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Abstract

INTRODUCTION. Modern approaches to the prevention of dental diseases in children require the use of
objective methods for assessing oral hygiene, particularly in socially vulnerable groups.

AIM. The aim of this study was to evaluate the effectiveness of quantitative light-induced fluorescence (QLF)
technology in assessing oral hygiene status in children living in residential care institutions.

MATERIALS AND METHODS. The study included 207 students of boarding schools in the Yaroslavl and Mos-
cow regions and 197 children living in families (control group). The observation period lasted 24 months.
Examination was carried out before and after the implementation of a comprehensive preventive program,
which included instruction in proper oral hygiene techniques, motivational sessions, and supervision of in-
dividual oral care. The Qscan (QLF) system, the IGR-U oral hygiene index (modified Green-Vermillion index),
and clinical assessment of periodontal tissues (PMA index) were used.

RESULTS. A statistically significant reduction in the area and intensity of fluorescent dental plaque was ob-
served in children from residential care institutions after the program (p < 0.05), accompanied by improve-
ment in hygiene indicators. In the control group, positive changes were present but less pronounced.
CONCLUSIONS. QLF technology enabled early detection of hygiene deficiencies and provided more precise
monitoring of individual preventive measures compared with visual methods. The findings support the inclu-
sion of QLF in clinical monitoring protocols for oral health in children living in residential care institutions.
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Pe3iome

BBEOEHUME. CoBpeMeHHble noaxofbl K NpodunakTuke ctToMaTonormieckux 3abonesaHunin y aetei TpedyioT
NpUMeHeHnst 06bEKTUBHbBIX METOLO0B KOHTPOJIS TMIMEHMYECKOr0 COCTOSIHUS NMOMAOCTU PTa, 0COBEHHO B rpyn-
nax coumanbHOro pmcka.

LLEJIb PABOTbI. N3yveHune apPpekTUBHOCTU TEXHONOM MU KONTMYECTBEHHOW CBETOBOW loMUHecLeHunn (QLF)
NPV OLLEHKE YPOBHS MTMIr1EHbl MOSIOCTU pTa 'y AeTEN, NPOXMNBAIOLLNX B YYPEXOEHNAX MHTEPHATHOMO TMNa.
MATEPUAJIbI U METO/bI. B nccnepgoBaHue Bkto4eHbl 207 BOCNMTAHHMKOB LLKON-UHTEPHATOB ApocnaB-
ckoi n MockoBckoii obnacteit n 197 LKONbHUKOB, NPOXMBAIOLLNX B CEMbSIX (KOHTPOIbHas rpynna). MNepuog,
HabntoaeHus coctasun 24 mecsiua. OueHka NpoBoanaach A0 M MOCe KOMMIEKCHOW nporpamMmel npodu-
NakTUKK, BKIOYaBLIel 00y4yeHne HaBblkaM pauMOHanbHOW rMrMeHbl, MOTUBALMOHHbIE 3aHATUS U KOHTPOJb
MHOVBMAYANbHOIO yxoaa. Micnonb3oBanuck annapat Qscan (QLF), nngexkc UMP-Y u knnHnyeckas oueHka co-
CTOSIHMSA TKaHel napogoHTa (uHaekc PMA).

PE3YJIbTATbI. HabniogeHus npoaeMOHCTPMPOBanM A0CTOBEPHOE YMEHblUeHWe Miaouaan U UHTEHCUB-
HOCTU PNIOOPECLUNPYIOLLEro HaneTa y AeTen U3 MHTEPHAaTHbLIX Y4PeXAEeHM Nocfie BHeAPEHUS NPOrpaMmmbl
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(p < 0,05), 4TO CONPOBOXAANOCH YNYyUYLLEHNEM MMIMEHNYECKMX NOoKa3aTene. B KOHTponbHOWM rpynne nono-
XuTenbHas AnHamuka Oblna BelpaxeHa MeHee 3Ha4YUTENbHO.

