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Abstract
The aim of this study has been to evaluate the nature of changes in the quality of 

life in a population of teenagers with dental caries and their complications after oral 
caries elimination.

The authors have examined and treated 112 teenagers, ages 12 to 17, with dental 
caries and complications, in the city of Moscow, Russia. A validated Child Perception 
Questionnaire (CPQ) was used to assess their quality of life. The teenagers were surveyed 
three times: 1) once when first referred to the dental clinic before dental treatment, 2) 
just after the initial dental treatment, and 3) three months after the end of the dental 
treatment. 

Additionally, we have conducted a comparative analysis of the quality-of-life 
parameters of the teenagers with dental caries compared with a control group of 
teenagers with healthy teeth. We found no improvement in parameters of the teenagers’ 
quality of life just after the end of the initial dental treatment. Three months later, 
however, an improvement was noticed in the quality of life as a whole, as well as in all 
domains of the CPQ; namely, improvements in the areas of oral symptoms, functional 
limitations, emotional well-being, and social well-being. Our research has shown that 
three months after the end of dental restorative treatment, perception of the quality of 
life by teenagers with a history of dental caries and complications had improved so 
much that their perception of quality of life was even more favorable than the control 
group of teenagers without caries.
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Introduction
Presently, dental caries is the most wide-spread human disease and is an acute 

problem in modern dentistry. 
The prevalence of the main dental diseases in children in various cities and towns of 

Russia continues to remain high. Analysis of the data of the second National Epidemiologic 
Examination performed in Russia in 2009, found that the prevalence of permanent-
tooth caries in 12-year-old Moscow children amounted to 71%, with the intensity 
according to the dmf index equal to 2.45. In 15-year-old children, caries prevalence 
reached 81% and its intensity was 3.72 [1].

In some countries of the world, researchers have investigated the quality of life in 
pediatric dental patients in order to study the influence of the carious process upon 
young children’s quality of life as well as the influence of dental health on teenagers’ 
quality of life [2-4]. 
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Today in Russia, practically no measuring instruments 
exist to assess teenagers’ dental quality of life. Although these 
assessment tools have not yet been developed in Russian, 
examples of validation tools for the study of the quality of life 
already do exist in other world languages [5-8]. Internationally, 
investigators have conducted studies regarding the correlation 
between dental status and the quality of life for young 
children of pre-school age as well as other young school 
children [9-10].

One of the most widely used indices for evaluation of the 
quality of life of teenagers is OHRQoL (Oral Health-Related 
Quality of Life) [11]. Canadian researchers have worked out 
questionnaires for the evaluation of the quality of life 
connected with the condition of the oral cavity (Child 
Perceptions Questionnaires – CPQ) in children of various ages 
[12,13]. Each of these indexes is intended to measure the 
frequency, intensity, and the extent of dental problems and 
their influence on a person’s functional, social and 
psychological wellbeing, as well as for expert assessment of 
the need for and efficacy of dental care.

Prior to our research, no investigations devoted to the 
study of a correlation between the quality of life and dental 
disease had been conducted in Russia. Nor did any studies 
exist which monitored changes in teenagers’ perception of 
the quality of life subsequent to dental treatment.

Research Aim
The aim of our research was to evaluate the nature of 

changes in the quality of life of teenagers with dental caries 
and complications after restorative treatment of the oral 
cavity.

Materials and Methods
An epidemiologic dental examination and survey were 

conducted of 205 teenagers, aged 13 to 16, studying at 
Moscow secondary educational institutions. On the basis of 
the dental examination, a group of 35 teenagers without any 
dental carious lesions were selected to serve as a control 
group for comparative analysis (Table 1).
Table 1: Criteria for Inclusion in the Research or Exclusion from the Research 

for the Teenagers of the Control Group.

Inclusion Criteria Exclusion Criteria
Age 13 to 16 Age less than 13 and older than 16

Absence of carious, filled or extracted
teeth in the oral cavity

Presence of carious, filled or extracted
teeth in the oral cavity

Correct filling-in of the CPQ Mistakes in filling-in of the CPQ

Additionally, 112 teenagers, who came to the Dental Clinic 
of the Department of Pediatric Dentistry of Moscow State 
University of Medicine and Dentistry (MSUMD) for dental 
treatment, were examined. Dental caries and complications 
were diagnosed in all the examined teenagers (Table 2).

After the examination, all of the teenagers were referred 
to dentists for treatment in the Dental Clinic of MSUMD 
Department of Pediatric Dentistry.

