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Abstract
Introduction: It is mandatory to perform meticulous hygienic disinfection of dentists’ hands. Dental personnel unintentionally transfer 
microorganisms from the patient’s mouth to adjacent surfaces, and vice versa. 

Aim: The aim of the present study was to determine the presence of resident and transient skin microbiota on the hands of dentists after 
performing hygienic hand disinfection.

Materials and methods: A prospective epidemiological and microbiological study was conducted among 60 dentists in Plovdiv from 
May to June 2025. A short survey was also administered to assess basic knowledge of hygienic hand disinfection. After hand disinfec-
tion with alcohol-containing antiseptic, samples were collected with a dry sterile swab before donning gloves and manipulating the 
specimen. 

Results: Coagulase-negative staphylococci in microbial counts below 105 colony-forming units (CFU) were detected in 26% (n=16) and 
above 105 CFU in 20% (n=12). Gram-negative enteric bacteria were cultured in microbial counts below 105 CFU in 13.3% (n=8) and at 
105 CFU in 1.7% (n=1). Molds were also grown in 3.3% (n=2). 

Conclusion: The presence of coagulase-negative staphylococci and Gram-negative bacteria in high microbial counts raises concerns 
about the disinfection quality. Regular and proper disinfection significantly reduces the risk of contamination and protects both the 
patient and the dental staff.
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Introduction

The hands of dental personnel are the first factor for 
the transmission of pathogens and, accordingly, for the 
cross-transmission of infections associated with dental 

care. This requires their meticulous hygienic and/or surgi-
cal disinfection according to the procedure performed and 
is a basic and mandatory component of infection control in 
dental practice.

The specificity of dental manipulations is such that ex-
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tremely close contact with the mucous membrane of the 
patient’s oral cavity, oral secretions, aerosols formed during 
treatment, etc., is inevitable. Blood mixed with oral secre-
tions such as saliva and gingival fluid is present in almost 
every manipulation. Through their hands, dental personnel, 
in the absence of standard precautions and rules for inter-
rupting the cross-transmission of infections, unintention-
ally transfer microorganisms from the patient’s mouth to 
surrounding surfaces and vice versa. Only strict adherence 
to hand disinfection protocols for each procedure and for 
each patient would be important in preventing cross-con-
tamination from dental staff to patients, from patients to 
dental staff, and between patients themselves. It is import-
ant to note that dental staff also includes dental assistants, 
dental technicians, administration, hygienists, etc.[1-5] 

To reduce the risk of infection transmission, strict hand 
hygiene, including washing, drying, and disinfection with 
alcohol-based skin antiseptics, must be carried out before 
and after patient contact as well as before putting on and 
taking off gloves for each patient.[6] 

Interestingly, a study reported that the risk of health-
care-associated infections in developing countries varies 
from 2 to 20 times greater than in developed countries. This 
alerts the need to improve infection surveillance and con-
trol practices in our country/region/city by taking effective 
measures.[7] 

Through contaminated hands, respectively, gloves, mi-
croorganisms can be transferred to dental equipment, to 
other surfaces in the dental external environment, instru-
ments, and contaminate the eyes, nose, or mouth of the 
patient or dentist/staff. By properly disinfecting hands, we 
also interrupt the indirect transmission of microorganisms 
to the various epidemiological factors for the transmission 
of healthcare-associated infections.[8,9] In Bulgaria, the 
standard for combating nosocomial infections also pays 
due attention to infections related to dental care, but only 
data from practice through regular inspections, observa-
tions, epidemiological and microbiological studies can give 
us up-to-date feedback on the application of the standard 
in daily practice.[8] 

The global guidelines[1,2] and the standard for combat-
ing nosocomial infections, which is also being implement-
ed in Bulgaria, do recommend hygienic hand disinfection 
in dental practice:

•	 hands should be washed with soap and water, espe-
cially when visibly soiled. Washing removes organic 
matter, but in no case replaces disinfection.

