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Abstract

Background: Despite the achievements of psycho-oncology, the number of studies devoted to the
psycho-emotional characteristics of the course of oncological diseases remains limited, especially
with regard to the dynamics of psycho-emotional changes at different stages of the treatment and
rehabilitation process and their connection with the localization of neoplasms and the degree of
functional and aesthetic disorders. In this context, this problem is relevant and requires further
comprehensive research. Objective: This study aimed to analyze the dynamics of the
psychoemotional state of patients with tumor diseases of the maxillofacial region at different stages
of treatment and rehabilitation, as well as to determine its dependence on tumor localization, the
severity of anatomical, functional, and aesthetic disorders, and their influence on the treatment and
rehabilitation process.. Methods: We examined 85 patients with oncological lesions of the
maxillofacial region. To assess their psychoemotional state, we used a modified anxiety and
depression assessment scale and an integral psychoemotional index (IPEI) at the time of
hospitalization, in the preoperative and postoperative periods. The results were evaluated using
statistical methods. Results: The most pronounced psychoemotional disorders were detected at
hospitalization: anxiety — 12.4 points, depression — 10.8 points, IPEI - 2.31 points. In the preoperative
stage, these indicators decreased significantly to 10.6, 9.1, and 1.87 points, respectively (p <0.05). The
lowest values were recorded after surgical treatment: anxiety level — 7.3 points, depression level — 6.2
points, IPEI - 1.28 points (p < 0.01). A statistically significant dependence on tumor localization was
found: the highest IPEI values were observed in patients with lesions of the nasal cavity and maxillary
sinus (2.61 units), intermediate values — in lesions of the upper jaw and alveolar process (1.93 units),
and the lowest in lesions of the hard and soft palate (1.42 units) (p < 0.01). The indicated levels of
anxiety and depression were significantly higher in women and younger patients. Conclusions:
Patients with oncological lesions of the maxillofacial region showed a significant decrease in anxiety
and depression levels on the HADS scale, starting from the stage of hospitalization to the
postoperative rehabilitation period.

Keywords: depression; oncological diseases; rehabilitation; anxiety; maxillofacial region

1. Introduction

Oncological diseases of the maxillofacial region (MFR) are among the most complex problems
of modern medicine, requiring a comprehensive multidisciplinary approach to diagnosis, treatment,
and rehabilitation. In addition to severe anatomical and functional disorders, these pathologies are
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accompanied by serious psycho-emotional disorders, the degree of which depends on the stage of
treatment, the localization of the tumor process, and the level of disruption of vital functions [1].

The specific localization of neoplasms in the facial area, which directly affects the patient’s
speech, swallowing, breathing, and appearance, causes a pronounced psychotraumatic effect and
creates a high risk of developing anxiety-depressive and compensatory disorders. After surgical
interventions, patients often experience fear, anxiety, depression, and demoralization, which is
associated not only with physical changes and pain, but also with impaired social interactions, loss
of confidence in their own image, and uncertainty about their future [2].

In the early stages of treatment and rehabilitation therapy, a significant proportion of patients
experience social isolation and reduced self-esteem, which exacerbates psychological stress [3]. Later,
as anatomical integrity and lost functions are restored, the psycho-emotional state may partially
stabilize, although many patients continue to have difficulty adapting to changes in appearance and
reduced quality of life [4].

Psychological support is an important component of effective rehabilitation for such patients.
Timely psychocorrection helps reduce anxiety and depression, improve adaptive abilities, increase
motivation for treatment, and improve quality of life [5]. Support from family and friends plays an
important role in the formation of patients’ psychoemotional stability [6,7].

Despite the achievements of psycho-oncology, the number of studies devoted to the psycho-
emotional characteristics of the course of oncological diseases remains limited, especially with regard
to the dynamics of psycho-emotional changes at different stages of the treatment and rehabilitation
process and their connection with the localization of neoplasms and the degree of functional and
aesthetic disorders [8,9]. In this context, this problem is relevant and requires further comprehensive
research.

Therefore, the aim of this study was to analyze the dynamics of the psychoemotional state of
patients with tumor diseases of the maxillofacial region at different stages of the treatment and
rehabilitation process, as well as to establish its dependence on the localization of the tumor process,
the severity of anatomical, functional, and aesthetic disorders, and their impact on the course of
treatment and rehabilitation.

