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Objectives—This study aimed to examine the relationship between self-reported oral health, oral 

hygiene practices, and oral human papillomavirus (HPV) infection among women at risk for 

sexually transmitted infections in Ho Chi Minh City, Vietnam.

Study design—Convenience and referral sampling methods were used in a clinic-based setting 

to recruit 126 women aged 18–45 years between August–October 2013. Behavioral factors were 

self-reported. Oral-rinse samples were tested for HPV DNA of two low-risk and 13 high-risk 

genotypes.

Results—A higher unadjusted prevalence of oral HPV infection was associated with poorer self-

rated overall oral health (p=.001), reporting oral lesions/problems in the past year (p=.001), and 

reporting a tooth loss not because of injury (p=.001). Higher unadjusted prevalence of oral HPV 

infection was also associated with two measures of oral hygiene: lower frequencies of toothbrush 

per day (p=.047) and gargling without toothbrush (p=.037). After adjusting for other factors in 

multivariable logistic regression models, poorer self-rated overall oral health remained statistically 

associated with oral HPV infection (p=.042); yet, the frequency of toothbrush per day did not (p=.

704).

Conclusion—Results corroborate the association between self-reported poor oral health and oral 

HPV infection. The effect of oral hygiene on oral HPV infection remains inconclusive.

Keywords

oral HPV infection; oral health; oral hygiene; oral sex; oropharyngeal neoplasms; oral cancer; 
head and neck cancer

INTRODUCTION

Research has shown that oral infection with high-risk (i.e. oncogenic) types of human 

papillomavirus (HPV) is etiologically associated with oropharyngeal squamous cell 

carcinoma.1–3 In a systematic review, oral HPV was also associated with potentially 

malignant disorders, such as leukoplakia, oral lichen planus, or epithelial dysplasia.4 The 

prevalence of oral HPV infection ranges from 1.3–9.2% in the general population,5–9 and is 

2–3 times higher in HIV-positive populations.10–13 HPV 16 is often the most common type 

identified.5, 6 Risk factors for oral HPV infection which have been consistently identified in 

several studies include cigarette smoking, number of lifetime sex partners, and performing 

oral sex behaviors.2, 3, 5, 6, 13–16 Other less consistently found risk factors are age, biological 

sex, alcohol consumption, and open-mouth kissing.

Both oral health and oral hygiene have been associated with oral and oropharyngeal 

cancers.3 An increased risk of these cancers is associated with indicators of poor oral health 

(e.g. tooth loss, irregular dental check-ups),3 and with indicators of poor oral hygiene (e.g. 

less frequent tooth brushing, having visible plaque, having dental caries).3, 17, 18 Using a 

sample of 3,439 participants aged 30–69 years from the 2009–2010 National Health and 

Nutrition Examination Survey in the United States, our previous study showed that poor oral 

health also elevated the odds of oral HPV infection, independent of smoking status and oral 

sexual behaviors.19 Through epithelial wounds in the oral cavity, HPV enters the basal layer 

of epithelium to establish the infection.20 Poor oral health, which may include ulcers, 
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mucosal disruption, or chronic inflammation, may create an entry portal for HPV or may 

increase the epithelium’s susceptibility to HPV.

The relationship between oral hygiene and oral HPV infection remainsrelatively unexplored. 

Hypothetically, because oral hygiene is fundamental to improve oral health, maintaining 

good oral hygiene practices may reduce oral health problems and thus may have a protective 

effect against oral HPV infection. To our knowledge, only one cohort study of 212 male 

university students (18–24 years old) examined this relationship; and it found a non-

significant association between frequency of tooth brushing per week and oral HPV 

incidence.8 However, only one indicator of oral hygiene (i.e. tooth brushing) was measured 

in this study. Another possible mechanism for the relationship between oral hygiene and oral 

HPV infection is the physical effect of oral rinse in removing HPV or exfoliated cells that 

contain HPV after exposure. This proposition is supported by the thought that the 

continuous flow of saliva possibly contributes to a commonly lower HPV prevalence and 

incidence in the oral region, compared with anogenital sites.9 If this physical effect is real, 

using oral rinse shortly after performing oral sex may help wash away HPV DNA or 

exfoliated cells which contain HPV DNA at the point of exposure, and may reduce 

subsequent oral HPV infection. This effect is particularly more observable in high-risk 

populations who have several oral sex partners.

