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ABSTRACT 
The purpose of the research: to compare the levels of subjective 
demand and objective need of patients with congenital and acquired 
deformities of the maxillofacial area (CADMFA) in comprehensive pre- 
and post-treatment rehabilitation. 
Materials and methods: We used the diagnostic findings of 39 
CADMFA patients before and after they underwent a comprehensive 
rehabilitation. To assess the patients’ objective need for treatment, the 
ICON index and the modified Helkimo index were used. To assess the 
patient’s subjective demand for treatment, a modified Slavicek 
questionnaire and a numerical version of the visual analogue scale 
(VAS) were used. The average values of the pre- and post-treatment 
indicators, as well as the average values of the differences between 
them were calculated. A t-test was applied with a significance level of 
0.05 for the pre- and post-treatment indicators to confirm the clinical 
efficacy of treatment. The Spearman correlation coefficient was 
calculated to establish the relationship between the results of various 
methods for assessing treatment demands and needs. 

 
Results: The values of all the parameters used for assessing 
subjective demands and objective needs decreased after a 
comprehensive rehabilitation. The coefficient of correlation between 
the values of the modified Slavicek questionnaire and the Helkimo 
index was 0.73 and 0.51, before and after treatment, respectively.  
Conclusion: Helkimo index and a modified Slavicek questionnaire can 
be used in clinical practice to compare the patients’ real treatment 
need and demand. 
Keywords: treatment need, treatment demand, maxillofacial 
deformities, comprehensive rehabilitation. 
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INTRODUCTION 
The degree of satisfaction with the final result of treatment 

consists of the correlation between the subjective level of the 

demand, his objective treatment need, 

and the compliance rate. This aspect becomes especially 

relevant in complex clinical cases requiring an 

interdisciplinary approach to treatment. In light of the 

duration and complexity of approaches to the 

comprehensive rehabilitation of patients with congenital 

and acquired deformities of the maxillofacial area 

(CADMFA), the ratio of these factors is one of the defining 

features of its success. 

Interdisciplinary rehabilitation of patients affects both 

functional and aesthetic parameters, thus solving the 

vein, the demand and the need for future treatment should 

be distinguished. 

treatment demand, as well as their 

expectations for the rehabilitation outcome, is often based 

on their personal ideas of their condition. According to 

previously published studies, their psycho-emotional state, 

socio-economic status, educational level and cultural 

peculiarities influence the formation of the patient s 

demands for the result of comprehensive rehabilitation 1. 

The parameters listed above are individual in each particular 

case; thus, the same anomaly can be regarded as a serious 

problem by one patient and cause only some discomfort for 

another 2. 

In turn, the treatment need is determined by the attending 

physician on the basis of the diagnostic findings. During the 

examination, the doctor compares the clinical picture with 

the anatomical and physiological norms, and also assesses 

the possible risks associated with the proposed rehabilitation 

plan.  

Patient satisfaction with the treatment outcome depends not 

only on the achieved goals set by the doctor, but also on the 

dominant motivating factor of the patients and their own 

expectations from the rehabilitation 3. Thus, a team of 

specialists should strike a balance between the subjective 

needs of patients and the real possibilities of comprehensive 

rehabilitation. 

In the context of long-term treatment, the value of 

; they get used to the 

diagnosis and the idea of the impossibility of a full recovery 
4. If th

objective clinical picture, their level of compliance can 

rapidly decrease, which may lead to conflict situations and 

will inevitably affect the quality of the final result. 

Dissatisfaction with the treatment outcomes may also be 

associated with unrealistic representations of patients 5. 

Thus, formulating an objective determination of the 

personality characteristics of CADMFA patients, their 

internal demands and expectations before starting 

treatment, in comparison with their objective need, is an 

urgent task. However, there are currently no clear protocols 

governing the methods for assessing these parameters, 

psychological state prior to the planned intervention. 

In view of the fact that the proposed rehabilitation of 

CADMFA patients requires unconditional cooperation and 

an understanding of the objective limitations during 

complex bone-reconstructive interventions, the primary 
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task is to determine the true motivation of the patient at the 

initial consultation stage. 

This research is aimed at conducting a comparative analysis 

of numerical indicators characterizing the subjective level of 

for comprehensive rehabilitation at the time of treatment 

initiation and after its completion. 

