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Background and Purpose: Oral health plays an important role in overall health. But little is known about the problems with oral 
health behaviors and oral health-related quality of life (OHRQoL) among dental patients in China. This study aimed to investigate oral 
health behaviors and OHRQoL, as well as to examine the effects of oral health behaviors and associated factors on OHRQoL among 
dental patients.
Methods: This cross-sectional study was conducted from June 2022 to July 2022 in the Department of Stomatology of the First 
Mobile General Hospital of Armed Police, Hebei, China. The five-item short form of the Oral Health Impact Profile (OHIP-5) was 
used to evaluate OHRQoL. Oral health behaviors were assessed by a 16-items oral health behavior questionnaire, and socio- 
demographic data were collected by a socio-demographic questionnaire. The t-test, one-way ANOVA, and multiple linear regression 
analysis were used to investigate the associations between the study variables.
Results: 186 participants were included in the study. The average age of the participants was 24.62 years (SD = 10.67). The mean 
OHIP-5 score was 4.31 (SD =3.35). Oral health-related quality of life differed significantly by smoking history, history of alcohol 
consumption, work status, economic pressure, self-rated oral health status, daily brushing frequency, dental caries condition, and 
whether they take the initiative to learn about oral health. Multivariate analysis found that the self-rated oral health status and work 
status were significantly associated with the OHIP scores. The retired people and those with poor self-rated oral health displayed poor 
OHRQoL.
Conclusion: In general, dental patients’ oral health needs to be improved, the majority of patients reported practicing poor oral health 
behaviors, among which the retired population and hose with poor self-rated oral health showed poor OHRQoL. OHRQoL in dental 
patients is a complex issue associated with social and behavioral factors.
Keywords: cross-sectional studies, dental clinics, health behavior, oral health, oral health-related quality of life, OHRQoL

Introduction
Oral health is important for general health.1 Globally, oral diseases lead to serious health and economic burdens, resulting in 
a significant reduction in quality of life.2 Oral diseases such as caries, dental fluorosis, tooth loss, periodontal disease, dental 
injuries, oral cancer, dental anomalies, craniofacial disorders, and many more have got a negative impact on oral health-related 
quality of life (OHRQoL).3 Research has shown that oral health status is associated with OHRQoL in the general population.4 

Oral health is perceived as an essential component of overall quality of life, and OHRQoL refers to a person’s perceived 
health, well-being, and quality of life related to oral conditions and function.4 OHRQoL is a significant predictor of general 
health and well-being. Recent research found significant and relevant associations between OHRQoL and oral health 
knowledge, practice, and self-rated oral health.5 Studies have shown that age, low income, brushing once a day, and tooth 
decay are all associated with poor OHRQoL,6 and more favorable oral health attitudes and behaviors lead to better oral health- 
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related quality of life among medical students.7 Socioeconomic disparities and poor oral health habits appear to be part of the 
major factors responsible for dental extractions.8 Previous studies showed that the socioeconomic status of the teenagers and 
their parents’ oral health-related beliefs predicted their oral health-related beliefs, which in turn predicted their use of 
toothbrushes and dental services. Moreover, there was an association between dental service use and untreated caries and 
missing tooth surfaces in adulthood, and a negative correlation between the number of untreated caries and missing tooth 
surfaces and OHRQoL.9 Better health-related behaviors and routine dental attendance have a protective effect on OHRQoL.10

At present, the association between sociodemographic factors, clinical dental conditions, oral health behaviors, and 
OHRQoL has been investigated in adolescents, the elderly, pregnant women, and adult populations,11–14 while the 
research on OHRQoL and compliance of oral health behaviors of dental patients in China are sparse, who have a high 
prevalence of oral diseases, deserve more attention. According to the Fourth National Oral Health Survey (2015–2016) in 
mainland China,15 a large proportion (more than 52.8%) of Chinese adults have periodontal disease, and the severity of 
periodontal disease was positively associated with age.15 The prevalence of dental caries in 12–15-year-old school 
adolescents in northeast China was 53.65%,16 and the prevalence of crown caries among 55 to 74-year-old adults in 
Guangdong was 79.17%.17 In contrast to the high prevalence, less than 20% of Chinese adults were knowledgeable about 
periodontal disease. Furthermore, oral health behaviors and oral health service utilization are not optimistic,18 only 
21.4% of adults (35–44 years old) and 20.7% of older adults (65–74 years old) utilized oral health services in the past 12 
months.19,20 In the 4th National Oral Health Survey, the OHRQoL of the adults in China was fair and was mainly 
influenced by dental caries, the integrity of dentition, and restoration of lost teeth.21

Although oral diseases can be prevented and controlled, there is a great difference in the treatment effect of diseases 
because people have different levels of knowledge about oral diseases, and their compliance with oral health behaviors 
varies.22 An essential element to achieving good oral health is the adoption of efficient and effective oral health 
behaviors. The value of good oral health behaviors has gained increasing interest in recent years. Studies have shown 
that oral health behavior affects the oral health status of individuals.23 To achieve and maintain good oral hygiene, tooth 
brushing, and flossing, the use of fluoride toothpaste is recommended.24,25