This study aimed to examine the relationship between self-reported oral health, self-reported 

oral hygiene practices, and oral HPV infection among women at risk for STIs in Ho Chi 

Minh City (HCMC), Vietnam. Results of this research are important for future interventions 

to prevent oncogenic HPV infection in the oral cavity.

MATERIALS AND METHODS

Study Population

Women at risk for sexually transmitted infections (STIs) were recruited from a clinic-based 

cross-sectional study at two gynecology clinics at a national obstetrics/gynecology hospital 

in HCMC. We employed convenience sampling to recruit all eligible women aged 18–45 

years who came to these clinics between August–October 2013. Eligibility criteria, which 

defined being at risk for STIs, included at least one of the following: (1) had ≥ 3 different 

lifetime sexual partners, (2) had ≥ 2 different sexual partners in the past month, (3) was 

diagnosed with any STI ≥ 2 times or with ≥ 2 types, (including chlamydia, gonorrhea, 

syphilis, trichomoniasis, granuloma inguinale, Herpes Simplex Virus, HPV, HIV, and 

Hepatitis B Virus; and including an STI diagnosis at the time of recruitment), and (4) ever 

exchanged sex for money or other goods. Even in urban areas in Vietnam, like HCMC, it is 

uncommon for women in the general population to have multiple sexual partners (e.g. mean 

lifetime number of sexual partners = 1.1, SD = .5),21 and to have premarital sex (e.g. about 

2.6% in a national Survey Assessment of Vietnamese Youth).22 All eligible women were 

invited to take part in the study; three refused to participate due to time conflicts. We 

additionally employed a snow-ball sampling technique by asking those participants who 

reported ever trading sex to refer other female sex workers in their network to participate in 

this study. The total sample size was 126. The study protocol was approved by a local 
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institutional review board (IRB) (QD/BVTD-2424) and the IRB of The University of Texas 

Health Science Center at Houston (HSC-SPH-13-0297).

Data collection

Prior to data collection, all participants went through an informed consent process and 

provided a written consent. Participants underwent a 45-minute face-to-face interview, and 

then provided an oral rinse specimen for oral HPV testing. Interviewers were nurses and 

physicians who were trained on how to conduct the interviews and on all related ethical 

issues. A structured questionnaire, which had been pre-tested with a convenience sample of 

eight healthcare professionals and 10 women in Vietnam, was used for the interviews. All 

interviews were conducted in Vietnamese, in private clinic rooms. Each participant received 

the equivalent of $7 US dollars in compensation for their time. After the interview, 

participants were instructed to gargle with 10 mL of a common commercial mouthwash for 

20 seconds, and then expectorated the specimen into a sterile collection cup. Specimens 

were transported to the hospital’s Biological & Genetic Testing Lab on a daily basis for 

HPV genotyping. The principal investigators (TB and Ly T) directly supervised all data 

collection activities in the clinics.

Measures

Primary independent variables included oral health and oral hygiene practices, collected 

through self-report in the interviews. Oral health was measured by self-rated overall oral 

health on a 5-point Likert scale (poor, fair, so-so, very good, and excellent), number of times 

having oral lesions/problems in the past year, and having a tooth lost not because of 

injury.23 Variables measuring oral hygiene practices comprised the average number of times 

of toothbrushing per day in the past year, frequency of gargling without toothbrushing in the 

past year (i.e., beside times of toothbrushing; from 1=never to 5=very often), and the 

average number of toothbrushing or gargling shortly after performing oral sex (i.e. the 

woman’s mouth contacted male partner’s genitals) per 10 occasions of performing oral sex 

in the past year. Because the distribution of this last variable was either very uncommon (0–

3 times) or very common (8–10 times), with very few cases in between, it was dichotomized 

as always brushing teeth or gargling after performing oral sex or not (yes=8–10 times vs. no) 

in this analysis. We additionally asked for the number of hours since last tooth brushing or 

gargling in order to control for potential bias in HPV detection. The primary dependent 

variable was oral infection with any HPV type(s) (see below). Covariates included age, 

education level, cigarette smoking status, alcohol use, drug use, ever traded sex, oral sex 

behaviors, frequency of using a protection (condom/dental dam) in oral sex, lifetime number 

of vaginal/oral sex partners, and HIV status.

