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Introduction 
Tobacco is a great public health issue, which is very well 

associated with respiratory and cardiovascular systems 

and often ignored widespread effects on oral health, 

particularly halitosis (bad breath) and bacterial infections 

(Alghaffari et al. 2025). Tobacco consumption very much 
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ABSTRACT 

Halitosis is a common condition that occurs due to a myriad of factors such 

as oral hygiene, periodontal disease, systemic diseases, and infections. 

Study aims to determine the relationship between halitosis and some oral 

and systemic health conditions. Two hundred and fifteen subjects were 

included in this cross-sectional study. Participants were separated into two 

different groups: no halitosis (n = 120) and Halitosis (n = 95). Oral hygiene 

practices, periodontal disease, other systemic diseases, bacterial infections, 

and other oral health considerations were examined. Statistical analysis 

included the use of the chi-square test for categorical data and the t-test for 

continuous data, and P < 0.05 was regarded as significant. Results: As for 

Smoking Habits, a bigger proportion of current smokers were found in the 

No Halitosis group (39) as compared with the Halitosis group (21) which is 

statistically significant, P =0.020. The distribution of non-smokers was 

found not to differ between the groups (P =0.573). Tooth brushing 

frequency: Twice-a-day brushing is significantly associated with the no 

Halitosis group (P = 0.0001). Periodontal health: Expectedly, generalized 

periodontitis (P = 0.0078) and Stage IV periodontal disease (P = 0.0052) 

were more common in the No Halitosis group. No Halitosis group was also 

higher in proportion of bacterial infection (P = 0.0001), and the Halitosis 

group had a higher proportion of no bacterial infection (P = 0.0001); 

accordingly, Halitosis is associated with no bacterial infection. Other oral 

health factors: Supragingival calculus (P = 0.0372), peri-implantitis (P = 

0.0087), and dental abscesses (P = 0.0269) were significantly associated 

with bad breath. Brushing your teeth twice a day is an important aspect of 

halitosis prevention. Yet, the spurious link between periodontitis, bacterial 

infection, and halitosis suggests a complex relationship that requires further 

investigation. Future studies should focus on the microbiological aspects of 

halitosis to clarify these findings. 
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disturbs the equilibrium of oral microflora, allowing the 

favors of pathogenic organisms against the other 

beneficial microbe diversity (Zhang et al. 2020). This 

results in halitosis, periodontal disease, and greater 

infection vulnerability. Generalized periodontitis is 

defined by American Academy of Periodontology (AAP) 

and European Federation of Periodontology (EFP), as a 

form of periodontitis recognized by clinical attachment 

loss or radiographic bone loss influencing more than 30% 

of teeth (AAP 2017, EFP 2019). It is recognized from 

localized periodontitis, which affects less than 30% of 

teeth (AAP, 2017). 

Chronic tobacco exposure is further associated with 

the risk of periodontal diseases, oral cancer, delayed 

wound healing, and systemic complications associated 

with poor oral hygiene. Indeed, a study by Ford & Rich 

(2021) has documented that knowing such latent 

consequences can prove to be beneficial in motivating the 

quitting of smoking while encouraging other good 

practices.  

Certainly, smoking ranks among the most common 

causes of bad breath but is one that is disregarded. The 

smoke of tobacco contains more than 7,000 chemicals, 

many of which lead to the production of volatile sulfur 

compounds (VSCs), the main source of halitosis (Muoka 

2023). Smoking significantly alters the pH levels in the 

oral cavity, providing an environment that enhancing 

growth of detrimental bacteria, as it reduces oxygen 

levels and saliva production resulting in dry mouth 

(xerostomia). This acidic environment boosts the 

proliferation of pathogenic bacteria, which are 

responsible for gum disease and systemic inflammations. 

As well, nicotine promotes the adhesion of detrimental 

bacteria to oral cavity, leading to form the dental biofilms 

and mounting the risk of periodontal diseases (Huang & 

Shi 2019, Abo Bakr et al. 2021).  

Where, during bacteria metabolism, convert sulfur-

containing amino acids into malodorous gases, 

aggravating halitosis (Scott et al. 2019). The bacteriology 

of smokers showed higher levels of Porphyromonas 

gingivalis and Treponema denticola, both associated with 

raised VSC production and chronic halitosis (Lee et al. 

2023). The bacteriology of smokers showed higher levels 

of Porphyromonas gingivalis and Treponema denticola, 

both associated with raised VSC production and chronic 

halitosis (Lee et al. 2023).  