Although patient awareness and compliance behaviors play a critical role in both disease prevention and treatment 
outcomes, little is known about the problems with their oral health behaviors and how they are affected by oral health 
problems and the associated factors. Here we conducted a study to investigate OHRQoL, oral health behaviors, and 
associated factors among dental patients. The research questions were “What are the oral health behaviors and oral 
health-related quality of life of dental patients?” and “Is the oral health-related quality of life influenced by oral health 
behaviors and other factors?”. We hypothesized that patients with favorable socio-economic conditions and healthy oral 
behaviors had a better oral health-related quality of life compared to patients with less favorable socio-economic 
conditions and poor oral health behaviors.

For these reasons, two research objectives resulted: 1) The first objective of the study was to assess the current status 
of dental patients’ oral health behaviors and oral health-related quality of life. 2) The second objective of the study was to 
examine the effects of oral health behaviors and related factors on OHRQoL among dental patients.

Methods
Study Design
A descriptive cross-sectional study design was conducted from June 2022 to July 2022 with 186 patients aged from 18 to 77 years 
old that attended the Department of Stomatology of the First Mobile General Hospital of Armed Police, Hebei, China. 
A convenience sample of participants was used. OHRQoL was the outcome of interest. The survey explored oral health behaviors, 
such as daily brushing frequency, brushing time, brushing method, and OHRQoL measured by OHIP-5- among outpatients in the 
dental clinic.

Procedure
The study protocol was approved by the College of Nursing, Central South University, Nursing and Behavioral Medicine 
Research Ethics Review Committee (E202297). All methods were carried out in accordance with relevant guidelines and 
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regulations (Declaration of Helsinki). Potential participants were approached by two dental nurses, informed of the purpose of the 
study and what it entailed, and told that their participation was voluntary and that they could terminate their participation at any 
time. If patients indicated interest, they were provided with a self-administered questionnaire to complete while waiting for their 
medical appointment. In terms of training and calibration, before conducting the study, the investigators were trained in the 
questionnaire by our team (two graduate student supervisors and three graduate students who have received systematic training in 
research) and calibrated to limit examiner variability.

Data collection was made via several self-administered questionnaires in the waiting room. The questionnaires were used to 
obtain data on socio-demographic characteristics (age, sex, marital status, education level, monthly income, etc. See Table 1). In 
addition, the OHIP-5 scale was used to assess the impact of perceived oral health on quality of life. During the consultation, the 
investigator asked the patient the reason for the dental visit, whether they have seen a dentist in the past year and self-assessed oral 
health status, the type of disease was filled in by the investigators after the oral examination was carried out by an experienced 
dentist (Table 2). The questionnaire also included items related to oral health behaviors (brushing frequency, brushing methods, 
frequency of dental visits, etc. See Table 3).

Table 1 Mean OHIP-5 Scores of the Participants in Relation to Socio-Demographic Characteristics

Variables Number (%) Score (x± s) t/F value P value

Gender 0.610 0.543
Male 146 (78.5) 4.39±3.431

Female 40 (21.5) 4.03±3.076

Ethnicity 0.136 0.892
Han Chinese 179 (96.2) 4.32±3.391

Ethnic Minority 7 (3.8) 4.14±2.340

Age group (years) 1.504 0.215
18~25 105 (56.5) 4.16±3.073

26~35 55 (29.6) 4.07±3.558

36~55 18 (9.7) 5.89±3.104
≥56 8 (4.3) 4.38±5.344

BMI classification 0.387 0.680

≤18.5 6 (3.2) 3.50±1.871
18.5~24.0 125 (67.2) 4.23±3.285

≥24.0 55 (29.6) 4.58±3.640

Education level 1.044 0.386
Primary and below 7 (3.8) 3.43±4.036

Junior secondary 7 (3.8) 5.14±3.891

Senior secondary 41 (22.0) 3.51±2.976
College 71 (38.2) 4.45±3.471

Bachelor’s and above 60 (32.3) 4.70±3.310

Smoking history 2.468 0.015
Yes 75 (40.3) 5.04±3.786

No 111 (59.7) 3.82±2.942

History of alcohol 
consumption

2.370 0.019

Yes 55 (29.6) 5.20±3.664

No 131 (70.4) 3.94±3.154
Work status 3.665 0.013

Full-time 76 (40.9) 4.61±3.410

Unemployed 16 (8.6) 4.94±3.151
Retired 5 (2.7) 8.20±4.712

Other 89 (47.8) 3.73±3.111

(Continued)
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Inclusion and Exclusion Criteria
1. Inclusion criteria: Attendance at a dental clinic; age ≥18 years; clear consciousness, able to make independent 

judgments and complete the questionnaire; informed consent and voluntary participation in the study.
2. Exclusion criteria: mental disorders or other serious illnesses, unable to cooperate with the completion of the 

questionnaire.

