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Purpose:Purpose: The purpose of this study was to assess the relationship between psychological 
factors and symptoms of oral mucosal diseases by means of the revised version of the Min-
nesota Multiphasic Personality Inventory (MMPI-2).

Methods:Methods: Three hundred and eighteen college students in Gyeonggi-do completed the 
MMPI-2 and a questionnaire related to symptoms of oral mucosal diseases and collected 
data were analyzed by Student’s t-test and one way ANOVA.

Results:Results: Subjects who have experienced herpetic stomatitis revealed significantly higher 
mean values of T-scores than subjects who have not on hypochondriasis (Hs) and hysteria 
(Hy) clinical scales of the MMPI-2 (p<0.05). In comparison with subjects who have had re-
current aphthous ulceration, subjects who have not had it manifested significantly higher 
elevations on the schizophrenia (Sc) clinical scale (p<0.05). Subjects who have suffered 
oral lichen planus (OLP) showed significantly higher mean values of T-scores than subjects 
who have not on paranoia (Pa) (p<0.05) and hypomania (Ma) (p<0.01) clinical scales. Mean 
values of T-scores on Ma clinical scale were significantly higher in subjects having expe-
rienced glossodynia than in subjects having not experienced (p<0.05). Subjects having felt 
taste disturbance exhibited significantly higher elevations on Hs (p<0.0001) and Hy (p<0.01) 
clinical scales compared to subjects having not. 

Conclusions:Conclusions: Symptoms of oral mucosal diseases such as herpetic stomatitis, taste distur-
bance, OLP, and glossodynia were found to be related to Hs, Hy, Pa, Ma clinical scales of 
the MMPI-2. Therefore, comprehensive psychological evaluations of those oral mucosal dis-
eases may be beneficial in a therapeutic approach.
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INTRODUCTION

There have been research studies attempting to relate 

psychosocial factors with oral mucosal diseases [1]. Factors 

implicated in the promotion and exacerbation of recur-

rent aphthous ulceration (RAU) include infection, nutri-

tion, hormones, psychologic stress, trauma and allergy [2]. 

The statistically different levels of psychological stress ob-

served between the RAU and control group support the role 

of stress as a modifier of RAU [3]. Psychological disorders 

have been considered as possible etiological factors of oral 

lichen planus (OLP) [4]. The OLP patients had significantly 

higher stress, anxiety and depression levels when measured 

by the General Health Questionnaire (GHQ) and the Hospital 

Anxiety and Depression Scale (HADS) respectively [5]. 

Recurrent oral herpes is a multifactorial process in which 

stressful life events and situations seem to be, in certain in-

dividuals, a very important factor [1]. Social or emotional 

http://crossmark.crossref.org/dialog/?doi=10.14476/jomp.2021.46.1.1&domain=pdf&date_stamp=2021-03-30


2  J Oral Med Pain  Vol. 46  No. 1, March 2021

www.journalomp.org

discomfort acts as a precipitating factor for individual epi-

sodes of recurrent herpes labialis [6]. Effects of stress on 

natural and specific immune responses may predispose the 

host to more severe Candida infections [7]. Risk factors of 

oral candidiasis (thrush) include impaired salivary gland 

function, drugs, dentures, malnutrition, extremes of life, 

diabetes mellitus, malignancies, and immunosuppressive 

conditions [8]. Extremes of life predispose to infection be-

cause of reduced immunity [9]. It seems that there are two 

main categories of glossodynia or burning mouth syndrome 

(BMS), one with a detectable organic etiology and another 

with a psychologic origin [10]. Both the scores of anxiety, 

depression in eighty-seven consecutive patients with BMS 

were higher than those of the control group by Self-rating 

Anxiety Scale and Self-rating Depression Scale [11]. Taste 

disturbance has been found associated with local, systemic, 

and psychological factors [12,13]. State anxiety, perceived 

stress, depression, and trait anxiety had significant associa-

tions with perceived taste disturbance [14]. It has been sug-

gested that halitosis is a symptom related to both somatic 

and emotional status, and that psychological disorders are 

strongly associated with reporting the condition in some 

patients [15,16]. Oho et al. [17] reported a significant cor-

relation between the degree of halitosis and the tendency 

toward neurosis by using the Cornell Medical Index Health 

Questionnaire [17].

Although the revised version of the Minnesota Multi-

phasic Personality Inventory (MMPI-2) is one of the most 

comprehensive psychological inventories, its use for psy-

chometric assessment of some oral mucosal diseases is rela-

tively uncommon. Hence, the aim of the present study is to 

assess the relationship between psychological factors and 

symptoms of oral mucosal diseases by means of MMPI-2.

