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A B S T R A C T

Objectives: We aimed to investigate the presence of common psychological factors (i.e., stress, 
depression, anxiety) and their impact on the Oral health-related quality of life (OHRQoL) in 
patients diagnosed with four oral mucosal diseases (OMDs): recurrent aphthous ulcers (RAU), oral 
lichen planus (OLP), oral leukoplakia (OLK), and oral submucous fibrosis (OSF).
Methods: A total of 229 patients with clinically diagnosed OMDs were enrolled in this study, 
consisting of 55 RAU, 68 OLK, 50 OLP, and 56 OSF patients. The patients were statistically 
analyzed for psychological problems and OHRQoL using the Visual Analog Scale (VAS)､ the 5- 
item Oral Health Impact Profile (OHIP-5) and the Depression Anxiety Stress Scale-21 (DASS- 
21) scales.
Results: There were 229 valid questionnaires collected, consisting of 83 females and 146 males 
with a mean age of 45.24 (SD = 11.88) years. Multiple regressions between DASS-21 scores and 
OHIP-5 scores revealed generally negative impacts of psychological problems on OHRQoL, with 
depression on OLP (β = 0.47), OLK (β = 0.65) and OSF (β = 0.38), stress on RAU (β = 0.29), OLP 
(β = 0.72), OLK (β = 0.38) and OSF (β = 0.60), and anxiety on OLP (β = 0.33), OLK (β = 0.49) 
and OSF (β = 0.51).
Conclusions: Psychological problems like depression, stress, and anxiety were found to be prev-
alent in OMDs patients and adversely affected their OHRQoL. The results support the bio-
psychosocial medical model in the treatment of OMDs patients.
Clinical significance: The present study reinforced the crucial roles of psychological factors in 
impacting OMDs patients’ OHRQoL. Therefore, it is necessary to monitor patients’ psychological 
status and OHRQoL using questionnaires like DASS-21 and OHIP-5. Followed by psychological 
interventions, the treatment is expected to be enhanced.

1. Introduction

Oral mucosal diseases (OMDs) are a general term for diseases that occur in the oral mucosa and soft tissues. Common OMDs include 
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recurrent oral ulcers (RAU), oral lichen planus (OLP), oral leukoplakia (OLK), and oral submucous fibrosis (OSF). They have 
considerable prevalence and consequences, adversely impact on the Oral health-related quality of life (OHRQoL) for a large proportion 
of patients. OHRQoL is a widely recognized concept in dental research that embraces the biopsychosocial model of OMDs, covering 
aspects like oral health, functional well-being, emotional well-being and treatment expectations [1].

In the Global Population, approximately 1/4 currently suffers or has suffered from RAU. Prolonged disease duration, increased 
pain, and long healing periods adversely impact on eating and speaking [2]. OLP, another common chronic oral mucosal disease, has a 
population prevalence ranging from 0.5% to 3% [3]. OLP causes pain, roughness, and discomfort with a risk of cancer transformation, 
listed as a potentially malignant disease by the WHO. OLK has a population prevalence of 2.23%. It is characterized by predominantly 
white lesions with a transformation rate of about 3% – 5% into cancer [4]. Similarly, OSF was originally only reported in East and 
Southeast Asia due to frequent betel nut chewing habit, but it is now becoming a worldwide health problem [5]. It is a chronic and 
potentially malignant disease with a malignant transformation rate of 7% – 13% to oral squamous cell carcinoma (OSCC) [6]. OSF 
symptoms include a burning sensation, frequent ulcers, whitening and sclerosis of oral mucosa, and restricted mouth opening [7].

OMDs are found to adversely impact on patients’ OHRQoL, with an increasing recognition of the role of psychological factors 
mediating this impact [8–17]. Approximately 30 % of patients in OMDs were found to continue to exhibit psychopathological 
symptoms that went unrecognized or untreated [18]. Even during remission, OLP patients’ psychological issues persisted [19]. On the 
other hand, although most OMDs are symptomatically treatable, they damage patients’ OHRQoL in many aspects, including oral 
function, appearance, interpersonal relationships and self-image, leading to psychological problems that react on OMDs in return [12,
20,21]. For example, psychological stress was argued to increase with adverse life events and contribute to the onset of RAS [22,23]. 
Also, patients’ inadequate knowledge and fear of OMDs may exacerbate adverse psychological states, which may in return aggravate 
OMDs [24]. Now, there is a growing advocacy to understand the crucial role of psychological factors in the treatment of OMDs as 
proposed by the biopsychosocial medical model [16,25–27].

While common psychological problems (e.g., depression, stress and anxiety) are frequently found in OMDs patients, their presence 
and impact differ across different OMDs. Repeated evidence showed that RAU are associated with stress [22,23] and anxiety [12,28,
29], but indirectly with depression [11]. OLP has been well-documented to be related to stress, depression, and anxiety [30–34]. OLK 
have been consistently reported to be associated with anxiety and depression [35,36], whereas the presence of stress has yet to be 
examined. Similarly, OSF is found to be associated with anxiety and depression [37–40], and indirectly with stress [41]. It should be 
noted that the co-occurrence of depression, stress, and anxiety has been widely documented in clinical studies [42–44]. However, no 
study has examined the above three psychological problems over patients of different OMDs using a consistent measure. Moreover, 
only a handful of studies explored the impact of these psychological problems on OMDs patients’ OHRQoL [19,45,46]. Therefore, this 
study aimed to investigate the presence of the three psychological problems (i.e., depression, stress and anxiety) in four OMDs patient 
groups and their impact on patients’ OHRQoL using questionnaires of DASS-21 and OHIP-5 throughout.