Sampling
Since there is no survey on oral health literacy for outpatients in the dental clinic, we refer to the survey on oral health literacy of 
adults,26 whose incidence of low level of oral health literacy is about 12.4%, n=u2ɑp (1-p) /δ2, so this study takes p=0.124 as the 
basis for estimating the sample size, n = the desired sample size when the population is greater than 10,000, δ is the allowable error, 
δ=0.05 is set in this study, take α= 0.05, u= the standard normal deviate, usually set at 1.96 which corresponds to 95% confidence 
level, the final calculation of the sample content required for this study n≈167, the effective response rate is calculated according to 
90%, then the sample size required for this study is 185.

Data Collection
Socio-Demographics Questionnaire
The demographic information of participants includes general demographic information such as age, gender, place of residence, 
marital status, whether living alone, education level, job status, history of smoking, history of alcohol consumption, sleep status, 
monthly household income; and clinical characteristics information, such as reasons for consultation, types of diseases, whether 
visiting the dentist in the past year, self-rated oral health (SROH), etc.

Table 1 (Continued). 

Variables Number (%) Score (x± s) t/F value P value

Marital Status 0.469 0.626

Married 71 (38.2) 4.13±3.505
Unmarried 114 (61.3) 4.40±3.272

Divorced or widowed 1 (0.5) 7.00±0.000

Living alone 0.293 0.770
Yes 40 (21.5) 4.45±4.212

No 146 (78.5) 4.27±3.093

Sleeping status 2.670 0.072
Good 116 (62.4) 4.09±3.340

Fair 62 (33.3) 4.40±3.252

Poor 8 (4.3) 6.88±3.643
Place of residence 0.339 0.735

Urban 124 (66.7) 4.37±3.453

Rural 62 (33.3) 4.19±3.167
Monthly household income 
(RMB)

0.630 0.597

≤2000 19 (10.2) 4.79±4.131
2000~5000 36 (19.4) 4.67±3.052

5000~10,000 96 (51.6) 4.30±3.654

≥10,000 35 (18.8) 3.71±2.150
Economic pressure 2.724 0.046

None 71 (38.2) 3.83±2.928
Lighter 32 (17.2) 3.44±2.850

Fair 69 (37.1) 5.13±3.788

Heavy 14 (7.0) 4.71±3.539
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Oral Health Behaviors Questionnaire
After reviewing literature and group discussions, we developed the 16-item oral health care behavior questionnaire based on the 
5th edition of the World Health Organization (WHO) Basic Methods for Oral Health Surveys. The 16 items include tooth brushing 
habits, oral hygiene preventive measures, the usage of oral hygiene products, participation in oral health examinations, oral 

Table 2 Mean OHIP-5 Scores of the Participants in Relation to Clinical Characteristics

Variables Number (%) Score Variables Number (%)

Reason for dental Visit 1.348 0.254
Swollen or bleeding gums 94 (50.5) 4.83±3.540

Physical examination or consultation 33 (17.7) 4.15±3.447

Loose teeth 5 (2.7) 3.80±2.490
Bad taste in the mouth 3 (1.6) 4.33±2.082

Other discomfort 51 (27.4) 3.51±2.969

Disease Type 0.255 0.937

Caries 33 (17.7) 4.64±3.959
Periodontitis 64 (34.4) 4.47±2.862

Oral mucosal disease 4 (2.2) 3.50±1.732

Missing teeth 19 (10.2) 4.20±3.429
Fractured tooth 5 (2.7) 4.20±2.490

Other 61 (32.8) 4.31±3.657

Visited the dentist in the past year 0.446 0.656

Yes 100 (53.8) 4.21±3.346

No 86 (46.2) 4.43±3.377

Self-rated oral health 6.207 <0.001

Poor 28 (15.1) 6.61±4.263
Fair 129 (69.4) 4.07±3.135

Good 21 (15.1) 3.24±2.427

Very good 8 (4.3) 3.00±1.690

Table 3 Mean OHIP-5 Score of the Participants in Relation to Oral Health Behaviors

Variables Number (%) Score (x ± s) t/F value P value

Daily brushing frequency (times) 3.633 0.028
≤1 29 (15.6) 5.83±4.080

2 144 (77.4) 4.05±3.207

≥3 13 (7.0) 3.85±2.304
Brushing method 0.205 0.893

Brush horizontally 37 (19.9) 4.30±3.503

Brush vertically 40 (21.5) 3.98±3.158
Brush in a circle 30 (16.1) 4.57±3.308

No fixed method 79 (42.5) 4.39±3.443

Brushing time (minutes) 2.453 0.089
≤1 19 (10.2) 5.42±3.485

2 110 (59.1) 4.48±3.399

≥2 57 (30.9) 3.61±3.127
Flossing or not 0.379 0.685

Never or occasionally 119 (64.0) 4.39±3.299

1~2 times per week 35 (18.8) 4.46±3.311
≥3 times per week 32 (17.2) 3.84±3.655

(Continued)
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Table 3 (Continued). 