The treatment of caries and complications offered to the 

teenagers from the subject group was performed in accordance 
with the standard systems of dental care. Only dental materials 
recommended in the list of standards for providing dental care 
to children were used.
Table 2: Criteria for Inclusion in the Research or Exclusion from the Research 

for the Teenagers of the Study Group.

Inclusion Criteria Exclusion Criteria
Age 13 to 16 Age less than 13 and older than 16

Presence of carious, filled and 
extracted teeth as well as 

complications of dental caries such as 
pulpitis and periodontitis

Other diseases of dental hard tissues, 
i.e. non-caries tooth lesions, tooth 

injuries

Oral restoration after coming to the 
clinic

Unfinished restoration of available 
carious teeth and caries complications

Correct filling-in of the CPQ Errors in filling-in of the CPQ

Dental examination was carried out inside a dentist’s 
office with artificial lighting and with the use of a standard kit 
of dental instruments.

The following parameters of the dental status were assessed:
●	 Caries	intensity	according	to	the	dmf index
●	 Hygienic	 condition	of	 the	oral	 cavity,	hygiene index 

OHI – S.
To assess the quality of life we used the validated CPQ 

questionnaire. This questionnaire was developed in accord 
with the WHO recommendations on the basis of the Child 
Perceptions Questionnaire (CPQ) [12,13].

An adapted version of the CPQ questionnaire for teenagers 
was drafted by a group of specialists with participation of a 
dentist, a psychologist, translators and 13- to 16-year-old 
teenagers [14,15].

Linguistic and cultural adaptation of the questionnaire 
was carried out involving the following stages:

●	 1st stage—a direct translation from the questionnaire’s 
original language. At this stage, we received two 
independent Russian translations from the original 
English version. 

●	 2nd stage—a preliminary version of the questionnaire. 
At this stage, a preliminary Russian version of the 
questionnaire was created on the basis of the two 
direct translations from English.

●	 3rd stage—back translation. At this stage, two back 
translations of the preliminary version from Russian 
into English were completed.

●	 4th stage—expert examination. This was the stage 
during which an independent expert provided an 
assessment, and any necessary orthographical or 
grammatical editing was completed. As a result, a test 
version of the questionnaire was produced. 

●	 5th stage—pilot testing or pre-testing. At this stage, 
teenagers were surveyed in order to reveal their 
opinions about the questions contained in the 
questionnaire and to discover their wishes for a more 
correct and exact formulation of questions.

The questionnaire consists of 16 questions which assess 
the teenager’s quality of life according to four main domains: 
1) oral symptoms, 2) functional limitations, 3) emotional 
wellbeing, and 4) social wellbeing.
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To register any oral symptoms in the mouth cavity, it was 
necessary to record information about difficulties in food 
mastication, the presence of bad breath, dental or any other 
pain in the mouth, bleeding, as well as any information about 
lesions and wounds.

The functional limitations domain focuses on possible 
sleep disturbances due to problems with teeth, difficulties 
when eating hot, cold or hard food, as well as difficulties in 
pronouncing words.

The domain dealing with emotional wellbeing contains 
questions dealing with feelings of being upset or irritated due 
to problems with one’s teeth. This domain also includes 
questions aimed at finding out if teenagers are ashamed of 
their teeth or worried about other people’s opinion about the 
condition of their teeth.

Social wellbeing is evaluated by including questions 
dealing with teenager’s social relationships, asking, for 
example, if teenagers are being teased, if they are shy when 
answering a teacher in a classroom setting or when they are 
reading aloud in class, or if, when they are smiling, others 
notice their teeth problems and discuss them.

In answering questions in all four domains, teenagers are 
asked to choose one of four possible responses. These 
responses are coded with the assessment points for further 
analysis: a response of “never” receives 1 point, a response of 
“seldom” receives 2 points, a response of “often” receives 3 
points, a response of “always” receives 4 points. In other 
words, the larger the number of points respondents receive as 
a result of answering the questionnaire, the more seriously 
they feel about their condition.

The CPQ questionnaire validation was discussed and 
approved by both the Ethical Committee (Protocol No. 6, 
dated February 22, 2011) and the Scientific Board (protocol 
No. 6, dated March 15, 2011) of A.I. Evdokimov Moscow State 
University of Medicine and Dentistry. 

Surveying of teenagers in the comparison group using 
the CPQ questionnaire was conducted only once, during 
dental epidemiologic investigation. The teenagers answered 
the questions in the questionnaire independently.

Teenagers in the study group were surveyed three times: 
1) initially, when coming to the clinic but before dental 
treatment began, 2) then just after the oral cavity curative 
treatment was completed, and 3) finally, three months after 
the end of treatment to the clinic.

