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Criticism of the organoleptic examination for the diagnosis of oral 
halitosis 

Aydin M, DDS PhD 
Abstract 

Due to the fact that only a human can judge the objectionability of an odor, organoleptic 
examination (sniffing and scoring oral odor) was used as a reference standard of oral halitosis 
measurement. However, there are several problems that make the diagnostic value of 
organoleptic examination questionable.  
odor detection spectrum, threshold and even climatic conditions. It is not the gold standard, 
and not even considered standard. 

There is no universally accepted, precise definition, standardization or calibration in 
organoleptic examination, including scoring, scaling or safety protocols. Standardization, 
calibration, reproducibility, reliability, objectivity, specificity, accuracy and sensitivity of 
organoleptic measurements are doubtful. It is extremely subjective, emotional, instinctive, 
intuitive, speculative, hedonic and highly flexible. In addition, it is found to be repulsive, 
primitive and moreover even shame is experienced by patients and examiners. Non-standard 
protocols on pre-measurement, scoring,  
 
scaling, and training processes may cause misinterpretation or misdiagnosis since it depends 
on the examiner’s emotional mood, gender, ethnicity, odor detection spectrum, threshold and 
even climatic conditions. It is not the gold standard, and not even considered standard. 

It is difficult to recognize, identify or focus on a particular gas among thousands in the 
breath. Organoleptic examination may not be necessary due to it not being a good diagnostic 
tool for halitosis. There may be an infection risk for sniffers or patients. Moreover, female 
examiners may have disadvantages in olfactory accuracy during organoleptic examination 
since menstruation, pregnancy and menopause may alter their odor sensation. In addition, age 
limits the reliability of examiners  

 
due to age-related smell loss. According to the psychophysics laws, the human nose can 

recognize odors logarithmically.  
 
There is no reason to think that scoring the oral malodor by sniffing the mouth of the 

patients obtains sufficient evidence for the diagnosis of halitosis. Portable multi-gas detectors 
and electronic noses, can be suggested as an alternative instead of sniffing patients.  

This is the first paper in the literature to criticize organoleptic examination, revalue its 
health risks and inconsistencies in assessment protocols. 
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1. Introduction 
Organoleptic examination (sniffing patients’ mouth and scoring) has been widely used to 

diagnose halitosis [1]. 

The idea that only a human can decide the objectionability of an odor [2] spurred the use 
of the human nose as a free and natural halitometer in clinical practice. Thus, organoleptic 
measurement has been argued to be mandatory as the gold standard, even if instrumental 
examination is performed [3]. According to others, the gold standard is gas chromatography 
[4, 5]. 

It is difficult to recognize, identify or focus on a particular gas among thousands in the breath. 
Organoleptic examination may not be necessary due to it is not a good 

 

To quantify oral gases it is required that oral halitosis patients be diagnosed. Figure 1 
shows halitosis examination methods that have been accepted worldwide. One of these 
methods is the chemical and enzymatic test, which determines the presence of bacterial 
species, their metabolic products or microbial enzymes in the mouth, but they do not directly 
detect halitosis [6]. 

 
Figure 1.Examination methods used to diagnose halitosis. 
Subjective examination methods require human assessment. 
Objective methods consist of gas detectors (halitometers). 
Chemical, microbiological tests check only the bacteria or 
bacterial products in the mouth [6]. 

 

Three subjective methods (self-assessment, feedback or organoleptic examination) were 
applied by the human nose, aiming to detect halitosis directly, but they are highly subjective, 
flexible and cannot be confirmed [1, 5, 7]. Halitometry is an objective method. It detects 
numerous gases [6]. These methods have  

There is not zero halitosis. [84] Every individual (including examiners) has 
physiologic halitosis that fluctuates every 2 minutes [64] or 15 minutes [19] within a day. 
Examiner may have (pathologic or physiologic) halitosis during the examination time. 
Healthy people become adapted to their own oral malodor, thus they do not perceive any 



halitosis within day. [1] If examiners become adapted to their own oral malodor, they sniff 
either patient’s halitosis or plus their own halitosis. If patient’s malodor does not exceed their 
own oral malodor they will report false negative or low scores.  
Even though it was recommended to 

 

 

been extensively compared elsewhere [6]. 

As an advantage, subjective methods including organoleptic examination do not require 
any additional device. This is the biggest advantage of these methods. The human nose is the 
cheapest and most practical halitometer. Thus, organoleptic examination has gained 
worldwide acceptance. The examiner can easily and quickly decide whether an odor is 
objectionable or not. However, the human olfactory system has a limited ability to distinguish 
many odors [8, 9]. 

Even though some problems with organoleptic examination are well known, it is 
interesting that this examination method still continues to be widely performed . This is the 
first paper in the literature to criticize organoleptic examination, revalue its health risks, 
inadequacies and inconsistencies in assessment protocols. In this paper, some limited 
advantages, unreliability and irreproducibility of organoleptic examination are discussed. 
Clinical aspects of examiners and patients; lack of standards for calibration, scaling, scoring 
and training processes have been brought into question. 

 

2. Odor measurement in the past and now 
Seven cholera pandemics occurred between the mid-1850s and the 1900s. Doctors of that era 
smelled patients’ feces or their beds that had a fishy odor to diagnose cholera. Examples of 
diagnosis by smell include, among many others, the use of trained dogs for the detection of 
lung cancer in breath samples or trained rats for Mycobacterium tuberculosis detection of 
specific odors in sputum [10]. Since no contemporary diagnostic tools were available in 
ancient times, physicians solely relied on their senses. Today, however, deliberately sniffing 
the patient’s organs for diagnosis can be considered a primitive technique compared to 
modern methods. In modern medicine, chemical and enzymatic tests, electronic noses, multi-
gas detectors or gas chromatographs are currently being used for halitosis measurement 
instead of sniffing (figure 1). Even e-noses with ceramic sensors achieve detection limits 
down to sub-ppb levels [10, 11], despite the fact that these super-sensitive smellers are not 
necessary for halitosis clinics. 

It is very well known that, anatomically, the architecture of the human nasal anatomy is 
not suitable as it lacks the required sensitivity for smelling [8, 9]. Animals, such as cats, foxes, 
dogs and leopards, can smell very well as they have long nasal passages [8]. However, 
humans do not share such a trait. In addition, the human neuro-sensorial system has neither 
the ability to focus on a particular gas among thousands nor the ability to identify odors like 
dogs or rats. Most odors owe their characteristic smell to tens or possibly hundreds of volatile 
component molecules [12]. 

 

 

 



 

 

Odor training increases the individual’s ability to focus, decide, name, learn or compare odors 
but does not alter the biochemical events that occur in human olfactory sensory cells or 
neurons. Humans are limited by the exponential nature of smell reception [13]. 

 

3. Psychophysics laws 
Our sensation increases as the logarithm of stimuli for all senses: vision, hearing, taste, touch 
and smell fit the Weber–Fechner logarithmic function (WFLF) [14, 15] (figure 2(A)). 
 