Variables Number (%) Score (x ± s) t/F value P value

Use toothpicks 1.746 0.177

Never or occasionally 127 (68.2) 4.00±3.268
1~2 times per week 41 (22.0) 4.98±3.290

≥3 times per week 18 (9.7) 5.00±3.926

Rinse mouth after meals 0.658 0.579
Never or occasionally 86 (46.2) 4.13±3.409

1 time daily 48 (25.8) 4.85±3.537

2 times daily 30 (16.1) 3.90±2.857
≥3 times daily 22 (11.8) 4.41±3.418

Use mouthwash 0.952 0.417

Never or occasionally 158 (84.9) 4.41±3.437
1 time per day 13 (7.0) 3.08±1.977

2 times a day 7 (3.8) 3.43±3.101

≥3 times daily 8 (4.3) 5.13±3.563
Use fluoride toothpaste 1.021 0.362

Yes 49 (26.3) 4.06±2.794

No 40 (21.5) 3.83±3.112
Do not know 97 (52.2) 4.64±3.686

Regular oral examination 1.484 0.229
Never 122 (65.6) 4.46±3.540

Once a year 48 (25.8) 4.40±3.207

Twice a year or more 16 (8.60) 2.94±1.769
Regular dental cleaning 0.149 0.861

Never 137 (73.7) 4.36±3.476

Once a year 42 (22.6) 4.10±2.970
Twice a year 7 (3.76) 4.71±3.450

Frequency of toothbrush 
replacement

1.713 0.166

Never 20 (10.8) 3.70±2.716

Semi-annually 30 (16.1) 4.40±2.920

2~3 months 105 (56.5) 4.06±3.410
1 month 31 (16.7) 5.48±3.767

Whether there is caries 4.257 0.016

Yes 75 (40.3) 4.89±3.689
No 40 (21.5) 3.03±2.587

I do not know 71 (38.2) 4.42±3.206

Whether gums bleed when 
brushing teeth

0.861 0.463

Never 53 (28.5) 3.91±3.358

Sometimes (1 time/week) 98 (52.7) 4.33±3.361
Often (≥3 times/week) 21 (11.3) 4.48±3.683

Do not know 14 (7.5) 5.50±2.739

When brushing bleeding or gums 
are swollen and painful

0.197 0.898

No treatment needed 83 (44.6) 4.14±3.771

Go back to the dentist when you have 
time

76 (40.9) 4.49±3.018

Seek immediate medical attention 11 (5.9) 4.00±2.366

Take your own medication or other 16 (8.6) 4.56±3.346

(Continued)
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hygiene preventive measures, oral health service utilization, and whether to take the initiative to learn about oral health-related 
knowledge. Tooth brushing habits were evaluated by three questions about daily brushing frequency, brushing method, and 
brushing time. The usage of oral hygiene products includes dental floss, toothpicks, mouthwash (including two questions about 
whether to rinse the mouth after meals and the use of mouthwash), and fluoride toothpaste. Participation in oral health 
examinations was defined by regular oral examination. Oral hygiene preventive measures included regular dental cleaning, and 
frequency of toothbrush replacement. Oral health service utilization included whether there is caries, whether gums bleed when 
brushing teeth, measures to deal with bleeding teeth brushing or swollen and painful gums, reasons for visiting dentist, and 
whether to take the initiative to learn about oral health-related knowledge was defined on by the question, “take the initiative to 
learn about oral health”. The options for the question are shown in Table 3. The oral health behaviors questionnaire was validated 
using content validity, to determine whether a representative sample of oral health behavior domain to be measured was covered. 
In order to ensure adequate representativeness of actual observations, seven experts in the field examined research instruments, 
which were certified by two dentists, two nursing masters, two dental nurse leaders, and a clinical nurse with ten years’ experience. 
To test for the reliability of the study instrument, 20 questionnaires were distributed to respondents. The questionnaire was found 
to be simple and easy to understand, and it took 5–12 minutes to complete.

Oral Health Impact Profile
The five-item short form of the Oral Health Impact Profile was developed by John,27 and then was translated to Chinese by Lü,28 

the five items were: difficulty in biting or chewing food, has experienced significant pain, feeling uncomfortable about eating, poor 
taste perception, difficulty in completing daily tasks. The scale describes attitudes on a five-point Likert scale ranging from 0 (“Not 
at all”) to 4 (“very severe”). Total scores range from 0 to 20. The higher the patient’s score in a particular area, the greater the 
impact of the patient’s oral problems. The Chinese version of OHIP-5 is a validated instrument, which has tested its construct 
validity and convergent validity and reported a high internal consistency (Cronbach’s a coefficient: 0.868).

