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Objective: Fukuoka Dental College established a satellite clinic, the Center for Oral Diseases (COD), in December 2011. In 
this study, we analyzed halitosis patients and the role of dental hygienists. 

Methods: Approximately 70% of the patients were female and most were in their 40s. We analyzed the possible causes of 
halitosis. 

Results: More than half of the patients exhibited a thick tongue coating. Low salivary flow was present in 23.6% of males 
and in 39.4% of females. Pocket depth ≥6 mm was found in 44.2% of males and in 16.7% of females. We also analyzed 
treatment provided after breath odor measurement. Most of the patients with physiological halitosis and pseudohalitosis did 
not receive further treatment, but some were treated at the COD with scaling and professional tooth cleaning. Many of the 
patients with genuine halitosis received dental treatment at the COD. We referred patients from other clinics and from dis-
tant locations to their local doctors for treatment.

Conclusion: Halitosis had various causes, and the role of dental hygienists, including scaling, root planing, and tooth brush-
ing instruction, are important in decreasing breath odor. Dental hygienists play an important role in communication with hal-
itosis patients.
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Introduction

Halitosis, or bad breath, is a common complaint among the 

general population and is primarily associated with conditions 

in the oral cavity, including oral hygiene status and periodontal 

condition [1,2]. Halitosis mainly results from microbial metab-

olism of amino acids in local debris [3,4]. Some cases of hal-

itosis result from systemic disorders [5], and dentists must per-
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Figure 1. (A) Patient gender 
distribution. (B) Age distribution.

Figure 2. Halitosis diagnoses. 

form careful examination to arrive at the proper diagnosis. 

Moreover, halitosis can play a role in social anxiety disorders 

[6], and dental professionals need to support patients by under-

standing their mental health conditions.

Dental hygienists are often the first to encounter halitosis pa-

tients at dental clinics, and they may spend more time with pa-

tients than dentists do. Therefore, dental hygienists are im-

portant in motivating halitosis patients. However, our recent 

study revealed that some dental hygienists lack knowledge 

about halitosis [7].

Fukuoka Dental College established a satellite clinic, the 

Center for Oral Diseases (COD), in December 2011. The COD 

has a halitosis clinic visited by many patients [8]. We analyzed 

patients with halitosis and the possible role of dental hygienists 

in treating this condition. 

Materials and Methods

We evaluated 228 halitosis patients who visited the COD 

from December 14, 2011 to March 31, 2014. Patients provided 
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Figure 3. (A) Tongue coating classification of halitosis patients. (B) Tongue coating classification by gender. Kojima’s scores are as follows. 
0: no tongue coating. 1: thin tongue coating covering 1/3 area of tongue surface. 2: thick tongue coating covering 1/3 area of tongue surface 
or thin tongue coating covering 2/3 area of tongue surface. 3: thick tongue coating covering 2/3 area of tongue surface or thin tongue coating
covering more than 2/3 area of tongue surface. 4: thick tongue coating covering more than 2/3 area of tongue surface.

Figure 4. (A) Bacterial scores of tongue coating of examined patients. (B) Bacterial scores of tongue coating by gender. Black bar means 
“clinically many” bacteria reside in oral cavity. Numbers of bacteria in score 5 and 6 are 3.16 to 10 million and more than 10 million 
respectively.

informed consent for participation in this study. Patient in-

formation, including age and gender, was obtained from the 

medical records. Halitosis was diagnosed according to interna-

tional classification systems [2,8]. Tongue coating was eval-

uated by observation, scraping with gauze, and judged with 

Kojima’s classification [9]. The tongue coating bacteria of 

some patients were counted with a bacterial counter (Panasonic 

Healthcare Co. Ltd, Tokyo, Japan). Statistical comparisons 

were performed using x2 tests. The SPSS statistical software 

package was used for all analyses (release 11.0J; SPSS Japan, 

Tokyo, Japan).

Results
1. Gender, age, and diagnosis of halitosis patients

Figure 1A shows the gender and age distribution of halitosis 

patients. Nearly 70% of halitosis patients were female; the num-

ber of male patients was less than half that of female patients. 

The peak age of male patients was in the 30s and that of female 

patients was in the 40s (Figure 1B). The youngest patient was 

9-year-old, and the oldest was 82-year-old.

Figure 2 shows the halitosis diagnoses. Nearly half of pa-

tients were diagnosed with physiological halitosis; 26.8% had 

pathological halitosis of oral origin. The percentages of pseudo-

halitosis and halitophobia were 16.7% and 26.8%, respectively. 
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Figure 5. (A) Stimulated salivary flow rates of all patients. (B) Stimulated salivary flow rates by gender.