In addition to halitosis, smoking has a substantial 

effect on the onset and progress of infections in the oral 

cavity. Toxic substances contained in tobacco cause the 

immune system to become weak by affecting neutrophil 

function, lessening blood flow to the oral tissues, and 

inhibiting the ability of gingival fibroblasts to repair 

damage (Bielecka-Kowalska et al. 2022). These factors 

work together to enormously create the susceptibility of 

smokers to periodontal disease-a severe gum infection 

characterized by inflammation, fortune loss of losses, and 

marginal recession (Laskaris et al. 2023).  

Assuming it is true that the research claims that the 

smoker is up to six times more susceptible to developing 

periodontitis, it is also true to mention that the severity of 

periodontitis increases with the duration and intensity of 

smoking (Hanioka 2019).  

Smoking is also linked to a greater risk of oral 

candidiasis, which is a fungal disease that occurs when 

the fungus Candida species grows to a point where it 

overgrows, especially Candida albicans (Sharma et al. 

2021). Components of tobacco smoke have disrupted the 

oral environment, leading to the proliferation of fungal 

growth. The prominent characteristics of smoking are 

disturbance of microbial homeostasis, immune system 

suppression, an enhanced rate of bacterial colonization, 

and an increase in fungi (Senaratne et al. 2024). Studies 

indicate that smoking prevalence in Candida colonization 

is higher than in non-smokers; when the colonies of fungi 

became established, burning sensations, painful white 

lesions, and difficulties in eating and speaking developed 

(San José et al. 2020).  

Another overlooked consequence of smoking is the 

adverse effect it has on wound healing of dental 

procedures such as tooth extractions, implants, and 

periodontal surgeries. The cigarette smoke hinders the 

healing process because of the restriction of oxygen 

supply to the site, associated impairment of collagen and 

an increase in the risk of postoperative infections (Gürlek 

et al. 2018). These lead to complications such as dry 

sockets, failure of implants, and prolonged inflammation. 

Smoking also has been proven in studies to have a higher 

rate of dental implant failure in smokers than in non-

smokers, highlighting smoking's damaging role in the 

regeneration of oral tissues (Mustapha et al. 2021).  

Despite being so destructive, the ailment between 

smoking, halitosis, and oral infections is marginalized. 

Many smokers are ignorant of the extent to which 

tobacco compromises their oral health, often dismissing 

halitosis as a trivial hassle rather than the tip of the 

iceberg in cases of underlying bacterial imbalances and 

infections. Raising awareness of these hidden 

consequences is crucial for encouraging quitting smoking 

and better enhanced oral hygiene practices.  

This work aims at addressing the complicated 

relationship between smoking, halitosis, and bacterial 

infections while also describing the mechanisms involved 

and treatment options available. Healthcare professionals 

can address these issues to appropriately orient their 

patients to quitting smoking and develop effective 
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preventive measures to achieve a healthy oral 

environment. 

 

Materials and Methods  
Study design and population 

This cross-sectional study has been designed to 

investigate the effect of halitosis with respect to 

different oral and systemic pathological factors. Among 

all, two hundred fifteen subjects were selected for the 

study and placed in two groups, namely, No Halitosis 

(n=120) and Halitosis (n=95), based on clinical 

diagnosis and self-reported history. Patients were 

selected from the dental clinic setting so that an equal 

representation of individuals with varied oral health 

conditions was obtained 

 

Inclusion and exclusion criteria 

Inclusion criteria: Adults 18 years or older with 

natural teeth, informed consent capacity, and interest in 

the oral health assessment. Exclusion criteria: 

Individuals recently taking antibiotics within one 

month, having undergone head and neck radiotherapy, 

requiring systemic antibiotics for recent severe 

infections in the last month, or using a product for the 

treatment of halitosis.  

 

Clinical assessment 

A comprehensive oral and periodontal examination 

was conducted for all participants by trained dental 

professionals. The following parameters were assessed 

 

Diagnosis of Halitosis 

Halitosis was defined primarily by a self-reported 

perception of bad breath and examiners performing a 

clinical assessment using a standardized organoleptic 

method.  The Halimeter (Interscan Corporation, 

Chatsworth, CA, USA) has been used for quantitative 

measure of VSCs in exhaled air. Participants were 

asked to abstain from eating, drinking, or using oral 

hygiene product for at least two hours before the 

measurement to ensure validity.  

The organoleptic score (OLS) was determined by 

an examiner who scored the participant’s breath on a 

scale of 0–5 (0 = no odor, 5 = very strong odor). A 

score of ≥3 was considered diagnostic of halitosis.  