•	 after washing, hands should be dried with disposable 
paper towels and wiped with an alcohol-based anti-
septic. It is important to follow the 6 steps for hygien-
ic disinfection in order to cover all surfaces as much 
as possible, especially between the fingers, the tips of 
the fingers, and the back of the thumb, which are of-
ten missed, and the exposure time it takes is about 30 
seconds. This should be done before and after each 
dental intervention.[1,2,8] 

Aim

The aim of the present study was to determine the presence 
of resident and transient skin microbiota on the hands of 
dentists after performing hygienic hand disinfection.

Materials and methods 

We conducted a prospective epidemiological and micro-
biological study among 60 dentists from the city of  Plo-
vdiv, Bulgaria during the period spanning May to June of 
2025. The purpose of the study was explained in detail to 
the participants, and they agreed to be involved by signing 
an informed consent form. A short interview-type survey 
was also conducted regarding compliance with basic prac-
tices for hygienic hand disinfection. Dentists were asked to 
perform hygienic hand disinfection as they usually do with 
alcohol containing any antiseptic used in their practice. All 
skin antiseptics used by them are combined alcohol-based 
preparations that are registered for use as disinfectants for 
medical purposes in Bulgaria and meet standards for hand 
disinfection such as EN 1500. In dental practice, products 
with a 70% ethanol concentration are commonly used, but 
all alcohol-based preparations containing 60 to 95% eth-
anol or isopropanol for hygienic hand disinfection are ef-
fective. When explaining the procedure, the importance of 
the six steps for hygienic hand disinfection and the rubbing 
time of 20 to 30 seconds, for which it should be performed, 
were emphasized. The skin antiseptics used by dentists are 
mainly Zhivasept E80 and Skinsept Color. The samples 
were collected from their hands before they put on gloves 
and performed a therapeutic or prophylactic manipulation.

Microbiological analysis

Microbiological evaluation included screening for faculta-
tive anaerobic and aerobic microorganisms, serving as an 
indicator to assess the performed decontamination practic-
es. Samples for microbiological analysis were collected with 
dry sterile cotton swabs, vigorously rubbed and placed in a 
gel transport medium (Amies, Biolife Italiana S.r.l., Milan, 
Italy). Samples were inoculated no later than 24 hours after 
collection. Inoculation was performed on 5% sheep blood 
agar (Diachim, Sofia, Bulgaria), eosin-methylene blue agar 
(Diachim, Sofia, Bulgaria), and Candida Chrom agar (Di-
achim, Sofia, Bulgaria). The plates were incubated at 36–
37°C for a maximum period of 48 hours. The chromogenic 
medium for fungi was incubated for a maximum of 5 days. 
For broad bacterial identification, we used routine manual 
biochemical tests (catalase, coagulase, oxidase, esculin hy-
drolysis, arabinose). 

Statistical analysis 

Descriptive statistical methods and non-parametric statis-
tical tests were used to process and analyze the empirical 
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data. Qualitative indicators were presented as absolute fre-
quencies and relative shares (percentages), allowing clearer 
visualization of the structure of the studied sample and fa-
cilitating comparative analysis.

To evaluate the associations between categorical vari-
ables, Pearson’s chi-square test (χ2) was employed for mul-
tivariate contingency tables, while Fisher’s exact test was 
applied to (2×2) (four-fold) tables. The level of statistical 
significance was set at p<0.05, which means that the prob-
ability that the results are due to chance is below 5% and 
allows the rejection of the null hypothesis with a sufficient 
degree of certainty.

Results

In 53.3% (n=32), no growth was observed on blood agar 
plates. However, we detected Gram-positive bacteria – co-
agulase-negative Staphylococcus spp. (CoNS) at 105 colo-
ny-forming units (CFU) or more in 20% (n=12), and CoNS 
below 105 CFU in 26.7 (n=16) (Fig. 1). 

We observed no bacterial growth on eosin-methylene 
blue agar in 85% (n=51) of the samples. Bacterial growth 
was present in the rest 15% (n=9). Both lactose-positive 

and lactose-negative bacteria in association were demon-
strated in all nine samples, below 105 CFU in 13.3% (n=8) 
and in one sample at 105 CFU, representing 1.7% (Fig. 2).