 

MATERIALS AND METHODS 
The research was hosted by the orthodontic department of 

the Central Research Institute of Dental and Maxillofacial 

Surgery, Ministry of Health of the Russian Federation in 

accordance with the standards of Good Clinical Practice and 

the principles of the Helsinki Declaration. The research 

protocol was approved by the ethics committee of this 

institution. 

For the purposes of the research, diagnostic findings of 39 

CADMFA patients (19 women and 20 men aged 18 to 35 

years) were randomly selected; the patients had completed a 

comprehensive rehabilitation course, which includes the 

following stages: orthodontic and orthopedic preparation 

for oral surgery, surgical osteo-reconstructive intervention, 

postoperative orthodontic management and the final 

orthopedic correction of the osteo-reconstructive 

intervention outcomes. 

The values of the ICON index6 and the modified Helkimo 

index7 were analyzed before and after the comprehensive 

rehabilitation of CADMFA patients to objectively determine 

the dynamics of complex rehabilitation according to clinical 

examination data. 

The ICON index questionnaire presented in Figure 1 can be 

conventionally divided into two parts: aesthetic and 

anatomical. The aesthetic component is based on the 

aesthetic scale of the IOTN index8. The dentist, together 

with the patient, determines the overall attractiveness of 

appearance from the ten photographs shown in Figure 2. 

The scale has values fro

certain indicator of the aesthetic component is multiplied by 

7. 

The anatomical components are described by the doctor 

during a clinical examination. Each component is assigned 

corresponding score depending on the nature of its 

manifestation, after which the indicators are multiplied by 

certain coefficients. 

After the examination, the values of all components are 

summed up. The interpretation of ICON index values is 

shown in Figure 3. 

The questionnaire for the modified Helkimo index is 

presented in Figure 4. This index reflects the functional state 

of the temporomandibular joint (TMJ) based on clinical 

examination data. The degree of manifestation of symptoms 

is characterized by the respective digital values 0 , 1  and 

5 . After the examination, these values are summed up. 

Subjective treatment demand was assessed using a modified 

Slavicek questionnaire 9 and a numerical version of the 

visual analogue scale (VAS) 10. 

The modified Slavicek questionnaire is based on the list of 

parameters shown in Figure 5. The patient must evaluate 

each of them on a scale from 0 to 3. After that, the sum of 

the points received is calculated. 

VAS is a horizontal line 10 cm long with the numbers from 

demand 

Demand to improve the overall aesthetics of the face and the 

subjective functionality of the dentition were evaluated 

separately according to the questionnaires presented in 

Figure 6. 

The findings were analyzed to identify the interdependence 

between subjective demand and objective need from an 

aesthetic, occlusal, and functional points of view. 

Statistical data processing was performed on the basis of the 

the objective necessity and subjective demand, average pre- 

and post-treatment values were calculated; the computation 

of average values of differences between them, and the 

corresponding standard deviation (SD) values was made as 

t-test was applied with a significance level of 0.05 for the 

values of the pre- and post-treatment indicators (Table 1). 

The difference between the pre- and post-treatment results 

for each assessment method was statistically significant (p-

value <0.05). To determine the relationship between the 

results of various techniques of assessing subjective demand 

and objective need, Sp

correlation coefficient were interpreted according to 

Schober et al 11. 

 

RESULTS 
Our findings are presented in Tables 1 and 2. The individual 

functional demand on the VAS scale after treatment was 

significantly reduced by 3.54 ± 1.80 and made on average 

1.59 ± 0.64. When determining the individual aesthetic 

demand on the VAS scale, it was found that the average pre-

treatment indicator was 5.87 ± 0.89 points. After a 

comprehensive rehabilitation, the VAS scale aesthetic 

demand significantly decreased by 4.23 ± 1.13 and 

amounted to 1.64 ± 0.67. 

At the same time, the rehabilitation need determined by the 

aesthetic component of the ICON index was 47.74 ± 10.64 

prior to the treatment. At the end of the rehabilitation, the 

indicator decreased to 1.97 ± 3.19, that is, by 45.77 ± 9.75 

points. The objective need index in terms of the occlusal 

component significantly decreased by 43.56 ± 7.15 points 

from 44.18 ± 6.89 to 0.62 ± 1.35. The aggregate ICON index 

of need, which averaged 91.92 ± 12.02 points prior to the 

treatment, decreased to 2.59 ± 3.26, that is, by 89.33 ± 10.96 

points. 