 

Oral hygiene practices 

The frequency of tooth brushing was expressed as 

once a day or less, twice a day, or more than twice a day. 

Interdental cleaning or use of floss or interdental brushes 

was designated as yes/no. 

 

 

Periodontal health 

Extent of Periodontal Disease was classified 

localized (≤30% of sites affected) or generalized (>30% 

of sites affected). Periodontal Staging, classified 

according to the American Academy of Periodontology 

(AAP 2017), consisted of stages I/II, III, and IV based on 

clinical attachment loss (CAL) and radiographic bone 

loss. 

 
Clinical parameters 

Clinical parameters were carefully assessed to 

evaluate the participants’ periodontal health. Bleeding 

on probing (BOP) was recorded as the percentage of 

sites showing bleeding, providing an indication of 

gingival inflammation. The plaque index (PI) was 

measured as the percentage of tooth surfaces covered 

with plaque to reflect oral hygiene status. In addition, 

clinical attachment loss (CAL), probing pocket depth 

(PPD), and gingival recession were measured in 

millimeters to determine the extent of periodontal tissue 

destruction and overall gum health. 

 

Oral health conditions 

Each participant’s oral health was carefully 

examined, noting conditions such as tooth decay, 

retained roots, plaque and tartar buildup above the 

gumline, peri-implantitis, dental implants, abscesses, 

and any recent extractions. The fit and quality of dental 

restorations, fixed bridges, and removable dentures 

were also evaluated to better understand overall oral 

function and comfort. In addition, information on 

systemic and lifestyle factors—including age, gender, 

smoking habits (whether the individual was a current 

smoker or not), and existing health conditions such as 

cardiovascular disease or asthma—was collected to 

provide a more complete picture of each participant’s 

general and oral health status. 

 

Isolation and detecting of bacteria  

Bacterial taxa were isolated on both nutrient agar 

and blood agar in order to purify the bacterial isolates 

(Samaranayake, 2012).  For diagnosing bacteria and 

confirming the presence of bacterial growth, these 

isolates was sent onto a nutrient agar medium for 

identifying using VITEK 2 System (Jorgensen et al. 

2015, Ligozzi et al. 2002); where three bacterial species 

were isolated: Burkholderia cepacia (B. cepacia), 

Streptococcus mutans (S. mutans), and Staphylococcus 

aureus (S. aureus) at isolation rates ranged between 

95% and 99%. 
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Statistical analyses  

All data were subjected to SAS 9.4 (SAS Institute Inc., 

2018), and these analyses included the detection of the 

impact of differences in study attributes. Chi-square 

tests were performed for percentages at significance 

levels of 0.05 and 0.01 in the current study. Statistical 

methods of description were utilized to summarize the 

demographic and clinical characteristics of the 

participants. For categorical variables, Chi-square tests 

(χ²) were applied, and for non-categorical variables, 

either t-tests or Mann-Whitney U tests were used. A P-

value less than 0.05 was taken to be significant, 

whereas P less than 0.01 September 2023-authors-used 

highly significant results. 

 

Results  
Findings on Halitosis and associated factors according 

to Table 1 based on the same criteria used at the 

University of Stellenbosch, South Africa. Age and 

gender showed the no. halitosis group aged 59.5 ±3.6 

years were found to be statistically significantly higher 

than that of the halitosis group (49.9 ±3.2 years), P 

=0.0298. Sex distribution did not differ between groups 

(P =0.143). 

 

 

Table 1. Characteristics of study population 

   

Variables No Halitosis (n = 120) Halitosis (n = 95) Total (n =215) P-value 

Age (years), mean (±SD) 59.5 ±3.6 49.9 ±3.2 54.6 ±17.6 0.0298 * 

Sex No. (%) 

Male 60 (50%) 45 (47.4%) 105(48.8%) 0.7024NS 

Female 60 (50%) 50 (52.6%) 110 (51.2%) 

ODD (CI95%) 0.9474 (0.7179 - 1.2502) 

Smoking habits, No. (%) 

Current smoker 39 (32.5%) 21 (22.1%) 60 (27.9%)  

0.0984NS Non-smoker 81(67.5%) 74 (77.9%) 155 (72.1%) 

ODD (CI95%) 0.6802 (0.4306 - 1.0744) 

Comorbidities, No. (%) 

Cardiovascular disease 30 (58.8%) 2141.2%) 51 0.083 NS 

Asthma 0 (0%) 12 (100%) 12  0.0037 ** 

Self-perceived halitosis 12 (44.4%) 15 (55.6%) 27  0.459 NS 

Oral health conditions, No. (%)  