 
Figure.2A  The relationship between odor perception and odor intensity as measured by a 
halitometer (blue) or human nose (red). Sense of an odor depends on the logarithm of how 
many times the threshold concentration of odorous gas is given (Weber–Fechner law) 
whereas halitometers linearly measure gas concentration just as required by clinicians. 
Reproduced with permission from [Aydin M, Oral and breath  
 
 
odor]. Özyurt Matbası, Ankara, 2022. (B) Stevens’s power law (SPL) (general formula P = k 
× Sa ) is arbitrarily depicted for a = 0, 1, 2, 3, 4; k assumed 1. Figure (B) is depicted by Prof. 
Dr ˙Ismail Günay. Note that the Stevens’s power function is independent of the odor threshold 
value where P, perception; S, physical intensity of the stimulus; S0 , threshold of the odor 
stimulus; k, sense-specific constant; a, is an exponent that depends on the type of stimulation 
or sensory modality. 

 
Theoretically, a two-fold increase in odorant is equivalent to a ~0.7-fold increase in odor 

perception. According to WFLF, a five- or seven-fold increase in odor concentration 
corresponds to a 1.6 or ~two-fold increase in perception, respectively (figure 2(A)). However, 
empirical data demonstrated that the relationship between organoleptic scores from seven 
examiners and a log of magnitude of the stimulus showed similarity to exponential or sigmoid 
character in accordance with SPL (figure 2(B)) [13, 16]. SPL is an axiomatic system applied 
in global psychophysics [17]. It does not take into account the stimulus threshold [17]. In fact, 
the SPL can be deduced mathematically from the WFLF [14]. The good thing is that WFLF 
takes into account the stimulant threshold, as it should be. Hence, WFLF better explains 
human sensorial perception when the odor intensity exceeds a threshold value since odors are 
recognized only when they cross the threshold [18]. 



The results of clinical trials showed that a one-unit increase in the organoleptic score (for 
example, from 2 to 3) is approximately equivalent to a five- or seven-fold increase for volatile 
sulfur compound (VSC) concentrations [13, 16]. A five-fold dilution of the breath odor is 
required to reduce the odor score by one unit [16]. This means that the examiner will not be 
aware of changes to oral hydrogen sulfide (H2S) less than five-times. Organoleptic 
measurement appears to be a less sensitive or poor method when compared to halitometers. 
Halitometers can instantly detect odor changes even at the ppb level since they respond 
linearly to H2S and methyl sulfide (MS)  

 
in the breath (figure 2(A)) [19]. 

mathematically from the WFLF [14]. The good thing is that WFLF takes into account the 
stimulant threshold, as it should be. Hence, WFLF better explains human sensorial perception 
when the odor intensity exceeds a threshold value since odors are recognized only when they 
cross the threshold [18]. 

 
There is another big problem with organoleptic scoring. It is assumed that the 

organoleptic scale (0-5 range)  is homogeneously divided, but this may not fully reflect 
reality. According to psychophysics laws, a one-unit increase in the organoleptic score may 
not always correspond to the same amount of odor increase. For example, a smaller increase 
in odor concentration will be sufficient to increase from 1 to 2 on the organoleptic scale. 
However, a further increase in odor concentration will be required to increase from 4 to 
5 (figure 2(A)). This makes the organoleptic scale useless, deceptive, or at least uncertain. 
 However, halitometers (including e-noses, industrial portable multi-gas detectors) scale 
linearly as needed. 

Furthermore, only 10% of the inhaled air arrives at the olfactory receptors of the sniffer; 
this ratio increases up to 20% by forcing smell [2]. The rest of the inhaled air does not make 
contact with olfactory sensors. However, there is no such limitation with halitometers. They 
detect gasses even low-level odorants by reading 100% of gas samples given. 

4. From dentists’ and patients’ perspective 
An online questionnaire was applied to 151 dental professionals by asking, ‘Do you smell 

the breath of your halitosis patients?’ A 133 of 151 (88%) dental professionals refused to 
smell patients’ breath. The method was found to be objectionable by the contributors. 
Literature reports [20, 21] support this finding. Sniffing someone else’s mouth was considered 
an insult or humiliating for that person  

Even though it was recommended to examiners calibrate their own oral odor with their 
own morning halitosis, this may not be possible due to the fact that individuals with halitosis, 
may not be aware of this situation or become inured to their own malodor over time; since 
olfactory desensitization [1, 25] Eventually, an examiner's olfactory acuity or reliability 
cannot be guaranteed. Halitometers do not have such problems since sensors can be calibrated 
universally. 

 

7.5-Odor threshold of examiner 

Not every person can have the same threshold for the same odor. Examiners are 
human too. The examiner's recognition threshold may be higher than the patient's threshold 
for the halitosis gases. In this case, the examiner reports false negatives while the patient 
continues to perceive his own malodor. In the opposite case, examiner reports false positive.  



Surprisingly, even the left nostril olfactory threshold can be found significantly different from 
those right nostril in some cases [Hirsch A, 2017] Whereby, the accuracy 

 

and for the sniffer. 

Not only dentists but also patients are not happy with organoleptic examination. 
Organoleptic examination can cause social and psychological disturbances in patients. Dislike 
thereof or even shame is experienced by 50% (n=283) of patients [22]. Organoleptic 
examination causes discomfort to the patient [7, 23]. Furthermore, especially psychogenic 
halitosis patients do not always accept it [24, 25]. Some patients refuse the entire examination 
and halitosis treatment since they are hesitant to be sniffed. These are the reasons examiners 
used some specific protocols to prevent direct eye contact with the patient. A privacy screen 
was used to hide the direct contact from the patients who assume that they have undergone a 
specific malodor examination instead [5, 25,26,27]. Some examiners placed non-transparent 
walls with a hole to separate patients [28]. The syringe method was recommended to obtain a 
higher degree of privacy for the patient [28]. The patient’s embarrassment to be examined 
poses a problem [29]. Individuals were asked to breathe inside a plastic bag [29], and 
afterwards the examiner sniffed from the bag [30, 31]. Such alternative methods to avoid 
embarrassment of patients make this examination even more non-standard. 

Surprisingly, organoleptic testing was proposed to be performed even by the patient’s 
family confidant [32] to avoid the patient from embarrassment and/or to protect the examiners 
from the infection risks. Infection risks will be discussed below. 

 

5. Infection risk 
A significant disadvantage of organoleptic examination is the potential risk of 

transmissible infections during sniffing. Many respiratory pathogens including SARS-CoV-2 
can be transmitted to the patient or examiner [32]. Some guidelines concerning the potential  



risk of spreading diseases through organoleptic tests are used to avoid performing these 
tests whenever patients have respiratory symptoms [33]. For example, in a study, patients 
with tuberculosis were excluded from organoleptic trials [2] to protect the examiners 
from infection. 

Asymptomatic respiratory diseases are not rare. In general, among children, studies have 
found that 24.6%–64% of the human rhinovirus infections are asymptomatic [34]. A total of 
168 (6.2%) of 2685 asymptomatic people (tourists) was tested for respiratory viruses. Of 
these, 85 (50.6%) were found to be positive for human respiratory virus, 65 (38.7%) for 
SARS-CoV-2 and 18 (10.2%) for adenovirus, metapneumovirus, respiratory syncytial virus, 
or influenza virus [34]. SARS-CoV-2 was isolated from asymptomatic individuals and a 
certain number of cases is likely to have been transmitted from healthy individuals. 
Asymptomatic carrier for SARS-CoV-2 ratio was found in 19% (n = 213) [35]. 

