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Abstract 

Background Betel quid (BQ) chewing is associated with poor oral hygiene, psychological impairment, and acute and 
long‑term addictive effects, resulting in worse oral‑related quality of life (OHRQoL). The purpose of this study was to 
characterize the factors associated with OHRQoL among BQ users receiving oral mucosal screening.

Methods A cross‑sectional study was conducted. Data were collected by random sampling of BQ users who visited 
outpatient departments receiving oral mucosal screening in a medical center Taiwan. The oral health assessment tool, 
the state anxiety inventory, the betel quid dependence scale, and the oral health impact profile were used to measure 
oral health status, anxiety, BQ dependence, and OHRQoL, respectively. Pearson’s product‑moment coefficient was 
used to examine the relationship between OHRQoL and the selected independent variables. Independent‑samples 
t-test was used to compare OHRQoL by annual family income, the presence of chronic disease, and BQ dependence. 
Hierarchical multiple linear regression analysis was used to identify factors associated with OHRQoL.

Results A total of 175 BQ users were surveyed. Factors associated with OHRQoL included oral health status, anxiety, 
and BQ dependence. BQ users reporting low oral health status, greater anxiety, and more BQ dependence were more 
likely to have worse OHRQoL.

Conclusions Poor oral health status, anxiety, and BQ dependence negatively impact on OHRQoL among patients 
with BQ use receiving oral mucosal screening.

Keywords Betel quid, Cancer screening, Oral mucosal screening, Oral‑related quality of life

Background
Betel quid (BQ) chewing is a global health issue with high 
prevalence in South Asia, East Africa, and the Pacific 
region [1]. In Taiwan, although the prevalence is decreas-
ing, the health consequences of BQ chewing remain 
problematic [2]. BQ chewing causes poor oral hygiene, 
psychological impairment, acute and long-term addictive 
effects [3], worse oral-related quality of life (OHRQoL), 
and results in metabolic syndrome, diabetes [3], precan-
cerous oral lesions, and oral cavity cancer [4].

BQ use causes quid-induced lesions such as color 
changes, rough linen-like texture, and para-keratinized 
epithelium [5]. Oral mucosal lesions can develop into 
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premalignant lesions; oral mucosal screening allows early 
identification of suspicious oral mucosal lesions [6]. Phy-
sicians use gloved hands and a hand-held light to check 
the mucosa of the oral cavity in order to detect oral 
mucosal abnormalities [7]. Early oral mucosal screening 
can detect oral precursor lesions in a high-risk popula-
tion, decreasing oral cavity cancer mortality by up to 43% 
[7]. In Taiwan, people recommended to receive a biennial 
oral mucosal screening include those aged 30 years and 
above with a BQ chewing or smoking habit or those aged 
18–29 years with a BQ chewing habit [7]. Approximately 
450,000 people received oral mucosal screening annually, 
although attendance dropped 18% in 2022 due to the out-
break of the COVID-19 pandemic. People wearing face 
masks experience an additional barrier to oral mucosal 
screening [8, 9].

People with BQ use often neglect oral hygiene due 
to unhealthy dental care habits and negative attitudes 
toward oral health [10]. Studies show that, compared to 
non-users, BQ users have increased periodontal inflam-
matory conditions such as bleeding, high plaque index, 
and gingivitis [11, 12], BQ users often experience emo-
tional distress, such as anxiety [13], depression [13], and 
distress related to betel quid dependence (BQD), such 
as tolerance, cravings, substance-seeking behavior, and 
withdrawal symptoms [14–16]. These problems may 
threaten health behaviors related to personal hygiene, 
health promotion, and overall well-being.

OHRQoL refers to personal perceived oral health con-
dition and is a multidimensional measure composed of 
physical, social, and psychological dimensions. Lower 
OHRQoL may negatively impact eating, speaking, daily 
life, and social interaction [17]. Lower OHRQoL is also 
associated with younger age [18], being man [19], lower 
educational level [20], less social economic status [21], 
more dental caries, more severe periodontal disease, 
poor oral hygiene care [22], poor health status [23], and 
psychological impairment [24]. The biopsychosocial 
model for OHRQoL proposed by Wilson and Cleary [25] 
and Ferrans [26] posits that unfavorable personal char-
acteristics, environmental factors, physical, social, and 
psychosocial functioning generate negative health per-
ceptions and result in worse OHRQoL. According to this 
model, we propose that OHRQoL is affected by personal 
characteristics (educational level), environmental factors 
(annual family income), physical (chronic disease and 
oral health status), social, and psychosocial functioning 
(anxiety and BQD). Of the few studies that have explored 
this topic, most have researched populations in Western 
Asia [10, 11], northern India [24], South Asia [12], older 
adults [18, 19, 21], and patients with diabetes [23]. There-
fore, the aims of this study are, in BQ users receiving oral 
mucosal screening, (1) to investigate the levels of oral 

health, anxiety, BQD, and OHRQoL; and (2) to examine 
the factors (e.g., educational level, annual family income, 
chronic disease, oral health status, anxiety, and BQD) 
associated with OHRQoL.

Methods
Design and sample
This was a cross-sectional survey study. Participants were 
selected as study subjects using random sampling from 
October 2019 to September 2021 while visiting the oral 
mucosal screening of the otorhinolaryngology outpa-
tient department of a leading medical center in northern 
Taiwan. The inclusion criteria were as follows: (1) age 
20  years or above; (2) having a BQ chewing habit and 
receiving oral mucosal screening; and (3) able to commu-
nicate in Mandarin or Taiwanese.

The steps of random sampling were as follows: (1) 
define the population: the eligible population included 
all 2000 BQ users who received oral mucosal screening at 
Chang Gung Memorial Hospital during the study period; 
(2) decide on sample size: the sample included 175 of BQ 
users who received oral mucosal screening in an average 
year. This fraction of the overall population of BQ users 
has enough sample power to represent the population 
of Taiwan; (3) random selection: this institute randomly 
selects the addresses of 2000 BQ users per year for test-
ing. Each address has approximately a 1-in-8 chance of 
being selected. Of those who received screening, 180 
were randomly selected for inclusion; and (4) data collec-
tion: 175 subjects filled out the self-report survey.