MATERIALS AND METHODS

This study is approved by the Institutional Review Board 

of Shingu College (IRB-2020-101).

1. Subjects
Data were collected from three hundred and eighteen 

college students in Gyeonggi-do, including sixty eight 

men and two hundred and fifty women. Mean age of the 

subjects was 20.0±2.8 years (Table 1). 

Data were obtained from October to December of 2020. 

Visiting a classroom, an examiner explained in detail each 

item of the questionnaire (Appendix 1) related to symptoms 

of oral mucosal diseases and asked the students to answer 

it by self-evaluation and retrieved the completed answers 

at their classroom. Moreover, a psychologist administered 

MMPI-2 to the students.

2. Statistical Analyses
All the statistical analyses were performed by using 

IBM SPSS Statistics for Windows, Version 25.0 (IBM Co., 

Armonk, NY, USA). Student’s t-test was used to compare 

mean values of T-scores on hypochondriasis (Hs), depres-

sion (D), hysteria (Hy), psychopathic deviation (Pd), para-

noia (Pa), psychasthenia (Pt), schizophrenia (Sc), hypoma-

nia (Ma), and social introversion (Si) clinical scales between 

subjects having experienced symptoms of oral mucosal 

diseases and subjects having not experienced them. One 

way ANOVA was implemented to compare mean values 

of T-scores on Hs, D, Hy, Pd, Pa, Pt, Sc, Ma, and Si clini-

cal scales according to the subjective degree of halitosis. 

Probability values of p<0.05 were accepted as statistically 

significant. 

RESULTS

In the current study 103 (32.4%) of subjects had the 

symptom of thrush, 144 (45.3%) herpetic stomatitis, 116 

(36.5%) RAU, 50 (15.7%) OLP, 60 (18.9%) glossodynia, 22 

(6.9%) taste disturbance, 145 (45.6) halitosis (Table 2). 

Subjects who have experienced herpetic stomatitis re-

vealed significantly higher mean values of T-scores than 

subjects who have not on Hs and Hy clinical scales of 

the MMPI-2 (p<0.05). In comparison with subjects who 

have had RAU, subjects who have not had it manifested 

Table 1.Table 1. Demographics of the subjects

Gender Subject Age (y)

Men 68 (21.4) 20.8±3.5

Women 250 (78.6) 19.7±2.6

Total 318 (100.0) 20.0±2.8

Values are presented as number (%) or mean±standard deviation.
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significantly higher elevations on Sc clinical scale (p<0.05). 

Subjects who have suffered OLP showed significantly high-

er mean values of T-scores than subjects who have not on 

Pa (p<0.05) and Ma (p<0.01) clinical scales. Mean values 

of T-scores on Ma clinical scale were significantly higher 

in subjects having experienced glossodynia than in sub-

jects having not experienced (p<0.05). Subjects having felt 

taste disturbance exhibited significantly higher elevations 

on Hs (p<0.0001) and Hy (p<0.01) clinical scales compared 

to subjects having not (Fig. 1). No significant difference be-

tween subjects with a history of thrush and subjects with-

out a history was demonstrated on all clinical scales. In ad-

dition, there was no significant difference on clinical scales 

according to the subjective degree of halitosis. 

Table 2.Table 2. Comparison of mean values of T-scores on Hs, D, Hy, Pd, Pa, Pt, Sc, Ma, and Si clinical scales between subjects having experienced 

symptoms of oral mucosal diseases and subjects having not experienced them (n=318)

Symptoms of oral 

mucosal diseases

Clinical scales of MMPI-2

Hs D Hy Pd Pa Pt Sc Ma Si

Thrush (n=103) 49.7±7.4 50±10.8 48.2±7.3 43.1±8.4 48.8±8.4 49.6±11.2 45.2±8.5 48.3±9.6 50.1±12.5

No thrush (n=215) 49.3±7.6 49.2±10.3 48.7±8.3 43.8±9.3 48.3±9.1 49.4±10.5 45.0±8.7 48.1±9.0 48.9±11.9

p-value 0.656 0.545 0.638 0.520 0.638 0.832 0.879 0.868 0.413

Herpes (n=144) 50.7±8.4 49.6±10.4 49.6±8.5 44.5±9.2 48.9±9.8 49.2±11.5 45.6±9 48.7±9.8 48.9±11.2

No herpes 

(n=174)