2. Methods

2.1. Design and sample

A cross-sectional design was employed in the present study. The study was conducted at Stomatology Center, the First Affiliated 
Hospital between March and August 2023. Ethics approval (HN-LL-LW-2023-050) was obtained from The Medical Research Ethics 
Committee prior to the commencement of the study. Participants were recruited from patients who came for oral mucosal screening 
[32–35] on their first visit to the outpatient clinic and were diagnosed with any of the four OMDs considered in the present study. The 
data was collected using surveys and questionnaires in the paper form, and patients’ consent was sought for all of them.

A total of 229 subjects (55 RAU, 68 OLK, 50 OLP, and 56 OSF) were recruited during the study period. The sample size of each 
OMDs was aimed to be approximately equal and no smaller than those in previous studies [23,24,29–31,47]. The patients were 
provided with detailed information about the research and given the explanation of the purpose and the significance of the survey by 
the investigator, and subsequently, they signed a consent indicating their voluntary participation.

2.2. Criteria for inclusion and exclusion

The inclusion criteria for OMDs patients in this study were: outpatients who had their first visit to the Mucosal Diseases Unit of the 
Stomatology Center during the study period, were 18 years of age or older, and had been diagnosed with OMDs based on clinical 
findings or biopsy results. Additionally, participants needed to: 1) have normal cognitive functioning and no history of psychiatric 
disorders such as epilepsy, depression, anxiety, symptoms of neurological disorders caused by other diseases, or disorders of con-
sciousness; 2) be capable of effective communication with the investigators and understanding the questionnaire content.

The exclusion criteria were patients who had taken any anxiolytic and phylogenetic drugs in the previous six months, or those who 
suffered from systemic diseases. This was to avoid findings arising from the (side) effects of different anxiolytic medications.

2.3. Questionnaires

Survey instruments included a basic sociodemographic questionnaire, a visual analog scale (VAS) [48], a 5-item Oral Health Impact 
Profile (OHIP-5) [49], and a Depression Anxiety Stress Scale-21 (DASS-21) scale [50]. Basic socio-demographic questionnaires 
included items of gender, age, ethnicity, place of residence, literacy level, marital status, payment method of healthcare, average 
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annual household income, number of times of brushing teeth, smoking, betel nut eating or not, and a VAS that assesses disease severity. 
Pain severity was measured by the patient’s subjective symptom scores, with no pain scored as 0, mild pain (1–3) scored as 1, moderate 
pain (4–6) scored as 2, and severe pain (7–10) scored as 3. Higher scores indicate greater pain intensity and vice versa.

To assess the OHRQoL of the population with OMDs more efficiently and accurately in clinical studies and epidemiological surveys, 
the Oral Health Impact Profile (OHIP-5) was used. OHIP-5 measures perceived oral health status and OHRQoL [51]. It consists of only 
five items, evidenced to enhance efficiency without compromising reliability and validity in comparison with early OHRQoL scales (e. 
g., OHIP-49 and OHIP-14) [52]. The items of OHIP-5 are scored as follows: “not at all” - 0 points, “very slightly” - 1 point, “moderately” 
- 2 points, “more severely” - 3 points, and “very severely” - 4 points. The higher the scores, the worse the perceived oral health status 
and OHRQoL. The shortest version of this instrument is the 5-item OHIP which, as its name implies, consists of 5 questions representing 
the four suggested dimensions: Oral Function, Orofacial Pain, Orofacial Appearance and Psychosocial Impact [53].

In this study, the Depression Anxiety Stress Scale (DASS-21) was used for the first time in the Oral Mucosal Disease Questionnaire 
(OMDQ) as the short-form version of the Depression Anxiety Stress Scale [54]. Twenty-one items of DASS-21 measure three negative 
emotional states: depression, anxiety, and stress. The depression factor consists of 7 items (3, 5, 10, 13, 16, 17, 21), which are 
associated with pathologically poor mood, low self-esteem, and low levels of positive affect; the anxiety factor consists of 7 items (2, 4, 
7, 9, 15, 19, 20), which are associated with somatic and subjective experiences of anxiety arousal. The stress factor consists of 7 items 
(1, 6, 8, 11, 12, 14, 18), which are associated with tension, worry, and ambivalence [55]. A 4-point Likert scale was used (0 = not at all, 
1 = partially, 2 = mostly, 3 = fully), with higher scores indicating more substantial negative emotional experiences. For each subscale, 
a threshold of 9 marked the absence/presence of depression, and 7 for anxiety and 14 for stress. This scale is shown to be more accurate 
than traditional surveys using the SCL-90 scale [56].

2.4. Statistical analysis

SPSS 26.0 software was used for data processing and statistical analysis of the data. Measurement data conformed to a normal 
distribution and were described by mean ± standard deviation, and count data were statistically characterized by frequency and 
constitutive ratio. OHIP-5 scores were described by median and interquartile range (IQR). DASS-21 scores were interpreted using the 
criteria defined by Gomez [57], with threshold of 5 for the presence of depression, 4 for anxiety and 8 for stress.