Measures
Oral health assessment tool (OHAT)
Oral health status was measured using the Chinese ver-
sion of the oral health assessment tool (OHAT) [27], 
developed by Chalmers et al. [28] OHAT is composed of 
12 questions concerning the lips, tongue, gums, saliva, 
natural teeth, dentures, oral cleanliness, and dental pain. 
Responses are scored on a scale of 0–2; summed OHAT 
scores range 0–16 (≤ 3 as healthy, ≥ 4 as unhealthy), with 
higher scores indicates worse oral health and more oral 
and dental problems [28]. In this study, the Cronbach’s 
alpha value for the OHAT was 0.90.

State anxiety inventory (SAI)
The state anxiety inventory (SAI), used to assess patients’ 
anxiety related to a particular situation, is a 20-item 
measure; each response is made on a 1–4 scale and sum-
mary scores range from 20 to 80, with higher scores indi-
cating higher levels of anxiety [29]. The summary scores 
are classified into two leveles of anxiety: scores > 44 indi-
cate a high level of anxiety and scores ≤ 44 represent 
mild-to-moderate anxiety [30]. The SAI was translated 
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into Chinese, and previous studies reported satisfactory 
psychometric properties [31, 32]. For the present study, 
the Cronbach’s alpha was 0.90.

Betel quid dependence scale (BQDS)
BQ-related withdrawal symptoms were measured with 
the Betel Quid Dependence Scale (BQDS) for BQ users, 
developed from the Diagnostic and Statistical Manual of 
Mental Disorders, 4th Edition for substance dependence 
[33]. Its 16 items belong to three domains of BQD: physi-
cal and psychological urgent need (7 items), increasing 
dose (5 items), and maladaptive use (4 items) [34]. Each 
item is assigned a score 0 (no) or 1 (yes), with the total 
possible score ranging from 0 to 16, higher scores indi-
cating higher BQD. Scores of 4 or greater indicate BQD 
[21]. We used the Chinese version of the BQDS, which 
has acceptable reliability and validity and optimal sensi-
tivity and specificity [33]. In this study, the Cronbach’s α 
value was 0.92.

Oral health impact profile (OHIP)
OHRQoL was measured using the Chinese version of 
the oral health impact profile (OHIP), developed by 
Slade [35] and translated and verified by Kuo et al. [36] 
It consists of 14 items: 2 each for functional limitation, 
physical discomfort, psychological discomfort, physi-
cal disability, psychological disability, social disability, 
and handicap. Answers are provided for each item using 
a 5-point Likert scale ranging from 0 (never) to 4 (very 
often). The total score ranges from 0 to 56, with a higher 
score indicating lower levels of function or poorer oral 
health status. In our study, the Cronbach’s α value for this 
instrument was 0.90.

Demographic and betel quid (BQ)‑related characteristics 
form
Subject-related characteristics included age, sex, marital 
status, education level, type of occupation, religion, and 
annual family income (in New Taiwan dollars, NT$). 
Income was divided into NT$500,000 or below versus 
higher. BQ-related records included smoking status, 
alcohol drinking status, duration of BQ chewing, motiva-
tion for oral mucosal screening, and clinical presentation 
at oral mucosal screening.

Procedure for data collection
Potential eligible subjects were selected from physician 
referrals or those who actively made an appointment 
for oral mucosal screening and who were met the crite-
ria. A research nurse approached each potential subject 
and provided a set of questionnaires to be completed by 
self-report before the patient visited the otorhinolaryn-
gology physician and received an oral mucosal screening. 

The content of the questionnaires was set at a fifth-grade 
reading level without medical terminology. All of our 
participants were literate and able to read and write inde-
pendently; when necessary, a research nurse helped by 
reading out each item of the questionnaires.

Statistical analysis
Before data analysis, we examined the data that showed 
a normal distribution. Parametric statistical analysis 
was used. We analyzed data by using SAS for Windows, 
version 9.1 (SAS Institute, Inc., Cary, NC). Descriptive 
statistics were used to analyze demographic and clini-
cal characteristics, oral health status, anxiety, BQD, and 
OHRQoL. Pearson’s product-moment coefficient was 
used to examine the relationships between OHRQoL 
(dependent variable) and the selected independent 
variables. The independent-samples t-test was used to 
compare levels of OHRQoL by annual family income, 
presence of chronic disease, and BQD. Considering that 
the sample size of females (n = 2) was less than 30, we 
used non-parametric testing for inferential statistics [37]. 
The Mann–Whitney U test was used to compare levels of 
OHRQoL by sex. Hierarchical multiple linear regression 
analysis was used to assess the variables associated with 
OHRQoL. The independent variables found to be statisti-
cally significant in Pearson’s product moment coefficient 
analysis, independent-samples t-test, or Mann–Whitney 
U test were included into the hierarchical multiple linear 
regression analysis (oral health status, anxiety, BQD, and 
annual family income).

Statistical power was calculated using the G*Power 
3.1.9 program [38, 39] for hierarchical multiple linear 
regression [40]. For this study, a total of 175 subjects was 
found to reach a statistical power of 0.80 and effect size 
of 0.35 [40] for 3 independent variables in step 1 analysis, 
and 4 independent variables in step 2 analysis, with a sig-
nificance level (α) of 0.05.

Ethical considerations
Ethical permission was obtained from the Ethics Com-
mittee of Chang Gung Medical Foundation in Taiwan 
(Number: 201900801B0). All procedures were performed 
in accordance with the Declaration of Helsinki. Writ-
ten consent was obtained from all participants before 
recruitment.

Results
Demographic and clinical characteristics
Of 180 eligible BQ users approached, 175 BQ users 
participated in this research, for a response rate of 
97.2%. The mean age was 51.27  years (standard devia-
tion [SD] = 10.40; range 21–74  years). Most of the BQ 
users were male (98.9%). Of the total sample, 61.1% were 
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living alone, 49.1% were educated at the senior-high level, 
37.7% were skilled workers, 65.7% reported their religion 
as Buddhism or Taoism, and 52.0% had an average fam-
ily annual income less than NT$500,000. Most BQ users 
reported being current smokers (78.9%), current alcohol 
drinkers (69.7%), had chewed BQ for more than 10 years 
with chewing more than 20 pieces per day (n = 57, 
32.6%), received oral mucosal screening by doctor refer-
ral (n = 125, 71.4%), and had a clinical presentation of 
normal (n = 156.1, 89.1%) (Table 1).