Statistical Analysis
The data were analyzed using SPSS statistical software version 24.0 (SPSS, Central south university, China). Descriptive data 
such as mean ±standard deviation or median (inter-quartile range) for continuous variables and n (%) for categorical variables 
were calculated. Kolmogorov–Smirnov test was used to check for the normality of the data. The t-test, and one-way ANOVA were 
used to compare the groups, and a multiple linear regression analysis was conducted to identify factors. Differences were 
considered statistically significant at P<0.05.

Table 3 (Continued). 

Variables Number (%) Score (x ± s) t/F value P value

Reasons for visiting dentist 1.753 0.140

Never 12 (6.5) 2.50±2.393
Toothache is unbearable and 

medication is not effective

93 (50.0) 4.41±3.398

Tooth pain is still tolerable 52 (28.0) 4.96±3.296
Tooth decay is found in time to see the 

doctor

21 (11.3) 3.62±3.485

Regular checkup even without 
discomfort

8 (4.3) 3.50±3.381

Take the initiative to learn about 
oral health

6.278 0.002

Never 34 (18.6) 3.38±3.201

Occasionally 134 (72.0) 4.81±3.425

Often 18 (9.7) 2.33±1.680
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Results
Subjects
In total, 200 questionnaires were distributed and 188 copies were collected. After checking and excluding 2 cases of invalid 
questionnaires, 186 valid questionnaires were recovered, with a valid recovery rate of 93%. The average age of the participants 
was 24.62 years (SD = 10.67), more than half of them were male (78.5%); 61.3% were unmarried, and 40.9% worked full-time. In 
addition, more than half of them has no history of smoking (59.7%) or drinking alcohol (70.4%).82.3% were for treatment 
purposes, and more than half of the patients (50.5%) visit the clinic for swollen and painful gums.

The mean score of OHIP-5 of participants was 4.31 (SD 3.35), with a range from 0 to 15, and the overall scores were normally 
distributed. Regarding the five items of the OHIP-5, the mean scores of the “have difficulty biting or chewing food” was 0.90 (SD 
0.87); the mean scores of the “experiencing significant pain” was 1.48 (SD 1.06); the mean scores of the “feeling uncomfortable 
when eating” was 1.04 (SD 0.92); the mean scores of the “poor sense of taste” was 0.47 (SD 0.78); the mean scores of the 
“difficulty completing daily tasks” was 0.41 (SD 0.69).

Mean OHIP-5 scores of the participants in relation to socio-demographic and clinical characteristics are presented in 
Tables 1 and 2, respectively. Statistically significant (p<0.05) was found for smoking history, history of alcohol 
consumption, work status, economic pressure, and self-rated oral health status. Participants who reported smoking 
(p = 0.015) or drinking (p = 0.019) had a higher OHIP-5 score. In addition, participants who had more economic 
pressure had higher OHIP-5 scores than those with less economic pressure, and the differences were statistically 
significant (p = 0.046). Participants who self-rated oral health as poor or fair had higher OHIP-5 scores than others 
(p < 0.001). All of the surveyed oral health behaviors factors shown in Table 3. As for tooth brushing habits, 77.4% of 
patients brushed their teeth twice daily, besides, 19.9% used the horizontal brushing method, 21.5% used the vertical 
brushing method and only 16.1% used rotary method. In addition, more than half of the patients brush for 2 minutes.

Regarding the usage of oral hygiene products, more than half of the patients never or occasionally used dental floss or 
toothpicks, 46.2% never or occasionally rinsed their mouth after meals. Moreover, most of them never or occasionally used 
mouthwash, and only 26.3% used fluoride toothpaste, and 73.7% did not apply or did not know about fluoride toothpaste.

As for participation in oral health examinations, 65.6% of patients never had a regular oral examination, 25.8% 
reported they had a regular oral examination once a year, and only 8.60% of the participants had a regular oral 
examination twice a year or more.

Furthermore, in terms of oral hygiene preventive measures. The percentage of those who never examined their mouth and 
never cleaned their teeth was as high as 65.6% and 73.7% respectively. The frequency of replacing toothbrushes was only 56.5% 
for 2~3 months, 16.1% for once every six months, 10.8% of the patients never replaced their toothbrushes.

Regarding oral health service utilization, 40.3% of the patients self-reported having caries, and approximately one- 
third of participants did not know whether there is caries. In addition, 71.5% of the patients had bleeding gums when 
brushing, but only 5.9% of the patients chose to seek medical treatment immediately when brushing bleeding or gum 
swelling and pain, and 44.6% chose not to deal with it. Among all the participants, half of the reasons for going to the 
dentist were that the toothache was intolerable and the medication was not effective, 28.0% of the participants chose to 
go to the dentist when the toothache was still tolerable, 11.3% of the patients went to the dentist when tooth decay was 
found, only 4.3% of the patients had regular checkup even without discomfort.