Poorly adapted restorations  18 (46.2%) 21 (53.8%) 39 0.744 NS 

Fixed prosthesis  18 (46.2%) 21 (53.8%) 39 0.744 NS 

Removable prosthetic 51 (77.3%)  15 (22.7%) 66 0.0001 ** 

Caries 63 (61.8%) 39 (38.2%) 102 0.0067 ** 

Retained roots 18 (54.5%)  15(45.5%) 33 0.736 NS 

Supragingival calculus 90 (54.9%) 74 (45.1%) 164 0.0372 * 

Peri-implantitis 0 (0%) 9 (100%) 9 0.0087 ** 

Presence of implants 0 (0%) 12 (100%) 12 0.0037 ** 

Recent extraction 9 (60%) 6 (40%) 15 0.402 NS 

Presence of dental abscesses 0 (0%) 6 (100%) 6 0.0269 * 

* (P<0.05), ** (P<0.01), NS (Non-significant) 

 

Regarding smoking habits, a bigger proportion of 

current smokers were found in the No. halitosis group 

(39) as compared with the halitosis group (21) which is 

statistically significant, P =0.020. The distribution of 

non-smokers was found not to differ between the 

groups (P =0.573).  

According to Comorbidities state, the group found 

no statistically significant differences in the presence of 

cardiovascular diseases, P =0.083. Asthmatics were 

significantly more prevalent in the Halitosis group, P 

=0.0037. Upon analysis between groups, no significant 

difference in self-perceived halitosis was found (P = 

0.459). 

The current results about oral health conditions 

showed variability in statistical analysis. Significant 

differences appeared for the use of removable 
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prostheses, which was significantly lower in the 

Halitosis group (P = 0.0001). Higher prevalence of 

caries was seen in the No Halitosis group (P = 0.0067). 

Supragingival calculus was significantly more often 

detected in the No Halitosis group (P = 0.0372). An 

association was shown between peri-implantitis and the 

Halitosis group (P = 0.0087). The presence of implants 

was associated with the Halitosis group (P = 0.0037). A 

much higher importance of dentoalveolar abscesses was 

shown in the Halitosis group (P = 0.0269). 

        There are some variables found to have non-

significant differences, such as poorly adapting 

restorations (P = 0.744), fixed prosthesis (P = 0.744), 

retained roots (P = 0.736), and recent extractions (P = 

0.402). 

Research results on oral hygiene, periodontal health, 

and bacterial infection with respect to halitosis 

according to table 2.  

  

 

 

 

Table 2. The association of Halitosis status with studied variables  

 

 No Halitosis (n = 120) Halitosis (n = 95)  Total (n = 215) P-value 

Tooth brushing frequency, No. (%) 

Once a day or less    15  21 36  0.217 NS  

Twice a day  57  21  78  0.0001 ** 

More than twice a day 48 53 101 0.398 NS 

Interdental cleaning, No. (%) 

No 66 55 121 0.077 NS 

Yes 54 50 104 0.437 NS 

Periodontal staging, No. (%) 

I/II 6 12 18 0.169 NS 

III 45 48 93 0.792 NS 

IV 69 36 105 0.0052 

Periodontal extent, No. (%) 

Localized 39 33 72 0.429 NS 

Generalized 81 62 143 0.0078 ** 

Periodontal clinical parameters 

BOP 63 59 122 0.502 NS 

PI 108 92 200 0.239 NS 

CAL (mm) 18 18 36 1.00 NS 

PPD (mm) 9 9 18 1.00 NS 

Recession (mm) 3 3 6 1.00 NS 

Missing teeth 30 24 54 0.328 NS 

Bacterial infection   

Yes 102 43 145 0.0001 ** 

No 18 52 70 0.0001 ** 
** (P<0.01). NS (Non-significant) 

 

In the tooth brushing frequency test, the non-

halitosis group brushed their teeth twice daily. It was 

significantly (P = 0.0001) more common in the No 

Halitosis group. In the same time, brushing teeth once 

daily or less and brushing teeth more than two times a 

day did not show significant differences between the 

groups (P = 0.217 and P = 0.398, respectively). As well 

as, there was no statistically significant difference 

between participants who practiced interdental cleaning 

and those who did not (P = 0.077, P = 0.437). 

When periodontal staging was estimated, 

periodontal stage IV was significantly more frequent in 

the No Halitosis group (P = 0.0052). But stages I/II and 
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III showed no significant differences (P = 0.169 and P 

= 0.792, respectively). 

