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Background: This study evaluated the levels, prevalence of anxiety and depression among patients with 
oral and maxillofacial venous malformations, along with associated factors.
Methods: Anxiety and depression, illness perceptions, and social support status of 69 patients with oral and 
maxillofacial venous malformations were analyzed using the Hospital Anxiety and Depression Scale, Brief 
Illness Perception Questionnaire, and Social Support Rating Scale, respectively. Eighty healthy controls were 
matched to the patients by sex, age, monthly income, education level, marital status, and employment status.
Results: Patients exhibited significantly higher levels of anxiety (3.41±3.01 vs. 1.03±1.66; P<0.001) and 
depression (7.14±2.47 vs. 2.19±2.12; P<0.001) compared to controls. Eleven (15.9%) and 30 (43.5%) patients 
had clinical symptoms of anxiety and depression respectively, compared to 3.8% and 6.3% of the healthy 
controls, respectively. Thirty-three patients (47.8%) had clinical symptoms of anxiety and/or depression, 
compared to 7.5% of the healthy controls. Multivariate analyses identified that facial lesions (odds ratio: 
17.79, 95% confidence interval: 1.22–259.66; P=0.035), poor utility of social support (odds ratio: 0.02, 95% 
confidence interval: 0.01–0.31; P=0.006), and poor emotional illness perception (odds ratio: 27.39, 95% 
confidence interval: 5.01–149.89; P<0.001) were significantly associated with anxiety and depression in 
patients.
Conclusions: Patients with oral and maxillofacial venous malformations displayed significantly increased 
levels and prevalence of anxiety and depression. These findings suggest the need for a standardized treatment 
for such patients, including appropriate medical intervention, psychological consultation, and social support.
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Introduction

Venous malformations (VMs) represent the most common 
congenital vascular diseases, with a prevalence of 1% in 
the general population and an incidence of 1–5 in 10,000 
newborns (1,2). VMs can be located anywhere in the 
body; however, approximately 40% occur in the head and 
neck, including the oromaxillofacial (OMF) area (3-5). 
Depending on the location and size, symptoms range from 
superficial asymptomatic varicosities to large deforming 
lesions accompanied by chronic or recurrent swelling and 
pain (5). As they are present at birth and grow proportional 
to the body without regress, VMs are challenging to treat 
(6,7). However, VMs are usually not life-threatening and 
are mainly a cosmetic problem, particularly when they 
occur on visible parts of the body, such as the OMF region. 
Nevertheless, the impact of VM on a person’s appearance 
may induce psychological distress among patients.

Psychological distress is multi-factorial and related 
to unpleasant emotional experiences, and it is common 
in patients with chronic physical disorders (8,9). Anxiety 
and depression represent the most common symptoms 
of psychological distress, and they are associated with 
poor quality of life, an impaired ability to address disease, 
cognitive dysfunction, difficulty working, and social 
inhibition (10,11). Moreover, individuals with symptoms 
of anxiety and depression have a higher morbidity and 
mortality risk from somatic diseases through low adherence 
to medical advice and treatment as compared to their 
healthier counterparts (12-14). Kessler et al. (9) found that 
anxiety and depression incur annual societal costs of tens 
of billions of dollars. However, these conditions are often 
treatable; thus, to improve treatment effectiveness and 
reduce the associated societal burden, early recognition of 
anxiety and depression is important for physicians, patients, 
and patients’ family members (15). It is vital to investigate 
factors that are potentially correlated with anxiety and 
depression, as this can contribute to identifying patients 
who are more likely to develop these mental health issues. 
Sex, age, monthly income, education level, marital status, 
and employment status are significantly associated with 
anxiety or depression in the general population (16,17). 
Further, those who are younger, a woman, unmarried, of 
a low education level, experiencing poor financial strain, 
and working low-paying jobs are more likely to show 
anxiety or depressive symptomatology as compared to their 
counterparts (9,16,17).