HPV DNA Detection Technique

We used the automated Kingfisher system with DynaBead® (Invitrogen) and detergents 

(Triton X100, Guadinin thiocyanate - Merck) to extract DNA from collected specimens. 

DNA-binding beads were then washed by ethanol to remove contaminants. To screen for the 

existence of HPV DNA, nested polymerase chain reaction (PCR) was used with consensus 

primers designed on the L1 gene of the HPV DNA (MY09/M11 PCR). After amplification, 
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PCR products were analyzed by electrophoresis on 2% agarose gels staining with GelRed 

(Biotium). HPV-positive samples were then genotyped. Amplicons were hybridized onto 

ELISA plates which were coated with streptavidine and specific genotyped probes in each 

well (genotypes 6, 11, 16, 18, 31, 33, 35, 39, 45, 51, 52, 56, 58, 59, & 68). Genotype-

specific probes bound to complementary denatured amplicons. The resulting hybrids were 

detected by tetramethyl benzidine coloring after incubation with horseradish-peroxidase -

binding monoclonal antibody to digoxigenin. Finally, absorbance was read using the 

iMark™ Microplate Reader (Biorad) at 450nm. The variable of oral HPV infection was 

coded as positive if any of the 2 low-risk (6 & 11) or 13 high-risk (the remaining in the 

above list) HPV DNA types were detected.

Data analysis

Bivariate associations between demographic or behavioral variables and oral HPV infection 

were examined using chi-square tests or binary logistic regression. Due to small numbers of 

cases responding to some values of self-rated overall oral health, responses to this variable 

were recoded into three categories: poor-fair, so-so, and very good-excellent. Separate 

multivariable logistic regression models were used to examine the adjusted associations 

between primary independent variables (oral health and oral hygiene practices, respectively) 

and oral HPV outcomes. A directed acyclic graph was used to select covariates to be 

controlled for in multivariable logistic regression models.24 A two-sided p-value of <.05 was 

considered statistically significant.

RESULTS

In our sample, 95.2% were Kinh ethnicity, the major ethnicity in Vietnam. The mean age of 

participants was 31.9 years (S.D.= 6.2; median= 32). About half of them had not attended 

high school (Table 1). Seventy-two percent had ever performed oral sex, and 37.3% reported 

ever trading sex for money, drugs, or other in-kind exchange. The prevalence of those who 

currently smoked and ever used drugs was 16.7% and 13.0%, respectively; most of these 

were in the subgroup reporting ever traded sex (all p values <.001, data not shown). The 

prevalence of HIV-positive participants was 6.3% (1.3% in those who never traded sex, and 

14.9% in those who ever traded sex, p=.009). The prevalence of self-rated overall oral health 

was 17.6% for poor or fair, 43.2% for so-so, and 39.2% for very good or excellent. The 

majority of participants (68.3%) brushed their teeth on average >1–2 times per day in the 

past year; 11.9% brushed their teeth 1 time or less per day. In addition to toothbrushing, 

22.2% participants reported that they gargled sometimes and 35.7% gargled often or very 

often. Among those who gargled without toothbrushing (n=81), 75.3% used water only, 

17.3% used water with salt, and the remaining (7.4%) used commercial mouthwash. Among 

those who had ever performed oral sex (n=91), 58.9% always brushing teeth or gargling 

after performing oral sex.

The overall prevalence of oral infection with any HPV type was 24.6% (31/126), and with 

any high-risk HPV type (i.e. excluding 6 & 11) was 16.7% (21/126). In the subgroup of 

those who ever traded sex, the prevalence of oral HPV infection was 48.9% for any type and 

38.3% for high-risk types. Among those who had any-type oral HPV infection, one case was 
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infected with two types and one case was infected with three types. Among those who had 

oral infection with a high-risk type of HPV (n=21), the most common types were 52 (n=10, 

47.6%), 58 (n=7, 33.3%), and 16 (n=3, 14.3%). No participant had prior HPV immunization.