Generalized periodontitis was significantly higher 

(P = 0.0078) in the No Halitosis group. Localized 

periodontitis was found not to differ significantly 

between groups (P = 0.429). Also, periodontal clinical 

parameters, bleeding on probing (BOP), plaque index 

(PI), clinical attachment loss (CAL), probing pocket 

depth (PPD), recession, and number of missing teeth 

did not vary significantly (all P > 0.05). Bacterial 

infection appeared more commonly in the No Halitosis 

group (P = 0.0001). There were significantly more 

participants in the Halitosis group who had no bacterial 

infection (P = 0.0001). 

Regarding the frequency of bacterial isolates in the 

current study, Table (3) displays the bacterial 

frequencies and their percentages in both non-Halitosis 

and halitosis cases. Three bacterial species were 

isolated that involved Burkholderia cepacia, 

Streptococcus mutans, and Staphylococcus aureus. 

Statistical analysis using the chi-square test reveals that 

S. mutans was the most frequently found bacterial 

species in both non-halitosis and halitosis, compared to 

S. mutans and S. aureus.  

On the other hand, the highest percentages for all 

three were observed in halitosis cases compared to non-

Halitosis; where the results of statistical analysis 

revealed significant (p<0.05) differences in the 

frequency of B. cepacia and S. mutans, but no 

significant differences were found in between non-

Halitosis and halitosis in the context of Staphylococcus 

aureus, despite an increased bacterial frequency in 

halitosis cases. 

 

 

Table 3 Frequency of bacterial species isolated during this study  

 

Taxa 

No. (%) 
Total No. 

(%) 
P value Non-

halitosis 
Halitosis 

B. cepacia 8 (28.57) 20 (71.43) 28 (19.31) 0.0233** 

S. mutans 25 (26.88) 68 (73.12) 93 (64.14) 0.0001** 

S. aureus 10 (41.67) 14 (58.33) 24 (16.55) 0.414 NS 

Total 43 (29.66) 102 (70.34) 145 

(100%) 
---- 

P value 0.002** 0.0001** 
** (P<0.01). NS (Non-significant) 

 
Discussion 

In the current study, it was determined that halitosis 

was significantly less for individuals that brushed their 

teeth twice a day (P = 0.0001); other frequencies of 

brushing were non-significant with oral malodor-related 

changes. This finding is consistent with previous study, 

which stated that less frequent brushing leads to an 

unpleasant oral odor due to plaque accumulation and 

bacteria proliferation in the oral cavity (Galioto & 

Egeland 2022).  The non-significant factor for the 

subjects brushing over twice a day may indicate that it 

itself was not the preventer of bad breath because 

preprocessing other factors gave rise to halitosis, such 

as cleaning the tongue and maintaining interdental 

hygiene (Shang et al. 2020).  

The results of current study have not shown any 

significant association between interdental cleaning and 

halitosis (P=0.437), contrary to previous finding given 

by Aslan et al. (2023), stated that interdental cleaning 

reduces VSCs responsible for halitosis. Such 

discrepancy may relate to differences attributable to 

several factors, such as type of interdental cleaning 

adopted (floss versus interdental brushes) and 

differences in individual oral hygiene habits outside of 

the context of interdental cleaning.  

Notably, current study found generalized 

periodontitis and stage IV periodontal disease to be 

more common in non-halitosis category (P=0.0078 and 

P=0.0052 respectively). This finding different from 

findings that reported by several studies linking 

periodontitis to halitosis (Rösing et al. 2019, Nisanci 

Yilmaz et al. 2022). One explanation could be that the 

individuals in the present study had severe periodontitis 

that received ongoing periodontal treatment, reducing 

bacterial load due to professional cleaning, and thus 

mitigating halitosis. Another consideration is that some 

of those identified with halitosis may have had less 

severe, though untreated, periodontal disease that 

incited increased values of VSC production. 

Regarding the bacterial infection and halitosis, the 

present study found an unexpected result, where the 

bacterial infections were significantly more common in 

the non-halitosis group (P = 0.0001). This contradicts 

with studies identifying bacterial overgrowth, with 
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special mention of anaerobic bacteria like 

Porphyromonas gingivalis and Fusobacterium 

nucleatum, as the main suspects in halitosis (Li et al. 

2023). One explanation could be due to the protocol of 

bacterial identification in current study that looked only 

for general bacterial infection, whereas other studies 

indicated specific halitosis-related anaerobes; thus such 

an approach would have led to different conclusions. 