With regard to learning about oral health, 18.6% of the patients never took the initiative to learn about oral health, 72.0% of the 
patients took the initiative to learn about oral health occasionally, and only 9.70% of the patients often took the initiative to learn 
about oral health.

As Table 3 shows, statistically significant scores (p<0.05) were found for daily brushing frequency, whether or not 
they had dental caries, and whether they took the initiative to learn about oral health. Participants who brushed once or 
twice daily had higher OHIP-5 scores than those brushed more times daily, and the differences were statistically 
significant (p = 0.028). In addition, participants who never or occasionally took the initiative to learn about oral health 
had higher OHIP-5 scores than those often took the initiative to learn about oral health (p = 0.002).

As Table 4 shows, the factors that were statistically significant in the univariate analysis were used as independent 
variables in the multiple linear regression analysis with OHIP scores as the dependent variable. Among them, ordered 
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categorical variables were assigned values and substituted, unordered multi-categorical variables were dummy variables 
and continuous variables were substituted with original values. α in = 0.05, α out = 0.10, and the conditional likelihood 
ratio forward stepwise method was used. The final model included the following variables: smoking history, history of 
alcohol consumption, economic pressure, self-rated oral health, daily brushing frequency, work status, dental caries 
status, and whether or not to take the initiative to learn about oral health. Self-rated oral health and work status were 
found to be significantly associated with the OHIP scores (p <0.05).

Discussion
This study examined the oral health behaviors and oral health-related quality of life and its associations among 186 
outpatients in the dental clinic in Hebei, China. Overall, these individuals’ oral health status was not good; less than 20% 
rated their oral health as good or very good, and the pain was reported by 80.64% of patients. Answering our general 
objective; we cannot confirm that patients with with favorable socio-economic conditions and healthy oral behaviors 
have a better oral health-related quality of life.

Among the reasons for patients attending the outpatient dental clinic, gingival swelling and pain or bleeding 
accounted for 50.5%, which was less than the study by He et al,29 and other discomforts such as loose teeth and oral 
odor accounted for 31.7%, while physical examination or consultation accounted for only 17.7%, which was much lower 
than the percent of 71.6% of adults in the United States,30 and lower than the results of the American HIV outpatient 
clinic survey, whose research shows that 79.0% for routine check-ups,31 indicating that the patient’s awareness of oral 
checkups and consultations were not strong enough, which might exacerbate their oral health status if there is no early 
intervention.

Among the disease types, 64 patients with periodontitis were diagnosed in the outpatient clinic, accounting for 34.4%, 
17.7% for caries, and 10.2% for tooth loss. As one of the main oral diseases, periodontitis, research shows that about 
52.8%-69.3% of adults in China suffer from periodontal disease of different degrees,15 and the frequency of subjects with 
severe periodontitis (stage III or IV) was between 10.6% to 43.5% among them. Past studies have linked periodontal 
disease with other non-infectious systemic diseases,32 and a recent review suggests an association between periodontal 
disease and Alzheimer’s disease. The treatment of periodontal disease could be a way to explore Alzheimer’s disease 

Table 4 Multiple Linear Regression Analysis of Variables Associated with OHIP of Dental Patients

Independent Variable β SE β’ t P

(Constant) 7.737 2.074 3.730 <0.001
Smoking history 0.533 0.550 0.078 0.970 0.334

History of Alcohol consumption 0.933 0.600 0.127 1.554 0.122

Economic pressure 0.211 0.238 0.064 0.885 0.377
Self-rated oral health −0.988 0.385 −0.194 −2.568 0.011

Daily brushing frequency −0.882 0.506 −0.123 −1.741 0.083

Work (unemployed) 0.654 0.870 0.055 0.751 0.453
Work (retired) 3.345 1.476 0.162 2.267 0.025

Work (other) −0.401 0.518 −0.060 −0.774 0.440
Dental caries (none) −1.109 0.630 −0.136 −1.759 0.080

Dental caries (do not know) 0.104 0.543 0.015 0.192 0.848

Take the initiative to learn about oral health 0.245 0.454 0.038 0.540 0.590

Notes: R2=0.190, adjusted R2=0.139, F=3.720, p<0.000, covariate VIF values under all independent variable categories are less than 5. Work status 
assignment: 1-full time, 2-part time, 3-unemployed; 4 -retired; 5-other; whether caries was present or not assigned: 1-yes, 2-no, 3-do not know. 
Smoking history: 0 - no; 1 - yes; drinking history: 0 - no; 1 - yes; financial stress: 1 - no, 2 - less, 3 - average; 4 heavier; self-rated oral health status: 
1-poor, 2-fair, 3-good, 4-very good; daily brushing frequency: 1–1 time per day, 2–2 times a day, 3-more times a day; active knowledge about oral health: 
1-never, 2-sometimes, 3-frequently. Smoking history was controlled by having a history of smoking, smoking history was controlled by having a history 
of drinking, working full-time was controlled, economic pressure was controlled by none, self-assessed oral health was controlled by poor, brushing 
times per day was controlled by 1 time, whether there was dental caries was controlled by yes, and active knowledge about oral health was controlled 
by never.
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prevention.33 Periodontal disease is negatively correlated with oral health-related quality of life,34 therefore, more 
attention should be paid to the prevention and treatment of periodontal disease.