Then, to test the relationships between patients’ OHRQoL and mental health, we first ran Spearman between OHIP-5 scores and 
DASS-21 scores in four OMDs, and the significance level α = 0.05 was used. With the correlations found, we assumed a linear 
regression relationship between DASS-21 scores and OHIP-5 scores. Separate multiple linear regressions were therefore performed to 
analyze the effect of each DASS-21 subscale (i.e., depression, stress and anxiety) and sum scores on OHIP-5 scores respectively in four 

Table 1 
Socio-demographics and clinical characteristics of all patients.

Variables level Mean (SD)

RAU (N = 55) OLP (N = 68) OLK (N = 50) OSF (N = 56)

Age  43.49 (13.21) 46.10 (11.95) 45.66 (11.83) 45.71 (10.54)
Age group (%) 19–44 27 (49.09) 33 (48.53) 25 (50.00) 25 (44.64)

45–59 19 (34.55) 26 (38.24) 20 (40.00) 26 (46.43)
≥60 9 (16.36) 9 (13.24) 5 (10.00) 5 (8.93)

Sex (%) Male 24 (43.64) 40 (58.82) 30 (60.00) 52 (92.86)
Female 31 (56.36) 28 (41.18) 20 (40.00) 4 (7.14)

Residence (%) City 32 (58.18) 47 (69.12) 24 (48.00) 33 (58.93)
Town 23 (41.82) 21 (30.88) 26 (52.00) 23 (41.07)

Marital status (%) Unmarried 6 (10.91) 7 (10.29) 11 (22.00) 6 (10.71)
Married 40 (72.73) 55 (80.88) 35 (70.00) 49 (87.5)
Divorced 6 (10.91) 4 (5.88) 2 (4.00) 1 (1.79)
Widowed 3 (5.45) 2 (2.94) 2 (4.00) 0 (0.00)

Academic background (%) Junior high school 22 (40.00) 30 (44.12) 17 (34.00) 17 (30.36)
Senior high school 18 (32.73) 19 (27.94) 11 (22.00) 25 (44.64)
University 15 (27.27) 19 (27.94) 22 (44.00) 14 (25.00)

Medical payment method (%) Self-financing 14 (25.45) 18 (26.47) 17 (34.00) 22 (39.29)
Medical insurance 41 (74.55) 50 (73.53) 33 (66.00) 34 (60.71)

Average annual household income(￥) <60,000 7 (12.73) 18 (26.47) 17 (34.00) 7 (12.5)
60,000–100,000 35 (63.64) 27 (39.71) 21 (42.00) 27 (48.21)
>10,000 13 (23.64) 23 (33.82) 12 (24.00) 22 (39.29)

Tobacco habit (%) No habit 46 (83.64) 50 (73.53) 33 (66.00) 30 (53.57)
Smoking 9 (16.36) 18 (26.47) 17 (34.00) 26 (46.43)

Areca habit (%) No habit 43 (78.18) 47 (69.12) 32 (64.00) 6 (10.71)
Chewing betel nut 12 (21.82) 21 (30.88) 18 (36.00) 50 (89.29)

Brushing frequency (%) Once/day 13 (23.64) 26 (38.24) 20 (40.00) 15 (26.79)
Twice/day 36 (65.45) 33 (48.53) 19 (38.00) 36 (64.29)
Three times/day 6 (10.91) 9 (13.24) 11 (22.00) 5 (8.93)

VAS  1.71 (0.92) 1.29 (0.90) 1.18 (0.77) 0.57 (0.81)

Note: RAU: recurrent aphthous ulcers, OLP: oral lichen planus, OLK: oral leukoplakia, OSF: oral submucous fibrosis.
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oral mucosal patient groups, and the significance was determined according to the α level of 0.05. Meanwhile, to prevent confounding 
bias, we corrected all models for demographics and clinical characteristics, including age, gender, residence, marital status, literacy, 
education level, mode of healthcare payment, mean annual household income, smoking, betel nut, tooth brushing, and VAS.

3. Results

3.1. Socio-demographic and clinical characteristics

In this study, 229 questionnaires were collected, comprising 83 females and 146 males with an age range of 19–72 years (M =
45.24, SD = 11). We first conducted a descriptive analysis for demographics and clinic characteristics, including age, gender, place of 
residence, education, marital status, mode of healthcare payment, mean annual household income, number of tooth brushing, smoking 
status, and betel nut consumption. In the OLP, OLK, and OSF populations, there were more males than females, whereas there were 
fewer males than females in the RAU population (see Table 1). Generally in the oral mucosa patient population, there were fewer 
people with an average household income of less than 60,000 per year, more occasional smokers than non-smokers, and more 
infrequent betel nut users than non-users in the three categories except OSF. With respect to pain levels of the diseases, as assessed 
using visual analog scoring (VAS), RAU patients had highest levels of pain, whereas OSF patients had the lowest levels of pain.

3.2. The descriptive of OHIP-5 and DASS-21 scores

The median and IQR of OHIP-5 scores of four OMDs groups were presented in the boxplot Fig. 1. The median score of RAU was 4, 
slightly lower than those of the other three OMDs groups (5). Also, the 3rd quartile of RAU was 6, smaller than those of the other three 
OMDs groups (7; 9; 8), while the 1st quartile was the same across all four OMDs. The medians showed generally higher OHRQoL in 
RAU relative to OLP, OLK and OSF, consistent with the relative severity of the diseases. On the other hand, the quartiles showed 
normally distributed OHRQoL in OLP, but in the other three OMDs patients had much lower OHRQoL than the median, suggesting 
some RAU, OLK and OSF patients were more impacted by their OMDs.