2. Materials and Methods

Study Design

The study was conducted between 2021 and 2024 in three regional cancer centers in western
Ukraine (Chernivtsi, Ivano-Frankivsk, and Ternopil regions). A total of 85 patients of different sexes
and ages with oncological pathology of the maxillofacial region were examined. A more detailed
description of the sample is provided in Table 1.

Table 1. Characteristics of the clinical sample of patients (n=85).

Indication Abs. %
Tumor location
Alveolar process 34 40,0
Nasal cavity and maxillary 27 31,8
sinus
Hard and soft palate 24 28,2
Gender
Men 52 61,2
Women 33 38,8
Average age 54,6 +11,8 -
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Inclusion criteria: morphologically confirmed malignant process in the maxillofacial region,
patients aged 30-75 years undergoing preoperative or postoperative treatment or
radiation/chemoradiation therapy, no history of severe mental illness, provision of written informed
consent. The study was conducted in accordance with the principles of the Helsinki Declaration.

Exclusion criteria: metastatic lesions of the central nervous system, severe cognitive impairment
that makes it impossible to conduct interviews, a history of severe mental disorders.

The study was conducted in three stages of treatment:

1) upon admission (before treatment);

2) in the preoperative stage (1-2 days before surgery);

3) in the postoperative rehabilitation period (14-21 days after surgery).

All patients underwent a general clinical examination, assessment of the functional state of the
head and neck organs (speech, chewing, swallowing, breathing), assessment of the degree of facial
deformation and pain syndrome, analysis of dental and oncological history.

To analyze the psychoemotional state, an adapted clinical method of assessing psychoemotional
reactions in patients with maxillofacial pathology was used, which takes into account the anatomical,
functional, aesthetic, and social consequences of treatment [10].

The following were assessed:

-  level of anxiety;

—  depressive symptoms;

—  affective lability;

—  social maladjustment.

Taking into account the clinical and anatomical features, the severity of anatomical and
functional disorders, three degrees of severity of the clinical condition of patients were identified:

1. Severe — damage to the nasal cavity and maxillary sinus (characterized by severe anatomical
defects, breathing and speech disorders, significant facial asymmetry).

2. Moderate — damage to the upper jaw and alveolar process (facial deformation, chewing and
articulation disorders, moderate functional disorders).

3. Mild — damage to the hard and soft palate (mainly functional speech and swallowing disorders
without gross deformation of the facial skeleton).

Point assessment of the severity of psychoemotional disorders:

—mild - 04 points;

—moderate — 5-12 points;

- severe — 13-21 points.

The psychoemotional state was assessed by calculating the integral indicator of
psychoemotional changes (IPEI), which took into account clinical and functional disorders of the
upper respiratory tract.

The level of anxiety and depressive symptoms was assessed using the HADS (Hospital Anxiety
and Depression Scale), which consists of 14 items with two subscales: HADS-A (anxiety) and HADS-
D (depression) [11,12].

Assessment:

0-7 points — normal;

8-10 points — subclinical level;

211 points — clinically significant manifestations.

Statistical data processing was performed using STATISTICA 10.0 and SPSS 23.0 software. The
following were used for data processing: descriptive statistics (M + SD, %, median [IQR]), Student’s
t-test, Mann-Whitney U test, Wilcoxon test, Friedman ANOVA, Pearson’s correlation coefficient,
calculation of 95% confidence intervals. Results were considered statistically significant at p <0.05.

3. Results

The results of the HADS survey revealed a statistically significant increase in anxiety and
depression scores depending on the stage of treatment.
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An analysis of the dynamics of the psychoemotional state as a whole showed that the most
pronounced psychoemotional disorders were found in patients at the stage of hospitalization. A high
level of anxiety was noted in 72.9% of patients and depressive symptoms in 64.7%.

At the preoperative stage, there was a significant decrease in psychoemotional tension, which
was expressed in a decrease in the frequency of high anxiety to 58.8% (p<0.05) and depression to
49.4% (p<0.05).