For purposes of mathematical data processing, we used 
the software package Statistica 6.0 of StatSoft, Inc.

The following calculations were used at every stage of the 
research: mean values, extensive and intensive indices, 
standard errors, the reliability of the mean and relative values.

Results
The data of the analysis of dental caries intensity and of 

hygienic condition of the oral cavity of the teenagers who 
took part in the research are given in table 3.

Table 3: Dental Caries Intensity and Hygienic Condition of the Oral Cavity of 
the Teenagers participating in the Research.

Group Number OHI-S DMF D M F
Control group 35 0.51±0.09 0 0 0 0
Study group 112 0.85±0.18 5.56±1.24 3.69±0.89 0.05±0.01 1.77±0.38

The control group included 35 teenagers without any 
dental carious lesions (DMF is 0). The analysis of the oral cavity 
hygienic condition in this group of teenagers revealed a good 
level of hygiene with the mean value on the OHI-S index 
being 0.51±0.09.

Dental caries and its complications were diagnosed in all 
the teenagers in the study group. Caries intensity in this group 
was equal to 5.56±1.24. During the assessment of individual 
components of the DMF index, it was found out that the “D” 
component (teeth with caries) was equal to 3.69±0.89 and the 
“F” component (filled teeth) was 1.77 ±0.38. The number of 
extracted teeth (component “M”) in the study group was also 
insignificant and was as little as 0.05±0.01.

The assessment of the hygienic condition of the oral cavity 
according to the OHI-S index in this group of teenagers showed 
a satisfactory level of hygiene with its main value being 0.85±0.18.

To assess the nature of changes in the main quality-of-life 
parameters of the teenagers who came to the MSUMD 
Department of Pediatric Dentistry clinic for treatment (the 
study group), we performed a comparative analysis of the 
CPQ survey data. We compared the data recorded at three 
different times: 1) during the initial survey on the day of the 
teenagers’ first arrival to the clinic, 2) during the survey 
immediately after the oral cavity restorative treatment, and 3) 
three months after the restorative treatment. These data were 
then also compared with the results received when surveying 
the teenagers from the control group (Table 4).

Table 4: The Main Score of the CPQ Before and After the Treatment in 
Teenagers with Dental Caries

Questionnaire Before 
Treatment

Immediately 
After 

Treatment 

Difference,
%

3 Months 
Later

Difference, 
%

Control 
Group

Difference, 
%

Domain 1:
 Oral
 Symptoms

1.58±0.09 1.60±0.10 -1.27 1.13±0.06 28.48 1.38±0.06 18.12

Domain 2:
 Functional
 Limitations

1.38±0.09 1.32±0.08 4.35 1.06±0.01 23.19 1.06±0.03 0

Domain 3:
 Emotional
 Wellbeing

1.80±0.13 1.85±0.15 -2.78 1.13±0.02 37.22 1.26±0.06 10.32

Domain 4:
 Social
 Wellbeing

1.25±0.06 1.24±0.31 0.8 1.04±0.01 16.8 1.03±0.03 -0.97

Mean Score
 per 
Questionnaire

1.5±0.09 1.5±0.08 0 1.08±0.02 28.0 1.18±0.05 8.47

In the course of the comparative analysis of the CPQ 
parameters in teenagers with dental caries before and after 
treatment, we found that immediately after curative treatment 
the mean score of the questionnaire had not changed (the 
difference is 0%). Three months after the restorative treatment, 
this parameter improved by 28.48% (from 1.5 to 1.08 points). 
The perceived changes suggest an improvement of the quality 
of life of the surveyed teenagers only three months after 
completion of the restorative treatment.
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We also compared the mean score of the CPQ for 
teenagers from the study group (the teenagers who had come 
to the clinic for treatment of dental caries and its complications) 
after the treatment with the scores of teenagers from the 
control group (the teenagers with intact teeth). Three months 
after the oral cavity restorative treatment, the questionnaire 
mean score for teenagers from the study group improved by 
8.47% less when compared with the scores of the teenagers in 
the control group. In the study group, the score was 1.08; in 
the control group, it was 1.18.

Thus, the comparative analysis has shown that after dental 
restorative treatment in teenagers with dental caries, the 
quality-of-life parameters not only improve, but actually 
exceed the quality-of-life parameters in the control group of 
teenagers whose teeth were without any carious lesions.

When analyzing the nature of changes in some domains 
of the questionnaire devoted to the quality of life, the 
following data were received before and after treatment in 
relation to the teenagers with dental caries (Figure 1).