It can be predicted that, if SARS-CoV-2 can be transmitted between two people standing 
next to each other in the market or shopping room from a few meters away, then, it will be 
more easily transmitted to the examiner who smells the exhaled breath ~10 cm away. This is 
understandable. The odor examiner would not know at the time whether a halitosis patient 
was in the incubation period of an infectious respiratory disease. 

The droplet emission rate was found to be <0.1 particles s ∼−1, 0.85 or 1 μm [36] in 
diameter during mouth breathing. Organoleptic examination methods are suitable for mouth 
breathing models. The emission rate increased ( 0.3 particles s∼ −1), but the particle radius 
decreased (~0.8 μm) during deep fast mouth breathing. With loud speech, these magnitudes 
rose to ~5.7 particles per second and >1 μm, respectively [37]. Despite their small size, these 
particles may carry a variety of respiratory pathogens, such as the measles virus (50–500 nm) 
[38], influenza virus (100 nm–1 μm) [39] and M. tuberculosis (1–3 μm) [40]. Smaller 
particles have a greater chance of deeper penetration into the respiratory system of susceptible 
individuals to initiate respiratory infection [41]. Accordingly, these small particles are more 
infectious since they persist in the air for a longer period before settling by gravity, thus 
increasing the probability of inhalation by susceptible individuals [42]. 

 This is sufficient reason to reject the organoleptic examination. There are no such 
problems with halitometric measurements. Halitometers, portable multi gas detectors, e-
noses are more hygienic . 

 

Inhaling toxic gases 

H2S and MS are major gases of halitosis, and they are highly toxic compounds with LD50 
values for rodents that are on the same order of magnitude as cyanide.[66] In vitro 
measurements have shown that H2S is a slightly more potent inhibitor of cytochrome oxidase 
than cyanide. [67] Fifty mmol of H2S would be sufficient to kill ~1250 mice. [38]  

There is limited human data on adverse effects associated with short-term exposure limit 
(STEL) of H2S. When inhalation dose or exposure-time exceeds the STEL, H2S causes 
respiratory, ocular, neurological, cardiovascular, metabolic, reproductive damages. Its 
carcinogenicity has not been well documented.  

16 healthy subjects or 42 asthmatic individuals were exposed for short durations to 5 ppm 
or 2.5 to 5 ppm H2S which respectively caused coughing and throat irritation after 15 minutes. 
[68] The lowest level for single exposure for 30 minutes is 2.8 mg/m3(1ppm=~1.4mg/m3) was 
selected as the basis to derive the short-term tolerable concentration. [69] Eye injury was 



documented in humans and animals at 0.5 ppm, or 25ppb. [70] It is good that, H2S level is 
lower than this limit in the mouth, between 1.4 and 140µg/m3 has been found. [30]  

Time weighted average (TWA) level of H2S for one day is not clear but low daily levels 
of malodorous sulfur compounds of ~ 10 ug/m3 cause short-term adverse effects. [71] Serious 
eye effects occur with chronic exposure. [70]  

Some breath gases that are known to actually not smell, but can sometimes be odorous 
are listed in the Table 2. Their role in halitosis or olfactory perception has not been well 
documented, however, when considered theoretically, some of odorless gases of exhaled 
breath may have abilitiy to chemically react with enzymes that play an important role in the 
biochemistry of olfaction such as inositol-trisphosphate, cAMP, cGMP, kinases in olfactory 
receptor cells or G proteins or cytochrome P-450 enzyms in peri-receptor tissue. Thus, it 
seems possible to influence the initiation and/or termination of the odor perception through 
unpredictable interactions that is called mutual masking other odor(s), amplification or 
attenuation of neural perception of that individual (examiner). [Szulczyński B, 2017] More 
investigations are needed. 

Hydrogen gas emitted from breath that can never be perceived by the human nose but 
it corresponds to disaccharide malabsorption, and intestinal inflammatory diseases, including 
irritable colon, Crohn's disease, [81,82] small intestinal bacterial overgrowth, [82] Coeliac 
disease[83] which can be indicator for blood-borne halitosis. [27,84] Portable multi gas 
detectors can recognize hydrogen [26,84,85] and other gases that practitioners need. 

There is one more thing that has been overlooked; patients do can not recognize their halitosis 
because their noses become insensitive to halitosis gases. [1,25] For this reason, even though 
patients assume that they do not suffer from halitosis, the examiner may still reach an 
opposite verdict. However, it can be stated that if patients claim to be suffering from halitosis, 
means that they have not yet become desensitized to their own halitosis, in that case, then, 
they should be definitely diagnosed with may be more likely to have objective or subjective 
halitosis without performing organoleptic examination. 

 

Problems with headache or vision are common in patients with halitosis. [72] Such 
problems may be caused by metabolites of low molecular weight amine compounding 
produced during halitosis, which chemically act on the central nervous system. [72] Animal 
studies supported these findings. H2S inhalation at a low concentration (human equivalent 
dose of pathologic halitosis) led to systemic effects, particularly heart or liver damage in rats. 
[73] It is possible that low-level chronic toxicities of halitotic gases in halitosis patients can 
subclinically be present even though it has not been deeply investigated. Similarly, long-term 
exposure to low dose H2S may facilitate occurrence of potential toxic effects. It can be 
estimated that examiners who smell patients’ halitosis can be under risk. Moreover, European 
standards for determination of odor concentration by dynamic olfactometry (EN13725:2003) 
prohibits sniffing potentially hazardous odorants. Organoleptic examination should not be 
applied until safety guidelines have been drawn up.  

6. Non-standard organoleptic examination protocols 
Despite some standardization attempts [2, 4, 43], organoleptic evaluation varies according 

to the examiner and the technique used, such as whole mouth or nose assessment, including 
modified tests. 



In the literature, modified methods for organoleptic assessments have been widely applied 
(figure 1). A spoon is sniffed 5 cm away for 5 s after scraping the dorsum of the tongue 
(spoon test) [7, 20, 44, 45]. A piece of unwaxed floss is sniffed 3 cm away through the 
interdental regions of the teeth (floss test) [46]. The subject spits out 1–2 ml of saliva into a 
glass tube [47] or 0.7–0.8 ml of saliva into a petri dish [48]The saliva is then incubated at 37 
◦C for 5 min, and evaluated 4 cm away (salivary odor test). Some tests do not include 
incubation [46, 49]. A glass rod (15 × 0.5 cm) test consists of sniffing it 2.5 cm away after it 
is inserted into the saliva sample and stirred thrice [49]. All of the above tests are categorized 
as organoleptic [26]. Wrist licking test: consists of sniffing the wrist from a distance of 3 cm 
after waiting for 5 [50] or 10 s [46] after licking. A 2×2 cm gauze (some use a scraper, 
periodontal probe or dental floss) is applied on the dorso-posterior surface of the tongue and 
drawn anteriorly for 2–3 cm, then immediately evaluated (tongue coating test) [51]. The  

may not be possible due to the fact that individuals with halitosis, may not be aware of this 
situation or become inured to their own malodor 

prosthesis odor (if the patient wears removable dentures), can be scored (Prosthesis test) 
[46]. Tonsil test: subjectively assessing the odor of the tonsil [52]. Investigators commonly 
use different protocols and techniques to perform these tests [20], such as non-standard 
protocols, scales, and scores for organoleptic examination [6], which may cause 
misinterpretation. 