During the postoperative rehabilitation period, minimal psychoemotional disorders were
detected: high anxiety levels were observed in only 32.9% of patients, and depression in 22.4% (p <
0.01).

The HADS scale was used to analyze anxiety and depression levels at different stages of
treatment. Detailed mean values for anxiety, depression, and IPEI are shown in Table 2.

Table 2. Dynamics of indicators of the psychoemotional state of patients at different stages of treatment (n =

85).
Indicaton Stage of Preoperative Postoperative
admission stage (rehabilitation)
stage
Anxiety level, points 12,4+26 92+21* 6,7 +1,9*
Depression level, points 10,8+23 8,3 +2,0* 5,4 +1,6%*
IPE] u.o. 2,31+0,09 1,87 + 0,08* 1,28 + 0,06**

Notes: *p <0.05 compared to the admission stage, ** p < 0.01 compared to preoperative stage.

The results presented in Table 2 demonstrate a clear pattern: maximum psychoemotional
disturbances at the stage of hospitalization — gradual decrease before surgery — minimal
manifestations during rehabilitation.

After analyzing the dependence of the psychoemotional state on localization, it was found that
the most pronounced disorders are observed in patients with lesions of the nasal cavity and maxillary
sinus (IPEI = 2.61 + 0.12 u.0.). Less pronounced disorders are found in patients with lesions of the
alveolar process of the upperjaw (1.93 +0.09 u.0.), and the least pronounced — in patients with lesions
of the hard and soft palate (1.42 + 0.07 u.o.). The difference between the groups is statistically
significant (p < 0.01) (Table 3).

Table 3. Psychoemotional indicators depending on the localization of the oncological process.

Localization of the lesion IPEI, u.o.
Nasal cavity and maxillary sinus 2,61+0,12
Upper jaw and alveolar process 1,93 +0,09
Hard and soft palate 1,42 + 0,07

Thus, the results in Table 3 obtained indicate a tendency toward an increase in psychoemotional
disorders with an increase in the anatomical complexity and functional significance of the affected
area.

A statistically significant direct correlation was established between the severity of anatomical
deformities and the level of psychoemotional disorders (r = 0.62; p <0.01).

The highest IPEI values are characteristic of patients with severe injuries (2.61 + 0.12 u.0.),
represented by lesions of the nasal cavity and maxillary sinus. In cases of moderate severity (lesions
of the alveolar process of the upper jaw), the IPEI was 1.93 + 0.09 u.o., and in cases of mild severity
(lesions of the hard and soft palate), it was 1.42 + 0.07 u.o.

The difference between the groups is highly significant (p<0.01).
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Additional analysis revealed that the most pronounced disorders were characteristic of patients
with damage to structures associated with speech, facial expressions, and facial aesthetics. The
presence of facial asymmetry, speech and chewing defects had a significant correlation with the level
of anxiety (r=0.61; p <0.01).

The severity of psychoemotional disorders in each patient was determined by the dominant
(most pronounced) clinical manifestation, which allowed the patient to be assigned to only one
category (Table 4).

Table 4. Distribution of patients according to the dominant severity of psychoemotional disorders depending

on the localization of the lesion (n = 85).

Severity Localization = Number of Percentage IPEI u.o.
patients %
(n)
Heavy Nasal cavity, 44 51,8 2,61+0,12
sinus
Medium Upper jaw, 24 28,2 1,93 +0,09
alveolar
process
Light Hard and soft 17 20,0 1,42 +0,07
palate

According to Table 4, patients with lesions of the nasal cavity and maxillary sinus predominantly
had severe psychoemotional disorders (51.8%), patients with lesions of the upper jaw and alveolar
process had moderate disorders (28.2%), and in cases of lesions of the hard and soft palate, mild
disorders were more common (20.0%). These features reflect the dependence of the severity of
psychoemotional disorders on the anatomical complexity and functional significance of the affected
area.

The severity of the patients’ clinical condition was determined based on the location of the
tumor, the size of the lesion, and the severity of functional and anatomical disorders.