Regarding OHRQoL, the mean score and its standard deviation of OHIP-5 of patients attending dentistry clinics 
(4.31, 3.35) indicate that have relatively worse OHRQoL than those Spanish-speaking dental patients in USA (3.7, 4.0).35 

Poor OHRQoL, as
identified by an OHIP-5 score of 3 or higher on at least two of the five items,36 account for 63.4%, and only 9.68% 

(18/186) had a total score of 0, which means there are no symptoms of discomfort in the oral cavity. The highest scores 
were found for the entry of having experienced significant pain, with 80.64% of patients reporting pain, 33.3% for mild 
pain, 30.6% for moderate pain, and 4.3% and 1.1% for more severe and very severe pain, respectively; 64.51% of 
patients had difficulty biting or chewing food, and 68.28% of patients reported feeling uncomfortable eating; while the 
overall scores for the entries of difficulty completing daily tasks and poor taste sensation were low, indicating that oral 
health conditions have less impact on taste and daily tasks.

This study showed that participants who reported smoking or drinking had a higher OHIP-5 score, which is consistent 
with the findings of Baskar doss et al.37 Previous studies have confirmed that smoking is a risk factor for periodontal 
disease, and some studies have shown that traditional cigarettes have a more severe impact on oral mucosal lesions than 
e-cigarettes,38 but it is worth noting that e-cigarettes are also a risk factor for oral health (OR= 1.78, 95% CI: 1.39–2.30; 
P<0.001),39 which is also capable of damaging tooth enamel and leading to deterioration of periodontal health,40 and 
smoking is prone to various periodontal problems such as increased alveolar depth, alveolar bone loss, calculus 
formation, oral lesions, ulcers, halitosis, and tooth staining,41 and the formation of tobacco plaque facilitates the 
attachment of more calculus and soft tartar The formation of tobacco plaque facilitates the adhesion and deposition of 
more calculus and tartar, and the large amount of toxic and harmful components in tobacco can also directly stimulate 
local periodontal tissues, thus leading to gingival recession; alcohol consumption may cause changes in the oral 
microenvironment, resulting in dysbiosis of the oral flora, thus causing periodontitis and gum disease,42,43 and has 
been shown to have synergistic carcinogenic effects with smoking.

The present study showed that OHRQoL was associated with work status and economic pressure, and the retired 
population scored higher than other populations in terms of OHIP-5. It may be explained by the fact that the retired 
population is more likely to experience social isolation, reduced social participation, oral debility, and a limited 
income. Although active aging44 and social participation of the retired population is being promoted at home and 
abroad, it is undeniable that the social participation of the retired population in China is low due to the constraints of 
individual physical and mental health status,45,46 the self-perception of being old, socioeconomic level, and social 
security environment, which all hinder the social participation of the retired population, in addition, a study showed 
that about 84.28% had not participated in community activities,46 and the percentage of those who are interacting 
with friends is about 37.4%, while the potion of participating in a community-related only account for 1.5%.47 In 
addition, data from China showed that 59% of the retired population did not think they had enough pension reserves 
to sustain their retirement,48 and limited financial resources may also be one of the reasons why the level of oral 
health of the retired population is poorer. Moreover, oral frailty may also be one of the factors affecting the oral 
health of the retired population,49,50 as one of the common geriatric syndromes is about 16% to 24%.50,51 Oral frailty 
refers to the decline in oral function, accompanied by a decline in cognitive and physical functions, accompanied by 
a decrease in oral health interest, and a decline in physical and mental reserve capacity caused by various oral 
conditions (number of teeth oral hygiene, oral function, etc.).52 Oral frailty is associated with the loss of oral function 
and increased care needs.51 It is noteworthy that age did not show statistical significant in this study, which is 
considered to be related to the small sample size and lack of sample representativeness in the higher age groups, and 
in the future, consideration may be given to increasing the sample size of this population or conducting a survey on 
oral health status specifically for retired elderly people.

Self-rated oral health is a comprehensive evaluation of the oral health of the study subjects based on their health and 
overall subjective feelings, and this study showed that 15.1% of patients had poor self-rated oral health, 129 (69.4%) had 
fair self-rated oral health, and 19.4% had good and very good self-rated oral health. Which is consistent with the findings 
of Cho et al on North Korean defectors.53 Overall, the better the self-rated oral health status, the lower the oral health 
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impact score. It can be used as a screening indicator to measure the oral health status of the general population and can be 
combined with objective indicators such as the oral health index for in-depth study in the future.