It can be considered that these are not the gold standard, and not even standard. 

 

6.1. Non-standard scoring and scaling 
Different scales and dissimilar criteria were used in organoleptic trials in the literature. 

Three-point [44], four-point [7, 49, 53, 54], five-point [55, 56], sixpoint [2, 57], nine-point 
[58], ten-point scale [1], or even half-scores were used. Some also used negative scores on a 
scale from −5 to +5 [2]. Most researchers assessed halitosis according to the odor intensity, 
but some rated the longest distance between the examiner’s nose and the patient’s mouth at 
which odor could be detected. They preferred to use a different criterion but used the same 
scale: zeropoint, no odor; one-point, 10 cm; two-point, 30 cm; three-point, 100 cm [59, 60]. 

In addition to these discrepancies, there is conceptually a problem with scoring the 
maximum value. In the literature, the intensity was usually scored from lack of (0) to 
extremely strong (5) by examiners [1]. Zero correctly represents undetectable odor, but what 
is the criterion to assess the 5 (maximum odor) level? The 5 (perception of the maximum) is 
indescribable. For example, a piece of lemon is placed in an individual’s mouth and asked to 
rate how sour it is on a scale of 0–5. How will the ‘5’ score be determined by the individual? 
The severity of the sour taste, which is expected to be scored as 5 points, cannot be taught or 
learned. Another example is that if a person with a headache is asked to score their pain 
between 0 and 5, it is difficult to determine, measure, teach or learn the severity of the pain 
that hits 5 degrees. It may not even be possible to define it because every pain can be scored 
as 5. No-one can know 5 without knowing 6. To know 6, it is necessary to know 7. And so it 
continues. The 5 is open-ended and cannot be clearly defined. This causes an uncertain 
grading of the odor intensity [1].  

present in the mouth and nasal cavity. Oral and nasal breath samples show similar 
compositions because both oral and nasal breaths originate from the same alveolar air [73]. If 
an independent measurement of oral and nasal gases or separation of both is desired, this must 
be done without blowing [65] since orally and nasally produced gases mix with each other 



and with alveolar gases in the oro-nasal space during blowing. Figure 3 shows a potential road 
map followed by air during expiration or blowing. 
 

 

In the literature, To define the maximum score in organoleptic studies, the 5 represents 
being close to saturation of the olfactory receptors [43]. It was assumed that the sniffer 
reached the maximum (5) odor score when the olfactory receptors were saturated by odor 
molecules (ligand) [13, 16]. However, it is difficult for a sniffer to be sure at that moment 
whether his olfactory receptors are completely saturated by the odorant. Moreover, the 
number of olfactory receptor cells is not constant in all people, possibly varying from one to 
another. In this case, any gas concentration can be scored as ‘5’, depending on whoever 
smells it. 

6.2. Non-standard pre-measurement protocols 
In preparation for organoleptic examination, neither what nor how long will be proscribed 

has been truly standardized so far. Antibiotics are ceased before at least 3 weeks [5, 51, 53] or 
6–8 weeks [3, 44], some others proscribe 4 weeks [55, 61, 62], 3 months [63] or 4 months [7]. 
Even drugs that can be of vital importance (antihypertensive or antiparkinsonian) are banned 
[61], as this may be life-threatening for patients. However, some investigators disallow 
patients to drink, eat, chew, rinse and smoke for at least 12 h [61], 2 h [45, 50], some for 4 h. 
However, some investigators do not allow their patients to consume odorous foods for 48 h 
[2, 5, 51] or 72 h [61] before the appointment. Patients have been prohibited from dental 
hygiene 12 h [46, 51], 2 h before examination [61], some allow patients to have breakfast or 
tooth brushing without using toothpaste 2 h or 3 h before, while some even prohibit drinking 
water within 1 h [2] or 2 h [64] before an appointment. Some practitioners examine patients in 
the morning, but others prefer to examine them in the afternoon or evening [2]. An existing 
manual [20] allows the subjects to eat and drink until 2 h prior to evaluation of halitosis. It is 
believed that if the subjects refrained from eating, drinking and oral hygiene, the VSC 
concentrations remained constant until eating [4], but this is a problematic approach. Asking 
individuals to fast for hours and not clean their mouths is a challenge to produce (or 
exacerbate) halitosis [65]. In this sense, it can be stated that current protocols, including the 
starving of patients, inevitably lead to an increase or even create halitosis before examination. 
Consequently, even people with no halitosis will have extreme malodor in their mouths as a 
result of long fasting [2, 65–67]. In the literature, most pre-measurement protocols have been 
applied more stringently than needed. Thus, halitosis can be created by an examiner’s pre-
measurement protocol. This problem is not exclusively relevant to organoleptic examination, 
but affects any halitosis examination method. 

According to the author’s clinic experiences, prohibition of alcoholic drinks few weeks 
before, smoke, antibiotics 1 week before, non-essential drugs (if any), perfumes or odorous 
foods 1 d before and fasting only 2–4 h before the examination, can be appropriate for the 
pre-measurement protocol. it is preferred not to have the subjects long fasted and having 
avoided oral hygiene. 

Since prohibiting drinking water dries the mouth and increases halitosis, water should 
never be restricted. Rinsing with water was found not to reduce halitosis [68], and water rinse 
did not dilute oral gases for more than a few minutes [69]. Appointments should not coincide 
with the menstrual phase of female patients. The lips should not be kept closed for a while 
before the measurement. Measurements should be made with a portable multi-gas detector at 
the semi-open mouth [1, 65, 66] as described elsewhere [65]. 
 
 



 
6.3. Non-standard oral air measurement protocols 
In the literature, oral air measurement protocols are very different to each other (table 1). The 
absence of a standard procedure makes the organoleptic examination uncertain or useless. 
 
 

Table.1 Some of different oral air measurement protocols Reference# 
Insertion of a tube into the patient’s mouth / nostril while having the 
person exhale 

[5,69] 

Same as above but without using a tube [52,49] 
The patient counts loudly to 10 while the examiner evaluates breathing [45] 
The subject is instructed to breathe out through the mouth at 
approximately 10 cm from the nose of examiner 

[52,20,69]  

30 seconds 3 judges [63]  
60 seconds [62]  
2 minutes [2,43]  

 

 

Lips are kept closed for  
3 minutes [50]  

5-15 cm [50]  
5-10 cm [2]  

 

Oral air is assessed by the examiner 
from  

10 cm [45,49,52,60,62,69] 

Holding breath for a while, then expiring by the mouth from 20 cm to the 
examiner (somes use a pipette)  

[31]  

Wrist licking and saliva odor by expectorating into a plate [45,49] 
Tongue scraping with a gauze pad, also passing dental floss interdental 
spaces and sniffing 

[70] 

 
As mentioned in the fourth section, to prevent the patient from seeing the examiner, for the 
purpose of avoiding embarrassment on behalf of the patient, a privacy screen (50 cm × 70 cm) 
is used. This protocol is also non-standard. A tube is inserted through the privacy screen that 
separates the examiner and the patient. The privacy screen allows the patient to assume that 
he is not being sniffed [5]. For the first 1–2 s, the examiner smells the patient’s breath, after 
taking his nose away from the tube for 3–4 s [5].  

