[16] Laborde-Castérot H, Villa AF, Rosenberg N, 

Dupont P, Lee HM, Garnier R. Occupational rhinitis 

and asthma due to EDTA-containing detergents or 

disinfectants. Am J Ind Med 2012;55(8): 677-682. 

[17] Kieć-Swierczyńska M, Krecisz B. Occupational skin 

diseases among the nurses in the region of Lódź. 

Int J Occup Med Environ Health 2000;13(3): 179-

184. 

[18] Schliemann S, Zahlten A, Krautheim A, Elsner P. 

(2010). Occupational allergic contact dermatitis 

caused by N-(3-aminopropyl)-N-dodecylpropane-

1,3-diamine in a surface disinfectant. Contact Der-

matitis 2010;63(5): 290-291. 

[19] Mauleón C, Mauleón P, Chavarría E, de la Cueva 

P, Suárez R, Lázaro P. (2006). Airborne contact 

dermatitis from n-alkyl dimethylbenzylammonium 

chloride and n-alkyl dimethylethyl-

benzylammonium chloride in a detergent. Contact 

Dermatitis 2006;55(5): 311-312. 

[20] Uter W, Schwanitz HJ, Lessmann H, Schnuch A. 

(2001). Glyoxal is an important allergen for 

(medical care) cleaning staff. Int J Hyg Environ 

Health 2001; 204(4): 251-253. 

[21] Rideout K, Teschke K, Dimich-Ward H, Kennedy 

SM. (2005). Considering risks to healthcare work-

ers from glutaraldehyde alternatives in high-level 

disinfection. J Hosp Infect 2005;59(1): 4-11. 

[22] ,ProdHyBase, French database on medical hy-

giene products. Website: prodhybase.chu-lyon.fr. 



Factsheet 5: Surface disinfection| 13 

 

 

Use of disinfectants in the health care sector: Chemical hazards and preventive measures 

Factsheet 5: Surface disinfection 

12/2014 

 

 

Authors 

Prof. Dr.-Ing. Udo Eickmann 

Berufsgenossenschaft für Gesundheitsdienst und  

Wohlfahrtspflege (BGW), Hamburg (D) 

 

Martine Bloch 

Institut national de recherche et de sécurité (INRS) 

Paris (F) 

 

Dr. med. Michel Falcy 

Institut national de recherche et de sécurité (INRS) 

Paris (F) 

 

Dr. rer. nat. Gabriele Halsen 

Berufsgenossenschaft für Gesundheitsdienst und  

Wohlfahrtspflege (BGW), Hamburg (D) 

 

Dr. med. Brigitte Merz 

Schweizerische Unfallversicherungsanstalt (Suva),  

Lucerne (CH) 

 

Published by 

ISSA International Section on Prevention of  

Occupational Risks in Health Services 

Pappelallee 33/35/37 

D 22089 Hamburg 

Germany 

 

Publication number 

ISBN 978-92-843-6200-4 

 

Design 

Susanne Stamer 

Berufsgenossenschaft für Gesundheitsdienst und  

Wohlfahrtspflege (BGW), Hamburg (D) 