Table 1 displays bivariate associations between any-type oral HPV infection and 

participants’ characteristics. Higher prevalence of oral HPV infection was found in those 

who currently smoked, drank alcohol in the past 90 days, ever used drugs, ever performed 

oral sex, first performed oral sex at a younger age, had a higher number of lifetime vaginal 

sex partners, had a higher number of lifetime partners on whom participants performed oral 

sex, and ever traded sex. Among those who ever performed oral sex, 94.5% never used any 

protection; this was not associated with oral HPV infection, which might be due to the small 

sample of those who ever used protection. Higher prevalence of oral HPV infection was also 

associated with all three measures of self-reported oral health, including self-rated poorer 

oral health (p=.001), having oral lesions/problems in the past year (p=.001), and having 

tooth loss not because of injury (p=.001). Regarding oral hygiene practices, higher 

frequency of tooth brushing per day (p=.047) and gargling without toothbrushing (p=.037) 

were associated with a lower risk of oral HPV infection in bivariate analysis. Always 

brushing teeth or gargling after performing oral sex (p=.175) and time since last tooth 

brushing or gargling (p=.801) were not associated with oral HPV detection.

We built separate multivariable logistic regression models to further examine the 

associations between self-reported oral health, oral hygiene, and oral HPV infection when 

controlling for other factors (Table 2). Self-rated overall oral health (Model 1) was selected 

to represent oral health in this report, as in our previous work,19 and average number of 

toothbrushing per day in past year (Model 2) to represent oral hygiene. Oral hygiene and 

oral health were examined in separate models because oral health might be an intermediate 

between oral hygiene and oral HPV infection. Based on a priori knowledge and directed 

acyclic graphs, we controlled for ever traded sex, ever performed oral sex, and smoking 

status. Smoking was not included in the Model 2 because it cannot be a cause of the primary 

independent variable of oral hygiene. Lifetime numbers of oral/vaginal sexual partners were 

not included because these were strongly related to and were a descendant of ever traded 

sex. Although frequency of toothbrushing per day in the past year was strongly associated 

with self-rated overall oral health in bivariate analysis (p<.001, data not shown), results in 

the multivariable logistic regression models indicated that self-rated overall oral health (p=.

042) but not frequency of toothbrushing per day (p=.704) remained associated with oral 

HPV infection.

DISCUSSION

To our knowledge, this study is the first to report on oral HPV infection and associated risk 

factors in Vietnam. In this group of at-risk women in HCMC, our data showed that oral 

HPV infection was common. About one-fourth were infected with at least one HPV type, 

and 16.7% were infected with one of the 13 high-risk types which could be detected by our 

testing technique. These figures are slightly lower than the prevalence of oral HPV infection 

in other at-risk populations, such as in the United States (34.0%).11 However, in the 

subgroup of those who ever traded sex, the prevalence of oral HPV infection doubled, 
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mirroring the high prevalence of genital HPV infection (from 42.5%–85.0%) in this specific 

group in Vietnam.25, 26

Risk factors for oral HPV infection in our sample were consistent with risk factors found in 

previous studies, including smoking status, ever performed oral sex, first performed oral sex 

at a younger age, lifetime number of vaginal sex partners, and lifetime number of oral sex 

partners.5, 11, 14 Most previous studies have documented a strong association between oral 

HPV infection and HIV-positive status due to immunosuppression (e.g. see Beachler et al., 

2012)11. However, this association was not statistically significant in our sample, likely due 

to a very limited number of HIV-positive cases. Given that oral high-risk HPV infection has 

been established as a cause for a subset of oropharyngeal cancers, and that this infection was 

significantly more prevalent in those who reported trading sex, interventions for sex-worker 

groups may be needed to prevent long-term burden of oropharyngeal cancers.

