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ABSTRACT

Background and aim: In dental clinics, the risk of airborne infection is a well-recognized concern. Active and
passive sampling can be used to assess microbial air contamination. Passive sampling has been standardized
by the Index of Microbial Air contamination (IMA). This study aimed to review the use of the IMA standard for
air quality assessment in dental clinics before, during and after dental procedures, and to conduct a meta-
analysis of the obtained values.

Methods: Scopus, PubMed, and Web of Science were analyzed for articles published until 2024, citing
“Pasquarella C., et al. The index of microbial air contamination. J Hosp Infect 2000” Only original studies, in
English or Italian, performed in dental clinics and applying the IMA standard were included in the review.
Results: After applying the inclusion criteria, nine studies were considered. The mean IMA values before, during,
and after dental procedures ranged from 2.4 to 38.3, 19 to 53.3, and 7.5 to 20, respectively. Seven studies were
included in the meta-analysis, which yielded mean IMA values of 15.4, 32.7, and 16.7, before, during and after
dental activity, respectively. Considering only the studies performed in Europe, a value of 29 IMA during the
dental activity was obtained.

Conclusions: This review provides an overview of the use of the IMA standard in dental clinics. The meta-
analysis yielded IMA values before, during, and after procedures, which may be valuable in clinical practice.
Due to the ease of use, low cost, and comparability of results, the IMA standard is recommended for the routine
monitoring of microbial air contamination (www.actabiomedica.it).
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Introduction

Dental clinics are healthcare settings in which
airborne infection risk is particularly relevant (1-8).
Patients and healthcare workers may be exposed to a
wide variety of microorganisms that colonize or infect
the oral cavity and respiratory tract or are carried in the
water used during treatment (1-2,4-5,7,9-13). Abla-
tors, turbines, and air-water syringes may nebulize the
saliva and microorganisms contained in the mouth of a
patient, resulting in contamination of the surrounding
air and surfaces (14-18). In addition, water stagnation,
biofilm production, and the inappropriate disinfection
of dental unit water systems (DUWS) promote the pro-
liferation of microorganisms, and contaminated water
can be aerosolized and spread into the environment
during dental procedures (10,19-21). This suggests a
potential risk of infection, particularly in immuno-
compromised patients; moreover, there may be an oc-
cupational risk because of the much greater exposure
of healthcare workers (10,14,22-24). The COVID-19
pandemic has led to greater concern regarding the risk
of the spread of airborne infections in dental clinics,
and the recommendations for the prevention of air-
borne infections have been strengthened (4,5,25-29).
Minimizing microbial air contamination is essential
for infection control (4,30), and microbial air monitor-
ing is a useful tool for verifying the effectiveness of pre-
ventive measures and identifying at-risk situations, as
an important component of risk management (26,31-
35). However, thus far, there has been no consensus
regarding the optimal air sampling method and how
to interpret the results to implement targeted preven-
tive measures. Active and passive sampling approaches
have been used (31-33,36). Active sampling allows
measurement of the concentration of culturable micro-
organisms in the air and is based on the use of devices
that collect a known volume of air blown onto nutri-
ent media; the results are expressed as colony-form-
ing units per cubic meter (CFU/m?) (31-33,37-38).
Several types of air samplers are available, with differ-
ent engineering features and different biological and
physical efliciencies, thus providing different results
(14,33). The lack of standardization of the sampling
parameters explains the variability of the results ob-
tained using the same air sampler. Passive sampling

measures the rate at which microorganisms settle on
surfaces; it is based on sedimentation and relies on the
use of settle plates exposed to air for a defined time;
the results are expressed as CFU/plate/time. Passive
sampling has been standardized by the Index of Mi-
crobial Air contamination (IMA) which corresponds
to the number of CFU on a Petri dish with a diam-
eter of 9 cm, containing nutrient agar, exposed to the
air according to the 1/1/1 scheme (for 1 h, 1 m above
the floor, and approximately 1 m from walls or ma-
jor obstacles), and incubated at 36 +1°C for 48 hours
(39). IMA values can also be expressed as CFU/dm?
or CFU/m?. Five classes of IMA have been defined
in different environments at risk of infection, and the
maximum acceptable values of IMA have been pro-
posed for different risks of infection or contamina-
tion (39). Infection control professionals should state
the level of infection risk and adopt the correspond-
ing maximum acceptable IMA value (39). This study
aimed to review the use of the IMA standard for air
quality assessment in dental clinics before, during, and
after dental procedures, and to conduct a meta-analysis
of the obtained values.