The analysis of the psychoemotional state depending on the nature of clinical manifestations of
deformation showed that the highest IPEI values were observed in patients with facial asymmetry
(2.58 £0.11 u.0.) and pronounced deformations of the facial skeleton (2.49 + 0.10 u.0.), while in cases
of predominantly functional disorders without pronounced deformities, this indicator was lower
(1.87 £0.09 u.0.) (Table 5).

Table 5. Indicators of psychoemotional state depending on clinical manifestations of deformation.

Clinical manifestation IPE], u.o.

Facial asymmetry 2,58 0,11

Deformation of the facial skeleton 2,49 +0,10

Predominantly functional 1,87 0,09
disorders

A comparative analysis of IPEI scores between groups of patients with different clinical
manifestations of deformity (facial asymmetry, facial skeletal deformity, predominantly functional
disorders) revealed statistically significant differences (p < 0.05).

The highest integral psychoemotional index scores were recorded in combination with:
significant facial asymmetry, impaired nasal breathing, changes in voice formation, difficulty
swallowing and articulation.
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The data obtained allow us to conclude that psychogenic reactions also tend to vary depending
on sex and gender characteristics. Accordingly, among individuals aged 25 to 36, severe distress was
recorded in 42% of cases, whereas in the group of patients aged 50 to 60 and older, such reactions
were observed in only 31.6%. Women accounted for the majority of all recorded psychoemotional
reactions (80%), while men accounted for 20%, a difference that was particularly noticeable in the
postoperative period.

4. Discussion

The results confirm that the psychoemotional state of patients with oncological lesions of the
maxillofacial region is a dynamic multifactorial indicator that is formed under the influence of the
stage of treatment, localization of the tumor process, and severity of the clinical condition.

During hospitalization, the highest manifestations of psychoemotional stress were recorded:
high anxiety in 72.9% of patients, depressive symptoms in 64.7%, and severe psychoemotional
disorders in 41.2%. The average values on the HADS scale (anxiety — 12.4 + 0.6 points; depression —
10.8 £ 0.5 points) exceed the clinically significant threshold of 8 points, which corresponds to the level
of severe psychoemotional stress. Similar results are described in studies by Kar et al. (2020) and in
recent meta-analyses of psychoemotional disorders in patients with head and neck tumors [2,14,18].

In the preoperative stage, there was a significant decrease in anxiety scores to 10.6 + 0.5 points
and depression scores to 9.1 + 0.4 points (p<0.05), which is probably due to partial psychological
adaptation to hospital conditions and the treatment process. In the postoperative rehabilitation
period, anxiety (7.3 + 0.4 points) and depression (6.2 + 0.3 points) levels reached subclinical levels.
Similar dynamics of reduction in psychoemotional stress after active treatment are described by other
authors [8,9,17].

Thus, the identified pattern of “maximum — decrease — minimum” fully confirms modern
ideas about the adaptive psychoemotional reactions of cancer patients.

An analysis of the relationship between the psychoemotional state and the location of the tumor
process showed that the highest values of the integral psychoemotional index were recorded in cases
of involvement of the nasal cavity and maxillary sinus (2.61 + 0.12 points), slightly lower in cases of
damage to the alveolar process of the upper jaw (1.93 = 0.09 u.0.), and the lowest in cases of
localization of the process in the hard and soft palate (1.42 + 0.07 u.0.). This gradation reflects an
increase in psycho-emotional stress depending on the degree of deformation and the functional and
aesthetic significance of the affected anatomical structures. The obtained data confirm the findings of
studies by Kushta (2022) and Matsuda et al. (2022), which demonstrated that facial deformity, speech
impairment, and impaired nasal breathing are key psychotraumatic factors in patients with
oncological pathology of the maxillofacial region [5,14].

Thus, our study allows us to establish a clinically justified sequence of localization depending
on the degree of psychoemotional stress: nasal cavity/maxillary sinus — alveolar process — hard/soft
palate, which reflects the actual hierarchy of psychoemotional maladjustment depending on the
degree of anatomical and functional disorders and correlates with modern concepts of rehabilitation
of cancer patients.

An analysis of the impact of clinical severity revealed a significant increase in psychoemotional
stress as the severity of the condition increased: for mild IPE], it was 1.42 + 0.07 points, for moderate
-1.93 + 0.09 points, and for severe - 2.61 = 0.12 points (p < 0.01).