BbIBOAbI. MpumeHeHne QLF no3Bonnno BbIIBASATbL PaHHWE HAPYLUEHUSI TMIMEHbl U OLEHMBATb Ka4yeCTBO
VHAMBMAYaNbHbIX NPOPUNAKTUYECKUX MEPONPUSATUIA 6oiee TOHHO, YeM BU3yasibHble MeToAbl. MonyyYeHHble
[aHHbIe NOATBEPXAAIOT Lesecoobpa3HoCcTb BkoyeHns QLF-TexHonorum B nporpamMmmy KJIMHUYECKOro Mo-
HUTOPMHra CTOMaTONOrMY4ECKOr0 340P0BbSA BOCMUTAHHUKOB MHTEPHATHbBIX YYPEXAEHNA.

Knwuessbie cnoBa: QLF-gmuarHocTtuka, rurmeHa nonocTu pra, 4ETU-CUPOTLI, NpodunakTnka kapneca, Qscan,
MHTEepHaTHbIE yupexaeHus, niaekc NIMP-Y, netckas ctomaTonorus

UHdopmauumna o ctaTbe: nocTynuna — 24.11.2025; ncnpaenera — 13.01.2026; npuHarta — 25.01.2026
KoH$AuKT nHtepecos: ABTOpbI COOOLLAIOT 06 OTCYTCTBUMN KOHPNNKTA UHTEPECOB.
BnaropgapHocTu: duHaHCUMPOBaHUE U NHAMBMOYaNbHbIE 6GN1arofapHOCTY ANs AEKNapUPOBaHUS OTCYTCTBYIOT.

Ana umtupoBanua: Orno6nuH A.A., Hukonbsckasa U.A., KongpateHko W.4. MNpumeHeHne TexHonorum QLF
B OLLEHKE FTMIMEeHNYECKOoro ctatyca geTei, NpoXnBaoLLMX B y4PEXAEHNAX MHTEPHATHOrO Tuna. SHA040HTUS
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INTRODUCTION

The preservation of children’s oral health remains a
critical objective of both clinical and social dentistry, as
the prevalence of dental caries and inflammatory peri-
odontal diseases in the pediatric population continues
to be high [1-3]. Particular attention is directed toward
children living in residential care institutions, where life-
style characteristics, limited opportunities for individual
supervision, and insufficient motivation for oral hygiene
contribute to an increased risk of developing dental pa-
thology [4-6].

Traditional methods for assessing oral hygiene sta-
tus, primarily based on clinical indices, are widely used
in practice and have demonstrated their effectiveness.
However, their diagnostic value may be reduced due to
subjectivity in interpretation and dependence on the
clinician’s experience, which becomes especially sig-
nificant during long-term monitoring of large organized
groups [7; 8]. In recent years, objective digital tech-
nologies have gained increasing importance, enabling
improved diagnostic accuracy and standardization of
follow-up assessments [9; 10].

One such method is Quantitative Light-Induced
Fluorescence (QLF), which is based on the detection
of changes in the optical properties of dental hard
tissues and bacterial biofilm. This technology allows
the identification of early signs of demineralization,
quantification of plaque area and density, and moni-
toring of preventive interventions over time [11; 12].
An additional advantage lies in its visual nature, which
facilitates the development of children’s conscious
attitude toward oral hygiene — an important consid-
eration when working with socially vulnerable popula-
tions [13; 14].

The QLF technique is grounded in the ability of den-
tal hard tissues to emit a fluorescent signal when ex-
posed to light of a specific wavelength. When the tooth
surface is illuminated with blue light (approximately 405
nm), sound enamel exhibits a uniform greenish-yellow
fluorescence, whereas demineralized areas demon-
strate reduced fluorescence intensity due to mineral
loss [15; 16].

Dental plaque and biofilm containing endogenous
porphyrins emit a characteristic reddish-orange fluo-
rescence, allowing both visual and quantitative differen-

tiation between plaque-accumulated areas and healthy
tooth surfaces [5]. This optical contrast enables early
detection of enamel changes and objective evaluation
of oral hygiene quality.