Most studies concerning psychological distress focused 

on autoimmune systemic diseases, cardiovascular diseases, 
and cancers (18-20). Prior studies have reported that 
13–17% of patients with congenital vascular malformations 
experience psychological distress (21), while 23.2% of 
patients with Klippel-Trenaunay syndrome are diagnosed 
with a mental illness (22). However, little is known about 
the severity of anxiety and depressive symptoms in patients 
with oral and maxillofacial VMs (OMFVMs) and, to our 
knowledge, no previous study has examined this topic. 
We thus assessed the severity of anxiety and depression 
symptoms in patients with OMFVMs to identify potentially 
correlated factors.

We present the following article in accordance with the 
STROBE reporting checklist (available at https://dx.doi.
org/10.21037/apm-21-608).

Methods

This was a single institution, cross-sectional, observational 
study. All procedures were performed in accordance 
with established standards. The study was conducted in 
accordance with the Declaration of Helsinki (as revised 
in 2013). The study was approved by the ethical issues 
committee of the Ninth People’s Hospital, affiliated 
with Shanghai Jiao Tong University School of Medicine, 
and informed consent was obtained from all individual 
participants.

Patients

Patients with OMFVMs (n=69) admitted to our clinic 
between December 2018 and December 2019 were 
recruited. The inclusion criteria were as follows: patients 
diagnosed with OMFVMs, aged >18 years, who can 
understand Chinese, and with normal cognitive functioning. 
Patients with a history of mental illness and/or with cognitive 
impairment were excluded from analyses. Sociodemographic 
characteristics and clinical data were collected via clinical 
interviews.

Additionally, a sample of healthy individuals (n=80) was 
recruited from the personnel working at the clinic and 
their relatives to serve as a healthy control (HC) group. 
HC participants were matched with the OMFVMs patients 
by sex, age, marital status, employment status, monthly 
income, and education level. Printed Chinese-language 
psychometric scales and questionnaires, including the 
Hospital Anxiety and Depression Scale (HADS), the Brief 
Illness Perception Questionnaire (B-IPQ), and the Social 

https://dx.doi.org/10.21037/apm-21-608
https://dx.doi.org/10.21037/apm-21-608


8644 Zhang et al. OMFVMs and anxiety and depression

© Annals of Palliative Medicine. All rights reserved.   Ann Palliat Med 2021;10(8):8642-8650 | https://dx.doi.org/10.21037/apm-21-608

Support Rating Scale (SSRS) were completed in the clinic. 
All the Chinese versions of the scales and questionnaire 
used in this study have previously been validated (10,23,24).

Sociodemographic and clinical characteristics

Sociodemographic (sex, age, monthly income, education 
level, marital status, and employment status) and clinical 
data (location and size of VMs) were collected through 
standardized interviews and assessments. The OMF area 
was divided into two parts: the facial and oral regions. The 
facial region was defined as the visible part containing the 
facial, nasal, temporal, orbital, and labial regions; the oral 
region comprised the buccal, lingual, palatal, oral floor, and 
labial mucosal regions. In accordance with the classification 
by Goyal et al. (25), the cut-off point was set at 5 cm to 
determine the size of lesions.

Study scales and questionnaires

Assessment of anxiety and depression
The Chinese version of the HADS was used to evaluate 
participants’ symptoms of anxiety and depression. The 
HADS is a 14-item questionnaire that comprises two parts: 
seven items pertaining to anxiety and seven pertaining 
to depression. Each item is rated using a four-point scale 
(ranging from 0 to 3). For each subscale, possible scores 
range from 0 (no distress) to 21 (maximum distress). A 
score >7 for either subscale indicates clinically significant 
symptoms (10). 

Assessment of received social support
The Chinese version of the SSRS was used to evaluate 
patients ’  social  support status.  This is  a  10-item 
questionnaire comprising three subscales: subjective support 
(provision of care, empathy, trust, and love), objective 
support (provision of help for patients in need), and utility 
of social support (actual utility of support received from 
social networks). Total scores range from 8 to 40. Higher 
scores indicate reception of higher social support (26).