The summary plot (Fig. 2) of DASS-21 scores showed the prevalence of the depression, anxiety and stress across four OMDs patient 
groups. Specifically, anxiety is the most prevented (80.00 %; 67.65 %; 84.00 %; 66.07 %), followed by depression (45.45 %; 58.82 %; 
62.00 %; 52.57 %), with stress being the least (29.09 %; 42.65 %; 38.00 %; 28.57 %).

3.3. DASS-21 scores and OHIP-5 scores correlation analysis

Broad correlations between the DASS-21 subscale (i.e., stress, depression, anxiety), the DASS-21 sum and OHIP-5 scores in RAU, 
OLP, OLK, and OSF groups were observed using Spearman correlation analysis (Table 2). In the RAU group, OHIP-5 was positively 
correlated with depression (rs = 0.330, P = 0.014), stress (rs = 0.497, P < 0.001), and DASS-21 (rs = 0.309, P = 0.022), but not with 
anxiety (rs = − 0.015, P = 0.912). In the OLP group, OHIP-5 was positively correlated with depression (rs = 0.398, P = 0.001), stress (rs 
= 0.453, P < 0.001), anxiety (rs = 0.376, P = 0.002), and DASS-21 (rs = 0.462, P < 0.001). Similarly, in the OLK group, OHIP-5 was 
positively correlated with depression (rs = 0.777, P < 0.001), stress (rs = 0.701, P < 0.001), anxiety (rs = 0.568, P < 0.001) and the 
DASS-21 (rs = 0.800, P < 0.001) were positively correlated. Again in the OSF group, OHIP-5 was positively correlated with depression 
(rs = 0.569, P < 0.001), stress (rs = 0.667, P < 0.001), anxiety (rs = 0.489, P < 0.001), and DASS-21 (rs = 0.632, P < 0.001).

Fig. 1. The boxplot showed the median and IQR of OHIP-5 scores of four OMDs patient groups. RAU: recurrent aphthous ulcers; OLP: oral lichen 
planus; OLK: oral leukoplakia; OSF: oral submucous fibrosis.
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Fig. 2. The presence (in percentage) of the three psychological problems in four OMDs patient groups. RAU: recurrent aphthous ulcers; OLP: oral 
lichen planus; OLK: oral leukoplakia; OSF: oral submucous fibrosis.

Table 2 
The correlations between DASS-21 (subscales and sum) scores and OHIP-5 scores.

Scales OHIP-5

RAU OLP OLK OSF

Depression rs 0.330* 0.398*** 0.777*** 0.569***
Stress rs 0.497*** 0.453*** 0.701*** 0.667***
Anxiety rs − 0.015 0.376** 0.568*** 0.489***
DASS-21 rs 0.309* 0.462*** 0.800*** 0.632***

Note: *P < 0.05, **P < 0.01, ***P < 0.001. RAU: recurrent aphthous ulcers, OLP: oral lichen planus, OLK: oral leukoplakia, OSF: oral submucous 
fibrosis.

Table 3 
Multiple linear regressions between DASS-21 (subscales and sum) scores and OHIP-5 scores in four OMDs patient groups.

RAU (recurrent aphthous ulcers) β SE t value P

DEPRESSION 0.21 0.15 1.43 0.161
STRESS 0.29 0.13 2.25 0.030*
ANXIETY 0.05 0.12 0.43 0.672
DASS21 0.05 0.03 1.77 0.084

OLP (oral lichen planus)

DEPRESSION 0.47 0.11 4.22 <0.001***
STRESS 0.38 0.08 4.80 <0.001***
ANXIETY 0.33 0.09 3.59 0.001**
DASS21 0.10 0.02 5.59 <0.001***

OLK (oral leukoplakia)

DEPRESSION 0.65 0.07 9.72 <0.001***
STRESS 0.72 0.09 7.64 <0.001***
ANXIETY 0.49 0.16 3.06 0.004**
DASS-21 0.16 0.02 11.09 <0.001***

OSF (oral submucous fibrosis)

DEPRESSION 0.38 0.07 5.77 <0.001***
STRESS 0.60 0.14 4.24 <0.001***
ANXIETY 0.51 0.10 5.15 <0.001***
DASS-21 0.10 0.02 6.27 <0.001***

Note: *P < 0.05, **P < 0.01, ***P < 0.001. All models were controlled for age, sex, residency, marital status, literacy level, health care payment 
method, mean annual household income, smoking, betel nut, tooth brushing and VAS.
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3.4. Multiple linear regression analysis

The effect of each DASS-21 subscale (i.e., stressors, anxiety and depression) and DASS-21 sum scores on OHIP-5 scores in four OMD 
groups was examined using multiple linear regressions with α level of 0.05 (see Table 3). Similar to the results of correlation tests, 
psychological problems were frequent predictors of OHRQoL. In the RAU population, the results showed that only stress increases with 
OHIP-5 scores (β = 0.21, P = 0.03). However, all other three factors were no significant predictors of OHIP-5(P’s > 0.05). In the OLP 
population, depression, stress, anxiety and DASS-21 sum scores all increase with OHIP-5 scores (β = 0.47, P < 0.001; β = 0.38, P < 
0.001; β = 0.33, P = 0.001; β = 0.10, P = 0.001). Also, in the OLK population, depression, stress, anxiety and DASS-21 sum scores all 
increase with OHIP-5 scores (β = 0.67, P < 0.001; β = 0.72, P < 0.001; β = 0.49, P = 0.004; β = 0.16, P=0.001). Again in the OSF 
population, depression, stress, anxiety, and DASS-21 sum scores all increase with OHIP-5 scores (β = 0.38, P < 0.001; β = 0.60, P < 
0.001; β = 0.51, P < 0.001; β = 0.10, P = 0.001).