This odor measurement model may not coincide with the realities of daily life. Holding 
air in the mouth for minutes before blowing it to the examiner is an unnecessary challenge to 
halitosis. However, halitosis is emitted, while the patient is talking to others when their mouth 
is semi-open. Consequently, not only organoleptical but all oral gas measurements by drawing 
air out of the semi-open oral cavity [1, 65,  
standardizing the sense of smell usually contains five compounds eliciting odors: B-
phenylethyl alcohol, methyl cyclopentenolone, isovaleric acid, G-undecalactone 
and skatole [5]. However, the standard odor training compounds do not truly 
symbolize halitotic gases [4]. Although the primary contributor to oral malodor is 
VSC, smell identification test kits contain n-butanol, which 

 
66, 69, 70], while the subject breathes through the nose would be closer to a real-life 

model. 
 

6.4. Non-standard nasal air measurement protocols 



In the literature, when measuring nose breath, a cap connected to the sampling balloon is 
placed over the nose. Patients are then instructed to breathe out 500 ml of nose breath via the 
cap into the balloon while closing the mouth to examine nasal odor [72]. Another technique 
includes the examination of nasalbreath odor, using a tube 3–5 mm in diameter and 10 cm in 
length. The tube is inserted into one of the nostrils, and the other nostril is closed by a finger. 
The patient is then instructed to exhale through the nose and into the tube [2, 44]. 

Interestingly, it is believed that the alveolar air represents oral gasses when it is blown 
from the mouth, but the same air represents the blood gases when it is blown from the nose [2, 
62]. It is suggested that gases of the breath change when the place in which it is blown 
changes. According to this model, oral halitosis is diagnosed when only oral odor is detected, 
while extra-oral blood-borne halitosis is diagnosed when only nasal odor is detected [2, 51, 
62]. This diagnostic algorithm is not convincing enough, as the same gases are expected to be 
present in the mouth and nasal cavity. Oral and nasal breath samples show similar 
compositions because both oral and nasal breaths originate from the same alveolar air [73]. If 
an independent measurement of oral and nasal gases or separation of both is desired, this must 
be done without blowing [65] since orally and nasally produced gases mix with each other 
and with alveolar gases in the oro-nasal space during blowing. Figure 3 shows a potential road 
map followed by air during expiration or blowing. 
 

 
Figure 3.Air traffic during expiration in the upper respiratory 
cavities mainly consists of alveolar, nasal and oral airs mixed 
with each other through the pharynx. 
 
 

In the literature, a marked correlation was found between the elevated concentrations of 
dimethyl sulfide (DMS) in the nose breath and in the blood samples of extra-oral halitosis 
patients [62, 72] but not oral breath [74]. This finding supports the idea that there is a 
potential connection between blood gases and only nose breath. However, it was clearly 
demonstrated that MS and DMS are respectively formed from H2S by methylation reactions 
that are regarded as a detoxification mechanism since the monomethylated and dimethylated 
products (MS and DMS, respectively) have been described as progressively less toxic than 
H2S [75, 76]. In the first step, MS is formed via methylation of H2S by the thiol S-
methyltransferase. In the second step, DMS is produced with re-methylation of MS by the 
same enzyme [62, 75]. 



Thereby, due to the existing H2S being converted to DM, it is expected that H2S 
concentration is clearly reduced in the oral-nasal cavity, when the methylation of H2S begins. 
This metabolic pathway can explain why DMS is found in the nasal cavity of some halitosis 
patients but not H2S. Accordingly, it is doubtful whether DMS comes from the lungs to the 
nasal cavity. In contrast, it is possible that DMS produced oro-nasally can enter the 
bloodstream through inhalation. Therefore, there is insufficient evidence to suggest that 
nasally detected DMS comes from blood gases. 

In the literature, it is surprisingly hypothesized that the ‘lung’ odor can be separated from 
the nasal odor by sniffing [5]. It was advised that this examination should be performed after 
mouth cleaning to suppress the orally produced odors [5]. Consequently, if nasal odor is 
found to be higher than lung air, it can be thought that the breath odor may be caused by a 
nasal condition only [5]. It is not clear how the two airs can be distinguished from each other 
by smelling. In addition, it should be noted that it is difficult to know the origin of the air, 
whether it comes from the nose or lung by sniffing patients’ breath. 

Moreover, in the literature, alveolar air has been further divided into three different airs: 
(a) mouth [2, 32], (b) nose [2, 32, 62, 72], (c) lung [5] air. With this examination protocol [2, 
62], the origin of a gas exhaled breath is detected by sniffing. Then, according to its odor 
character, some pathologic conditions are diagnosed [2, 5]. It seems that this scenario may not 
be very well connected to reality. It is  Difficult to distinguish the origin of the exhaled gas 
molecules due to the fact that expiration (especially the middle part) consists of both oral air 
and most of the alveolar air [77]. It is more difficult to chemically determine the origins of 
gases according to their smell. It is almost impossible to diagnose a disease by smelling 
patients based on the reasons explained in sections 3, 8–10. 
 
7. Assessing psychogenic halitosis 
According to the current organoleptic examination algorithm, the source of halitosis is 
determined by comparing the smell of the mouth and nose [62]. If the mouth odor is high 
versus the nose, then halitosis is diagnosed orally, or lack of oral and nasal odor is assessed as 
psychogenic halitosis [2]. This algorithm may cause misdiagnosis. Psychogenic halitosis can 
appear while objective halitosis exists [30, 51, 78] since psychogenic forms of subjective 
halitosis arise when objective halitosis is prolonged or left untreated [79]. There are social 
anxiety disorders in 19.5% of objective halitosis patients [78]. Objective halitosis patients 
may also have psychological problems [27] at the same time. Clinical forms of psychogenic 
halitosis are well defined, re-termed, and sharply separated from each other [79]. For 
example, halitophobia, olfactory obsession, delusional halitosis and self-halitosis are different 
diseases [79]. Practitioners can estimate psychogenic halitosis forms by asking patients simple 
key questions to distinguish between subjective and objective clinical forms of halitosis [80] 
without needing to sniff their mouths. For example, do you complain about your halitosis 
when (a) you are alone? (b) Your lips are closed? (c) You put a piece of ice in your mouth? 
(d) You hold your breath? How long has the longest interruption of your halitosis been? How 
many particular malodors do you distinguish in your mouth? etc [80]. 
 
 
 
 
8. From odor to diagnosis 
The examiner defines odors by using adjectives (e.g. rotten, fishy, etc) that are indexed to the 
background of his subjective experiences [6]. For example, one person can describe a smell 
reminiscent of naphthalene, while another can define the same odorant as greensward. 
According to current organoleptic procedures [2, 72] odor adjectives (sulfurous, fecal, fruity, 



sweet, ammoniacal or urine-like) represent certain gases such as VSCs, acetone, ammonia or 
other amines [26, 72]. Thereafter, it was further asserted that some links were established 
between these odors and some specific diseases, such as uremia, diabetes, cirrhosis, 
trimethylaminuria, etc [74]. Thus, organoleptic examiners create a connection between the 
subjective definition of an odor and diagnosis [26, 72]. In contemporary medicine, diseases 
(including the aforementioned diseases) are diagnosed without smelling. Halitosis is no 
exception.  