48.5±6.6 49.3±10.5 47.6±7.5 42.8±8.8 48.1±8.1 49.6±10.0 44.7±8.3 47.6±8.7 49.7±12.8

p-value 0.011* 0.827 0.031* 0.103 0.422 0.747 0.313 0.287 0.581

RAU (n=116) 49.2±7.0 49.2±10.1 47.7±6.9 42.4±8.5 47.3±8.5 48.1±9.8 43.8±7.1 48.6±9.7 49.4±11.4

No RAU 

(n=202)

49.6±7.9 49.6±10.6 49.0±8.6 44.3±9.3 49.0±9.0 50.2±11.1 45.8±9.3 47.9±8.9 49.3±12.5

p-value 0.677 0.745 0.195 0.079 0.099 0.084 0.047* 0.464 0.965

OLP (n=50) 51.3±8.7 49.1±11.0 50.0±8.0 44.7±8.8 50.8±11.0 50.2±12.2 47.0±10.0 51.3±10.4 47.8±11.5

No OLP (n=268) 49.1±7.3 49.5±11.0 48.2±8.0 43.4±9.1 48.0±8.4 49.3±10.4 44.7±8.3 47.5±8.9 49.6±12.2

p-value 0.062 0.819 0.157 0.348 0.036* 0.583 0.091 0.008** 0.328

Glossodynia 

(n=60)

50.8±8.4 47.8±9.9 49.9±8.4 44.1±8.8 48.9±8.5 49.1±11.6 45.0±8.7 50.4±9.3 46.6±12.3

No glossodynia 

(n=258)

49.2±7.3 49.8±10.5 48.2±7.9 43.5±9.1 48.3±9.0 49.5±10.5 45.1±8.6 47.6±9.1 50.0±12.0

p-value 0.136 0.178 0.150 0.643 0.636 0.765 0.949 0.032* 0.050

Taste disturb-

ance  (n=22)

55.7±10.8 53.1±12.9 53.0±10.9 43.3±10.4 50.8±8.4 52.6±14.7 48.1±12.4 48.9±11.4 52.5±12.2

No taste 

disturbance  

(n=296)

49.0±7.1 49.2±10.2 48.2±7.7 43.6±8.9 48.3±8.9 49.2±10.3 44.9±8.2 48.1±9.0 49.1±12.1

p-value <0.0001**** 0.089 0.007** 0.869 0.199 0.149 0.085 0.684 0.207

No halitosis 

(n=173)

48.8±7.4 49.5±10.1 48.7±8.3 43.8±9.1 48.4±8.6 49.5±10.2 44.6±8.4 47.8±8.5 48.7±10.9

Slight halitosis 

(n=143)

50.2±7.6 49.5±10.8 48.3±7.6 43.4±9.0 48.3±9.2 49.6±11.3 45.7±8.8 48.5±10.1 50.0±13.5

Strong halitosis 

(n=2)

54.0±15.6 43.0±5.7 48.0±14.1 42.0±1.4 54.5±2.1 37±0.0 41.5±3.5 54.0±1.4 52.0±8.5

p-value 0.179 0.681 0.880 0.890 0.624 0.256 0.418 0.519 0.597

Hs, hypochondriasis; D, depression; Hy, hysteria; Pd, psychopathic deviation; Pa, paranoia; Pt, psychasthenia; Sc, schizophrenia; Ma, 

hypomania; Si, social introversion; MMPI-2, Minnesota Multiphasic Personality Inventory; RAU, recurrent aphthous ulceration; OLP, oral lichen 

planus.

Values are presented as mean±standard deviation.

p-values were completed by Student’s t-test from thrush to taste disturbance. p-values were completed by one way ANOVA for halitosis.

*p<0.05, **p<0.01, ****p<0.0001.
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DISCUSSION

Oral mucosal conditions are accompanied by a high fre-

quency of psychological problems [18]. it is generally as-

sumed that psychosocial factors appear to be temporally re-

lated to the onset of recurrent herpes labialis [1]. The obser-

vation that episodes of recurrent herpes labialis in a student 

population are more frequent at examination periods sug-

gests that environmental discomfort can make the occur-

rence of recurrent herpes labialis more probable [19]. The 

unhappy factor of the Clyde Mood Scale of nursing stu-

dents was significantly correlated with the incidence of re-

current herpes labialis [6]. High scorers on Hs clinical scale 

of the MMPI-2 are generally dissatisfied and unhappy [20]. 