Assessment of illness perceptions
The Chinese version of the B-IPQ was used to assess the 
patients’ illness perceptions. The B-IPQ questionnaire 
comprises eight items and evaluates three dimensions: 
cognitive representations of illness, emotional representations 
of illness, and illness comprehensibility. Five items assess 
cognitive representations of illness and relate to timeline, 

consequence, personal control, identity, and treatment 
control; two items assess emotional representations relating 
to concern and emotional response; and one item assesses 
comprehensibility of illness relating to understanding. Each 
item is rated using a 10-point scale (ranging from 1 to 10) (18).

Statistical analysis

Descriptive statistics were used to examine sociodemographic 
and clinical data. Data were presented as frequencies and 
percentages for categorical variables. The Shapiro-Wilk 
(W test) was conducted to determine the normality of 
continuous variables. Continuous variables were described 
as means ± standard deviations when normally distributed or 
median (interquartile ranges) when not. Chi-square tests and 
t-tests or Wilcoxon non-parametric tests were conducted 
to identify significant differences between the patients with 
OMFVMs and the HC participants using two-tailed tests. 
Univariate and multivariate logistic regression analyses 
were conducted to identify potential predictors of anxiety 
or depression in the patients with OMFVMs. Variables that 
were significant (P<0.05) in the univariate analysis were 
entered the multivariate analysis. Statistical analyses were 
performed with SPSS 18.0 (SPSS Inc., Chicago, IL, USA). P 
values less than 0.05 were considered significant.

Results

Participants’ sociodemographic characteristics and anxiety- 
and depression-related variables are shown in Table 1. 
Patients’ mean age was 38.5 years, ranging from 19 to  
82 years. Most patients were women (73.9%), married 
(68.1%), and employed (62.3%). Almost two-thirds (65.2%) 
had a monthly income of less than 5,000 Chinese yuan, 
while only 24.6% had less than a high school education. 
Compared to the HC participants, patients’ scores for 
anxiety (3.41±3.01) and depression (7.14±2.47) were 
significantly higher, indicating their increased levels of 
anxiety and depression. No significant differences were 
found between patients with OMFVMs and HCs on any 
other variables.

As shown in Table 2, according to the recommended 
criteria (using a cut-off point of ≥8), 11 (15.9%) patients 
had anxiety and 30 (43.5%) patients had depression. 
Overall, 33 (47.8%) patients were identified with both 
anxiety and/or depressive symptoms. In contrast, among 
HC participants, only 3 (3.8%) had anxiety, 5 (6.3%) had 
depression, and 6 (7.5%) had anxiety, depression, or both. 
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Thus, the prevalence of anxiety and depression among 
patients with OMFVMs was much higher than that among 
HC participants.

To investigate factors that are potentially associated 
with anxiety and depression, patients were divided into 
two groups: those with and those without anxiety and/
or depression. Univariate and multivariate logistic 

regression analyses revealed that sex, age, monthly income, 
education level, marital status, and employment status 
were non-significantly associated with patients’ anxiety 
or depression (Table 3). Moreover, the presence of anxiety 
and/or depression among the patients was significantly 
associated with the location and diameter of their VMs 
(Table 3), the social support they received (Table 4), and 

Table 1 Sociodemographic characteristics and anxiety and depression scores of OMFVMs patients and HC participants

Variables OMFVMs patients (n=69) HC (n=80) P value

Gender, n (%) 0.717

Male 18 (26.1) 23 (28.8)

Female 51 (73.9) 57 (71.3)

Age (years), mean ± SD 38.5±15.0 40.1±13.4 0.499

Range 19–82 20–78

Marital status, n (%) 0.809

Married 47 (68.1) 53 (66.3)

Not married 22 (31.9) 27 (33.8)

Employment, n (%) 0.657

Employed 43 (62.3) 47 (58.8)

Unemployed 26 (37.7) 33 (41.3)

Monthly income (RMB), n (%) 0.852

≥5,000 24 (34.8) 29 (36.3)

<5,000 45 (65.2) 51 (63.8)

Educational level, n (%) 0.821

≥ high school 52 (75.4) 59 (73.8)

< high school 17 (24.6) 21 (26.3)

HADS (points), mean ± SD

HADS-A 3.41±3.01 1.03±1.66 <0.001**

HADS-D 7.14±2.47 2.19±2.12 <0.001**

**, P<0.01. OMFVMs, oral and maxillofacial venous malformations; HC, healthy control; HADS-A, hospital anxiety and depression  
scale-anxiety; HADS-D, hospital anxiety and depression scale-depression; SD, standard deviation.