Degree of oral health status, anxiety, betel quid 
dependency (BQD), and oral‑related quality of life 
(OHRQoL)
The mean score for oral health status was 5.61 
(SD = 3.08). Based on the OHAT classification [28], 28.6% 
(n = 50) of BQ users were healthy and 71.4% (n = 125) 
were unhealthy. The mean score for state anxiety was 
51.51 (SD = 10.78). According to the SAI classification 
[30], 21.19% (n = 37) of BQ users had mild-to-moderate 
anxiety, and 78.9% (n = 138) had a high level of anxi-
ety. The mean score for BQDS was 7.78 (SD = 4.04). The 
mean BQDS subscales were: 3.72 (SD = 2.13) for physi-
cal and psychological urgent need, 2.68 (SD = 1.51) for 
increasing dose, and 1.38 (SD = 1.33) for maladaptive 
use dose. According to the standard BQD classification 
[31], 84.6% (n = 148) of the BQ users had BQD and 15.4% 
(n = 27) did not. The mean score for overall OHRQoL 
was 27.43 (SD = 8.78). Mean scores for the subscales 
were as follows: functional limitation, 2.82 (SD = 1.56); 
physical pain, 4.44 (SD = 1.89); psychological discom-
fort 4.67 (SD = 1.71); physical disability, 3.63 (SD = 1.54); 
psychological disability, 4.43 (SD = 1.76); social disability, 
4.06 (SD = 1.90), and handicap, 3.38 (SD = 1.35) (Table 2).

Correlation of OHRQoL with selected independent 
variables
The factors that correlated significantly with OHRQoL 
were oral health status (r = 0.258, p < 0.01) and anxiety 
(r = 0.302, p < 0.01). These factors were included as inde-
pendent variables in the hierarchical regression analysis. 
OHRQoL was negatively correlated with age (r = − 0.122, 
p > 0.05) and educational level (r = − 0.082, p > 0.05), but 
the results were not statistically significant (Table 3).

Differences in oral‑related quality of life by sex, annual 
family income, presence of chronic disease, and betel quid 
dependence (BQD)
Of the 175 BQ users studied, 173 were male and 2 were 
female. Independent-samples t-test analysis was used to 
examine the differences in OHRQoL between the two 
groups. Female BQ users had higher level of OHRQoL 

Table 1 Demographic and clinical characteristics of patients 
(n = 175)

Variable Number (%)

Sex

 Male 173 (98.9)

 Female 2 (1.1)

Marital status

 Living alone 107 (61.1)

 Living with a partner 68 (38.9)

Educational level

 Literacy 3 (1.7)

 Elementary 17 (9.7)

 Junior high 41 (23.4)

 Senior high 86 (49.1)

 College and above 28 (16.0)

Type of occupation

 Unemployed 17 (9.7)

 Unskilled/ semi‑skilled worker 15 (8.6)

 Skilled worker 66 (37.7)

 Clerk, shop owner, farm owner 35 (20.0)

 Semi‑professional 22 (12.6)

 Professional 8 (4.6)

 Other 12 (6.8)

Religion

 None 48 (27.4)

 Buddhism/Taoism 115 (65.7)

 Christianity/Catholicism 10 (5.7)

 Other 2 (1.2)

Annual family income (NT$)

 < 500,000 91 (52.0)

 ≥ 500,000 84 (48.0)

Smoking

 Nil/ex‑smoker 37 (21.1)

 Current smoker 138 (78.9)

Drinking

 Nil/ex‑drinker 53 (30.3)

 Current drinker 122 (69.7)

Time since chewing betel nut

 < 10 years, < 20 amount/day 34 (19.4)

 < 10 years, > 20 amount/day 29 (16.6)

 > 10 years, < 20 amount/day 55 (31.4)

 > 10 years, > 20 amount/day 57 (32.6)

Motivation for oral mucosal screening

 Active screening 31 (17.7)

 Family members advice 19 (10.9)

 Doctor referral 125 (71.4)

Clinical presentation

 Normal 156 (89.1)

 Suspected oral cavity cancer 9 (5.1)

 Unknown oral mass 1 (0.6)

 Erythroplakia (red) 2 (1.1)

 Erythroleukoplakia (red and white) 1 (0.6)

 Thick homogeneous leukoplakia 3 (1.7)

 Thin homogeneous leukoplakia 1 (0.6)

 Oral ulcer 2 (1.1)
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than male BQ users, but the difference was not statisti-
cally significant (z = 0.099, p > 0.05).

Of the 175 BQ users studied, 91 BQ users had an 
average family annual income less than NT$500,000, 
and 84 BQ users had an average family annual income 
of NT$500,000 or above. Independent-samples t-test 
examined the differences in OHRQoL between the two 
groups. BQ users with an average family annual income 
of NT$500,000 or above had statistically significantly 
higher levels of OHRQoL than those with a lower average 
family annual income (t = − 4.941, p < 0.01).

Of the 175 BQ users studied, 80 had chronic disease, 
and 95 did not. Independent-samples t-test was used 
to examine the differences in OHRQoL between the 
two groups. The BQ users who had chronic disease had 
higher levels of OHRQoL than those BQ users who did 

not have chronic disease, but the difference was not sta-
tistically significant (t = − 1.849, p > 0.05).

Of the 175 BQ users studied, 148 had BQD and 27 did 
not. Independent-samples t-test was used to examine 
the differences in OHRQoL between the two groups. 
BQ users with BQD had statistically significantly higher 
levels of OHRQoL than those without BQD (t = − 3.958, 
p < 0.01) (Table 4).

Table 1 (continued)
SD standard deviation, NT New Taiwan Dollars

Table 2 Degree of oral health status, anxiety, betel quid dependency, and oral‑related quality of life (n = 175)

OHAT oral health assessment tool; higher scores indicate more oral and dental problems; based on the OHAT scores, were divided into two categories of oral health, 
the OHAT score ≤ 3 as healthy, and the OHAT score ≥ 4 as unhealthy

SAI state anxiety inventory; higher scores indicate higher levels of anxiety; based on the SAI scores, were divided into two categories of anxiety, the SAI score > 44 
indicate high level of anxiety and scores ≤ 44 represent mild-to-moderate anxiety

BQDS betel quid dependence scale; higher scores indicate higher betel quid dependence; based on the BQDS scores, were divided into two categories of betel quid 
dependence syndrome, the BQDS score < 4 as not BQDS cases, and the BQDS score ≥ 4 as BQDS cases

OHIP oral health impact profile; higher scores indicate lower levels of function or poor oral health status

SD standard deviation

Variable Mean (SD) Actual scoring range Theoretical scoring 
range

Number (%)