Our results showed that self-reported oral health measures, particularly self-rated overall 

oral health, were significantly associated with oral HPV infection. The association between 

self-rated overall oral health and oral HPV infection remained significant in the 

multivariable model, after controlling for other known risk factors (e.g., performing oral sex, 

smoking). This suggests that self-reported poor oral health is an independent risk factor for 

oral HPV infection, regardless of trading-sex status, performing oral sex, and smoking 

status. This finding is consistent with the results from our previous work, which were the 

first to suggest the tie between oral health and oral HPV infection, irrespective of smoking 

and performing oral sex.19

Our study provides initial evidence regarding possible links between a variety of self-

reported oral hygiene practices and oral HPV infection. As mentioned above, only one 

previous study examined and found a non-significant association between tooth brushing 

and oral HPV infection in univariate analysis.8 Our results showed that lower frequency of 

tooth brushing or gargling without toothbrushing per day were associated with higher oral 

HPV prevalence in bivariate analysis; yet these associations no longer existed when 

controlling for other risk factors. The association between self-reported oral health, but not 

oral hygiene, and oral HPV infection may be due to the susceptibility directly caused by 

these two factors. It is presumed that HPV infects the basal layer of epithelium in the oral 

cavity through epithelial wounds,20 which may be caused by poor oral health and possibly 

associated with self-reported poor oral health. Poor oral hygiene, although significantly 

related to self-reported poor oral health in this analysis, may not directly create an entry 

portal for HPV such as ulcers or mucosal disruption.

This study is also the first to examine the association between oral hygiene after performing 

oral sex and oral HPV infection. Although some previous studies have suggested the 

preventive role of certain sexual hygiene habits on HPV infectivity, such as penile cleaning 

after sex to reduce genital HPV infection in men,27 this study did not find an association 

between tooth brushing or gargling after performing oral sex and oral HPV status. Even 

when this association was stratified by whether participants had oral lesion(s) in the past 

year, no significant association was observed (p>.460, data not shown). These results 

suggest that oral hygiene practices may not have a direct effect on oral HPV infectivity. 
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Alternatively, the non-associations may be due to the fact that most HPV types detected in 

our test were mucosal, which could not be easily washed away (and hence reduced in viral 

load) by tooth brushing or oral rinse after sex. Another alternative is the insufficient 

statistical power to detect such an association due to small sample size. Similarly, the 

number of hours since the last toothbrushing or gargling was not associated with oral HPV 

detection (p=.914). On one hand, this suggests that collection of oral samples using oral 

rinse for HPV testing was not affected by the most recent time of toothbrushing or gargling. 

On the other hand, this finding suggests that oral HPV infection might not be prevented by 

one-time tooth brushing or oral rinse, independent of oral health status. Further research, 

particularly prospective studies, is needed to elucidate the effect of oral hygiene practices on 

oral HPV infectivity and incidence (rather than prevalence). In future studies, it is also 

necessary to separate measures of oral rinse after oral sex (which may physically remove 

HPV DNA or cells containing HPV DNA) and measures of toothbrushing (which may cause 

micro-abrasions and thus create an entry portal for HPV). Understanding the roles of oral 

hygiene practices on oral HPV infection is important because these behavioral factors are 

modifiable.

This study was not without limitations, and the results were preliminary. The cross-sectional 

design engenders ambiguity in temporal relationships between variables. However, because 

of its asymptomatic status,20, 28 oral HPV infection was unlikely to affect self-reported oral 

health and oral hygiene. Additionally, these cross-sectional data did not enable investigation 

of newly infected oral HPV (i.e., incidence) and persistent oral HPV infection. Even if oral 

hygiene practices are not associated with oral HPV prevalence, they may have a preventive 

effect on HPV incidence. While the HPV type-specific test used in our study was approved 

as an in vitro diagnostic product for clinical use for cervical HPV testing in Vietnam, no 

validating or comparative analysis has been performed for its results with oral specimens. 

The small sample size might have reduced statistical power to examine associations of 

interest, especially in multivariable analyses. Self-report of oral health may not be as reliable 

as dental examination indicators to reflect actual oral health status. Regarding smoking, we 

only asked for cigarette smoking. However, this was the most common tobacco product used 

in Vietnam, and the prevalence of using other tobacco products (e.g., water pipes, betel) was 

<1% in Vietnamese women aged <45.29 Lastly, our findings pertain to this at-risk group of 

women and may not be generalizable to women in the general or other populations. Despite 

these limitations, this study provides important findings regarding the possible roles of oral 

health and oral hygiene practices on oral HPV infection. While the links between oral 

hygiene, oral health and oral HPV infection are speculative in nature, the observed links in 

this study point to the potential importance of these factors and thus call for further work on 

this topic.