The association between odors and diseases is nonspecific, irregular, subjective, 
speculative and highly flexible. For example, fish odor was tightly associated with 
Trimethylaminuria (TMAU) disease in the literature [62, 74]. However, fish odor is neither 
unique for TMAU nor does every TMAU patient smells like fish. For instance, poor body 
hygiene, gingivitis, urinary infections, infected vaginal discharge, renal diseases [81], 
pemphigus [82] and periodontal disease may cause fish odor [21]. Furthermore, healthy 
women may have fish odor throughout their menstruation period [83]. This makes 
organoleptic examination more unreliable and misleading.  

According to some studies, examiners are expected to determine cases of TMAU, ketosis 
and hyperglycemia (diabetic/anorexic), alcohol abuse, kidney or liver dysfunction or cirrhosis, 
and even lungbronchus infection by sniffing [2]. However, 3481, [84] thousands [85], 1840 
[86], 400–700 [4, 21] or 694 [46] compounds can be detected in the human breath of 
individuals with or without halitosis. 

Not only the clinical diagnostic level but also the recognition of gases at molecular level 
is expected from trained examiners by sniffing the patients’ breath. It is hypothesized that 
examiners should have a good sense of smell at the molecular level. For example, it is 
expected that experienced examiners can distinguish indole molecules from methyl indole 
molecules [2] in the breath among numerous gases. The ability to recognize one particular 
(methyl or indole) molecule (or its odor) among thousands of breath gases may not be found 
in every human nose.  

Gases may smell different, when combined with other gases because gaseous chemicals 
can bind to the olfactory receptor surfaces through competition [87, 88]. Similarly, many 
other gases may have similar smells by binding the same membrane receptors to olfactory 
tissue. 

None of the exhaled gases is unique. On the other hand, a particular gas (or odor) exhaled 
does not clearly indicate one specific disease. Furthermore, there is not one particular disease 
that always causes emission of the same gas in the alveolar breath of every individual. At 
present, we do not have a list of what particular gas (or odor) is specifically exhaled as an 
indicator of a specific disease. 

Table 2.Potential odorants in human breath and their thresholds (ppm). 
Volatiles Maximum concentration in 

the breath [Ref#] 
Threshold concentration [Ref#] 

0.066 [18] Acetaldehyde 0.55 [114] 

0.21 [115] 

Benzene 8.25 when methylated [114] 4.68 [115] 

Styrene 0.09 [96] 0.047 [115] 



Ammonia 0.248–2.935 [111] or up 
to 10 [111,112,113] 

5.2 [18] 
 
 

 

9. Inadequacies of reproducibility, reliability, objectivity and calibration 
 

Organoleptic malodor assessments depend on the subjective judgment of the examiner [1, 
45, 46]. This technique has many shortcomings including subjectivity [1, 5, 7, 25, 46, 70, 71], 
low inter- and intra-examiner correlation of reliability and reproducibility [1, 5, 7, 24, 25, 46], 
lack of official standards [7] and insufficient reliability [1, 7, 25, 89]. Both the inter- and 
intraexaminer correlations (r = 0.14–0.74) are relatively poor [7, 25], even if trained. A 
limited level of accuracy is achieved when using human judges [16]. The organoleptic test is 
highly subjective, non-repeatable and lacks quantification or saturation of the nose [46]. 
Therefore, it is not reproducible and is extremely subjective, emotional, instinctive, intuitive, 
and also indexed to the socioeconomic background or examiner’s experiences, lacking 
international calibration and standardization [6, 7]. Each of these handicaps makes the 
organoleptic assessment less reliable or useless.  

 When seven untrained judges independently scored the oral malodor of 75 subjects, 
interexaminer Spearman correlation coefficients were found to be significant (r = 0.640), but 
poor correlations were obtained among the judges themselves (r = 0.1379) [70]. The 
objectivity and reproducibility of organoleptic measurement was found to be poor [5, 25, 90].  

Even emotional state and climatic conditions (air humidity, temperature, pollution and 
atmospheric pressure) can affect the sensitivity of the examiner [71]. Unpredictable factors 
(age, sex, individual odor memory of examiner, time of day, etc) affect organoleptic scoring. 
Even ethnicity is a factor that affects organoleptic assessment since both odor perception and 
hedonic ratings have been shown to vary across different races [91]. Different ethnic groups 
have different olfactory abilities and different olfactory hedonics [92]. 

It has been asserted that only a human can judge the objectionability of the odors 
emanating from the mouth [2]. This is a superiority or a unique advantage for organoleptic 
examination. However, there is no universally accepted concept of objectionability. Some 
enjoy specific odors, such as fuel oil, mothballs and alcohol, while others find them repulsive. 
For example, indole causes fecal odor in halitosis, but surprisingly, it is widely used in 
perfumery and gives a floral smell at low concentrations [93]. Phenoxyethanol, 
methylpropional and benzole may have similar surprises. Therefore, it seems clear that the 
objectionability of an odor depends on the dose of the odorant (for example, indole). So, what 
if an examiner does not find repulsive oral malodor in a halitosis patient? Would the patient 
be assumed healthy? This may also apply vice versa, but what if an individual has no 
complaints from halitosis but an examiner dislikes their breath odor? Would this individual be 
diagnosed with halitosis? Should this individual be cured? 

In the literature, it has been demonstrated that the organoleptic ratings of the judges are 
significantly correlated with sulfide monitor values [70]. Its association with organoleptic 
measurement was found to be superior, and its reproducibility, objectivity and precision 
support the use of the sulfide monitor in clinical studies [71]. In addition, the link between 
organoleptic score and VSC concentrations was confirmed [1, 53, 57, 94, 95], as well as 
amines [96, 97]. Although there are some contrary reports, there was no significant 
correlation between organoleptic and periodontal scores (n = 38) [98], or less correlation (r = 



0.523) was found between the average organoleptic score from examiners (n = 8) [28] and 
chromatographic levels of VSCs [7]. 

 

 

 

10. Problems related to the examiner 
10.1. Training of the examiner 

Odor training might reform an individual’s judgment, thus biasing scoring towards that of 
their trainer. For instance, Nachnani’s training protocol consists of (a) introduction to sensory 
scales, n-butanol reference, and sniffing techniques; (b) pretraining measurements; (c) 
exercises assessing quality, intensity, ranking and matching; and (d) posttraining 
measurements [61]. The training consists of associative learning where the sample can be 
named in terms of a defined chemical name of its constituent molecules [2]. It is doubtful 
whether this would support diagnosis [2]. 

The odor solution kit for standardizing the sense of smell usually contains five 
compounds eliciting odors: B-phenylethyl alcohol, methyl cyclopentenolone, isovaleric acid, 
G-undecalactone and skatole [5]. However, the standard odor training compounds do not truly 
symbolize halitotic gases [4]. Although the primary contributor to oral malodor is VSC, smell 
identification test kits contain n-butanol, which is not a halitotic gas. It is an irritant and may 
desensitize the human olfactory system [4, 43]. Nominal concentrations of n-butanol for 
threshold (score 0) or saturation (score 5) showed a wide discrepancy between the UK and US 
groups [43]. The average recognition thresholds of these compounds are evaluated to classify 
examiners between classes I and V [5]. 