Oral health status (OHAT) 5.61(3.08) 0–13 0–16

 Healthy 50 (28.6)

 Unhealthy 125 (71.4)

State anxiety (SAI) 51.51 (10.78) 20–75 0–80

 Mild‑to‑moderate anxiety 37 (21.1)

 High anxiety 138 (78.9)

Betel quid dependence syndrome (BQDS) 7.78 (4.04) 0–16 0–16

Physical and psychological urgent need (BQDS) 3.72 (2.13) 0–7 0–7

Increasing dose (BQDS) 2.68 (1.51) 0–5 0–5

Maladaptive use (BQDS) 1.38 (1.33) 0–4 0–4

 Without BQD 27 (15.4)

 With BQD 148 (84.6)

Oral‑related quality of life (OHIP) 27.43 (8.78) 14–57 0–70

Functional limitation (OHIP) 2.82 (1.56) 2–10 2–10

Physical pain (OHIP) 4.44 (1.89) 2–10 2–10

Psychological discomfort (OHIP) 4.67 (1.71) 2–10 2–10

Physical disability (OHIP) 3.63 (1.54) 2–10 2–10

Psychological disability (OHIP) 4.43 (1.76) 2–10 2–10

Social disability (OHIP) 4.06 (1.90) 2–10 2–10

Handicap (OHIP) 3.38 (1.35) 2–10 2–10

Table 3 Correlations of oral‑related quality of life with selected 
independent variables (n = 175)

* p < 0.05; **p < 0.01

Variable 1 2 3 4 5

(1) Age 1.000

(2) Education level (year) − 0.438** 1.000

(3) Oral health status 0.131 − 0.087 1.000

(4) Anxiety − 0.073 − 0.118 0.015 1.000

(5) Oral‑related quality 
of life

− 0.122 − 0.082 0.258** 0.302** 1.000
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Hierarchical multiple regression analysis of OHRQoL in BQ 
users
Hierarchical multiple regression models were employed 
to identify factors associated with OHRQoL among BQ 
users receiving oral mucosal screening. In model 1, oral 
health status, anxiety, and BQD significantly contrib-
uted to the regression model (F = 12.355, p < 0.01) and 
accounted for 17.8% of the variation in OHRQoL. In 
model 2, the results showed that oral health status, anx-
iety, and BQD significantly contributed to the regres-
sion model (F = 9.216, p < 0.01).  R2 did not change, 
representing that oral health status, anxiety, and 
BQD specially contributed to explain the variance in 
OHRQoL among BQ users. When added to the model, 
annual family income (p > 0.05) did not significantly 
explain the variance in OHRQoL (Table 5).

Discussion
In this study, the rate of BQ users receiving oral mucosal 
screening who had an unhealthy oral health status 
(71.4%) was similar to that of previous studies [8, 41], 
which also found a higher prevalence of dental caries and 
oral candida in BQ users than in non-users. The expla-
nation may be that BQ chewing causes vasoconstric-
tion and nitrosation due to nicotine and alkaloids, which 
also serve as nutrients for oral bacteria and facilitate the 
development of dental caries [42]. To improve oral health 
and oral hygiene, health care providers should assess the 
oral care habits of patients and motivate them to stop 
using BQ. Therefore, community-based oral care edu-
cation and continuing BQ cessation programs are war-
ranted, particularly efforts targeting BQ users.

We observed that 84.6% of our BQ users had BQD, a 
result similar to a previous report of a prevalence of 47.9–
99.3% [43], but much higher than the 39.3% reported by 
Lee et  al. The discrepancy between our study and pub-
lished research may derive from diversity in characteris-
tics between cohorts. All of our BQ users were current 
BQ chewers and most had chewed BQ for more than 
10 years; in contrast, only 10.7% of the cohort of Lee et al. 
[16] were current BQ users. Healthcare providers should 
assess whether the duration and dosage of BQ chewing is 
related to BQD and whether it may negatively affect oral 
mucosal screening in their patients.

The present study demonstrated that BQ users with 
more anxiety and BQD were more likely to have worse 
OHRQoL. However, nearly three-fourths of our subjects 
had a high level of anxiety. Findings from this current 
study reflect the fact that arecoline, the main ingredient 
in BQ, is a nicotine-like psychoactive, which generates 
alertness, euphoria, elation, and relaxation, leading users 
to BQD. Arecoline dependence withdrawal symptoms 
include irritability, anxiety, insomnia, tiredness, and dif-
ficulty concentrating [44]. In Taiwan, most BQ users are 
blue collar laborers [45, 46], as were our study subjects. 

Table 4 Differences in oral‑related quality of life by sex, 
annual family income, status of chronic disease, and betel quid 
dependence (n = 175)

a Mann–Whitney U test

Variable Mean SD t/z p

Sex 0.099 0.107a

 Male (n = 173) 27.35 3.54

 Female (n = 2) 34.50 8.79

Annual family income (NT$) − 4.941 0.001

 < 500,000 (n = 91) 24.23 7.16

 ≥ 500,000 (n = 84) 30.38 9.12

Chronic disease − 1.849 0.066

 No (n = 95) 26.28 7.49

 Yes (n = 80) 28.79 9.97

Betel quid dependence (BQDS) − 3.958 0.001a

 Without BQD (n = 27) 22.11 7.96

 With BQD (n = 148) 28.40 8.59

Table 5 Hierarchical multiple regression analysis of oral‑related quality of life in BQ users (n = 175)

* p < 0.05; **p < 0.01; ***p < 0.001

Variable Model 1 Model 2

β t p β t p

Oral health status 0.694 3.509 0.001 0.693 3.493 0.001

Anxiety 0.198 3.300 0.001 0.198 3.277 0.001

Betel quid dependence 3.915 2.190 0.030 3.905 2.175 0.031

Annual family income 0.141 0.112 0.911

F 12.355 0.001 9.216 0.001

R2 0.178 0.178

ΔR2 0.178 0.000
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Hence, health professionals should educate such popula-
tions to perform regular physical exercise to overcome 
stress, motivate them to quit BQ chewing, and encourage 
them to regularly undergo oral mucosal screening.

In our cohort, BQ users reported worse OHRQoL 
related to poorer oral health status. This finding is similar 
to those of previous studies [47, 48] and agree with Lock-
er’s oral health model [49]. This result might reflect poor 
health literacy, low self-efficacy, or insufficient knowledge 
of disease prevention among these patients with BQ use. 
Therefore, education in oral care and in avoiding haz-
ardous substances, and providing psychological support 
will help relieve physical and psychological discomfort in 
these patients and promote oral hygiene.