This study shows that the oral health behaviors of dental patients are not optimistic. Proper brushing, appropriate use 
of dental care products, and regular dental checkups are the main ways to maintain oral health. Our study shows that 
84.4% of patients can brush their teeth twice a day or more, and 73.2% of patients can change their toothbrushes two or 
three months or every month, which is consistent with Ueno et al54 on Japanese adults, whose study showed that 93.1% 
of patients insisted on brushing their teeth every day, and higher than a survey among adult Nigerians,55 of which the 
percentage of people who can brush their teeth twice is between 42.6% and 56.5%.

Oral health care products, except for the most basic toothbrush and toothpaste, flossing, mouthwash, and fluoride 
toothpaste have low awareness and usage rates, and the Chinese Residents’ Oral Health Behavior Guide for Healthcare 
Professionals recommends a comprehensive oral cleaning behavior that includes brushing, rinsing, and flossing to 
maximize plaque removal and control plaque growth.56,57 Flossing is the use of threads made of synthetic fibers to 
clean plaque and food debris from the adjacent surfaces of teeth and interdental spaces, and the use of fluoride toothpaste 
is one of the important ways to prevent caries.58 However, only 36% of the participants floss their teeth, which is higher 
than the percentage of 9.9% in a previous national cross-sectional study,15 but still much lower than the percentage of 
71.91% in America.30 It is worth noting that the results of the third national oral epidemiological survey in China showed 
that the caries rates of children, adults, and the elderly were 66.0%, 61.0%, and 75.2%, respectively,15 so, it is necessary 
to carry out oral health education and promotion as soon as possible.

An interesting finding in our study was the fact that more than half of the participants using toothpaste were unaware 
of the fluoride content of their dentifrice. Only 26.3% of patients know and use fluoride toothpaste. This is less than 
satisfactory and should be addressed urgently. Using the fluoride content of water and dentifrices as a guide, people must 
determine how much fluoride they require. Lack of knowledge could result in more cases of fluorosis in endemic regions 
and worse cases of caries in areas with inadequate fluoride levels.

In addition, 65.6% of patients never have regular oral checkups, 73.7% never have regular dental cleanings, and most 
patients do not think they need to deal with bleeding teeth or swollen gums when brushing (44.6%) or choose to delay 
seeking treatment (40.9%), and similarly, half of the reasons for visiting the dentist are due to the ineffectiveness of 
medication for intolerable toothache, and 28.0% of patients choose to visit the dentist while only 4.3% of the patients had 
regular checkups even without discomfort. Therefore, there is a long way to go to improve the oral health literacy of the 
public, and we can consider using dental outpatient education as an entry point, combining model demonstration, science 
animation explanation, role play, etc. based on traditional health education to make the education more vivid and 
intuitive, and to promote good oral health behavioral habits of patients.

According to our research, some socio-demographic characteristics examined namely smoking history; alcohol con-
sumption history; work status; economic pressure; self-rated oral health were significantly related to oral health impact. 
Accordingly, we suggest that efforts at promoting oral hygiene should focus on retired persons and persons who rated poor 
oral health as they are more likely to have poor oral health behaviors. In summary, this study shows that the oral health 
behaviors of patients in the dental clinic department need to be improved, and the oral health behavior of patients is not 
optimistic, especially regarding the knowledge and use of oral health care products, the basic oral hygiene habits.

This survey has some limitations. Cross-sectional studies are a snapshot of a specific condition at a specific time 
point, and causal relationships cannot be concluded. Further longitudinal studies or clinical trials may be required to 
extend the findings reported here. Although the sample size meets the power analysis, this study only conducted 
a questionnaire survey and adopted a nonprobability convenience sample of patients in one hospital in Hebei province, 
and because of the vast area of China and the large differences in economic and medical levels in different places, the 
representativeness and generalizability might be limited. Moreover, oral health behaviors were assessed based on a self- 
report questionnaire, and it may be overestimated or non-reflective of actual behaviors due to recall biases and social 
desirability. In addition, the mean age of our study (24.62) indicated a very young population, providing probable bias in 
results. This made our results nonconclusive because younger people tend to have an easier access to oral health-related 
knowledge, work full time with a better financial income, and their incidence of dental patients is lower because it 
increases with age. Therefore, the survey findings must be interpreted with caution.
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Conclusion
The OHRQoL of dental patients is unsatisfactory, with the need for improved oral health behaviors. Since the high 
prevalence of the dental disease among adults in China, the importance of oral health knowledge and oral health 
behaviors cannot be overstated. Professional oral health management should be conducted, to reinforce and strengthen 
healthy behavioral patterns, particularly with regard to good oral hygiene habits. In addition, health education for health 
care professionals such as obstetricians, gynecologists, and family doctors should be strengthened to make them an 
important part of oral health care for patients. This study provides insight into the social and behavioral factors associated 
with oral health-related quality of life among dental patients in China, it will be necessary to confirm these associations 
through prospective research.
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