Materials and Methods

Searches of Scopus, PubMed, and Web of Sci-
ence were conducted for articles published until April
30, 2024, citing the article “Pasquarella C., et al., The
index of microbial air contamination. ] Hosp Infect
2000;46,241-256". The inclusion criteria were: I) orig-
inal studies, II) studies in English or Italian, IIT) stud-
ies performed in dental clinics, and IV) studies with
the IMA standard, i.e. settle plates containing nutrient
agar, placed in the dental unit, 1 m above the floor,
within 1 m from the patient, and exposed for 1 h. Ref-
erences cited in each study performed in dental clinics
were also reviewed. For each study, information on the
country, type of study (single-center or multi-center),
type of dental procedure, presence of a ventilation sys-
tem, number of samples, sampling time, and IMA val-
ues were considered. Studies reporting the mean and
standard deviation or median, minimum, and maxi-
mum IMA values were used for the meta-analysis. The
meta-analysis was conducted using R version 4.5.3
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(R Development Core Team, 2026) (40) together
with the R package “meta” (Guido Schwarzer, v. 8.2-1,
2025). In particular, the routine “metamean” was used
to obtain an overall estimate from the studies. It cal-
culates the common (not shown) and random effects
meta-analyses of single untransformed means to de-
termine the overall mean (MRAW); inverse variance
weighting was used for pooling. The 95% confidence
intervals (CIs) for individual studies were based on a
standard normal distribution (default) or a t-distri-
bution. Heterogeneity was evaluated using Cochrane
Q statistics and the 12, H? and I? indices. Statistical
significance was set at P<0.05. A Forest plot was con-
structed for each analysis.

Results

A flow diagram of the review process is shown in
Figure 1. The study by Pasquarella et al., “The index
of microbial air contamination. ] Hosp Infect 2000;
46:241-256" was cited in 240 articles from Scopus, 73
from PubMed, and 196 from Web of Science.

A total of 15 studies were performed in dental
clinics (11,12,14,24, 25,28,41-49). Of these 15 stud-
ies, 10 were excluded for the following reasons: seven
studies did not apply the IMA standard in all its pa-
rameters (12,24,25,28,41,42,49), one referred to an
experimental simulation (45), one dealt only with fun-
gal air contamination (48), and one focused on a spe-
cific microorganism, Staphylococcus arlettae (43). Five
studies met all the inclusion criteria (11,14,44,46,47).
A search of the cited references of the 15 studies per-
formed in dental clinics identified four studies that also
met the inclusion criteria (50-53). Finally, nine studies
were included in the review (11,14,44,46,47,50-53).
Table 1 shows the included studies listed in alphabeti-
cal order relative to the first author, reporting the year
of publication, country, type of study (single-center
or multi-center), type of dental procedure, number of
samples, sampling time, and IMA values for bacteria
or total viable count before (T), during (T}), and after
the procedure (T}).

The publication years ranged from 2001 to 2020.
Seven studies were conducted in Europe, with six in

Italy (11,14,46,50-51,53) and one in Portugal (44).

Two studies were conducted in Asia, with one in
Iran (52) and one in India (47). Most studies were
single-center and three (11,14,46) were multi-center,
including a maximum of ten centers (11). The number
of air samples, collected in the dental units, within
1 m of the patient, ranged from 12 (44) to 148 (11)
before the procedure (Ty), from 9 (47) to 148 (11)
during the procedure (T;), and from 6 (51) to 148
(11) after the procedure (T5). The types of dental pro-
cedures performed are listed in Table 1. Conservative
dentistry is the most frequently performed procedure.
Three studies (11,46,51) assessed microbial contami-
nation under three sampling conditions: T, T, and
T,; three (14,44,53) at T and T;; one at T and T,
(50); and two only at T; (47,52). In seven studies
(11,14,46,47,50,51,53) the total microbial count was
determined, whereas in two studies (44,52) the bac-
terial count was determined. Table 1 shows the mean
IMA values and, when available, the standard devia-
tion, median, and range for each of the nine included
studies. As in the study by Castiglia et al. (14), which
reported only the geometric mean, Table 1 shows the
mean, standard deviation, median, and range values
that were provided by the authors and used in the
meta-analysis. Figure 2 shows the mean IMA val-
ues obtained in different studies at Ty, T; and T',, ar-
ranged in ascending order relative to T;. The IMA
values ranged from 2.4 (44) to 38.3 (51) at T, from
19 (44) to 53.3 (47) at T4, and from 7.5 (50) to 20
(51) at T,.