In the present study, only 17.7% of BQ users actively 
sought out screening; the rest were screened on the 
advice of a family member (10.9%) or were referred to 
screening by a doctor (71.4%), which indicated an over-
all passive motivation for oral mucosal screening. This 
finding agreed with previous studies, which showed that 
barriers to oral mucosal screening included a lack of a 
physician recommendation [50], practical barriers (cost 
and lack of public transport) [51], emotional barriers 
(avoidance of cancer information and fear) [51], embar-
rassment, fear of the procedure or report, living in a rural 
area, and insufficient resources [43]. Our findings should 
encourage those working in hospital outpatient depart-
ments and those providing community-based health ser-
vices to advocate for BQ users by actively ascertaining 
whether they have cancer screening barriers and arrang-
ing for a physician recommendation, to help BQ users 
overcome any barriers to cancer screening.

Limitations
Several limitations affected this study. First, the par-
ticipants were selected through random sampling 
from a leading medical center in northern Taiwan. This 
approach limits the generalizability of the finding to BQ 
users receiving oral mucosal screening who live in other 
areas of Taiwan or in other countries. Thus, future stud-
ies should recruit BQ users from other areas of Taiwan 
and from other countries. Second, the participants were 
assessed through subjective measurements using a set 
of questionnaires. This approach may have decreased 
the validity of the results. Thus, future studies should 
use objective assessment to comprehensively confirm 
oral health status, anxiety, BDQ, and OHRQoL. Finally, 
among the variables used in this study, we did not include 
barriers to health care resulting from the COVID-19 pan-
demic. Future studies should consider the role of such 
special events, to examine the correlation between cur-
rent rates of and motivation for cancer screening.

Clinical implications
BQ users are at high risk of developing precancerous 
oral lesions and oral cavity cancer. Improving either oral 
health, anxiety, or BQD can promote greater OHRQoL 
in this population. Healthcare providers should educate 
BQ users to conduct mouth self-examination in order 
to detect oral mucosal lesions early and facilitate their 
regular receipt of oral mucosal screening.

Conclusions
BQ users receiving oral mucosal screening who had 
greater BQD, a high level of anxiety, annual family 
income less than NT$500,000, and poor oral health sta-
tus were more likely to have worse OHRQoL. BQ users 
with BQD had poorer oral health status, were more 
likely to have a high level of anxiety, and had worse 
overall OHRQoL, physical pain, psychological discom-
fort, physical disability, psychological disability, social 
disability, and handicap compared to those without 
BQD.

Abbreviations
BQ  Betel quid
BQD  Betel quid dependence
BQDS  Betel quid dependence scale
NT$  New Taiwan dollars
OHAT  Oral health assessment tool
OHIP  Oral health impact profile
OHRQoL  Oral‑related quality of life
SAI  State anxiety inventory
SD  Standard deviation

Acknowledgements
We greatly appreciate the support of the participants and the hard work of the 
researchers during this study. The authors would like to thank Convergence CT 
for assistance with English editing during development of the manuscript.

Author contributions
All authors have agreed on the final version and meet at least one of the 
following criteria [recommended by the ICMJE (http:// www. icmje. org/ 
recom menda tions/)]: substantial contributions to conception and design, 
acquisition of data or analysis and interpretation of data; drafting the article 
or revising it critically for important intellectual content. SEC, CJK, and SCC 
designed the study. SEC, CJK, and SCC involved in data collection and analysis. 
SEC and SCC prepared the manuscript. All authors read and approved the final 
manuscript.

Funding
This study was funded by Chang Gung Memorial Hospital (Grant Number 
CMRPG3J1181) Research Program in Taiwan.

Availability of data and materials
The data that support the findings of this study are available from the cor‑
responding author. Restrictions apply to the availability of these data, which 
were used under license for this study. Data are available from the authors 
with the permission of the Chang Gung Memorial Hospital Research Program 
(CMRP).

http://www.icmje.org/recommendations/
http://www.icmje.org/recommendations/


Page 8 of 9Chiu et al. BMC Oral Health           (2023) 23:88 

Declarations

Ethics approval and consent to participate
Ethics approval and consent to participate. The study was reviewed and 
approved by the Institutional Review Board of Chang Gung Medical Founda‑
tion in Taiwan (Number: 201900801B0), and all methods were performed in 
accordance with the Declaration of Helsinki. Written informed consent was 
obtained from all participants before data collection.

Consent for publication
Not applicable.

Competing interests
The authors declare that they have no competing interests.

Received: 15 October 2022   Accepted: 9 February 2023

References
 1. Centers for Disease Control and Prevention. Betel quid with tobacco 

(Gutka). https:// www. cdc. gov/ tobac co/ data_ stati stics/ fact_ sheets/ smoke 
less/ betel_ quid/ index. htm. Accessed 15 Oct 2022

 2. Su SY, Chen WT, Chiang CJ, Yang YW, Lee WC. Oral cancer incidence rates 
from 1997 to 2016 among men in Taiwan: association between birth 
cohort trends and betel nut consumption. Oral Oncol. 2020;107:104798. 
https:// doi. org/ 10. 1016/j. oralo ncolo gy. 2020. 104798.

 3. Shafique K, Zafar M, Ahmed Z, et al. Areca nut chewing and metabolic 
syndrome: evidence of a harmful relationship. Nutr J. 2013;12:67. https:// 
doi. org/ 10. 1186/ 1475‑ 2891‑ 12‑ 67.

 4. Shen YW, Shih YH, Fuh LJ, Shieh TM. Oral submucous fibrosis: a review 
on biomarkers, pathogenic mechanisms, and treatments. Int J Mol Sci. 
2020;21(19):7231. https:// doi. org/ 10. 3390/ ijms2 11972 31.

 5. Avinash Tejasvi ML, Anulekha CK, Afroze MM, Shenai KP, Chatra L, Bhayya 
H. A correlation between oral mucosal lesions and various quid‑chewing 
habit patterns: a cross‑sectional study. J Cancer Res Ther. 2019;15(3):620–
4. https:// doi. org/ 10. 4103/ jcrt. JCRT_ 620_ 14.

 6. Parak U, Lopes Carvalho A, Roitberg F, Mandrik O. Effectiveness of screen‑
ing for oral cancer and oral potentially malignant disorders (OPMD): a 
systematic review. Prev Med Rep. 2022;30:101987. https:// doi. org/ 10. 
1016/j. pmedr. 2022. 101987.