Table 2 Prevalence of anxiety and depression in OMFVMs patients and HC participants

Variables OMFVMs patients (n=69) HC (n=80) P value

HADS-A 11 (15.9) 3 (3.8) 0.011*

HADS-D 30 (43.5) 5 (6.3) <0.001**

A and/or D 33 (47.8) 6 (7.5) <0.001**

*, P<0.05; **, P<0.01. OMFVMs, oral and maxillofacial venous malformations; HC, healthy control; HADS-A, hospital anxiety and 
depression scale-anxiety; HADS-D, hospital anxiety and depression scale-depression; A, anxiety; D, depression. 
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their illness perceptions (Table 5). The prevalence of 
anxiety and/or depression among patients with facial VMs 
was significantly higher than that in patients with oral 
VMs (75.0% vs. 29.3%, respectively; P<0.001). Similarly, 
significant differences were observed regarding lesion size, 
with the prevalence of anxiety and/or depression being 
higher among patients with larger lesions (diameter ≥5 cm; 
78.6% vs. 40.0%; P=0.010; Table 3). Additionally, patients 
with anxiety and/or depression had less social support, 
including significantly lower subjective support (66.7% vs. 

23.3%; P<0.001), lower objective support (60.5% vs. 32.3%; 
P=0.019), and lower utilization (72.5% vs. 13.8%; P<0.001; 
Table 4). Moreover, patients with anxiety and/or depression 
had worse illness perceptions; they had significantly 
higher scores for cognitive illness representations (67.7% 
vs. 28.6%; P=0.001), higher scores for emotional illness 
representations (86.7% vs. 17.9%; P<0.001), and lower 
scores for illness comprehensibility (61.7% vs. 18.2%; 
P<0.001; Table 5). The results of the multivariate analysis 
revealed significant correlations between facial VMs 

Table 3 Sociodemographic and clinical characteristics of OMFVMs patients with anxiety and/or depression and without anxiety or depression

Variables 

Univariate analysis Multivariate analysis 

Without anxiety or  
depression (n=36), n (%)

With anxiety and/or 
depression (n=33), n (%)

P value OR (95% CI) P value

Gender 0.445 – –

Male 8 (44.4) 10 (55.6)

Female 28 (54.9) 23 (45.1)

Age (years) 0.405 – –

<60 32 (54.2) 27 (45.8)

≥60 4 (40.0) 6 (60.0)

Marital status 0.445 – –

Married 26 (55.3) 21 (44.7)

Not married 10 (45.5) 12 (54.5)

Employment 0.202 – –

Employed 25 (58.1) 18 (41.9)

Unemployed 11 (42.3) 15 (57.7)

Monthly income (RMB) 0.210 – –

<5,000 21 (46.7) 24 (53.3)

≥5,000 15 (62.5) 9 (37.5)

Educational level 0.942 – –

≥ high school 27 (51.9) 25 (48.1)

< high school 9 (52.9) 8 (47.1)

Location <0.001** 0.035*

Oral 29 (70.7) 12 (29.3)

Facial 7 (25.0) 21 (75.0) 17.79 (1.22–259.66)

Diameter (cm) 0.001** 0.941

<5 33 (60.0) 22 (40.0)

≥5 3 (21.4) 11 (78.6) 0.89 (0.04–21.13)

*, P<0.05; **, P<0.01. OMFVMs, oral and maxillofacial venous malformations; OR, odds ratio; CI, confidence interval.
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Table 4 Social support received by OMFVMs patients with anxiety and/or depression and without anxiety or depression