The studies performed in Asia (47,52) reported
the highest levels of microbial air contamination dur-
ing procedures, with mean IMA values ranging from
40 to 74 in the study by Shanmugaraj and Rao (47)
from 44 to 63 in the study by Hossein et al. (52). Wide
variability was observed in the increase in mean IMA
values recorded before and during procedures, with
differences ranging from 1.3 CFU (3.4%) (51) to 22
CFU (231.6%) (53), and the differences between val-
ues during procedures and after procedures ranged
from 11.9 CFU (91.5%) (46) to 19.6 CFU (98%)
(51). Figure 3 shows the results of the meta-analysis,
which included seven studies (11,14,44,46,47,51,53),
of which there were six with data for T, (before proce-
dures), seven for T'; (during procedures), and three for
T, (after procedures).
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Figure 1. Flow diagram of the review.

The meta-analysis yielded an MRAW of 15.4
(95% CI: 6.3, 24.5) at T\, 32.7 (95% CI: 24.5, 40.9)
at Ty and 16.7 (95% CI: 12.7, 20.8) at T, (Figure 3);
for the studies performed in Europe, the meta-analysis
yielded an IMA value of 29 during dental procedures
(Figure 4).

Only three studies (44,50,51) reported information
on ventilation systems, without providing details. Cellini
et al. (50) reported the presence of an air filtration sys-
tem, Guida et al. (51) reported the presence of an air
conditioner, and Manarte-Monteiro et al. (44) reported
the presence of a regularly checked ventilation system.
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Table 1. Characteristics of the studies using the Index of Microbial Air contamination (IMA) standard.

First Author,
Year Dental
Country procedure N. Sampling
(Reference) Study type type Samples time Microbial Total Count/Bacterial Count (IMA)
Standard | Geometric Interquartile
Mean | deviation mean Median range Range
Castiglia, Multicentric 32 T, 12.5 14.0 ¢ 6.5 8.6° 0-65*
2008 32+ T, |[326- | 231 23.4 29.0 - 1-94 -
Ttaly (14)
Cellini, 2001 | Monocentric 96 T, 390 030
Ttaly (50)
96 T, 7.50 030
Guida, 2012 Monocentric | Conservative 20 T, 38.3 21.0 36.0 10-101
Ttaly (51) and surgical 19 T, |396 | 282 33.5 9-141
activity
6 T, 20.0 11.5 15.0 7-45
Hossein, 2014 | Monocentric | Prosthodontic 54 T, 5230
Iran (52) treatments,
restorative
treatments,
and
periodontal
surgery
Manarte- Monocentric | Restorative 12 Ty 2.4% 0.6* 22%
Monteiro, dentistryand [ 59 T, |190 115 160 | 123-22.6
2013 Portugal endodontic
(44) treatments
Pasquarella, | Multicentric | Conservative 30 T, 15.9 8.8 15.0 9.5-21.5 1-36
2010 surgery 30 T, |249 114 235 | 147-305 | 9-49
Italy (46)
30 T, 13 7.5 13.5 7.7-18.2 0-30
Pasquarella, | Multicentric | Conservative 148 T, 17.3 16.6 12.0 6.0-23.0 1-101
2012 dentistry 148 T, |334 29.2 27.5 12.2-43.7 | 0-200
Ttaly (11)
148 T, 18.1 15.2 14.0 8.0-22.7 0-106
Petti, 2003 Monocentric | Conservative 18 T, 9.5# 8.0 0-22
Ttaly (53) activity, 18 T, |315# 13.0 0-100
orthodontic
activity, and
pediatric
dental
interventions
Shanmugaraj, | Monocentric 9 T, 53.3 00
2020
India (47)

Legend: Ty: before clinical procedures, T1: during clinical procedures, T,: after clinical procedures 0 mean and standard deviation from the graphs
shown in the article # mean value calculated from the individual data reported in the article * data provided by the Authors * IMA values calculated
from CFU/dm’h ¢ mean value calculated from three mean values reported in the article (50,44,63 IMA) 00 mean value calculated from three mean
values reported by the authors (74,46,40 IMA).
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Figure 2. Mean IMA values in the studies before (T), during (T}), and after (T},) dental procedures.