4. Discussion

This study aimed to investigate the cooccurrence of common psychological problems (i.e., depression, stress and anxiety) in four 
OMDs patient groups and the impact of these psychological problems on patients’ OHRQoL. In the present study, OMDs patients were 
found to usually suffer from common psychological problems (i.e., depression, stress and anxiety) and they were likely to co-exist. 
Also, those psychological problems were shown to adversely impact on patients’ OHRQoL.

The mean age of our study population was 45.24 ± 11.88 years, higher than that in the previous study [9]. We speculate that it is 
due to an increase in the number of adult and elderly patients seeking treatment for OMDs as the average life expectancy increases. 
There were more males than females in the OLP, OLK, and OSF populations, which may be due to the close relationship between the 
occurrence of OMDs and endocrine hormone levels, dietary habits, nutritional patterns, smoking, alcohol consumption, and the ability 
to withstand psychological stress between male and female [58]. In contrast, there were fewer males than females in the RAU pop-
ulation, which is consistent with the findings of previous studies [23,59]. More frequent betel quid eaters were found in OSF patients, 
arguably due to the fact that betel quid eating is a well-documented high-risk factor for OSF [60,61]. Meanwhile, OSF patients were 
found to have the lowest pain level as measured by VAS among four OMDs. As almost all OSF patients are characterized by the habit of 
chewing betel nuts, their buccal mucosa gradually develops submucous fibrosis, resulting in reduced sensation of pain [62].

The present study found the presence and impact of stress on the OHRQoL in RAU, in line with the previous studies [16,17,28,29]. 
The effect of depression was absent, as opposed to the results from Suresh et al. [11,19]. They ran the analysis on the combined subject 
groups of RAU, OLP and burning mouth syndrome, and therefore the effect may not be present in some subject groups. Instead, the 
present study provided a direct evidence that depression unlikely impacted upon the OHRQoL in RAU patients. Similarly, the effect of 
anxiety was not found, as opposed to previous findings [11,28,29], presumably caused by inconsistent psychological feedback from 
individuals in the survey, so that different groups of research subjects or research methods may even arrive at diametrically opposed 
conclusions. Also, anxiety and depression in RAU patients were found to increase with RAU severity, so the difference in the results 
may also due to the different level of severity of RAU patients in the present study [63].

With respect to OLP, we found the presence of depression, stress and anxiety, and their significant impact on patients’ OHRQoL. 
Anxiety and depression have been well examined in the previous studies [15,32–34], and stress was in line with the findings from 
Valter et al. [18]. The findings from the present study reinforced presence of common psychological problems in OLP patients and their 
adverse impact on patient’s OHRQoL.

OLK patients were found to suffer from all three common psychological problems, i.e., anxiety, depression and stress, that impacted 
on their OHRQoL. The presence of anxiety and depression is consistent with those from the previous studies [35]. However, studies 
have rarely examined the effects of stress. This study included the examination of stress and revealed the presence of stress in OLK 
patients and its negative effect on their OHRQoL.

In OSF, we observed that in addition to well-documented anxiety and depression [35,37–40], stress was also associated with 
patients’ OHRQoL. This observed impact of stress supports the early finding from the study of Al’Absi [64]. Oral burning, limited 
opening, difficulty in swallowing, and recurrent ulcerations were shown to cause OSF patients to suffer from the above psychological 
problems, resulting in a reduced OHRQoL [65]. Psychological interventions on common psychological problems should therefore be 
considered in the treatment of OSF.

The present study was the first to use the DASS-21 questionnaire in the population of oral mucosa patients, demonstrating its utility 
in revealing the psychological problems (depression, stress and anxiety) and their significant impact on patients’ OHRQoL. Statistical 
surveys have shown that domestic and international scholars, when studying the psychological factors of oral mucosal disease, mostly 
employed the Anxiety Depression Self-Assessment Scale [66], the Beck Anxiety/Depression Scale [67], the Hamilton Anx-
iety/Depression Scale [68], etc. All of these targeted anxiety and depression, while other psychological states went overlooked [69]. In 
the present study, we included the examination of psychological stress to expand this field and provided some reference for future 
research in the area of psychological.