However, odor solutions detect the olfactory capabilities and recognition thresholds of 
examiners, but do not standardize them. On the other hand, their thresholds differ when they 
are combined with another odorant [99], as discussed in section 10.6. The food-associated 
olfactory test system [100] contains 16 food odorants that can be an alternative to an odor 
training protocol. A second examiner who smells the same mouth was recommended to 
provide a second opinion [3]. 

The average score of two examiners was used to grade halitosis in some studies. 
However, this procedure leads to sampling problems. Since it is not feasible for several judges 
to measure the same breath sample of a subject simultaneously, consecutive measurements are 
often needed. However, the concentration and composition of the oral gases vary in 
subsequent samples. Another problem is that there is considerable variation between judges 
on the ranking of the unpleasantness of different odors. Thus, it is not surprising that 
appraisals of halitosis differ from one examiner to another [1]. Since organoleptic 
measurement is a subjective method, it is impossible to ensure consistency by several 
examiners [4]. As such, it can be stated that neither training nor multi-examiner measurements 
can ensure the accuracy and reproducibility of organoleptic measurements. Furthermore, 
training and pre-calibration procedures might limit individual judgment [1]. 

10.2. Gender of the examiner 
 
Odor perception is inherently more developed in females than males, although the odor 
sensation may alter during the menstrual cycle and pregnancy [7, 58]. The menstrual period 
should be handled separately by female examiners since it can cause halitosis. Oral VSCs 
increase two- to four-fold immediately around mid-cycle and menstruation as well as during 



mid-proliferative and mid-luteal phases of the menstrual cycle [101]. It has been demonstrated 
on healthy volunteers (n = 32) that the menstrual cycle has been pointed out as a factor 
increasing oral VSC concentration [102]. Another study found that significant (p = 0.017) 
relationships between menstrual phases and oral VSC  concentrations of healthy subjects (n = 
12) increased by 1.6-fold (from 51.6 ± 30.7 ppb to 84.0 ± 52.9 ppb) in the ovulation phase 
compared to the follicular phase [63]. Not only oral VSCs but also trimethylamine is a 
significant reason for halitosis [74] since menstruation in a woman is a factor causing 
transient trimethylaminuria even if she is healthy [83]. These are sufficient evidences to 
conclude that female examiners will sometimes experience halitosis. As explained in sections 
10.4 and 10.5, organoleptic assessment by an examiner who has halitosis would be 
misleading. 

Hormonal alterations of female examiners create an overlooked condition for 
organoleptic examination; examiners’ gender is not taken into account in organoleptic 
examination protocols. Accordingly, when menstruation periods were considered, it is clear 
that a female clinician cannot perform organoleptic examination for ~one-quarter of the 
month. 
This raises the question: ‘Should female examiners be off duty for ~1 week every month?’ 

On the other hand, in post-menopausal women, there was a significant decrease in 
olfactory ability in comparison to non-menopausal women of the same age group (p < 0.01) 
[103, 104]. It is very doubtful whether post-menopausal examiners can continue to perform 
organoleptic examinations. 

Furthermore, pregnant examiners pose another problem. Considering that pregnant 
women may have halitosis, they were excluded from the halitosis trials [62]. In the literature, 
pregnant women were found to be unsuitable as odor judges [2, 24]. 

Even though the olfactory acuity of women is better than that of men, their hormonal 
changes cause alteration of their oral gas compositions. In this context, the olfactory 
sensitivity or accuracy of women may not be suitable for organoleptic examination (at least 
some days). This is another weakness of the organoleptic examination method. 
 
10.3. Age of the examiner 

The examiner’s age also affects the result. With age, the ability to perceive odors 
decreases [58]. Therefore, the age of the examiner appears to be a limitation for organoleptic 
examination. 

Although the highest incidence of olfactory loss was found above 65 years old, anosmia is 
astonishingly seen in people between 45 and 65 years of age [105]. Similar distributions of 
hyposmia were demonstrated [106] and age-related and congenital anosmia often does not 
improve [107]. Furthermore, women older than 45 years of age seem to be more affected than 
men [107]. Even though there is a potential olfactory protective effect of estrogens [108], 
however, this effect remains doubtful [105]. Older examiners will likely find false negatives 
or a lack of halitosis in the mouth. 

 So, After a certain age, will every examiner have to abandon the organoleptic 
examination? 

 

10.4. Halitosis of the examiner 
There is no zero halitosis [22]. Every individual (including examiners) has physiologic 
halitosis that fluctuates every 2 min [109] within a day. Of course, examiners may also have 
pathologic halitosis sometimes. 
halitosis exists [30, 51, 78] since psychogenic forms of subjective halitosis arise when 



objective halitosis is prolonged or left untreated [79]. There are social anxiety 
disorders in 19.5% of objective halitosis patients [78]. Objective halitosis patients may 
also have psychological problems [27] at the same time. Clinical forms of 
psychogenic halitosis are well defined, re-termed, and sharply separated from each 
other [79]. For example, halitophobia, olfactory obsession, delusional halitosis and 
self-halitosis are different diseases [79]. Practitioners can estimate psychogenic 
halitosis forms by asking patients simple key questions to distinguish between 
subjective and 
 

As a general rule, people become adapted to their own oral malodor and thus they cannot 
perceive halitosis [1]. If examiners become adapted to their own oral malodor, they may be 
unable or less able to recognize others’ malodor. During organoleptic examination, examiners 
sniff the patient’s as well as their own halitosis. If a patient’s malodor level does not exceed 
the examiner’s oral malodor, the examiner will report false negative or low scores. 

Even though it was recommended that examiners calibrate their own oral odor with their 
own morning halitosis, this may not always be possible due to the fact that individuals with 
halitosis may not be aware of this situation or become inured to their own malodor over time. 
This is known as olfactory desensitization [1, 20]. Eventually, an examiner’s olfactory acuity 
or reliability cannot be guaranteed. Halitometers do not have such problems since their 
sensors can be calibrated internationally. 
 
10.5. Odor threshold of the examiner 
Not every person has the same threshold for one particular odor. The examiner’s recognition 
threshold may be higher than the patient’s threshold for a halitotic gas. In this case, the 
examiner reports false negatives, while the patient continues to perceive his own malodor. In 
the opposite case, the examiner reports false positives for people without halitosis. 
Surprisingly, even the left nostril olfactory threshold can be found to be significantly different 
to that of the right nostril in some specific cases [92], whereby the accuracy of organoleptic 
examination becomes highly questionable. 

 

10.6. Odor spectrum of the examiner 
Every individual cannot perceive every odor [110]. So, It can be hypothesized that; it is 
impossible for every examiner has ability to perceive every odor. Individuals have a specific 
odor spectrum that they can detect. Examiners are human too. Accordingly, not every 
examiner will always recognize every odor that can be perceived by the patient. 
Consequently, examiners will report false negatives for a halitosis patient whose odor has 
fallen outside the examiner’s odor detection spectrum. 

In the literature, It was argued that there is no machine to detect all odors in the mouth 
[2], whereas humans can assess the quality and intensity of an odor. However, volatiles that 
can be detected by the human olfactory system are restricted. 