CONCLUSION

Overall, these preliminary results corroborate the association between self-reported poor oral 

health and an increased risk of oral HPV infection. Thus, improving oral health may help 

prevent oral HPV infection and oral HPV-related diseases. The effect of oral hygiene 

practices on oral HPV infection, however, remains inconclusive. Further studies, particularly 

prospective ones, are necessary to elucidate the role of oral hygiene practices on preventing 
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oral HPV infection. This study also revealed that oral HPV infection was common in 

Vietnamese women at risk for STIs. Thus, future studies on this topic or on oropharyngeal 

cancers outcomes in Vietnam are needed.
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STATEMENT OF CLINICAL RELEVANCE

This study suggests that self-reported poor oral health may be associated with an 

increased risk of oral oncogenic HPV infection. Thus, improving oral health, particularly 

among high-risk populations, may help prevent oral HPV infection and subsequent oral 

HPV-related diseases.
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Table 1

Prevalence of oral infection with any HPV type by demographic and behavioral characteristics

Characteristics Total, n (%) Oral HPV infection

n (%) Unadjusted odds ratios (95% CI)

Total 126 31 (24.6)

Age

 19–25 20 (15.9) 8 (40.0) 3.22 (.92–11.29)

 26–35 71 (56.3) 17 (23.9) 1.52 (.54–4.28)

 36–45 35 (27.8) 6 (17.1) 1a

 p value (for trend) .163 (.074)

Education level

 Secondary school or lower 61 (48.8) 17 (27.9) 1

 High school or higher 64 (51.2) 13 (20.3) .66 (.29–1.51)

 p-value .323

Currently smokedb

 Yes 21 (16.7) 11 (52.4) 4.68 (1.75–12.52)

 No 105 (83.3) 20 (19.0) 1

 p-value .001

Average numbers of drinks per week in the past 90 days

 0 74 (59.7) 12 (16.2) 1

 <1 drink/wk 22 (17.7) 8 (36.4) 2.95 (1.02–8.57)

 1–5 drinks/wk 17 (13.7) 5 (29.4) 2.15 (.64–7.24)

 >5 drinks/wk 11 (8.9) 6 (54.5) 6.20 (1.63–23.63)

 p-value (for trend) .020 (.006)

Ever used drugs

 Yes 16 (13.0) 9 (56.2) 5.59 (1.86–16.82)

 No 107 (87.0) 20 (18.7) 1

 p-value .001

Ever performed oral sex

 Yes 91 (72.2) 27 (29.7) 3.27 (1.05–10.17)

 No 35 (27.8) 4 (11.4) 1

 p-value .033

Age of first performing oral sexc

 15–20 18 (19.8) 9 (50.0) 4.13 (1.28–13.75)

 21–25 32 (35.2) 10 (31.2) 1.88 (.64–5.49)

 >25 41 (45.1) 8 (19.5) 1

 p-value (for trend) .060 (.042)

Lifetime number of vaginal-sex partners

 1 49 (38.9) 1 (2.0) 1

 2 16 (12.7) 3 (18.8) 11.08 (1.06–115.53)

 3–10 24 (19.0) 9 (37.5) 28.80 (3.37–246.21)

 >10 37 (29.4) 18 (48.6) 45.47 (5.67–364.93)
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Characteristics Total, n (%) Oral HPV infection

n (%) Unadjusted odds ratios (95% CI)

 p-value <.001 (<.001)

Lifetime number of partners on whom participants performed oral sexc

 1 41 (45.1) 3 (7.3) 1

 2 8 (8.8) 3 (37.5) 7.6 (1.19–48.44)

 3–10 17 (18.7) 7 (41.2) 8.87 (1.94–40.60)

 >10 25 (27.5) 14 (56.0) 16.12 (3.91–66.43)

 p-value <.001 (<.001)

Ever traded sex

 Yes 47 (37.3) 23 (48.9) 8.51 (3.36–21.52)