 7. Warnakulasuriya S, Kerr AR. Oral cancer screening: past, present, and 
future. J Dent Res. 2021;100(12):1313–20. https:// doi. org/ 10. 1177/ 00220 
34521 10147 95.

 8. Chiang TE, Lin YC, Wu CT, Wu ST, Chen YW. Association between 
socioeconomic status and severity of oral epithelial dysplasia using a 
Taiwanese Nationwide Oral Mucosal Screening Program: a retrospec‑
tive analysis. BMC Oral Health. 2022;22(1):56. https:// doi. org/ 10. 1186/ 
s12903‑ 022‑ 02084‑7.

 9. Health Promotion Administration, Ministry of Health and Welfare. Oral 
mucosal screening. Available from: https:// www. hpa. gov. tw/ Pages/ List. 
aspx? nodeid= 191. Accessed 15 Oct 2022

 10. Javed F, Yakob M, Ahmed HB, Al‑Hezaimi K, Samaranayake LP. Oral Can‑
dida carriage among individuals chewing betel‑quid with and without 
tobacco. Oral Surg Oral Med Oral Pathol Oral Radiol. 2013;116(4):427–32. 
https:// doi. org/ 10. 1016/j. oooo. 2013. 05. 020.

 11. Javed F, Tenenbaum HC, Nogueira‑Filho G, et al. Periodontal inflammatory 
conditions among gutka chewers and non‑chewers with and without 
prediabetes. J Periodontol. 2013;84(8):1158–64. https:// doi. org/ 10. 1902/ 
jop. 2012. 120390.

 12. Memon AB, Rahman AAU, Channar KA, Zafar MS, Kumar N. Assessing 
the quality of life of oral submucous fibrosis patients: a cross‑sectional 
study using the WHOQOL‑BREF tool. Int J Environ Res Public Health. 
2021;18(18):9498. https:// doi. org/ 10. 3390/ ijerp h1818 9498.

 13. Sariah A, Pu W, Xue Z, Liu Z, Huang X. Reduced cortical thickness in the 
right caudal middle frontal is associated with symptom severity in betel 
quid‑dependent chewers. Front Psychiatry. 2020;11:654. https:// doi. org/ 
10. 3389/ fpsyt. 2020. 00654.

 14. Bhat SJS, Blank MD, Balster RL, Nichter M, Nichter M. Areca nut depend‑
ence among chewers in a South Indian community who do not also 
use tobacco: areca nut topography and dependence. Addiction. 
2010;105(7):1303–10. https:// doi. org/ 10. 1111/j. 1360‑ 0443. 2010. 02952.x.

 15. Lee CH, Chiang SL, Ko AMS, et al. Betel‑quid dependence domains and 
syndrome associated with betel quid ingredients among chewers: an 
Asian multi‑country evidence: betel quid dependence and betel‑quid 
ingredients. Addiction. 2014;109(7):1194–204. https:// doi. org/ 10. 1111/ 
add. 12530.

 16. Lee CH, Ko AM, Yen CF, et al. Betel‑quid dependence and oral poten‑
tially malignant disorders in six Asian countries. Br J Psychiatry. 
2012;201(5):383–91. https:// doi. org/ 10. 1192/ bjp. bp. 111. 107961.

 17. Slade GD, Strauss RP, Atchison KA, et al. Assessing oral health outcomes‑
measuring health status and quality of life. Community Dent Health. 
1998;15:3–7.

 18. Lindmark U, Ernsth Bravell M, Johansson L, Finkel D. Oral health is essen‑
tial for quality of life in older adults: a Swedish national quality register 
study. Gerodontology. 2021;38(2):191–8. https:// doi. org/ 10. 1111/ ger. 
12514.

 19. Lee CJ, Ho MH, Joo JY, et al. Gender differences in the association 
between oral health literacy and oral health‑related quality of life in 
older adults. BMC Oral Health. 2022;22(1):205. https:// doi. org/ 10. 1186/ 
s12903‑ 022‑ 02237‑8.

 20. Bernardino RMP, Silva AM, Costa JF, et al. Factors associated with oral 
health‑related quality of life in homeless persons: a cross‑sectional study. 
Braz Oral Res. 2021;35:e107. https:// doi. org/ 10. 1590/ 1807‑ 3107b or‑ 2021. 
vol35. 0107.

 21. Wang J, Zhao J, Tian T, Jiang X, Li H, Pang M, Kong F. The effects of oral 
health and social support on health‑related quality of life of migrant 
older with children in Weifang, China. BMC Public Health. 2022;22(1):1505. 
https:// doi. org/ 10. 1186/ s12889‑ 022‑ 13843‑0.

 22. Botelho J, Machado V, Proença L, et al. Perceived xerostomia, stress and 
periodontal status impact on elderly oral health‑related quality of life: 
findings from a cross‑sectional survey. BMC Oral Health. 2020;20(1):199. 
https:// doi. org/ 10. 1186/ s12903‑ 020‑ 01183‑7.

 23. Herrero F, de Souza RF, Feine JS, Alexander PP, Green AV, Oates TW. The 
impact of implant‑retained overdentures on type‑2 diabetic and non‑
diabetic edentulous patients: satisfaction and quality of life in a prospec‑
tive cohort study. J Dent. 2022;127:104357. https:// doi. org/ 10. 1016/j. 
jdent. 2022. 104357.

 24. Chaudhry K, Bali R, Patnana AK, Bindra S, Jain G, Sharma PP. Impact of oral 
submucous fibrosis on quality of life: a cross‑sectional study. J Maxillofac 
Oral Surg. 2019;18(2):260–5. https:// doi. org/ 10. 1007/ s12663‑ 018‑ 1114‑3.

 25. Wilson IB, Cleary PD. Linking clinical variables with health‑related quality 
of life. A conceptual model of patient outcomes. JAMA. 1995;273:59–65.

 26. Ferrans CE, Zerwic JJ, Wilbur JE, Larson JL. Conceptual model of health‑
related quality of life. J Nurs Scholarsh. 2005;37:336–42.

 27. Tsai YY, Liu YC, Cl Li, Yang YY, Chiu YC. Validation of the Chinese version in 
oral health assessment tool (OHAT) for clinical non‑dentist professionals. 
Chang Gung Nurs. 2015;26(4):401–9. https:// doi. org/ 10. 3966/ 10267 30120 
15122 604003. (in Chinese).