 Many odorous molecules are typically organic compounds of low molecular weight. They 
may be aliphatic, saturated or unsaturated, and may have polar groups. However, there are 
numerous molecules in the breath that conform to those characteristics that can be regarded as 
more or less olfactory stimulants [110]. It is nearly impossible to distinguish one specific odor 
of a given pathologic molecule in the breath. Consequently, every breath gas can be 
considered a potential odorant at any time. Concentrations and diversity of thousands [85, 86] 
of gases exhaled in the human breath alters momentarily [53, 109]. Some gases listed in table 
2, are known to not cause breath odor since they usually stay below the threshold, but they 



can exceed the limits, so they may become odorous at any time. For example, ammonia is a 
part of halitosis [31, 46] and it has a bad smell. Breath ammonia concentration in the exhaled 
breath of 30 healthy volunteers over a 6 month period was found to be between 248 and 2935 
ppb [111] but age, high-protein diets or uremic conditions can increase the breath ammonia 
levels up to 10 ppm [111–113]. Ammonia can be perceived as a bad odor at any time when 
the threshold (5.2 ppm) is exceeded [18] (table 2). 

Odorless gases may also have clinical significance. The role of odorless gases in halitosis 
or olfactory perception has not been well documented. However, when considered 
theoretically, many odorless gases of exhaled breath may have the ability to chemically react 
with enzymes that play important roles in the biochemistry of olfaction, such as inositol-1,4,5-
trisphosphate, cyclic adenosine monophosphate, cyclic guanosine monophosphate, kinases 
(phosphotransferases) in olfactory receptor cells, G proteins or cytochrome P-450 enzymes in 
peri-receptor tissue. Thus, it seems possible that they may alter the initiation, duration or 
termination of the odor perception through unpredictable chemical interactions or competition 
at receptor level [116]. Thus, any gas exhaled in the breath can mask the recognition by the 
human nose [116], even if it is odorless. Amplification or attenuation of neural perception of 
an individual (examiner) also seems possible [116]. Further investigation is needed into odor 
interactions, or the effect of gas interactions on the ability to identify an odor. In addition, the 
toxic effects of halitotic gases are another area to be explored. 

There is one more thing that has been overlooked. It is well known that, Patients cannot 
recognize their halitosis because their noses become insensitive to halitosis gases [1, 20]. 
Consequently, even though patients assume that they do not suffer from halitosis, the 
examiner may still reach the opposite verdict. However, it can be stated that if patients claim 
to be suffering from halitosis, this means that their olfactory receptors have not yet become 
desensitized to their own halitosis. In that case, they may be more likely to have halitosis. 

 
Table 2.Potential odorants in human breath and their thresholds (ppm). 
Volatiles Maximum concentration in 

the breath [Ref#] 
Threshold concentration [Ref#] 

0.066 [18] Acetaldehyde 0.55 [114] 

0.21 [115] 

Benzene 8.25 when methylated [114] 4.68 [115] 

Styrene 0.09 [96] 0.047 [115] 

Ammonia 0.248–2.935 [111] or up 
to 10 [111,112,113] 

5.2 [18] 

 
 



Table.1 Some of different oral air measurement protocols Reference# 
Insertion of a tube into the patient’s mouth / nostril while having the 
person exhale 

[5,69] 

Same as above but without using a tube [52,49] 
The patient counts loudly to 10 while the examiner evaluates breathing [45] 
The subject is instructed to breathe out through the mouth at 
approximately 10 cm from the nose of examiner 

[52,20,69]  

30 seconds 3 judges [63]  
60 seconds [62]  
2 minutes [2,43]  

 

 

Lips are kept closed for  
3 minutes [50]  

5-15 cm [50]  
5-10 cm [2]  

 

Oral air is assessed by the examiner 
from  

10 cm [45,49,52,60,62,69] 

Holding breath for a while, then expiring by the mouth from 20 cm to the 
examiner (somes use a pipette)  

[31]  

Wrist licking and saliva odor by expectorating into a plate [45,49] 
Tongue scraping with a gauze pad, also passing dental floss interdental 
spaces and sniffing 

[70] 
 
 
 
 
11. Alternative techniques instead 
At present, health professionals are not desperate enough to smell the patient’s mouth. A 
reliable technique has been introduced to separate oral, nasal and alveolar air by using 
portable industrial multigas detectors [65]. The mixing of oral-nasal-alveolar air 
measurements with each other is low (between 2.06% and 18.43%). Using this technique that 
facilitates the diagnosis of halitosis without smelling the patient’s mouth can obviate the need 
for organoleptic examination [65]. The cysteine challenge test easily separates oral and non-
oral halitosis without sniffing the patient’s mouth [117]. A detailed description can be found 
elsewhere [117]. 

Popular halitometers read odors in a narrow spectrum. The Halimeter reads only one gas 
and Oral Chroma three of sulfur family gases. Some problems were reported with the 
Halimeter [4, 19, 118]. Unfortunately, they detect none of the hundreds of halitotic gases. 
They provide limited information for a small number of gases, although, every case of 
halitosis does not have to consist of only 3 sulfur gases. For the diagnosis of halitosis, it is 
necessary to detect more gases than the sulfur family. Portable industrial sulfide monitors can 
be used for the measurement of halitosis-related sulfides in the oral cavity [70, 71]. A portable 
industrial multi-gas detector (IBRID MX6) has been used for halitosis measurement studies 
[65, 69, 117, 119]. It is sensitive to more than 150 gasses including VSC, ammonia, hydrogen 
and many organic gases. 

Machine readings have been shown to be more reproducible [29] than organoleptic 
measurements, are low cost, and more sensitive to alterations in the level of halitosis [71, 
120]. There is no need for olfactory adaptation and trained personnel for odor measurement 
with portable industrial multi-gas detectors. Electronic noses offer rapid analysis and lower 
costs than chromatographic techniques [116]. 

There are very sensitive portable multi-gas detectors and electronic noses that mimic 
mammalian olfactory senses. Most of them are able to detect a ‘breathprint’ of organic gas 



mixtures in exhaled breath. Many diseases can be detected by e-nose [5, 121] or oral malodor 
[122]. 

 

 

12. Conclusion 
There is no universally accepted, precise definition, standardization or calibration in 
organoleptic examination, including scoring, scaling or safety protocols. Standardization, 
calibration, reproducibility, reliability, objectivity, specificity, accuracy and sensitivity of 
organoleptic measurement are poor. It is extremely subjective, emotional, instinctive, 
intuitive, speculative, hedonic and highly flexible. In addition, it is found to be repulsive and 
primitive, and even shame is experienced by patients or examiners. Therefore, it may be 
concluded that there is no need for organoleptic examination, since non-standard protocols on 
scaling, scoring and training processes may cause misinterpretation or misdiagnosis. There is 
no reason to think that scoring the oral malodor by sniffing the mouth of the patients obtains 
sufficient evidence for the diagnosis of halitosis. Contemporary techniques, such as portable 
multi-gas detectors, electronic noses or gas chromatography, can be suggested as reasonable 
alternatives to sniffing patients’ mouths. It is an undeniable fact that making use of these 
devices clearly provides more standard, reproducible, reliable, objective, specific, reasonable, 
sensitive and accurate results when compared to smelling patients’ mouths. 
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