Discussion

Dental clinics are environments at high risk of
airborne infection for patients and healthcare workers.
Many dental procedures produce aerosols (droplets,
droplet nuclei, and splatters) that harbor various path-
ogenic microorganisms and may pose a risk for the
spread of infections between patients and dentists
(4,6,12-13,24). The oral cavity of a patient is the main
source of microorganisms; however, microorganisms
can also be generated from dental unit waterlines,
which can sometimes be highly contaminated
(10,11,14). Airborne microorganisms can settle on
surfaces and be resuspended or transferred to patients
through the hands of healthcare workers (54). The
presence of airborne microorganisms cannot be elimi-
nated, but preventive interventions can be imple-
mented to reduce the risk of disease transmission, and
for this purpose several methods have been proposed
(4,30). However, it is important to verify the effective-
ness of these interventions and identify at-risk situa-
tions. Microbiological air monitoring is a useful tool

for achieving these aims (31-35). To provide accurate
and comparable results relevant to risk management, it
is important to standardize the air sampling methods.
To date, no generally accepted methods or threshold
values are available for dental clinics. The passive air
sampling method has been standardized using the In-
dex of Microbial Air contamination (IMA), which
standardizes the main variables that can influence the
results (exposure time, diameter of settle plates, and
height of plate from the ground), and is the most com-
monly agreed measure (5,39). In this review, only stud-
ies in which the IMA standard was fully applied were
considered, particularly regarding the size of the settle
plate (9 cm diameter), exposure time (1 h), distance
from the floor (1 m), and nutrient agar incubated at
37°C for 48 h. Plate count agar, tryptone soy agar, or
blood agar plates were considered as nutrient agars
with comparable results, if expressed as microbial total
count and as bacterial count; in these incubation con-
ditions, mainly bacteria grow, whereas other microor-
ganisms such as fungi require selective media and
appropriate incubation times and temperatures. Only
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Before dental activity (T,)

Study N. Total MRAW  95%Cl  Weigth
Petti et al., 2003 18 HilH 9.5 [6.5;12.5] 17.1%
Castiglia et al., 2008 32 —l— 12.5 [7.6;17.3]) 16.6%
Pasquarella et al., 2010 30 R 3 16.0 [12.8;19.1] 17.0%
Pasquarella et al., 2012 148 il 173 [14.6;20.0] 17.1%
Guida et al., 2013 20 —— 383 [29.1;47.5] 14.8%
Manarte-Monteiro et., 2013 12 [ 4 24 [2.0;2.7] 17.4%
Random effects model 260 ‘ 15.4 [6.3;24.5] 100%
Heteogeneity:/’: 98% 0 20 40 60
t?=123.9,p<0.01
During dental activity (T;)
Study N. Total MRAW 95%Cl  Weigth
Petti et al., 2003 18 — 315 [18.2;44.9] 11.6%
Castiglia et al., 2008 32 R 32.6 [24.6 ;40.6] 14.4%
Pasquarella et al., 2010 30 il 249 [20.8;29.0] 16.1%
Pasquarella et al., 2012 148 il 334 [28.7;38.1] 15.9%
Guida et al., 2013 20 —— 39.6 [27.2;52.0] 12.1%
Manarte-Monteiro et., 2013 122 il 19.0 [17.0;21.0] 16.6%
Shanmugaray et al., 2020 9 —— 533 [43.0;63.6] 13.3%
Random effects model 379 ‘ 32.7 [24.5;40.9] 100%
o2 0 20 40 60
Heteogeneity: |1“ = 93%
r°=104.3,p<0.01
After dental activity (T,)
Study N. Total MRAW  95%Cl  Weigth
Pasquarella et al., 2010 30 —— 13.0 [10.3;15.7] 36.5%
Pasquarella et al., 2012 148 —— 18.1  [15.7;20.6] 37.5%
Guida et al., 2013 20 — 200 [15.0;20.0] 26.0%
Random effects model 379 ’—’—‘ 167 [12.7;20.8] 100%
0 20 40 60

Heteogeneity: 1°=80%
2 =9.9,p<0.01

Figure 3. Meta-analysis of the mean IMA values in the studies before (T), during (T}), and after (T,) dental

procedures.