The psychological problems are thought to exist at all stages of the diagnosis and treatment, and therefore identifying them using 
psychological questionnaires like DASS-21 and introducing effective interventions are of great significance in improving patients’ 
OHRQoL. This is an area that deserves further research, and we look forward to more scholars to explore and promote it. Healthcare 
professionals are advised to encourage patients to face up to their illnesses and express their needs better. As a result, patients could 
cope with their conditions optimistically and build up their confidence in the treatment of their illnesses, and thereby enhancing their 
recovery and improving their overall quality of life.
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The present study has the following limitations: 1) the data produced an estimate of the prevalence of psychological problems in 
OMDs patients, but was based on the sample from a single center. As one of the national key institutions for the comprehensive 
prevention and treatment of OMDs, patients come from all over the country, and therefore our sample is adequately representative. 
However, it is possible that certain kinds of patients tend not to travel for treatment, e.g., those with low socioeconomic background or 
mild symptoms; 2) we had no control group of the healthy population, lacking the comparison between the healthy group and the 
patient groups. Having the comparison between healthy and patient groups allows for the more accurate detection of certain psy-
chological problems [40]. Follow-up studies are suggested to use a larger sample involving healthy participants from multiple centers, 
and further examine the prevalence psychological problems at different stages of diagnosis and treatment of OMDs with comparing 
them with healthy population.

5. Conclusion

In conclusion, our results showed that common psychological problems, including depression, stress and anxiety, are prevalent in 
OMDs patients and adversely impact on their OHRQoL. The findings support the advocacy of the biopsychosocial medical model on 
integrating psychological interventions with conventional treatments to enhance patients’ coping mechanisms and improve overall 
well-being. The utilization of an effective psychological status and quality-of-life questionnaires (e.g., DASS-21 and OHIP-5) are 
thought to enables healthcare professionals to accurately identify patients’ needs, and provide the basis for individualized treatment 
and precise preventive measures throughout the disease development stages, thereby ultimately improving the OHRQoL for patients. 
Our statistically grounded findings merit further validations and applications from clinicians of wider context.
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[18] K. Valter, V.V. Boras, D. Buljan, D.V. Juras, M. Susić, D.G. Pandurić, Z. Verzak, The influence of psychological state on oral lichen planus, Acta Clin. Croat. 52 (2) 
(2013) 145–149.

[19] L. Gavic, L. Cigic, D. Biocina Lukenda, V. Gruden, J.S. Gruden Pokupec, The role of anxiety, depression, and psychological stress on the clinical status of 
recurrent aphthous stomatitis and oral lichen planus, J. Oral Pathol. Med. 43 (6) (2014) 410–417, https://doi.org/10.1111/jop.12148.

[20] J. Connell, J. Brazier, A. O’Cathain, M. Lloyd-Jones, S. Paisley, Quality of life of people with mental health problems: a synthesis of qualitative research, Health 
Qual. Life Outcome 10 (1) (2012) 138, https://doi.org/10.1186/1477-7525-10-138.

[21] C.R. Carlson, Psychological considerations for chronic orofacial pain, Oral Maxillofac. Surg. Clin. 20 (2) (2008) 185–195, https://doi.org/10.1016/j. 
coms.2007.12.002, vi.

[22] S.O. Akintoye, M.S. Greenberg, Recurrent aphthous stomatitis, Dent. Clin. 58 (2) (2014) 281–297, https://doi.org/10.1016/j.cden.2013.12.002.
[23] A.V. Keenan, S. Spivakovksy, Stress associated with onset of recurrent aphthous stomatitis, Evid. Base Dent. 14 (1) (2013) 25, https://doi.org/10.1038/sj. 

ebd.6400919.
[24] C.C. Li, The Humanistic Factors of Patients in Doctor-Patient Communication on the Treatment of Oral Potentially Malignant Disorders, Zhejiang University, 

2021. https://link.cnki.net/doi/10.27461/d.cnki.gzjdx.2020.002969.
[25] M.S. Alrashdan, M. Alkhader, Psychological factors in oral mucosal and orofacial pain conditions, Eur J Dent 11 (4) (2017) 548–552, https://doi.org/10.4103/ 

ejd.ejd_11_17.
[26] K. Anargyros, T. Mavrogiannidis, E. Oikonomou, E. Karapournos, S. Dimou, G.I. Moussas, Psychiatric Hospital of Leros: a Portrayal of the Current Situation, 

Psychiatriki, 2023, https://doi.org/10.22365/jpsych.2023.017.
[27] M. Härter, B. Ditzen, N. Dragano, G. Fabry, J. Kaiser, P. Kropp, M. Richter, C. Schut, O.V.D. Knesebeck, D. Bremer, [Medical Psychology and medical Sociology 

in transition - review and perspectives of the two disciplines in Germany], Psychother. Psychosom. Med. Psychol. 70 (5) (2020) 205–211, https://doi.org/ 
10.1055/a-1075-2851.

[28] L.K. Nadendla, V. Meduri, G. Paramkusam, K.R. Pachava, Relationship of salivary cortisol and anxiety in recurrent aphthous stomatitis, Indian J Endocrinol 
Metab 19 (1) (2015) 56–59, https://doi.org/10.4103/2230-8210.131768.

[29] H.Z.X. Xiao, Study on Oral Health-Related Quality of Life and Mental Health of Recurrent Aphthous Ulcer Patients, MA Thesis, Dalian Medical University, 2018. 
https://kns.cnki.net/kcms2/article/abstract?v=5iIAKlsf9WBWbBL5TrNYDR5mSugx_eVq2y8uxoSOtad92qD5gAVsA8UauyKT-oJVFHSYCv2-Ucnf1_ 
9uvitS4ks0b8PoyhomwzRl2bEn7M6VqvreWSarWtUySuy_03v948MJAq2tZzkjl0DCZx41fSzVR5Xd1J62nLEClkZt825He8zjAgX50LvPkUUFlfIHI_ 
mEisGkL4c=&uniplatform=NZKPT&language=CHS.