Also, the very finding that some bacterial infections 

exist may not correspond well with odorous production 

when other compensatory factors like increased saliva 

flows are present (Senaratne et al. 2024). 

Our clinical study demonstrated a differential 

frequency of three bacterial isolates included B. 

cepacia, S. mutans, and S. aureus between halitosis 

cases and non-halitosis. S. mutans isolates were most 

frequent isolated bacteria across both cases, with a 

statistically significant increment in its prevalence 

among halitosis cases. This finding in line with 

previous reports that have revealed that S. mutans 

engaged in oral biofilm formation and acidogenic 

activity, where both of them contribute to VSCs 

production and malodor (Rajasekaran et al. 2024, 

Zayed et al. 2021).  

S. mutans is a well-established Gram-positive 

coccus accountable for vast majority of bad dental 

health. Its pathogenicity is mainly due to its ability to 

attach to tooth surfaces, develop biofilm structures that 

are hard to disrupt and produce lactic acid as a 

metabolic byproduct of carbohydrate fermentation. 

Acid production maintains low pH, promoting tooth 

enamel demineralization and degradation of the entire 

tooth structure, particularly in early dentition 

(Thayumanavan et al. 2025). Moreover, Mahdi et al. 

(2025) revealed that S. mutans is responsible for the 

generation and progress of carious lesions as it is 

acidogenic and aciduric, making it more dominant in 

cariogenic sites than other parts of the oral microbiome. 

Hence, in the present study, S. mutans was the most 

common bacteria to be isolated in both halitosis and 

non-halitosis groups, suggesting it might affect the 

initiation of caries and cause bad breath due to its 

metabolic activity in biofilm. 

The issue of B. cepacia over-detection among 

halitosis patients is crucial. For many decades, this 

bacterium was identified in respiratory diseases among 

immunodeficiency patients. Nevertheless, the recent 

findings confirm its assumption in oral dysbiosis and 

anaerobic niche opportunistic colonization (Bender et 

al. 2022). Also, it was reported that B. cepacia causes 

infections such as bacteremia, urinary tract infections, 

septic arthritis, peritonitis and respiratory tract 

infections. Respiratory tract infections are predominant 

especially in cystic fibrosis patients and in recent years 

its role as a nosocomial pathogen and as a contaminant 

of medical equipment and products such as ultrasound 

gel, and chlorhexidine wipes is also increasingly 

documented (Suhartono et al. 2023, Kumar et al. 2025). 

Therefore, the significant difference between the 

findings in halitosis and non-halitosis groups indicates 

its increasing relevance in oral microbial ecology.  

Particularly, S. aureus had emerged as a bacterium 

of interest owing to its variable existence in halitosis 

cases. Chmielewski et al. (2024) investigated the 

antimicrobial resistance patterns of S. aureus isolated 

from oral cavity and highlighted that this species 

typically exhibits the transient mode of colonization 

that is often regulated by the immune system of the host 

or the maintenance of oral hygiene. Although the higher 

prevalence of S. aureus in the case of halitosis was 

noted, the relationship was not statistically significant, 

and this fact also implies on this bacterium serving not 

as a leading factor contributing to this disease. 

The present investigation suggests that while 

twice-daily brushing does help in halitosis 

management, it would be even more beneficial as an 

adjunct to tongue cleaning and professional periodontal 

care. The results were unexpectedly related to 

periodontitis and bacterial infection, pointing to the 

need for identifying halitosis-associated bacteria more 

precisely rather than general periodontal disease status. 

Future studies would include microbiological analysis 

of VSC-producing bacteria to further clarify these 

relationships. 

 

Conclusion 

The current investigation underlined the complex 

interaction among oral hygiene, periodontal disease, 

bacterial infections, and halitosis. Significant positive 

association with halitosis were observed with factors 

like asthma, peri-implantitis, dental implants, abscesses, 

and caries, while smoking and supragingival calculus 

were more prevalent in Non-Halitosis group and 

revealed no significant relationship with halitosis. It is 

found that advance periodontal disease (stage IV and 

generalized periodontitis) being more common in Non-

Halitosis group, which also showed a higher prevalence 

of bacterial infections in spite of halitosis was more 

likely found in individuals with no bacterial infections. 

Brushing twice daily was highly associated with Non-

Halitosis group, while the remaning oral hygiene 

practices like interdental cleaning, periodontal clinical 

parameters, and existence of missing teeth, revealed 

insignificant association with halitosis. 
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