 28. Chalmers JM, King PL, Spencer AJ, Wright FA, Carter KD. The oral health 
assessment tool–validity and reliability. Aust Dent J. 2005;50(3):191–9. 
https:// doi. org/ 10. 1111/j. 1834‑ 7819. 2005. tb003 60.x.

 29. Spielberger CD, Gorsuch RL, Lushene R, et al. Manual for the state‑trait 
anxiety inventory. Palo Alto: Consulting Psychologists Press; 1983.

 30. Millar K, Jelicic M, Bonke B, Asbury AJ. Assessment of preoperative 
anxiety: comparison of measures in patients awaiting surgery for breast 
cancer. Br J Anaesth. 1995;74(2):180–3. https:// doi. org/ 10. 1093/ bja/ 74.2. 
180.

 31. Chang YL, Huang PW, Liao CT, Wang HM, Lin CY, Chen SC. Factors impact‑
ing posttraumatic growth in head‑and‑neck cancer patients with onco‑
logic emergencies. Support Care Cancer. 2022;30(5):4515–25. https:// doi. 
org/ 10. 1007/ s00520‑ 021‑ 06772‑y.

 32. Chiu HC, Hung HY, Lin HC, Chen SC. Effects of a health education and 
telephone counseling program on patients with a positive fecal occult 
blood test result for colorectal cancer screening: a randomized controlled 
trial. Psychooncology. 2017;26(10):1498–504. https:// doi. org/ 10. 1002/ 
pon. 4319.

 33. Lee CY, Chang CS, Shieh TY, Chang YY. Development and validation 
of a self‑rating scale for betel quid chewers based on a male‑prisoner 

https://www.cdc.gov/tobacco/data_statistics/fact_sheets/smokeless/betel_quid/index.htm
https://www.cdc.gov/tobacco/data_statistics/fact_sheets/smokeless/betel_quid/index.htm
https://doi.org/10.1016/j.oraloncology.2020.104798
https://doi.org/10.1186/1475-2891-12-67
https://doi.org/10.1186/1475-2891-12-67
https://doi.org/10.3390/ijms21197231
https://doi.org/10.4103/jcrt.JCRT_620_14
https://doi.org/10.1016/j.pmedr.2022.101987
https://doi.org/10.1016/j.pmedr.2022.101987
https://doi.org/10.1177/00220345211014795
https://doi.org/10.1177/00220345211014795
https://doi.org/10.1186/s12903-022-02084-7
https://doi.org/10.1186/s12903-022-02084-7
https://www.hpa.gov.tw/Pages/List.aspx?nodeid=191
https://www.hpa.gov.tw/Pages/List.aspx?nodeid=191
https://doi.org/10.1016/j.oooo.2013.05.020
https://doi.org/10.1902/jop.2012.120390
https://doi.org/10.1902/jop.2012.120390
https://doi.org/10.3390/ijerph18189498
https://doi.org/10.3389/fpsyt.2020.00654
https://doi.org/10.3389/fpsyt.2020.00654
https://doi.org/10.1111/j.1360-0443.2010.02952.x
https://doi.org/10.1111/add.12530
https://doi.org/10.1111/add.12530
https://doi.org/10.1192/bjp.bp.111.107961
https://doi.org/10.1111/ger.12514
https://doi.org/10.1111/ger.12514
https://doi.org/10.1186/s12903-022-02237-8
https://doi.org/10.1186/s12903-022-02237-8
https://doi.org/10.1590/1807-3107bor-2021.vol35.0107
https://doi.org/10.1590/1807-3107bor-2021.vol35.0107
https://doi.org/10.1186/s12889-022-13843-0
https://doi.org/10.1186/s12903-020-01183-7
https://doi.org/10.1016/j.jdent.2022.104357
https://doi.org/10.1016/j.jdent.2022.104357
https://doi.org/10.1007/s12663-018-1114-3
https://doi.org/10.3966/102673012015122604003
https://doi.org/10.3966/102673012015122604003
https://doi.org/10.1111/j.1834-7819.2005.tb00360.x
https://doi.org/10.1093/bja/74.2.180
https://doi.org/10.1093/bja/74.2.180
https://doi.org/10.1007/s00520-021-06772-y
https://doi.org/10.1007/s00520-021-06772-y
https://doi.org/10.1002/pon.4319
https://doi.org/10.1002/pon.4319


Page 9 of 9Chiu et al. BMC Oral Health           (2023) 23:88  

•
 
fast, convenient online submission

 •
  

thorough peer review by experienced researchers in your field

• 
 
rapid publication on acceptance

• 
 
support for research data, including large and complex data types

•
  

gold Open Access which fosters wider collaboration and increased citations 

 
maximum visibility for your research: over 100M website views per year •

  At BMC, research is always in progress.

Learn more biomedcentral.com/submissions

Ready to submit your researchReady to submit your research  ?  Choose BMC and benefit from: ?  Choose BMC and benefit from: 

population in Taiwan: the betel quid dependence scale. Drug Alcohol 
Depend. 2012;121(1–2):18–22. https:// doi. org/ 10. 1016/j. druga lcdep. 2011. 
07. 027.

 34. Herzog TA, Murphy K, Little M, Suguitan G, Pokhrel P, Kawamoto C. The 
betel quid dependence scale: replication and extension in a Guamanian 
sample. Drug Alcohol Depend. 2014;138:154–60. https:// doi. org/ 10. 
1016/j. druga lcdep. 2014. 02. 022.

 35. Slade GD. Derivation and validation of a short‑form oral health impact 
profile. Community Dentist Oral Epidemiol. 1997;25(4):284–90. https:// 
doi. org/ 10. 1111/j. 1600‑ 0528. 1997. tb009 41.x.

 36. Kuo HC, Chen JH, Wu JH, Chou TM, Yang YH. Application of the oral 
health impact profile (OHIP) among Taiwanese elderly. Qual Life Res. 
2011;20(10):1707–13. https:// doi. org/ 10. 1007/ s11136‑ 011‑ 9901‑z.

 37. Wilcox RR, Keselman HJ. Modern robust data analysis methods: measures 
of central tendency. Psychol Methods. 2003;8(3):254–74. https:// doi. org/ 
10. 1037/ 1082‑ 989X.8. 3. 254.

 38. Faul F, Erdfelder E, Lang AG, Buchner A. G*Power 3: a flexible statistical 
power analysis program for the social, behavioral, and biomedical sci‑
ences. Behav Res Methods. 2007;39(2):175–91. https:// doi. org/ 10. 3758/ 
bf031 93146.