[30] L.A. Gaitán-Cepeda, D.I. Rivera-Reza, M.D.C. Villanueva-Vilchis, Neuroticism and psychological stress in patients suffering oral lichen planus: research evidence 
of psycho-stomatology? Healthcare (Basel) 11 (12) (2023) https://doi.org/10.3390/healthcare11121738.

[31] F. Rezaei, M. Aminian, A.V. Raygani, Evaluation of salivary cortisol changes and psychological profiles in patients with recurrent aphthous stomatitis, Contemp. 
Clin. Dent. 8 (2) (2017) 259–263, https://doi.org/10.4103/ccd.ccd_165_17.

[32] D. Adamo, M. Cascone, A. Celentano, E. Ruoppo, S. Leuci, M. Aria, M.D. Mignogna, Psychological profiles in patients with symptomatic reticular forms of oral 
lichen planus: a prospective cohort study, J. Oral Pathol. Med. 46 (9) (2017) 810–816, https://doi.org/10.1111/jop.12577.

[33] Y.M.H.M. Zhang, G.T. Zhaori, The analysis of psychological status of patients with oral lichen planus, Journal of Practical Stomatology, Journal of Practical 
Stomatology 35 (1) (2019) 114–117, https://doi.org/10.3969/j.issn.1001-3733.2019.01.024.

[34] C. Kalkur, A.P. Sattur, K.S. Guttal, Role of depression, anxiety and stress in patients with oral lichen planus: a pilot study, Indian J. Dermatol. 60 (5) (2015) 
445–449, https://doi.org/10.4103/0019-5154.159625.

[35] P. Manshi, A.R. Byatnal, D. Ramesh, A. Deshpande, V.S. Reddy, M. Najmuddin, Assessment and correlation of anxiety, depression and serum cortisol levels in 
patients with oral submucous fibrosis and leukoplakia: a clinicohematological study, J. Oral Maxillofac. Pathol. 27 (1) (2023) 54–59, https://doi.org/10.4103/ 
jomfp.jomfp_1_22.

[36] L.H.R.Q. Wu, Q.Q. Su, Analysis of mental health status of patients with oral lichen planus, Chin. J. Clin. 51 (7) (2023) 848–851 [30]10.3969/j.issn.2095- 
8552.2023.07.027.

[37] G.F.Q.L.P. Deng, M. Zeng, The effect of positive psychological intervention combined with individualized diet guidance on psychological resilience and quality 
of life in patients with recurrent oral ulcer, Chinese Community Doctors 37 (20) (2021) 119–120, https://doi.org/10.3969/j.issn.1007614x.2021.20.057.

[38] A. Sariah, W. Pu, Z. Xue, Z. Liu, X. Huang, Reduced cortical thickness in the right caudal middle frontal is associated with symptom severity in betel quid- 
dependent chewers, Front Psychiatry 11 (2020) 654, https://doi.org/10.3389/fpsyt.2020.00654.

[39] S. Kanodia, V.P. Giri, O.P. Giri, M.P. Devi, Y. Garima, Assessment of anxiety, depression, and serum cortisol level in oral submucous fibrosis patients: a 
controlled clinical trial, Eur J Dent 11 (3) (2017) 293–298, https://doi.org/10.4103/ejd.ejd_9_17.

[40] C. Yang, L. Liu, H. Shi, Y. Zhang, Psychological problems and quality of life of patients with oral mucosal diseases: a preliminary study in Chinese population, 
BMC Oral Health 18 (1) (2018) 226, https://doi.org/10.1186/s12903-018-0696-y.

[41] M. Saalim, K. Sansare, F.R. Karjodkar, I.K. Ali, S.R. Sharma, R. Kapoor, A. Mehra, B. Rahman, Oral submucous fibrosis and its impact on psychological stress: a 
case-control study, Psychol. Health Med. 27 (4) (2022) 735–745, https://doi.org/10.1080/13548506.2020.1826545.

[42] G.E. Tafet, C.B. Nemeroff, The links between stress and depression: psychoneuroendocrinological, genetic, and environmental interactions, J. Neuropsychiatry 
Clin. Neurosci. 28 (2) (2016) 77–88, https://doi.org/10.1176/appi.neuropsych.15030053.

[43] D.T.L. Shek, W. Chai, L. Tan, The relationship between anxiety and depression under the pandemic: the role of life meaning, Front. Psychol. 13 (2022) 1059330, 
https://doi.org/10.3389/fpsyg.2022.1059330.

[44] N.H. Kalin, The critical relationship between anxiety and depression, Am. J. Psychiatr. 177 (5) (2020) 365–367, https://doi.org/10.1176/appi. 
ajp.2020.20030305.

[45] M.J.H.J. He, N. Xiao, Investigation on the degree of psychological distress and its influencing factors in patients with oral lichen planus, International Journal of 
Stomatology 50 (3) (2023) 308–313, https://doi.org/10.7518/gjkq.2023042.

[46] L.B. Huling, L. Baccaglini, L. Choquette, R.S. Feinn, R.V. Lalla, Effect of stressful life events on the onset and duration of recurrent aphthous stomatitis, J. Oral 
Pathol. Med. 41 (2) (2012) 149–152, https://doi.org/10.1111/j.1600-0714.2011.01102.x.