High scorers on Hy clinical scale of the MMPI-2 may re-

port feeling sad, depressed, and anxious at times [20]. These 

findings coincides with the present result that subjects who 

have experienced herpetic stomatitis revealed significantly 

higher mean values of T-scores than subjects who have not 

on Hs and Hy clinical scales.

It is generally agreed that taste perception is intimate-

ly related to emotion in humans [21]. A distinct relation-

ship between the resolution of dysgeusia and depression 

was identified [22]. Patients with sweet taste preference had 

significantly higher elevations on Hy clinical scale of the 

MMPI-2 [23]. Moderately high scores on Hs scale tend to 

be associated with diagnoses such as anxiety disorders and 

depressive disorders [20]. These studies support the current 

result that subjects having felt taste disturbance exhibited 

significantly higher elevations on Hs and Hy clinical scales 

compared to subjects having not. 

Stress and anxiety have frequently been mentioned as 

possible factors related to the development of OLP, although 

this association is still debated [24]. Patients who manifest 

OLP have no greater tendency toward anxiety and no more 

stressful life events than other individuals assessing their 

stressful life events by Social Readjustment Rating Scale 

(SRRS) and their tendency for anxiety by the trait portion of 

the State-Trait Anxiety Inventory (STAI-S) [25]. There were 

no statistically significant associations between erosive OLP 

and either anxiety or depression, as measured on HADS 

[26]. Conversely, the patients with erosive lichen planus had 

significantly higher scores for the General Perceived Stress 

Questionnaire, Beck Depression Inventory (BDI) and STAI-S, 

indicating that depression, anxiety and stress is more com-

mon in patients with erosive lichen planus [27]. Bergdahl et 

al. [28] studied the psychologic aspects in 49 patients with 

oral lichenoid reactions and found that in the Karolinska 

Scales of Personality (KSP) they scored significantly hiqher 

in the muscular tension scale and the suspicion scale and in 

the Psychological Functioning Scale (PFS) had significantly 

more sad thoughts and became dizzy more easily and in the 

Personality Scale were significantly more worried, describ-

ing them as tense, suspicious, having sad thoughts, and 

being anxious. Moderately elevated scorers on Pa clinical 

scale of the MMPI-2 tend to be excessively sensitive and 

suspicious and may describe depression, sadness, and anxi-

ety [20]. High scorers on Ma clinical scale of the MMPI-

2 may feel upset, tense, nervous, anxious and experience 

periodic episodes of depression [20]. In accordance with 

these findings the present result showed significantly higher 

mean values of T-scores of subjects who have suffered OLP 

on Pa and Ma clinical scales. In contrast, Ivanovski et al. [29] 

reported that no statistical differences between OLP and 

control groups were detected for the clinical scales of Pd, 

Pa, Pt, Sc, or Ma, whereas mean values of OLP subjects for 

Hs, D, and Hy scales were all significantly higher compared 
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Fig. 1.Fig. 1. The comparison of mean values of T-scores on Hs, D, Hy, 

Pd, Pa, Pt, Sc, Ma, and Si clinical scales between subjects with a 

history of taste disturbance and subjects without a history. Three 

validity scales (L, F, and K) shows V configuration, where the 

L and K values are high, and the F scale value is low. MMPI-2, 

Minnesota Multiphasic Personality Inventory; L, lie; F, infrequency; 

K, correction; Hs, hypochondriasis; D, depression; Hy, hysteria; 

Pd, psychopathic deviation; Pa, paranoia; Pt, psychasthenia; Sc, 

schizophrenia; Ma, hypomania; Si, social introversion.
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with control subjects.

Ott and Ott [30] pointed out that the sores of the self-

rating anxiety and depression scales among the patients 

with glossodynia were higher than in healthy subjects, sug-

gesting that glossodynia is an expression of a psychoso-

matic disorder. Trikkas et al. [10] demonstrated that intro-

verted hostility, neuroticism and possibly depression are 

important components of the psychological profile of pa-

tients with glossodynia by means of Eysenck’s Personality 

Questionnaire and Fould’s Hostility and Direction of 

Hostility Questionnaire. The BMS patients were found to 

score significantly higher than the control group on most 

Symptom Checklist 90 subscales such as somatization, ob-

sessive-compulsive, interpersonal sensitivity, depression, 

anxiety, hostility, phobic anxiety, and psychoticism [31]. 