Fungal growth was present in just 3.3% (n=2) of sam-
ples, represented only by molds but not yeasts. Based on 
these results, Gram-positive bacteria predominate over 
Gram-negative bacteria. 

During the short interview, we found the following. The 
gender distribution is as follows: 31.7% (n=19) are men, 
and 68.3% (n=41) are women. According to the work ex-
perience, the dentists are divided into the following groups: 
those with experience up to 5 years are 10.0% (n=6), those 
with experience between 5 and 15 years are 48.3% (n=29), 
and those with experience more than 15 years are 41.7% 
(n=25). Regarding hand washing before disinfection, we 
get an unsatisfactory distribution: 36.7% (n=22) wash their 
hands before disinfection, but 63.3% (n=38) do not, which 
contradicts the recommendations, especially if the hands 
are visibly dirty. After washing, hands should be dried with 
disposable tissues and discarded, thus interrupting the risk 
of cross-infection. However, our results show that a small 
proportion of dentists dry their hands, which leads to dilu-
tion of the disinfectant and a decrease in its effectiveness: 
8.3% (n=5) dry their hands, and 91.7% (n=55) do not dry 

Figure 1. Distribution of samples according to the growth of Gram-positive microorganisms on blood agar. CoNS – coagulase-negative 
Staphylococcus spp.

Figure 2. Distribution of samples according to the growth of Gram-negative microorganisms on Eosin-methylene blue agar.
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them. 58.3% (n=35) perform hygienic hand disinfection 
before and after each patient and for the optimal 20-30 sec-
onds, and 1.7% (n=1) for one minute. However, it is wor-
rying that 40.0% (n=24) practice hand antisepsis for only 
5 seconds, which is extremely insufficient, and in reality, 
they do not comply with the minimum recommended du-
ration (20–30 seconds). This is a prerequisite for insuffi-
cient disinfection effectiveness. When asked whether they 
change gloves during decontamination, only 11.7% (n=7) 
gave a positive answer, and this was the only correct an-
swer. 88.3% (n=53) used the same ones, thereby contami-
nating surrounding surfaces and equipment. 31.7% (n=19) 
worked in a team with a nurse, who was an undoubted help 
in carrying out the decontamination, but 68.3% (n=41) 
carried out the decontamination independently, which in 
turn required them to change the gloves used during the 
treatment. 73.3% (n=44) worked in individual practice, 
and 26.7 (n=16) in a group.

A statistically significantly higher proportion of men 
in the study had a positive result in a blood agar test and 
growth above 105 CoNS compared to women (36.8% in 
men compared to 12.2% in women), and an associative 
relationship was established for this indicator (χ2=6.662, 
p=0.036).

For the other media (eosin-methylene blue and Chrome 
agar), no statistically significant dependence on the sex of 
the dentists studied was established (p>0.05).

Candida Chrome agar shows almost complete lack of 
growth (only 2 cases with molds), which makes the statisti-
cal analysis less indicative.

Discussion

The results obtained by our team are far from optimal, and 
unfortunately, are by no means an isolated case. Studies 
show that even with good awareness among healthcare 
personnel, actual compliance with hand hygiene protocols 
is inadequate and needs constant updating. Handwashing 
practices among dental practitioners and their attitudes 
and knowledge towards compliance with hand hygiene 
guidelines were analyzed. A campaign with posters and ed-
ucational materials was conducted to adopt, reinforce, and 
support hand hygiene behavior and resulted in an overall 
improvement in compliance with hand hygiene guidelines 
(51-83%, p<0.001).[10] Our study found that gloves are al-
ways worn after disinfection, which greatly reduces the 
risk of transmission of infections; however, this protection 
is not absolute. Gloves do not replace the mandatory rec-
ommendations for prior hand disinfection.[1,2,8] A survey 
of dental hygiene students was conducted by other authors 
to assess their attitudes towards infection control protocols 
and handwashing practices. It found high awareness of the 
need for handwashing, but low awareness of other infec-
tion control methods and their application in practice.[11] 
The results we obtained are similar to those described in 
the literature.