Y. Ye et al.                                                                                                                                                                                                              Heliyon 10 (2024) e38210 

8 

https://doi.org/10.1159/000196973
https://doi.org/10.3390/ijms23094760
https://doi.org/10.4317/jced.51764
https://doi.org/10.1186/1472-6831-12-19
https://doi.org/10.1186/1472-6831-12-2
https://doi.org/10.1186/1472-6831-12-2
https://doi.org/10.3390/clinpract11020040
https://doi.org/10.4317/medoral.20866
https://doi.org/10.1111/jop.12620
https://doi.org/10.2217/fon-2017-0577
http://refhub.elsevier.com/S2405-8440(24)14241-7/sref18
http://refhub.elsevier.com/S2405-8440(24)14241-7/sref18
https://doi.org/10.1111/jop.12148
https://doi.org/10.1186/1477-7525-10-138
https://doi.org/10.1016/j.coms.2007.12.002
https://doi.org/10.1016/j.coms.2007.12.002
https://doi.org/10.1016/j.cden.2013.12.002
https://doi.org/10.1038/sj.ebd.6400919
https://doi.org/10.1038/sj.ebd.6400919
https://link.cnki.net/doi/10.27461/d.cnki.gzjdx.2020.002969
https://doi.org/10.4103/ejd.ejd_11_17
https://doi.org/10.4103/ejd.ejd_11_17
https://doi.org/10.22365/jpsych.2023.017
https://doi.org/10.1055/a-1075-2851
https://doi.org/10.1055/a-1075-2851
https://doi.org/10.4103/2230-8210.131768
https://kns.cnki.net/kcms2/article/abstract?v=5iIAKlsf9WBWbBL5TrNYDR5mSugx_eVq2y8uxoSOtad92qD5gAVsA8UauyKT-oJVFHSYCv2-Ucnf1_9uvitS4ks0b8PoyhomwzRl2bEn7M6VqvreWSarWtUySuy_03v948MJAq2tZzkjl0DCZx41fSzVR5Xd1J62nLEClkZt825He8zjAgX50LvPkUUFlfIHI_mEisGkL4c=&amp;uniplatform=NZKPT&amp;language=CHS
https://kns.cnki.net/kcms2/article/abstract?v=5iIAKlsf9WBWbBL5TrNYDR5mSugx_eVq2y8uxoSOtad92qD5gAVsA8UauyKT-oJVFHSYCv2-Ucnf1_9uvitS4ks0b8PoyhomwzRl2bEn7M6VqvreWSarWtUySuy_03v948MJAq2tZzkjl0DCZx41fSzVR5Xd1J62nLEClkZt825He8zjAgX50LvPkUUFlfIHI_mEisGkL4c=&amp;uniplatform=NZKPT&amp;language=CHS
https://kns.cnki.net/kcms2/article/abstract?v=5iIAKlsf9WBWbBL5TrNYDR5mSugx_eVq2y8uxoSOtad92qD5gAVsA8UauyKT-oJVFHSYCv2-Ucnf1_9uvitS4ks0b8PoyhomwzRl2bEn7M6VqvreWSarWtUySuy_03v948MJAq2tZzkjl0DCZx41fSzVR5Xd1J62nLEClkZt825He8zjAgX50LvPkUUFlfIHI_mEisGkL4c=&amp;uniplatform=NZKPT&amp;language=CHS
https://doi.org/10.3390/healthcare11121738
https://doi.org/10.4103/ccd.ccd_165_17
https://doi.org/10.1111/jop.12577
https://doi.org/10.3969/j.issn.1001-3733.2019.01.024
https://doi.org/10.4103/0019-5154.159625
https://doi.org/10.4103/jomfp.jomfp_1_22
https://doi.org/10.4103/jomfp.jomfp_1_22
http://refhub.elsevier.com/S2405-8440(24)14241-7/sref36
http://refhub.elsevier.com/S2405-8440(24)14241-7/sref36
https://doi.org/10.3969/j.issn.1007614x.2021.20.057
https://doi.org/10.3389/fpsyt.2020.00654
https://doi.org/10.4103/ejd.ejd_9_17
https://doi.org/10.1186/s12903-018-0696-y
https://doi.org/10.1080/13548506.2020.1826545
https://doi.org/10.1176/appi.neuropsych.15030053
https://doi.org/10.3389/fpsyg.2022.1059330
https://doi.org/10.1176/appi.ajp.2020.20030305
https://doi.org/10.1176/appi.ajp.2020.20030305
https://doi.org/10.7518/gjkq.2023042
https://doi.org/10.1111/j.1600-0714.2011.01102.x


[47] V.M.L.K. Nadendla, G. Paramkusam, K.R. Pachava, Pachava, Relationship of salivary cortisol and anxiety in recurrent aphthous stomatitis, Indian J Endocrinol 
Metab 19 (1) (2015) 56–59, https://doi.org/10.4103/2230-8210.131768.

[48] P. Wiriyakijja, S. Porter, S. Fedele, T. Hodgson, R. McMillan, M. Shephard, R.N. Riordain, Validity and responsiveness of pain rating scales in patients with 
chronic oral mucosal diseases, Oral Dis. 28 (4) (2022) 1261–1269, https://doi.org/10.1111/odi.13844.
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