When analyzing the changes in the “oral symptoms” 
domain, we noticed that immediately after dental treatment, 
there was an insignificant increase (1.27%) in the mean score 
in this domain of the questionnaire. This fact suggests a 
worsening of the quality of life. The change in the “Oral 
symptoms” domain saw an increase of the mean score from 
1.58 to 1.60%. 

An absolutely different pattern of changes was revealed 
three months after the dental restorative treatment. We can 
see an improvement in the mean score of the answers to the 
questions in this domain from 1.58 to 1.13 points and, as a 
consequence, an improvement in the quality of life (the 
difference is 28.48%).

-5 0 5 10 15 20 25 30 35 40

oral symptoms

functional limitation

emotional well-being

social well-deing

3 months later immediately after the treatment

Figure 1: Changes in some domains of the CPQ of teenagers from the study 
group after treatment, in %.

Comparison of the data received after restorative 
treatment in the control group revealed that for the teenagers 
in the study group three months after treatment, the mean 
score in the questionnaire domain dealing with “physical 
discomfort” was less than in the control group. In the study 
group, the score was equal to 1.13, while in the control group 
it was 1.38. The difference between the groups was 18.12% 
which was the maximal difference in the CPQ among all the 
domains.

In the domain dealing with “functional limitations”, we 
could see an improvement in the quality of life both 
immediately after the treatment and three months later. Yet, 
the changes were noticed to be even more pronounced after 
three months. So, the initial mean score value in the 
questionnaire for this domain was 1.38 in the study group of 
teenagers, though immediately after the treatment the mean 
score dropped slightly to 1.32 (the difference is 1.06%). Three 
months later the change became more pronounced; the 
mean score parameter dropped to 1.6, which resulted in a 
difference of 23.19%.

Comparison of the results recorded for the study group 
three months after restorative treatment with the data for the 
control group, showed that the mean score of points for the 
“functional limitations” domain in the teenagers of both the 
study group and the control group was exactly the same—1.06.

In the “emotional well-being” domain, the teenagers from 
the study group showed an increase of the mean score by 
2.78% from the initial value (from 1.80 up to 1.85 points) 
immediately after dental treatment, which suggests worsening 
of the above quality-of-life parameter. Three months later, 
the teenager’s perception of their condition changed; the 
mean score for this domain improved by 37.22% (from 1.8 to 
1.13 points). This fact indicates betterment in the quality of 
life for these teenagers. 

When comparing the obtained results with the control 
group, we found that after oral cavity restorative treatment 
the mean score for the domain dealing with “emotional well-
being” was better than in the control group by 10.32%. The 
mean score parameters for the teenagers in the study group 
and for those in the control group were 1.13 and 1.26, 
respectively.

In the domain dealing with “social well-being”, minimal 
mean score values were received for all the time points of 
observation. The difference in the values before and after 
treatment was less pronounced.

Immediately after dental treatment, the mean score in 
this part of the questionnaire dropped insignificantly from 
1.25 to 1.24 points (the difference is 0.8%). Three months after 
oral cavity curative treatment, the improvement was more 
marked (16.8%), and the parameter reached a value of 1.4. 
This fact also suggests an improvement in the quality of life in 
this domain.

Comparison of “social well-being” with the control group, 
revealed that three months after oral cavity curative treatment, 
the teenagers in the study group had a mean score in this 
domain very closely resembling that in the control group—1.04 
and 1.03, respectively. As a result, the difference between the 
mean scores of the study group and the control group was 
not significantly different, differing by only 0.97%.

Thus, the analysis showed that immediately after oral 
cavity curative treatment, teenagers with dental carious 
lesions do not notice any positive changes in the quality of life 
initially, but, on the contrary, they notice a little worsening 
according to questionnaire domains “physical discomfort” 
and “emotional well-being”.
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An improvement in the quality of life in all the parameters, 
however, was observed three months after oral cavity 
restorative treatment. The most pronounced changes were 
revealed in “emotional well-being” domain, while the least 
were noticed in “social well-being” domain.

In the course of comparison with the group of teenagers 
of similar age without carious lesions (the control group), we 
observed better quality-of-life parameters in the “oral 
symptoms” and “emotional well-being” domains for teenagers 
of the study group three months after oral cavity restorative 
treatment. However, in the “functional limitations” and “social 
well-being” domains, the mean score of the CPQ was identical 
in the both groups. In summary, three months after dental 
restorative treatment, the study group teenagers with dental 
caries and complications perceived their quality of life as not 
only having improved, but so much so, that their perception 
of quality of life even exceeded that of teenagers with intact 
teeth (control group).