Variables

Univariate analysis Multivariate analysis 

Without anxiety or  
depression (n=36), n (%)

With anxiety and/or  
depression (n=33), n (%)

P value OR (95% CI) P value

Subjective (median score =11) <0.001** 0.734

≤11 13 (33.3) 26 (66.7) 0.64 (0.05–8.19)

>11 23 (76.7) 7 (23.3)

Objective (median score =7) 0.019* 0.475

≤7 15 (39.5) 23 (60.5) 0.41 (0.04–4.64)

>7 21 (67.7) 10 (32.3)

Utilization (median score =8) <0.001** 0.006**

≤8 11 (27.5) 29 (72.5) 0.02 (0.01–0.31)

>8 25 (86.2) 4 (13.8)

*, P<0.05; **, P<0.01. OMFVMs, oral and maxillofacial venous malformations; OR, odds ratio; CI, confidence interval.

Table 5 Illness perception in OMFVMs patients with anxiety and/or depression and without anxiety or depression

Variables 

Univariate analysis Multivariate analysis 

Without anxiety or 
depression (n=36), n (%)

With anxiety and/or  
depression (n=33), n (%)

P value OR (95% CI) P value

Cognitive illness (median score =27) 0.001** 0.825

≤27 25 (71.4) 10 (28.6) 1.35 (0.10–19.29)

>27 11 (32.4) 23 (67.7)

Emotional (median score =11) <0.001** <0.001**

≤11 32 (82.1) 7 (17.9)

>11 4 (13.3) 26 (86.7) 27.39 (5.01–149.89)

Comprehensibility for illness (median score =5) <0.001** 0.522

≤5 18 (38.3) 29 (61.7) 0.4 (0.03–6.51)

>5 18 (81.8) 4 (18.2)

**, P<0.01. OMFVMs, oral and maxillofacial venous malformations; OR, odds ratio; CI, confidence interval.

[odds ratio (OR): 17.79; 95% confidence interval (CI): 
1.22–259.66; P=0.035], lower utilization of available social 
support (OR: 0.02; 95% CI: 0.01–0.31; P=0.006), and poor 
emotional illness perception (OR: 27.39; 95% CI: 5.01–
149.89; P<0.001) and anxiety and/or depression among 
patients with OMFVMs (Tables 3-5). 

Discussion

VMs are very common in clinical practice. Moreover, they 
pose a challenge to OMF surgeons owing to the aesthetic 

and/or functional deficiencies they cause (especially VMs 
that occur in the OMF area). Further, curative treatment 
of VMs is rarely possible (27). Consequently, the main goal 
of treatment for patients with OMFVMs is to minimize 
functional impairment, aesthetic deficiency, and pain (28). 
Consequently, these lesions often remain as chronic diseases 
and may induce psychological distress and negatively impact 
quality of life. Furthermore, among patients with cancer, 
heart disease, autoimmune disease, and other chronic 
diseases, psychopathological symptoms such as anxiety and 
depression have important effects on illness progression 
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through various pathways (19,20,29). This novel study thus 
focused on anxiety and depression, and their predictive 
factors, among patients with OMFVMs. 

Most patients with OMFVMs in our sample were 
women. This finding differed from previous findings, which 
indicated the absence of sex differences in this regard (27,28). 
A possible reason for this discrepancy is that our sample was 
selected from individuals who voluntarily attended an OMF 
clinic, and female patients may be more likely to seek medical 
support than male patients. Patients exhibited increased 
levels of anxiety and depressive symptoms compared to 
HC participants. Moreover, the prevalence of the clinical 
symptoms of anxiety and depression among patients was 
significantly higher than that of HC participants. It could be 
assumed that the impact of VMs located in the OMF region 
on a person’s appearance produces greater psychological 
burden owing to its conspicuous location. Moreover, chronic 
illness causes anxiety and depressive symptoms because of 
the prolonged disease course.