Modern QLF systems, including the Qscan device,
are equipped with software that automatically calcu-
lates the area and intensity of fluorescence and gener-
ates digital reports for longitudinal monitoring. Owing
to its high sensitivity, non-invasive nature, and docu-
mentation capabilities, the method has become widely
adopted in preventive and pediatric dentistry [9; 10; 17].

Another important advantage of QLF is its demon-
strative character: visualization of plaque accumulation
and demineralization areas enhances children’s motiva-
tion to maintain proper oral hygiene, which is particular-
ly relevant in residential care settings where individual
supervision is limited [2; 18].

Despite the proven clinical utility of QLF, relatively
few studies have investigated its application for sys-
tematic oral hygiene monitoring among children living
in residential institutions [3; 19]. This underscores the
need to further explore the role of QLF technology in
evaluating the outcomes of comprehensive preventive
programs aimed at improving the oral health status of
children residing in institutional care settings.

AIM

Aim of the study - to determine the diagnostic value
and practical effectiveness of Quantitative Light-In-
duced Fluorescence (QLF) technology in assessing the
oral hygiene status of children living in residential care
institutions during the implementation of a comprehen-
sive preventive dental program.

OBJECTIVES OF THE STUDY

1. To conduct a comparative assessment of the
baseline oral hygiene status in children residing in resi-
dential care institutions and their peers raised in family
environments.

2. To evaluate changes in oral hygiene status among
children in residential institutions during the implemen-
tation of a comprehensive preventive program.

3. To analyze the potential of QLF technology in de-
tecting early signs of impaired oral hygiene and initial
alterations in dental hard tissues.
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4. To compare QLF diagnostic findings with tradi-
tional clinical indicators of oral hygiene status (OHI-S,
PMA index).

5. To assess the role of QLF as a motivational tool
for improving children’s adherence to individual oral hy-
giene practices.

6. To determine the practical significance of QLF
technology for monitoring the effectiveness of preven-
tive interventions in residential child care institutions.

MATERIALS AND METHODS

The clinical component of the study was conducted
between 2022 and 2024 at the Department of Thera-
peutic Dentistry, Institute of Dentistry, Pirogov Rus-
sian National Research Medical University, as well as
during outreach preventive examinations in residential
child care institutions of the Yaroslavl Region (Pereslavl-
Zalessky, Solba settlement) and the Moscow Region
(Dmitrov). A total of 404 children aged 6-12 years par-
ticipated in the study.

Participants were divided into two main groups. The
observation group consisted of children residing in so-
cial care institutions: the shelter at the Nikolo-Solbinsky
Convent (n = 73), the Pereslavl-Zalessky Sanatorium
Children’s Home (n = 69), and the Dmitrov Residential
Care Institution for Children with Physical Disabilities
(n=65). The control group included 197 schoolchildren
from School No. 1206 (Moscow).

Children in both groups were further stratified into two
age subgroups in accordance with World Health Organi-
zation recommendations: Subgroup A - children aged
6-9 years; Subgroup B - children aged 10-12 years.
Group allocation was performed using random sampling
among children who met the inclusion criteria.

Follow-up dental examinations were performed at
baseline and during the implementation of the preven-
tive program at 6, 12, and 24 months. Participation of
children from residential institutions was based on offi-
cial authorization from institutional administrations and
voluntary assent of the child. In the family-based con-
trol group, written informed consent was obtained from
parents or legal guardians.

Inclusion criteria:

—age 6-12 years;

— mixed or permanent dentition (fully primary denti-
tion was excluded);

— consent of the child and legal representatives/in-
stitutional administration.

Exclusion criteria:

— refusal of participation by the child or legal guar-
dians;

— age below 6 or above 12 years;

— acute diseases or exacerbation of chronic condi-
tions.

During the observation period, children in residential
institutions participated in a comprehensive preventive
program that included:

—theoretical instruction on individual oral hygiene
practices;

— practical training in toothbrushing techniques with
supervised performance;

dHdodoHmus
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— regular motivational sessions;

— monitoring of the use of personal oral hygiene
products (toothbrush, toothpaste, and additional aids).