Discussion
Research aimed at the study of correlation between diseases 

of the oral cavity and perception of the quality of life by children 
of school age has been carried out in different countries of the 
world [16-19]. According to Palache J, et al. [20], dental problems 
such as dental caries, discolorations, traumatic lesions have a 
negative influence on all domains of the quality of life in children 
12–14 years old. The effect of the extent of dental caries lesions 
upon the children’s quality of life is mentioned in the research 
of many other authors [21,22,32].

When in the course of this research we made an 
assessment of the quality-of-life parameters (according to 
CPQ) in children aged 11–14, we discovered carious lesions 
had a negative influence on oral symptoms, functional 
limitations, emotional and social well-being. CPQ index values 
and those of all its domains were higher in teenagers with 
dental caries than the values of a control group comprised of 
healthy teenagers.

The worst parameters in the quality of life in teenagers 
with dental caries were discovered in the “Emotional well-
being” domain which correlates with the results presented by 
Foster Page LA et al. [23,24]. Foster-Page LA et al. showed that 
emotional and social characteristics of the quality of life 
(OHRQoL) are more important for teenagers than clinical 
ones, and thus are more susceptible to the influence of dental 
problems.

The analysis has revealed that immediately after the 
restorative dental treatment, the teenagers with carious 
lesions do not notice any positive changes in the quality of 
life. On the contrary, according to the data in the “oral 
symptoms” and “emotional well-being” domains, we noticed 
an insignificant worsening.

Such results may be connected with a feeling of discomfort 
just after the treatment of caries and its complications. Such 
discomfort may be attributed to such causes as infiltration/ 
conduction in the place where an anesthetic needle was 

inserted or irritation of the gingival papilla after the use of 
matrix systems in the treatment of dental caries on contact 
surfaces of the teeth. In addition, during long-term dental 
treatment, teenagers’ emotional condition often adversely 
affected.

Improvement of the quality of life in all the parameters 
was observed three months after treatment, with the most 
pronounced changes being in the “Emotional well-being” 
domain and the least pronounced changes being in the 
“Social well-being” domain.

The data of this study agree well with the results given by 
other investigators [25-27]. 

An investigation which studied changes in the quality of 
life after dental treatment involving the use of general 
anesthesia in children aged 6–14 was conducted in Australia 
by Yawary R, et al [28]. For the assessment of the quality of life, 
the authors used the CPQ and surveyed children on the basis 
of this questionnaire three times: 1) once before treatment, 2) 
again two weeks after treatment, and 3) finally three months 
after the treatment. All children had received treatment under 
general anesthesia. Improvement in the quality of life as a 
whole and per individual questionnaire domains (Oral 
symptoms, Functional limitations, Emotional and Social well-
being) was observed. There was an improvement in the 
questionnaire mean score by 65% two weeks later and by 
76.5% three months after treatment. 

In our study, the mean improvement was not as dramatic. 
This differing score reduction may be due to worse initial oral 
cavity parameters of children in R. Yawary’s investigation. The 
children’s dmf was equal to 8.2, whereas in our research, the 
dmf was only 5.56. The difference may also be connected with 
the psycho-emotional condition of the children who require 
general anesthesia for an adequate treatment, as well as the 
age deferential between the two studies. 

Researchers in various countries observe improvement in 
teenagers’ quality of life after treatment of dental caries and 
its complications [29-31].

In addition, belated treatment in younger children may 
give rise to more pronounced limitations in their quality of life 
[32,33].

The authors of this current study were the first in Russia to 
validate the CPQ for the evaluation of teenagers’ quality of life 
and to establish a correlation between caries with 
complications and its impact on teenagers’ quality of life. The 
data we discovered in our research determine that it is 
justifiable to use the validated CPQ when planning the volume 
and scope of dental treatment, as well as when assessing the 
efficacy of treatment for caries and its complications in 
teenagers.

Conclusions
1. There is no improvement in the parameters of teenagers’ 

quality of life immediately after treatment; on the contrary, 
there is a little worsening in such domains as “oral 
symptoms” and “emotional well-being”.
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2. Three months after dental treatment there was an improvement 
in the quality of life as a whole as well as per all the 
domains of the CPQ, namely, in oral symptoms, functional 
limitations, emotional well-being and social well-being.

3. The validated CPQ is recommended to be used as an 
objective criterion for the assessment of the efficacy of 
treatment of caries and its complications in teenagers. 
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