 39. Faul F, Erdfelder E, Buchner A, Lang AG. Statistical power analyses using 
G*Power 3.1: tests for correlation and regression analyses. Behav Res 
Methods. 2009;41:1149–60.

 40. Kapetanović A, Noverraz RRM, Listl S, Bergé SJ, Xi T, Schols JGJH. What is 
the oral health‑related quality of life following miniscrew‑assisted rapid 
palatal expansion (MARPE)? A prospective clinical cohort study. BMC Oral 
Health. 2022;22(1):423. https:// doi. org/ 10. 1186/ s12903‑ 022‑ 02444‑3.

 41. Abduljabbar T, Hussain M, Adnan T, Vohra F, Javed F. Comparison of oral 
Candida species prevalence and carriage among gutka‑chewers and 
betel‑quid chewers. J Pak Med Assoc. 2017;67(3):350–4.

 42. IARC Working Group on the Evaluation of Carcinogenic Risks to Humans. 
Betel‑quid and areca‑nut chewing and some areca‑nut derived nitrosa‑
mines. IARC Monogr Eval Carcinog Risks Hum. 2004;85:1–334.

 43. Black E, Hyslop F, Richmond R. Barriers and facilitators to uptake of 
cervical cancer screening among women in Uganda: a systematic 
review. BMC Womens Health. 2019;19(1):108. https:// doi. org/ 10. 1186/ 
s12905‑ 019‑ 0809‑z.

 44. Serikuly N, Alpyshov ET, Wang D, et al. Effects of acute and chronic areco‑
line in adult zebrafish: Anxiolytic‑like activity, elevated brain monoamines 
and the potential role of microglia. Prog Neuropsychopharmacol Biol Psy‑
chiatry. 2020;104:109977. https:// doi. org/ 10. 1016/j. pnpbp. 2020. 109977.

 45. Chen SC, Huang BS, Hung TM, Lin CY, Chang YL. Impact of physical and 
psychosocial dysfunction on return to work in survivors of oral cavity 
cancer. Psychooncology. 2019;28(9):1910–7. https:// doi. org/ 10. 1002/ pon. 
5173.

 46. Chiu SE, Cho KA, Huang BS, et al. Factors facilitating or creating barriers 
to returning to work in head and neck cancer patients within the first 6 
months after treatment. Clin Nurs Res. 2023;32(1):197–208. https:// doi. 
org/ 10. 1177/ 10547 73822 11062 92.

 47. Giovannoni ML, Valdivia‑Gandur I, Lozano de Luaces V, et al. Betel and 
tobacco chewing habit and its relation to risk factors cy6for periodontal 
disease. Oral Dis. 2018;24(5):829–39. https:// doi. org/ 10. 1111/ odi. 12820.

 48. Javed F, Vohra F, Al‑Kheraif AA, Malmstrom H, Romanos GE. Comparison 
of periodontal inflammatory conditions among habitual gutka chewers 
and betel quid chewers. Oral Dis. 2015;21(4):437–42. https:// doi. org/ 10. 
1111/ odi. 12295.

 49. Locker D. Measuring oral health: a conceptual framework. Community 
Dent Health. 1988;5(1):3–18.

 50. Alduraywish SA, Altamimi LA, Almajed AA, et al. Barriers of colorectal 
cancer screening test among adults in the Saudi Population: a cross‑
sectional study. Prev Med Rep. 2020;20:101235. https:// doi. org/ 10. 1016/j. 
pmedr. 2020. 101235.

 51. Ali N, Lifford KJ, Carter B, et al. Barriers to uptake among high‑risk 
individuals declining participation in lung cancer screening: a mixed 
methods analysis of the UK Lung Cancer Screening (UKLS) trial. BMJ 
Open. 2015;5(7):e008254. https:// doi. org/ 10. 1136/ bmjop en‑ 2015‑ 008254.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub‑
lished maps and institutional affiliations.

https://doi.org/10.1016/j.drugalcdep.2011.07.027
https://doi.org/10.1016/j.drugalcdep.2011.07.027
https://doi.org/10.1016/j.drugalcdep.2014.02.022
https://doi.org/10.1016/j.drugalcdep.2014.02.022
https://doi.org/10.1111/j.1600-0528.1997.tb00941.x
https://doi.org/10.1111/j.1600-0528.1997.tb00941.x
https://doi.org/10.1007/s11136-011-9901-z
https://doi.org/10.1037/1082-989X.8.3.254
https://doi.org/10.1037/1082-989X.8.3.254
https://doi.org/10.3758/bf03193146
https://doi.org/10.3758/bf03193146
https://doi.org/10.1186/s12903-022-02444-3
https://doi.org/10.1186/s12905-019-0809-z
https://doi.org/10.1186/s12905-019-0809-z
https://doi.org/10.1016/j.pnpbp.2020.109977
https://doi.org/10.1002/pon.5173
https://doi.org/10.1002/pon.5173
https://doi.org/10.1177/10547738221106292
https://doi.org/10.1177/10547738221106292
https://doi.org/10.1111/odi.12820
https://doi.org/10.1111/odi.12295
https://doi.org/10.1111/odi.12295
https://doi.org/10.1016/j.pmedr.2020.101235
https://doi.org/10.1016/j.pmedr.2020.101235
https://doi.org/10.1136/bmjopen-2015-008254

	Factors in oral-related quality of life of betel quid users receiving oral mucosal screening: a cross-sectional study in Taiwan
	Abstract 
	Background 
	Methods 
	Results 
	Conclusions 

	Background
	Methods
	Design and sample
	Measures
	Oral health assessment tool (OHAT)
	State anxiety inventory (SAI)
	Betel quid dependence scale (BQDS)
	Oral health impact profile (OHIP)
	Demographic and betel quid (BQ)-related characteristics form

	Procedure for data collection
	Statistical analysis
	Ethical considerations

	Results
	Demographic and clinical characteristics
	Degree of oral health status, anxiety, betel quid dependency (BQD), and oral-related quality of life (OHRQoL)
	Correlation of OHRQoL with selected independent variables
	Differences in oral-related quality of life by sex, annual family income, presence of chronic disease, and betel quid dependence (BQD)
	Hierarchical multiple regression analysis of OHRQoL in BQ users

	Discussion
	Limitations
	Clinical implications

	Conclusions
	Acknowledgements
	References