Children living in family settings did not receive ad-
ditional preventive interventions beyond routine school-
based dental examinations.

Oral hygiene status was assessed using Quantita-
tive Light-Induced Fluorescence (QLF) with the Qscan
device. Examinations were performed under standar-
dized clinical conditions in accordance with the manu-
facturer’s recommendations. The area and intensity of
plaque fluorescence were analyzed on the vestibular
surfaces of the maxillary anterior teeth and premolars.

The following clinical indices were used for com-
parative assessment:

- the Simplified Oral Hygiene Index (OHI-S; Green-
Vermillion modification);

—the PMA index for evaluation of periodontal tissue
status.

Each examination required no more than 15 minutes.
All data were recorded using a unified protocol, and
photographic materials were archived. Statistical analy-
sis was performed using standard methods of variation
statistics. Differences were considered statistically sig-
nificant at p < 0.05.

RESULTS

During the 24-month follow-up period, data were ob-
tained reflecting changes in oral hygiene status among
children living in residential care institutions and those
residing in family settings.

At baseline, children from residential institutions de-
monstrated significantly higher values of the Simplified
Oral Hygiene Index (OHI-S), averaging 2.06+0.22, com-
pared with 1.22+0.09 in the control group of schoolchil-
dren. The PMA index also indicated more pronounced
inflammatory changes of the marginal periodontium in
institutionalized children (31.4+2.0%) versus 12.5+1.2%
in the control group (p < 0.05).

Assessment of oral hygiene using the OHI-S at base-
line revealed that children from two residential institu-
tions (the shelter at the Nikolo-Solbinsky Convent and
the Pereslavl-Zalessky Sanatorium Children’s Home)
had a mean OHI-S score of 1.81+0.12, corresponding
to a fair level of oral hygiene. In contrast, children from
the Dmitrov Residential Care Institution demonstrated
significantly higher values (2.55+0.27), indicating poor
oral hygiene at the start of the study.

After 24 months, marked positive dynamics were
observed in the first two institutions within the obser-
vation group: the OHI-S decreased to 0.75+0.10, cor-
responding to a good level of hygiene. In the Dmitrov
institution, the OHI-S decreased to 1.77+0.09; although
this reflected improvement, the hygiene level remained
unsatisfactory.

Analysis of periodontal tissue status using the PMA
index demonstrated a high prevalence of gingival in-
flammation among children deprived of parental care.
At baseline, the mean PMA value was 31.4%+2.0%,
decreasing to 19.7+5.2% after 24 months, indicat-
ing a substantial reduction in inflammatory signs and
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improvement in oral hygiene skills among institutiona-
lized children.

In the control group, positive dynamics were also
observed, though less pronounced. In Subgroup A,
the OHI-S decreased from 1.31+0.52 to 1.25%0.19,
and the PMA index decreased from 11.31+0.28% to
9.92+0.78%. In Subgroup B, the OHI-S decreased from
1.12+£0.32 to 1.07£0.02, while the PMA index decreased
from 13.65%+0.02% to 12.28 +0.66% (Tables 1, 2).

QLF visualization (Qscan device) initially revealed
pronounced fluorescent zones in the cervical regions of
anterior teeth in 100% of children from residential institu-
tions, confirming a low level of oral hygiene and the pre-
sence of early enamel demineralization areas (Fig. 1).
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After 24 months, fluorescence intensity in the same
regions was substantially reduced, visually confir-
ming a decrease in bacterial plaque accumulation and
enamel stabilization. However, abundant soft dental
plague was still detected in 22% of institutionalized
children (Fig. 2).

The longitudinal observation demonstrated that the
application of QLF technology allows not only objective
monitoring of changes in oral hygiene status but also
effective use of visualization for educational purposes.
Children who participated in motivational sessions in-
volving demonstration of their individual QLF images
showed greater engagement and adherence to oral hy-
giene practices.