The prevalence of depression and/or anxiety among HCs 
(7.5%), most of whom were women, was not higher than 
that of the general population (9). However, appearance 
issues relating to disease deformity may affect women more 
than men (30). This discrepancy could be explained by the 
fact that, with economic and societal development, men are 
also beginning to pay attention to their personal appearance. 
Thus, aesthetic deficiencies in visible parts of the body, such 
as the OMF region, would produce more psychological 
distress in men as compared with previous observations (30). 

It is critical to investigate factors that are potentially 
correlated with anxiety and depression, as this can contribute 
to identifying patients who are more likely to develop 
these mental health issues and allow the implementation of 
preventive measures. Being younger, a woman, and having a 
low education level are correlated with anxiety or depressive 
symptomatology (31); however, other studies did not reveal 
any significant differences regarding psychological features 
(32,33). In the present study, sex, age, monthly income, 
education level, marital status, employment status, and lesion 
diameter were non-significantly associated with anxiety 
or depression among patients with OMFVMs. However, 
facial VMs and poor social support and illness perceptions 
were significantly correlated with anxiety and/or depression 
among patients with OMFVMs. Further, patients with 
facial VMs were more likely to exhibit symptoms of anxiety 
or depression than patients with oral VMs, regardless of 
lesion diameter. This finding indicated that psychological 
distress is more dependent on lesion location than lesion 

size, especially when the lesions are located in regions that 
affect appearance. This might be because patients with more 
(vs. less) appearance defects have difficulty assessing their 
problems in a positive manner.

In addition, lower satisfaction with received social 
support was associated with anxiety and/or depression levels 
among patients. The utilization of social support among 
patients with OMFVMs with anxiety or depression was 
significantly lower than that of patients without anxiety or 
depression, which implies that the former group found the 
social support available in their environments to be less 
useful than did the latter group. This difference might be 
partially ascribed to lower extraversion among patients, 
which is characterized by a greater tendency toward self-
control or self-inhibition (34). Previous studies reported 
that anxiety and depression symptomatology is negatively 
correlated with levels of extraversion, and that extraversion 
predicts better psychological adjustment to illness, most 
likely through better utilization of social support (34,35). 

Thus, since patients’ relatives and colleagues are included 
in their social support network, they should be encouraged 
to provide help and advice more positively and actively to 
patients with OMFVMs.

Finally, patients with OMFVMs who had poor illness 
perceptions were more vulnerable to anxiety and depression 
symptoms than their counterparts. This was specifically 
found among patients with poor emotional perceptions of 
illness. These patients mentioned relatively more worries 
and negative perspectives regarding their illness over the 
preceding year, which resulted in more emotional distress.

The current findings provide novel information 
regarding anxiety and depression among patients with 
OMFVMs and can act as an essential resource that 
clinicians can use to help patients alleviate their symptoms. 
However, this study had several limitations. First, the 
number of patients with OMFVMs that were recruited 
was small, and all were recruited from a single institution. 
Since we attempted to investigate psychological distress, a 
larger sample sourced from multiple institutions would help 
generalize our conclusions. Second, patients were identified 
as having anxiety or depressive symptoms only according to 
the HADS criterion, which has been validated and is widely 
used to measure psychological distress. However, since 
psychological distress is widely dispersed across the general 
population, conclusions should be drawn with caution. In 
future studies, psychiatrists should examine the data. Third, 
this was a cross-sectional observational study. Future studies 
should investigate whether improvements in facial lesions, 
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social support, and illness perception can improve patients’ 
symptoms of anxiety and/or depression over time. Lastly, 
we did not assess patients’ personality characteristics.

Conclusions

Patients with OMFVMs displayed significantly higher 
anxiety and depressive symptomatology compared to HC 
participants. Anxiety and depressive symptoms in patients 
with OMFVMs were significantly associated with facial 
VMs and poor utility of social support and emotional illness 
perception. The above results underline the necessity 
of providing these patients with appropriate medical 
care, psychological consultation, and social support. Our 
findings suggest the need for a standardized comprehensive 
treatment for patients with OMFVMs.
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