A total of 72 BMS subjects in Toronto scored significantly 

higher than age- and sex-matched control subjects on Hs, 

D, Hy, Pd, Pa, Pt, Sc clinical scales of MMPI-2 [32]. On the 

contrary, Merigo et al. [33] found no significant differences 

in personality profiles using MMPI-2 between the twenty-

eight BMS and the 24 matched control subjects in Italy. In 

the current study, mean values of T-scores on Ma clinical 

scale were significantly higher in subjects having experi-

enced glossodynia than in subjects having not experienced. 

Besides the present results showed that subjects who have 

experienced OLP or glossodynia scored significantly high-

er than subjects who have not experienced on Ma clinical 

scale in common. This finding is similar to an earlier study 

[28] in which it was reported that both the BMS patients 

and the oral lichenoid reaction patients scored high in the 

KSP muscular tension scale and became dizzy easily and 

had sad thoughts in the PFS, presenting with their similar 

personality profile. 

A positive or negative association between RAU and pa-

tient’s psychological status has been frequently described 

[34]. In HADS, 88% of students with recurrent aphthous 

stomatitis (RAS) were having anxiety and 65% of students 

with RAS had depression [34]. On the other hand, both six-

ty consecutive patients and 60 controls reported comparable 

depression and anxiety scores on HADS [35]. In one hun-

dred and sixty subjects with a history of RAS, stressful life 

events were significantly associated with the onset of RAS 

episodes and mental stressors were more strongly associated 

with RAS episodes than physical stressors by means of the 

validated Recent Life Changes Questionnaire [36]. However, 

Pedersen [2] showed no association between psycholog-

ic life stress and recurrences of RAU in SRRS and Visual 

Analogue Scale scores. Using HADS, RAU patients reported 

higher levels of anxiety in comparison to controls, but both 

reported comparable depression scores, and Neuroticism-

ExtraversionOpenness Five Factor Inventory scores among 

RAU patients were not different from those reported by 

controls [37]. Contrarily, there was statisticaly significant 

difference between thirty-nine RAS patients in Turkey and 

controls for depression using Hamilton’s depression rating 

scale, while no statistical difference was found between the 

groups for both salivary cortisol levels and anxiety using 

Hamilton’s anxiety rating scale and physiological testing 

instrument [38]. Gavic et al. [39] reported a high correlation 

between anxiety, depression, and psychological stress with 

symptoms of RAS administering BDI, STAI-S, and Ways of 

Coping Questionnaire to a total of 110 patients with RAS 

in the acute phase. To the contrary, comparison of stress, 

anxiety and depression between test group 1 (25 subjects) 

presenting with RAS and 25 normal subjects with no histo-

ry of RAS, test group 2 (25 subjects) with a history of RAS 

but without oral ulcers and control group was found to be 

statistically insignificant by means of HADS and GHQ [40]. 

High scores on Sc clinical scale of the MMPI-2 indicate per-

sons who may experience apprehension and generalized 

anxiety and feel insecure, blue, and depressed [20]. This 

disagrees with the current result that subjects without a his-

tory of RAU manifested significantly higher elevations on 

Sc scale than subjects with a history of RAU. This conflict-

ing result may be attributable to the limitations of the pres-

ent study including a diagnosis depending on the subjective 

self-reported symptom without an examination of the ob-

jective sign as well as a narrow age range of subjects. 

In conclusion, symptoms of oral mucosal diseases such as 

herpetic stomatitis, taste disturbance, OLP, and glossodynia 

were found to be related to Hs, Hy, Pa, Ma clinical scales of 

the MMPI-2. Therefore, comprehensive psychological eval-

uations of those oral mucosal diseases may be beneficial in 

a therapeutic approach.
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Appendix 1. Form and contents of questionnaire

Questionnaire

Name of College:  Name of Department:   Grade: 

Name:   Gender: 

Please answer the following questions by checking the one answer which describes you.

   1. Have you ever had white or grayish patches on oral mucosa like tongue, palate or inner cheeks? 

      1) Yes  2) No

   2. Have you ever suffered blisters followed by ulcers on the lips or in the mouth? 

      1) Yes  2) No

   3.  Have you ever experienced painful ulcers which are round, shallow, yellowish-gray colored on tongue, inner cheeks, 

or lips?

      1) Yes  2) No

   4. Have you ever had an widely excoriated surface which is sore on inner cheeks or gingiva?

      1) Yes  2) No

   5. Have you ever felt the pain or unusual sensation in the anterior portion of the tongue?

      1) Yes  2) No

   6. Have you ever felt altered, diminished, or unpleasant sense of taste of food?

      1) Yes  2) No

   7. Do you feel your oral malodor?

      1) No  2) Slightly feel  3) Strongly feel

Thank you for your cooperation.