Among the most common nosocomial pathogens is 
methicillin-resistant Staphylococcus aureus (MRSA), and its 
transmission occurs through both direct and indirect con-
tact. The likelihood of infection increases with the length 
of stay of patients in healthcare facilities. In dental practice, 
the contact time between patients and dentists is relatively 
short (usually within hours), and transmission of MRSA is 
expected to be low. The risk of transmission increases with 
contamination of hands, surfaces/equipment with MRSA, 
and given its high resistance in the external environment. 
Interestingly, a study from Mexico showed that the in-
cidence of MRSA and S. aureus among dental patients in 
Mexico City was higher than in Europe. Once infected, den-
tists would become a risk to their patients and non-profes-
sional contacts.[12] Another study from India showed that 
the incidence of MRSA carriage increases with years of clin-
ical practice.[13] A literature review found that eight studies 
reported a significant sex difference in handwashing com-
pliance (women > men). We also found significantly bet-
ter knowledge and compliance with disinfection practices 
among women.[14] All these data point to the serious con-
tamination of the dental office with a wide variety of micro-
organisms and the possibility of their transmission between 
patients and dental personnel. Proper hand disinfection, 
as the first factor for the transmission of microorganisms 
in health care facilities, is a key element in interrupting the 
transmission of nosocomial infections and in achieving a 
safe working environment for patients and personnel.[9,15-17] 

Recovering Gram-negative bacteria from dentists’ hands 
after disinfection is worrying and indicates that current hy-
giene measures may be insufficient to eliminate potentially 
pathogenic or resistant organisms. Their persistence suggests 
shortcomings in technique, disinfectant efficacy, or environ-
mental contamination, and highlights a risk of cross-infec-
tion that warrants review of hand-hygiene protocols.

Aspergillus spp. spores are ubiquitous in nature. They 
are common in air, dust, and damp areas like sinks, drains, 
and even ventilation, which means re-contamination may 
occur quickly after disinfection. Aspergillus spp. pose a sig-
nificant risk to immunocompromised individuals, poten-
tially causing invasive disease. These molds can also induce 
respiratory reactions in sensitive individuals. 

There are a number of microbiological studies that re-
port the presence of both enteric (Enterobacteriaceae) 
and opportunistic fungi (e.g. Candida spp.) on the hands, 
gloves, and work clothes of dentists and dental students.

Common factors leading to a higher incidence of con-
tamination include improper hand washing/disinfection 
technique, wearing rings or other jewelry under gloves, and 
incomplete adherence to glove change protocols between 
patients.[18,19] 

Conclusion

Although coagulase-negative staphylococci, which belong 
to the resident skin microbiota, are the main isolates in 
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the majority of samples, their presence in a high microbial 
count is undesirable. This is especially important for pa-
tients with immunosuppression. The high microbial count 
is also an indicator of insufficiently effective hygienic hand 
disinfection. Gram-negative enteric bacteria were also iso-
lated, which is absolutely unacceptable. It indicates a se-
rious misunderstanding or non-adherence to the specific 
steps and exposure time for performing hygienic hand dis-
infection by some of the samples from the hands of dentists 
that we studied.

The obtained suboptimal results point us to the need to 
increase the knowledge and commitment of dental person-
nel in the decontamination of hands before manipulations 
– a basic component in the complex of the “standard pre-
cautions”. 

Some dentists do not strictly follow the established rules 
for hygiene and hand disinfection. Suboptimal disinfection 
practices create prerequisites for the persistence of micro-
organisms on the skin. Teamwork with a dental nurse is of 
crucial importance for the prevention of microbial contam-
ination of the hands of dentists.

Good dental practice requires training and control of 
knowledge regarding decontamination, disinfection, the 
correct use of personal protective equipment, etc., key ele-
ments in the prevention of infections associated with den-
tal care.[20,21] Postgraduate training in the prevention and 
control of dental care-related infections should be made 
mandatory, as at present it is more of a recommendation, 
and the emphasis of the training is mainly on students. 
Only through regular inspections by the authorities can the 
actual quality of the disinfection carried out be taken into 
account. In case of violations, sanctions should be imposed 
by the relevant regulators.
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