 No 79 (62.7) 8 (10.1) 1

 p-value <.001

History of vaginal STIs (excluding HIV)

 Yes 34 (27.0) 21 (22.8) 1.41 (.58–3.41)

 No 92 (73.0) 10 (29.4) 1

 p-value .446

HIV status

 Positive 8 (6.3) 2 (25.0) 1.33 (.24–7.39)

 Negative 65 (51.6) 13 (20.0) 1

 Unknown/undisclosed 53 (42.1) 16 (30.2) 1.73 (.74–4.03)

 p-value .442

Self-rated overall oral health

 Poor-fair 22 (17.6) 11 (50.0) 7.17 (2.17–23.68)

 So-so 54 (43.2) 13 (24.1) 2.27 (.79–6.54)

 Very good-excellent 49 (39.2) 6 (12.2) 1

 p-value .003 (.001)

Number of times having oral lesions/problems in past year

 None 50 (40.3) 6 (12.0) 1

 1–2 times 38 (30.6) 8 (21.1) 1.96 (.62–6.21)

 3–4 times 16 (12.9) 7 (43.8) 5.70 (1.55–21.03)

 5 times or more 20 (16.1) 9 (45.0) 6.00 (1.76–20.45)

 p-value .006 (.001)

Having a tooth lost not because of injury

 Yes 38 (30.2) 17 (44.7) 4.28 (1.82–10.09)

 No 88 (69.8) 14 (15.9) 1

 p-value .001

Average number of toothbrushing per day in past year

 1 or less 15 (11.9) 6 (40.0) 4.89 (1.00–23.93)

 >1–2 86 (68.3) 22 (25.6) 2.52 (.69–9.25)

 >2 25 (19.8) 3 (12.0) 1

 p-value (for trend) .129 (.047)

Frequency of gargling without toothbrushing

Oral Surg Oral Med Oral Pathol Oral Radiol. Author manuscript; available in PMC 2016 July 01.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Bui et al. Page 14

Characteristics Total, n (%) Oral HPV infection

n (%) Unadjusted odds ratios (95% CI)

 Never/rarely 53 (42.1) 18 (34.0) 2.79 (1.04–7.49)

 Sometimes 28 (22.2) 6 (21.4) 1.48 (.44–5.00)

 Often/very often 45 (35.7) 7 (15.6) 1

 p-value .098 (.037)

Always brushing teeth or gargling after performing oral sexc

 Yes 53 (58.9) 13 (24.5) .53 (.21–1.33)

 No 37 (41.1) 14 (37.8) 1

 p-value .175

Number of hours since last tooth brushing or gargling

 ≤2 23 (18.3) 5 (21.7) .83 (.23–3.09)

 3–4 44 (34.9) 11 (25.0) 1.00 (.34–2.99)

 5–6 31 (24.6) 8 (25.8) 1.04 (.32–3.38)

 ≥7 28 (22.2) 7 (25.0) 1

 p-value (for trend) .988 (.801)

a
An OR=1 indicates the reference group.

b
Defined as ever smoked ≥ 100 cigarettes lifetime and smoked in the past 30 days.

c
Among those who ever performed oral sex, n=91.
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Table 2

Adjusted odds ratios (OR) for oral HPV infection in multivariable logistic regression modelsa

Model 1 Model 2

Independent variables OR (95% CI) p-values OR (95% CI) p-values

Ever traded sex

 Yes 4.53 (1.48–13.92) .001 7.64 (2.85–20.52) <.001

 No 1b 1

Ever performed oral sex

 Yes 3.21 (.83–12.45) .090 2.35 (.69–8.00) .173

 No 1 1

Currently smoked

 Yes 1.49 (.43–5.12) .530

 No 1

Self-rated overall oral health .042c

 Poor-fair 4.12 (1.05–16.15) .042

 So-so 2.01 (.65–6.23) .227

 Very good-excellent 1

Average number of toothbrushing per day in past year .704c

 1 or less 1.45 (.25–8.50) .681

 >1–2 1.80 (.44–7.38) .412

 >2 1

a
Dependent variable: oral infection with any HPV type, 1=yes.

b
An OR=1 indicates the reference group.

c
p-value for trend when all values in the according independent variable were considered ordinal.
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