Figure 6. (A) Probing depths of all patients. (B) Probing depths by gender.

Pathologic halitosis of systemic origin was found in 1.3% of pa-

tients, and was associated with internal medicine and 

otolaryngology. Pathologic halitosis of oral origin was more 

commonly found in males than in females. Physiological hal-

itosis and pseudohalitosis were more common among females 

than males.

2. Tongue coating

Tongue coating classifications of all patients (Figure 3A) and 

classifications by gender (Figure 3B) are shown. More than half 

of patients had thick tongue coating (Kojima’s class 3 and 4). 

A higher percentage of females than males had thick tongue 

coating. We also analyzed the tongue coating bacteria of some 

halitosis patients. Figure 4A shows the bacterial counts of these 

patients. Scores of 5 and higher indicate high bacterial count. 

Approximately 45% of patients had a score of 5 or higher. The 

distribution of scores was more variable among female patients, 

but the percentage of patients scoring 5 or higher was not differ-

ent between the sexes (Figure 4B).

3. Stimulated salivary flow

Stimulated salivary flow rates of all patients (Figure 5A) and 

by gender (Figure 5B) are shown. Stimulated salivary flow rates 

less than 5 ml/5 min were considered dry mouth. Dry mouth was 

diagnosed in 34.2% of all patients. Dry mouth was diagnosed 

in 39.1% of female patients and in 23.6% of male patients; a sig-

nificantly higher percentage of female patients had dry mouth. 

4. Probing depth

Figure 6A shows the probing depths of all patients. Pockets 

6 mm or deeper were found in 26.8% of patients. Probing depths 

by gender are shown in Figure 6B. There were no differences 
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Figure 7. Diagnoses and subsequent treatments. COD: Center for Oral Diseases. 

in the percentage of patients with pockets 3 mm or less between 

genders. Male patients had more deep pockets than female 

patients.

5. Treatment after diagnosis of halitosis

After diagnosis of halitosis, some patients received dental 

treatment and others did not (Figure 7). Many patients with 

physiological halitosis and pseudohalitosis did not need treat-

ment, but some of these patients underwent scaling and pro-

fessional tooth cleaning. All patients with genuine halitosis of 

oral origin required dental treatment. More than half of these 

received dental treatment at the COD; patients from other clin-

ics or from distant locations were referred to their local doctors. 

Patients with systemic disorders were referred to internal medi-

cine doctors or otolaryngologists. Patients with halitophobia 

were referred to mental health specialists (data not shown).

Discussion

We analyzed the gender, age, and diagnosis of 228 halitosis 

patients. We also examined the possible causes of halitosis, in-

cluding tongue coating, tongue bacteria, probing depth, and 

stimulated salivary flow rate. Based on this data analysis, we 

evaluated the role of dental hygienists in the treatment of 

halitosis. About 70% of halitosis patients were female, a result 

similar to that of Kawaguchi et al. [10]. One possible reason for 

the female predominance is that women are more conscious of 

halitosis than men. Another possibility is that female patients 

experience a transient halitosis associated with female hor-

mones [11].

The peak ages for seeking halitosis treatment among men are 

the 30s, 40s, and 50s, in that order; peak ages among women 

are the 40s, 30s, and 50s. This order is different between gen-

ders, but the peak ages are from the 30s to 50s in both genders. 

It is speculated that salivary flow decreases and the use of pros-

thetics increases at these ages. Patients in this age range may 

also have more stress and feel anxious about their breath odor. 

Clinically, some patients who complain of halitosis have ac-

tual malodor, whereas others have almost no malodor. 

Diagnosis and treatment of halitosis involves a simple classi-

fication into the categories of genuine halitosis, pseudohali-

tosis, and halitophobia [2,8]. The treatment of genuine halitosis 

primarily involves periodontal treatment, dental and oral care, 

oral hygiene instructions, and counseling. Treatment of pseu-

dohalitosis involves counseling that includes education and ex-

planations of examination results showing that the intensity of 

the patient’s malodor is not beyond socially acceptable levels 

[2,8,10]. Halitophobia is characterized by a patient’s persistent 

belief that he or she has halitosis despite reassurance, treatment, 

and counseling. Patients with halitophobia should be referred 

to medical specialists [2,8]. 

In this study, the percentage of patients with genuine halitosis 
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was 76.8%. Pathological halitosis of oral origin was most com-

mon among male patients, while physiological halitosis was 

most common among female patients. A higher percentage of 

patients who visited the clinic were female. These results in-

dicate that women tend to seek care at an earlier stage of oral 

malodor than men, who seek care after they notice their bad 

breath caused by oral problems.