Moreover, after rehabilitation the index of the subjective 

functional state according to the Slavicek questionnaire was 

significantly reduced by 20.82 ± 6.31 points and averaged 

4.41 ± 1.57 compared to the same indicator prior to the 

treatment, which was at the level of 25.23 ± 6.14. The 

Helkimo index also consistently decreased by 18.49 ± 7.84 

points and amounted to 4.72 ± 1.89 after treatment.  

The coefficient of correlation between the subjective 

aesthetic demand on the VAS scale and the objective 

aesthetic need according to ICON was 0.31, which indicates 
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a weak positive correlation between the demand and need 

for upcoming treatment in terms of the aesthetic criterion. 

At the same time the post-treatment value of this coefficient 

was 0.57, reflecting a moderate positive relationship between 

these two parameters. 

In addition, the pre-treatment value of the coefficient of 

correlation between the subjective functional demand 

according to the VAS and the objective need according to 

the occlusal component of the ICON index was -0.04, and 

post-treatment value was -0.002, which indicates the actual 

absence of correlation. 

The correlation between the level of individual functional 

demand according to the VAS and the subjective assessment 

of the TMJ functional state, according to the modified 

Slavicek questionnaire, was 0.40 prior to treatment. 

Whereas when comparing the examination results to those 

obtained after rehabilitation, the coefficient of correlation 

between these indicators was 0.43. This result may be 

indicative of the moderate positive relationship between 

ctive state. 

At the same time, the coefficient of correlation between the 

occlusal component of the ICON index and the TMJ state, 

as determined by the modified Helkimo index, was -0.06 

prior to the treatment and 0.002 after the treatment. 

Along with the above, the pre-treatment coefficient of 

correlation between the data of the subjective assessment of 

the functional state of the dentition, determined by the 

modified Slavicek questionnaire, and the objective 

assessment by the Helkimo index was 0.73, which indicates 

a strong relationship between these parameters at the 

beginning of rehabilitation. After treatment, the correlation 

coefficient for these parameters decreased to 0.51, indicating 

an average degree of a positive relationship. 

 

DISCUSSION 
According to clinical examination methods, the 

comprehensive rehabilitation of CADMFA patients 

contributed to a persistent decrease in both the subjective 

demand and objective need according to aesthetic, occlusal 

and functional criteria of the TMJ condition. 

The post-treatment decrease in individual functional and 

aesthetic demands according to the VAS indicates a positive 

 

According to the ICON index, the magnitude of benefit in 

n average 81.56 ± 13.19 points, 

which corresponds to significant improvement. These data 

the aesthetic-functional occlusal criterion. 

Changes in the values of the Helkimo index and the 

modified Slavicek questionnaire indicate a persistent 

improvement in the functional state of TMJ by subjective 

and objective clinical criteria, which indicates a positive 

outcome of comprehensive rehabilitation in terms of the 

analyzed parameters. 

A subjective assessment of the aesthetic demand in complex 

rehabilitation may depend on the psycho-emotional status 

of each individual patient, and on the level of his/her trust in 

the doctor conducting the clinical examination. The value of 

the coefficient of correlation between the subjective 

aesthetic demand on the VAS scale and objective aesthetic 

need in terms of the ICON aesthetic component by the time 

the treatment completion increases from mild to moderate, 

which is explained by an increase in the degree of 

cooperation between the patient and the doctor during the 

long-term rehabilitation. 

Based on the above, it is advisable to conduct a pair 

assessment of the visual aesthetic self-esteem and IOTN 

index data before a comprehensive rehabilitation with the 

purpose of revealing the compliance with an individual 

demand and objective need according to an aesthetic 

criterion. However, in view of the weak interdependence 

between their values, these data can only be indicative and 

require a clear clarification of the qualitative component of 

the aesthetic complaint. In the event of a clear discrepancy, a 

more detailed clarification of the prevailing 

complaint with possible consultation of a clinical 

psychologist is recommended. 

An insignificant correlation between the subjective 

assessment of the functional demand according to the VAS 

and the ICON occlusal component, which characterize the 

functional state of the dentition both before and after the 

complex rehabilitation, may be associated with the patient s 

insufficient knowledge in this area and, accordingly, the 

inability to correctly interpret the clinical picture in the oral 

cavity. 