This fact confirms that the depth of psychoemotional changes is determined not only by the
diagnosis itself, but primarily by the degree of anatomical defect and functional impairments. Similar
patterns are described in the concept of “existential distress” by Chen et al. (2022), where the level of
psychoemotional disorders increases with a decrease in the sense of bodily integrity and social
identity [13].

Particular attention was paid to the relationship between the psychoemotional state and the
clinical manifestations of deformity. The highest IPEI scores were recorded in patients with marked
facial asymmetry (2.58 + 0.11 standard deviations) and severe facial skeletal deformities (2.49 + 0.10
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standard deviations), whereas in cases of predominantly functional disorders without significant
deformity, this index was 1.87 + 0.09 standard deviations (p<0.05). This underscores that it is precisely
the aesthetic component and social stigmatization that play a leading role in the development of
psychoemotional distress, as also noted in the works of Kar et al. and Marzorati et al. [2,7].

From a methodological standpoint, the use of the HADS scale in this study is justified, as it is
widely used in global oncology psychology practice as a validated tool for screening anxiety and
depression in somatic and oncology patients [11,12]. According to the original validated HADS
criteria, scores 28 indicate a clinically significant level of anxiety/depression, and 211 indicate a high
level of distress, allowing the scores obtained during hospitalization to be interpreted as
manifestations of a severe psychoemotional disorder, which is confirmed by international data on
patients with head and neck tumors [2,4,8].

Based on an analysis of age and gender differences, it was found that psychoemotional disorders
were more pronounced in younger patients than in older patients, which is likely due to the greater
importance of social activity, professional fulfillment, and physical appearance at a young age.
Similar conclusions were reached in the works of Xiaodan et al. (2022) and Polanski et al. (2022) [8,9].

At the same time, women had higher scores on the HADS scale for anxiety and depression than
men. This correlates with the concept of gender-based vulnerability to psychoemotional stress in
cancer patients, as described in contemporary psycho-oncological studies [4,7]. Somatized forms of
psychoemotional disorders were more common in men, which is also consistent with data from
contemporary psychological studies [9,13].

The results obtained expand the current understanding of psychoemotional changes in patients
with oncological lesions of the maxillofacial region and demonstrate that the level of
psychoemotional stress is shaped by three key factors: the stage of treatment, the location of the
tumor, and the severity of anatomical and functional impairments, with additional modulating
effects of the patient’s age and gender.

Based on the data obtained, generalized conclusions were drawn regarding the clinical patterns
of psychoemotional changes in patients with head and neck cancer.

5. Conclusions

In patients with cancer of the maxillofacial region, psychoemotional disorders exhibit distinct
patterns at different stages of the disease. The most severe manifestations are recorded at the time of
hospitalization (anxiety - 12.4 + 0.6 points, depression - 10.8 + 0.5 points, IPEI - 2.31 + 0.09 points),
with a significant decrease in the preoperative stage (IPEF — 1.87 + 0.08 points, p<0.05) and reaching
minimum values in the postoperative rehabilitation period (IPEI - 1.28 + 0.06 points, p<0.01).

The severity of psychoemotional disorders largely depends on the localization of the tumor
process. The highest scores were recorded in cases of involvement of the nasal cavity and maxillary
sinus (2.61 = 0.12 points), the average scores in cases of pathology of the upper jaw and alveolar
process (1.93 + 0.09 points), and the lowest in cases of hard and soft palate involvement (1.42 + 0.07
points); the difference is statistically significant (p <0.01).

A direct correlation was found between the degree of clinical severity of the lesion and the level
of psychoemotional stress: in severe cases, the IPEI score was 2.61 + 0.12 points, in moderate cases —
1.93 + 0.09 points, and in mild cases — 1.42 + 0.07 points (p < 0.01). The most pronounced
psychoemotional disorders were found in patients with significant facial asymmetry and facial
skeletal deformities.

Psychoemotional reactions depend on age, gender, as well as clinical and functional factors. The
most severe distress is observed in women and younger patients, as well as in cases of significant
facial asymmetry, speech impairments, and nasal breathing difficulties, which underscores the need
for tailored psychoemotional support at all stages of cancer treatment.
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