Physiological halitosis results from thick tongue coating and 

a large amount of dental plaque [1]. First we analyzed the tongue 

coating of halitosis patients. More than half of the halitosis pa-

tients had thick tongue coating (Kojima’s score 3 and 4), and 

tongue coating was considered to be a main cause of oral 

malodor. Female patients had more tongue coating than male 

patients. We measured the bacteria in the tongue coating. Both 

male and female patients had scores of 4 and 5, corresponding 

to 3, 16 to 10×106 bacteria and 1 to 3.16×107 bacteria, 

respectively. The tongue coating of halitosis patients contained 

large numbers of bacteria. Tongue coating causes oral malodor 

[12,13], but many people still do not understand the importance 

of tongue cleaning. Some patients were performing tongue 

cleaning, but on questioning, some of these revealed that they 

were cleaning with high pressure or with a hard tooth brush. 

Dental hygienists need to instruct patients on proper tongue 

cleaning technique. 

Another cause of physiological halitosis is low salivary flow 

and dry mouth. More than one-third of patients were found to 

have dry mouth, which was more common among female pa-

tients than among males. Low salivary flow rates lead to in-

creased numbers of tongue bacteria, resulting in oral malodor 

[14,15]. At our hospital, doctors and dental hygienists instruct 

patients on methods to improve salivary flow, with good results.

Approximately one-fourth of patients had deep pockets of 6 

mm or more. Deep pockets were found in 44.2% of men and in 

16.7% of women. Male patients had significantly deeper pock-

ets than female patients. It is speculated that women visit hal-

itosis clinics sooner than men when they notice physiological 

halitosis caused by tongue coating or dry mouth. In contrast, 

men visit dental clinics after they notice strong breath odor 

caused by periodontal disease.

Treatment provided after breath odor measurement was 

found to depend on the diagnosis. Approximately 70% of pa-

tients with physiological halitosis or pseudohalitosis only re-

ceived breath odor measurement, because they had no oral 

problems. Approximately 20% of these patients received scal-

ing and professional tooth cleaning by a dental hygienist. All 

patients with pathologic halitosis of oral origin received further 

dental treatment, because they had several oral problems. 

About 60% of these received scaling, scaling and root planing 

(SRP), and other treatments from dental hygienists at the COD. 

The rest of the patients were referred to their local doctors, be-

cause they had been referred from other clinics or were from 

distant locations. Halitophobia patients were referred to mental 

health specialists, but some of these patients received scaling 

or tooth brushing instruction from dental hygienists.

To properly treat halitosis, it is important to find the cause 

[16]. Halitosis treatment varies according to the cause, and thus 

an accurate diagnosis is necessary. After diagnosis, we need to 

explain the condition to patients, relive their anxiety, and pro-

vide proper treatment.

Dentists diagnose halitosis, but basic treatment is performed 

by dental hygienists [17]. For patients with physiological hal-

itosis, dental hygienists will explain the condition and asso-

ciated factors. They instruct patients on proper tongue cleaning. 

They also instruct on tooth brushing, and perform scaling. 

Patients with dry mouth receive instruction on improving sali-

vary flow. For patients with pathologic halitosis caused by oral 

problems, dental hygienists will perform further treatments, in-

cluding SRP, in addition to the above treatments. Dental hygien-

ists may notice an improperly fitted restoration during scaling 

or SRP. Patients with pseudohalitosis usually do not have oral 

problems, but these patients often wish to receive scaling or pro-

fessional tooth cleaning by dental hygienists to relieve their 

anxiety. Dental hygienists also play an important role in relax-

ing patients. Halitosis patients sometimes hesitate to talk with 

others because of anxiety. But these patients often talk with den-

tal hygienists and confess their anxiety. 

Many factors contribute to halitosis, including oral problems 

and mental health conditions [18]. Dental treatment and mental 

health management are necessary for halitosis patients. 

Knowledge about halitosis is important for dental hygienists, 

and improvement in this area is needed [7].

Conclusion

1. Approximately 70% of halitosis patients in this study were 

female, and many were older than 40 years.

2. Approximately 75% of patients were diagnosed with genu-

ine halitosis.

3. More than half of patients had a thick tongue coating. A high-

er percentage of female patients had dry mouth, while a high-

er percentage of men had deep pockets.

4. After breath odor measurement, many patients with physio-

logical halitosis and pseudohalitosis did not receive further 

treatment.

5. Dental treatment was performed for patients with pathologic 

halitosis of oral origin.

6. Dental hygienists play an important role in tooth brushing 

instruction, scaling, SRP, and relief of patient anxiety.
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