The available positive correlation between the pre- and post-

rehabilitation values of the functional demand according to 

the VAS and the modified Slavicek questionnaire, in our 

opinion, is conditioned by the fact that these parameters 

primarily reflect the patients  subjective perception of their 

condition. The average degree of correlation between these 

characteristics can be caused by a difference in the 

principles for assessing patient complaints. In most cases, by 

putting a mark on the VAS scale, the subjects try to express 

their ideas of dentition functioning; whereas while 

answering the questions of the modified Slavicek 

questionnaire the patients are more immersed in the 

analysis of specific functions of this system and are able to 

relate certain complaints with maxillofacial pathology. 

A slight correlation between the pre- and post-treatment 

occlusal component of the ICON and the Helkimo indices, 

in our opinion, indicates the absence of a relationship 

between the severity of occlusion anomalies and the TMJ 

state. 

Comparison of the Helkimo index and the modified 

Slavicek questionnaire in our patient sample showed a 

strong Spearman correlation prior to the rehabilitation start, 

and moderate correlation at the time of its completion, 

which indicates the potential use of this pair of 

characteristics in the complex rehabilitation of the 

CADMFA patients. 

The correlation between the objective and subjective 

among publications in the specialized literature. Over the 

past three years, many studies have been published that are 

devoted to the analysis of the corresponding characteristics 
12 15. 

Nevertheless, most of these publications focus on the 

analysis of data obtained before the rehabilitation of 

patients. As part of our research, we took advantage of the 
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opportunity to assess the relationship between objective and 

subjective par

to the rehabilitation and at the time of its completion. 

 

CONCLUSION 
The subjective assessment of aesthetic parameters by the 

patient was more consistent with the objective clinical 

picture than the assessment of the subjective functional state 

according to the occlusal criterion. Moreover, the subjective 

assessment of the TMJ functional state was close to the 

objective clinical picture. 

The visual scale of functional self-assessment by the VAS 

together with the modified Slavicek questionnaire and 

Helkimo index allows us to identify the compliance with the 

upcoming treatment demands and needs. In case of obvious 

complaints and possible consultation of the dentist-

neurologist together with the clinical psychologist are 

required to identify comorbid conditions and exclude 

psychosomatic pathologies. 

The available strong correlation between the Helkimo index 

and the modified Slavicek questionnaire allows them to be 

actual need for the planned rehabilitation and their demand 

for it. In addition, this pair of indicators can reflect the 

dynamics and outcomes of the treatment, taking into 

account the objective clinical picture and 

subjective perception of their condition. 

Nevertheless, given the limited volume of clinical cases 

under consideration, this topic requires further research on 

a larger sample of patients. 
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TABLES 

Table 1: Diagnostic findings prior to and after a comprehensive rehabilitation 

 Prior to After  Difference  P-value* 

VAS of aesthetic demand 5.87±0.89 1.64±0.67 4.23±1.13 2.2e-16 

VAS of functional demand 5.13±1.75 1.59±0.64 3.54±1.80 7.225e-16 

ICON aesthetic component 47.74±10.64 1.97±3.19  45.77±9.75 2.2e-16 

ICON occlusal component 44.18±6.89 0.62±1.35 43.56±7.15 2.2e-16 

ICON index 91.92±12.02 2.59±3.26 89.33±10.96 2.2e-16 

Magnitude of benefit 81.56±13.19 

Modified Slavicek questionnaire  25.23±6.14 4.41±1.57 20.82±6.31 2.2e-16 

Helkimo index 23.21±7.44 4.72±1.89 18.49±7.84 2.2e-16 

 *level of statistical significance 

 

Table 2: Values of Spearman correlation coefficient 

 Pre-treatment Post- treatment 

VAS of aesthetic demand/ ICON aesthetic 

component  

0.31 0.57 

VAS of functional demand / ICON occlusal 

component  

-0.04 -0.002 

VAS of functional demand/ modified 

Slavicek questionnaire 

0.40 0.43 

I ON occlusal component / Helkimo index -0.06 0.002 

Modified Slavicek questionnaire / Helkimo 

index 

0.73 0.51 

 

FIGURE CAPTIONS 

 
Figure 1: ICON Index calculation table 
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Figure 2: Photographs included in the aesthetic component of the IOTN index 

 

 
Figure 1: Interpretation of the ICON index values 
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Figure 4
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Figure 5: Questions of the modified Slavicek questionnaire 

 

 
Figure 6: Numeric version of the visual analogue scale (VAS) used 