Table 1. Simplified oral hygiene index (OHI-S) values of the study participants
Ta6nuuya 1. NokasaTtenu nHaekca rurveHsl MP-Y yyacTHUKOB nccnenoBaHus

Institution Subgroup Baseline 6 months 12 months 24 months
A 1.72+0.90 0.83%0.10 0.56+0.02 0.52+0.12
Shelter at the Nikolo-Solbinsky Convent
B 1.70+0.10 0.74+0.12 0.48+0.02 0.39+0.14
Pereslavl-Zalessky Sanatorium Children’s Home, A 1.98+0.09 1.38+0.14 1.12+0.09 1.14+0.03
Yaroslavl Region B 1.84+0.14 0.94+0.03 0.92+0.08 | 0.94%0.03
Dmitrov Residential Care Institution for Children A 2.17+0.02 2.12+0.15 1.85+0.90 1.67+0.03
with Physical Disabilities, Moscow Region B 293+0.02 2 57+0.15 2.33+0.09 1.87+0.15
A 1.31+£0.52 1.29+0.52 1.23+0.31 1.25+0.19
School No. 1206, Moscow
B 1.12+0.32 1.14+0.62 0.94+0.57 1.07+0.02
Table 2. Assessment of periodontal tissue status (PMA index) in study participants
Tabnuua 2. OueHka cocTosHUS TKaHel napoaoHTa (PMA) y4aCcTHUKOB UccieqoBaHns
Institution Subgroup Baseline 6 months 12 months 24 months
A 28.10+0.36 16.92+0.72 13.28+0.78 11.52+0.03
Shelter at the Nikolo-Solbinsky Convent
B 24.70+£0.92 11.49+0.63 7.08+0.94 6.81£0.51
Pereslavl-Zalessky Sanatorium Children’s Home, A 31.56+0.67 19.14£0.74 17.7+0.29 16.13+0.11
Yaroslavl Region B 28.90+0.19 | 17.61+0.66 | 13.94+0.61 | 12.64%0.38
Dmitrov Residential Care Institution for Children with A 38.20+0.47 33.8+0.28 34.10+£0.19 34.8+0.35
Physical Disabilities, Moscow Region B 36.92+£0.82 | 35.08:£0.71 | 35.16+0.45 | 36.42+0.38
A 11.31+£0.28 10.61+0.08 10.08+0.03 9.92+0.78
School No. 1206, Moscow
B 13.65+0.02 12.28+0.94 11.61+£0.67 12.28+0.66

Fig. 1. Identification of dental plaque at baseline using the Qscan device

Puc. 1. WpeHTudukauns SY6HOI'O HaneTa B Ha4daJie nccnengoBaHnsa npm noMoLuLmM annaparta Qscan
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Fig. 2. Identification of dental plaque after 24 months of follow-up using the Qscan deviceto
Puc. 2. geHTudunkaumnsa 3ybHOro Haneta cnycrts 24 mecsiua nccnegosaHus npn nomowm annapara Qscan

The obtained results are consistent with both inter-
national and domestic studies confirming the high sen-
sitivity of the QLF method in monitoring the condition
of dental hard tissues and the quality of oral hygiene.
Unlike subjective indices, QLF technology enables de-
tection of minimal changes in biofilm structure, which
supports its integration into preventive programs in or-
ganized child populations.

DISCUSSION

The comprehensive study conducted among
children residing in residential care institutions and
schoolchildren living in family settings demonstrated
statistically significant differences in baseline dental
status between the groups. Institutionalized children
exhibited higher values of the Simplified Oral Hygiene
Index (OHI-S) and the PMA index, as well as a greater
area of fluorescent plaque according to QLF assess-
ment, reflecting insufficient individual oral hygiene and
more pronounced inflammatory changes in periodon-
tal tissues.

Implementation of a comprehensive preventive pro-
gram, including oral hygiene education, regular motiva-
tional supervision, and monitoring using QLF techno-
logy, resulted in a significant improvement in the oral
hygiene status of children from residential institutions.
After 24 months of follow-up, a statistically significant
reduction in OHI-S and PMA values was recorded
(p < 0.05), along with a 78% decrease in plaque fluores-
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