the studies in which the IMA standard was measured
within 1 m of the patients were considered, assuming
this area to have the highest risk of infection. Stringent
inclusion criteria led to the exclusion of some studies
in which the IMA standard was cited but not fully ap-
plied. For example, Zemouri et al. (49) measured mi-
crobial load by exposing plates to the air for 30 min at
a height of 80 cm from the floor; in the study by
Decraene et al. (42), settle plates were exposed at a

distance of 244 cm from the chair of the dental unit; in
the study by Suprono et al. (28), settle plates were
placed around the clinic area at varying distances and
heights, without providing specific values. The studies
included in this review have provided a picture of mi-
crobial air contamination measured before, during, and
after dental procedures using a standardized passive
sampling method. As expected, an increase in micro-
bial air contamination during dental procedures was
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Study N. Total MRAW  95%Cl  Weigth
Petti et al., 2003 18 —— 315 [18.2;44.9] 10.8%
Castiglia et al., 2008 32 —— 32.6 [24.6;406]) 16.1%
Pasquarella et al., 2010 30 il 249 [20.8;29.0] 20.2%
Pasquarella et al., 2012 148 —il— 334 [28.7;38.1] 19.6%
Guida et al., 2013 20 — 39.6 [27.2;52.0] 11.7%
Manarte-Monteiro et., 2013 122 L g 19.0 [17.0;21.0] 21.6%

Random effects model 379

Heteogeneity: 1°=90%
t2=44.0,p<0.01

29.0 [22.8;35.8] 100%

40 60

Figure 4. Meta-analysis of the mean IMA values during (T) dental procedures in European studies.

observed, with variability in the IMA values. The per-
centage increase in the mean IMA values before and
during procedures varied in different studies. The low-
est change (3.39%) was observed in the study by Guida
et al. (51), in which a high level of microbial contami-
nation was recorded before clinical procedures; the au-
thors affirmed that this could be due to the status of
the air conditioning systems, which were often turned
off at the end of the daily procedures. Despite all ex-
pectations, Kedjarune et al. (55) reported higher mi-
crobial air contamination levels before clinical
procedures than during clinical procedures, suggesting
that this might indicate an overnight build-up of bac-
terial aerosols when ventilation systems were not oper-
ating. Microbial air contamination during dental
procedures is mainly influenced by the presence of a
ventilation system, the type of procedure, and the
number of people present. Unfortunately, only a few
studies have reported information on these variables;
therefore, it was not possible to determine possible
correlations. However, the lowest IMA values before
and during procedures were reported by Manarte-
Monteiro et al. (44), in a study conducted in dental
clinics supplied with a ventilation system that was
regularly checked. In the same study, IMA values were
recorded during restorative dentistry and endodontic
treatments; the latter provided a higher level of micro-
bial air contamination than conservative treatments,
and it was highlighted that the plate distance from the
patient influenced the IMA values, with the highest
contamination level at a distance of 0.5 m compared
with a distance of 2 m. Hossein et al. (52) also reported
a higher bacterial load in periodontal procedures
than in prosthodontic and restoration procedures.

Microbial air contamination decreased after proce-
dures, but there were only data from three studies; the
mean IMA value was 16.7, which is similar to the
IMA value obtained before clinical procedures (15.4).
The spread of airborne infections has long been one of
the main concerns in the dental community because of
the possible consequences for patients and healthcare
workers. This review has examined the use of the IMA
standard in dental clinics, and the meta-analysis
yielded IMA values, before, during and after dental
procedures, which may serve as threshold values in
clinical practice. The most appropriate IMA value to
be considered during dental activity should be the one
derived from the European studies (29 IMA), exclud-
ing the study by Shanmugaray and Rao (47), with a
mean IMA value of 53.3, which is significantly higher
than the highest mean IMA value of 39.6 obtained in
the European studies. The IMA value of 29 is very
close to the threshold value of 27.5 IMA, proposed by
Pasquarella et al. (11) based on the results from a
multi-center Italian study, and slightly higher than 25
IMA, cited by Kumbargere Nagraj et al. (5) as a good
performance indicator at a high-risk venue such as a
dental clinic. A limitation of this review is the small
number of studies available for inclusion; additional
data are needed to confirm the proposed IMA thresh-
old values. It should be considered that current envi-
ronmental conditions in dental clinics could be
different from those in the years when the studies in-
cluded in this review were conducted. For example, as
for operating rooms, the IMA value of 25, initially
proposed (39), is currently considered to be excessively
high for modern operating rooms, where values less

than 15 (56-58) can now be achieved. In the studies by



ACTA BIOMEDICA 2026; VOL. 97, N. 2: 18908 DOI: 10.23750/ABM.2026.18908 9

Petti et al. (53) and Manarte-Monteiro et al. (44)
qualitative analyses were performed. In the study by
Petti et al. (53), staphylococci and streptococci were
evaluated; Manarte-Monteiro et al. (44) assessed the
same organisms and micrococci in their study. Strepto-
cocci indicate not only the presence of humans but
may also be considered a good parameter to indicate
the presence of aerosols originating from the oral cav-
ity of patients, while staphylococci represent a less spe-
cific indicator, being present on the skin and mucosa
and therefore more related to general human presence
than to a dental procedure (53). In five studies, active
and passive sampling were used to evaluate microbial
air contamination (11,14,46,51,53). Petti et al. (2003)
reported a significant correlation between active and
passive sampling methods for high contamination lev-
els, but no correlation for low contamination levels
(53). Pasquarella et al. (11) reported a significant cor-
relation between active and passive sampling, which
was explored in depth in a subsequent study, showing
different patterns of correlation, with the strongest
correlation between CFU/m?® and IMA values when
the highest microbial air contamination values were
recorded (59). Several factors can affect this relation-
ship, such as particle size or ventilation parameters.
For example, in environments with high microbial
concentrations, as indicated by CFU/m? values, sedi-
mentation rates may be low due to the small size of
particles carrying microorganisms. Considering the
high fluctuations in microbial contamination in dental
clinics owing to frequent aerosol production, the cu-
mulative contamination measured using settle plates
exposed for 1 h may not correlate with concentrations
measured using punctiform active sampling; indeed, a
better correlation was found when active sampling was
performed at regular intervals during the 1 h exposure
time of the settle plate, instead of a single punctiform
active sampling measurement (60). Several studies
have reported correlations between active and passive
sampling (33,56,60-66). However, it is questionable to
assume that there is a predefined correspondence be-
tween active and passive sampling, as some authors
have done, expressing the results derived from the
IMA standard in CFU/m?® by applying Omeliansky’s
formula (67-69). Active and passive sampling can be
used for a general evaluation of microbial air quality,

but they have specific aims, measuring different as-
pects of microbial air contamination. Active sampling
measures the concentrations of microorganisms, and
passive sampling measures the fall-out of biological
particles, as a mirror of the airborne risk for critical
surfaces. Passive sampling provides a measure of the
contribution of airborne biocontamination to the bio-
contamination of surfaces, which is particularly rele-
vant in dental clinics considering the important role of
surfaces in the transmission of microorganisms. Some
authors report that the use of settle plates is more ap-
propriate than active sampling in dental clinics, as they
provide a measure of contamination build-up during
clinical procedures (12,42). The use of settle plates,
whose sampling efficiency is not influenced by engi-
neering factors, standardized with the IMA, yields
comparable results wherever and whenever they are
obtained, providing the basis for the definition of
threshold limits for effective risk prevention. Some
studies included in this review, in addition to evaluat-
ing microbial air contamination using active and pas-
sive sampling, conducted microbial monitoring of
surfaces, using nitrocellulose membranes or RODAC
plates, and microbial monitoring of DUWS
(11,14,46,70). This global approach provides a com-
prehensive evaluation of environmental quality in den-
tal clinics. Microbial air sampling is an essential
component of infection prevention, and its results are
fundamental for triggering specific countermeasures.
Microbial air sampling based on cultural techniques
requires long times, and there is a need for rapid meth-
ods of microbiological analysis (71). Molecular biology-
based analysis methods are being implemented and
open up future scenarios with results that will have to
be evaluated through approaches that might be very
different from those used to date. In any case, stand-
ardization of the sampling method remains crucial for
data comparability and accuracy of results.

Conclusions

This review provides an overview of the appli-
cation of the IMA standard in dental clinics. As the
IMA values are not dependent on engineering features
and are derived from a standardized sampling method,
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it was possible to perform the meta-analysis yielding
proposed threshold values. Expanding the data col-
lection, to also include variables that affect microbial
air contamination, could significantly contribute to
the estimation of more appropriate threshold values.
In a context in which there are no generally accepted
protocols for the evaluation of airborne microbial
contamination, the IMA standard, which provides an
estimation of the airborne risk of contamination for
critical surfaces and cumulative measurements of mi-
crobial contamination, as well as low cost and ease of
use, represents a valid tool to identify risks and to eval-
uate the effectiveness of prevention interventions; thus
it can be proposed for routine microbial air monitoring.
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