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Abstract: Background: Dental caries remains one of the most prevalent oral health issues among children and adults. 
This study investigates the efficacy of “Kara-Shoro” mineral water as a natural source of fluoride for caries prevention in 
children aged 7-15. The mineral water used in the study contains 7.83 mg/L of fluoride, along with high concentrations of 
bicarbonates (1,680 mg/L) and chlorides (4,541 mg/L), classifying it as a bicarbonate-chloride type mineral water.  

Methods: The research was conducted over three years in two villages of the Kyrgyz Republic and included educational, 
therapeutic, and preventive phases. In the test group, a regimen of regular “Kara-Shoro" mineral water use was 
implemented, both for topical application (oral rinsing) and systemic consumption. The control group followed standard 
caries-prevention methods, including toothbrushing without using this mineral water.  

Findings: Children consuming “Kara-Shoro” mineral water exhibited a significant reduction in caries intensity, as 
measured by the DMFT+dmft index (number of decayed, missing, and filled permanent and deciduous teeth) and the 
DMFT index (same metric, limited to permanent teeth), compared to the control group. By the end of the study, three 
years after the initiation of preventive measures, the DMFT index was 0.52±0.18 in the test group and 3.44±0.68 in the 
control group. The mean caries increment in the test group was 0.46 cavities, representing 16.91% of the increment 
observed in the control group, which reached 2.72 (p<0.001). The final reduction in caries prevalence in the test group 
compared to the control was 83.09%. No signs of fluorosis were observed in either group.  

Conclusion: As a result, the use of “Kara-Shoro" mineral water may be a promising approach to caries prevention in 
children, particularly in regions with low fluoride levels in drinking water. Further research is required to determine the 
optimal application regimen and assess long-term effects.  
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INTRODUCTION 

Dental caries is one of the most common oral 
diseases in both adults and children. It is a pathological 
process characterised by the destruction of tooth 
enamel due to organic acids produced by bacteria 
during carbohydrate metabolism [1]. Initially, caries 
manifests as enamel demineralisation, followed by the 
formation of a carious lesion that may deepen and 
reach the pulp, causing inflammation and severe pain. 
If left untreated, caries can lead to complications such 
as pulpitis, periodontitis, and even tooth loss [2-4].  

According to the World Health Organization 
(WHO)[5], 2 billion adults have caries in permanent 
teeth, and 514 million children have caries in primary 
teeth. The prevalence of caries depends on multiple 
factors, including oral hygiene standards, access to 
dental care, dietary habits, climatic conditions, and 
socioeconomic status [6]. In developed countries, 
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individuals visit dentists more frequently, benefiting 
from advanced technologiesand materials. Additionally, 
the routine use of fluoride-containing toothpaste 
contributes to lower caries rates compared to 
developing countries, where preventive dental care 
may be inadequate. Furthermore, regions with soft 
water, deficient in fluoride, exhibit higher caries 
prevalence than areas with naturally fluoridated water 
[7]. 

The primary cause of caries is the destruction of 
enamel by acids produced by bacteria during the 
metabolism of sugars [8]. However, other risk factors 
contribute to disease progression. These include 
genetic predisposition, congenital and acquired enamel 
defects, insufficient mineralisation of dental hard 
tissues, impaired salivary secretion (reducing oral 
protective functions), and gastrointestinal disorders 
affecting calcium and phosphorus absorption - 
essential for dental health [9-13]. Lifestyle factors also 
play a significant role: poor diet (excessive 
carbohydrates and mineral deficiencies), frequent 
consumption of acidic and sugary beverages, and 
inadequate oral hygiene [14-16]. 
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It should be noted that disturbances in the 
composition and quantity of saliva, alongside the 
influence of cariogenic bacteria, play a particularly 
significant role, as saliva, having an alkaline pH, fulfils 
a natural protective function. It not only contributes to 
acid neutralisation but also participates in enamel 
remineralisation [17]. Furthermore, studies indicate that 
certain systemic conditions, such as diabetes mellitus, 
may alter salivary composition and promote caries 
development [18-20]. 

At the same time, dental caries itself affects an 
individual's overall health. Chronic oral infectious foci 
can lead to various systemic diseases, compromising 
the entire organism [21]. This contributes to 
inflammatory disorders such as sinusitis, otitis media, 
and tonsillitis, as well as rheumatoid diseases. During 
pregnancy, oral infections may adversely affect foetal 
health [22]. Additionally, scientific evidence suggests a 
potential association between chronic oral inflammation 
and neurodegenerative disorders, including 
Alzheimer’s disease [23,24]. 

Beyond medical implications, caries also impacts 
psychological well-being[25, 26]. Pain and discomfort 
during mastication may reduce quality of life, leading to 
sleep disturbances and impaired concentration. Dental 
defects can cause aesthetic concerns, which in turn 
affect mental health and self-esteem, ultimately 
diminishing overall qualityof life [27]. Thus, caries is not 
merely a dental issue but a serious interdisciplinary 
problem requiring a comprehensive approach to 
prevention and treatment. 

Despite advances in preventive measures, its 
prevalence - particularly among children - remains 
high. This is attributed to multiple factors, including 
individual hygiene practices, dietary habits, and access 
to dental care. Social determinants also play a crucial 
role: parental education levels, awareness of caries 
prevention methods, and general attitudes toward oral 
hygiene. Research demonstrates that in families where 
parents prioritise preventive dental care and instil 
proper oral hygiene habits in children, the risk of caries 
is significantly lower.  

Modern caries prevention strategies primarily rely 
on fluoride application, which strengthens enamel and 
reduces the risk of tooth decay. One natural source of 
fluoride is the mineral water Kara-Shoro, which 
contains this element at optimal concentrations. 
Rational use of this water could serve as an effective 
adjunct to primary prevention measures, particularly in 

regions with insufficient fluoride levels in drinking water. 
This study aimed to experimentally evaluate the 
efficacy of low-dose Kara-Shoro mineral water in caries 
prevention among children aged 7-10 years. The 
investigation considered the water’s mineral 
composition, natural origin, ecological purity, and 
potential impact on children’s general health, thereby 
providing a more precise assessment of its therapeutic 
and prophylactic properties. 

MATERIALS AND METHODS 

A total of 60 schoolchildren aged 7-15 years 
attending Secondary School No. 62 in the village of Ak-
Terek and Secondary School No. 32 in the town of 
Salamalik participated in the study. The participants 
were divided into two groups - an experimental group 
and a control group - each comprising 30 individuals. 
The gender distribution was balanced across both 
groups: 15 males and 15 females in the experimental 
group, and 16 males and 14 females in the control 
group. Selection criteria were limited to participants' 
age, their parents' voluntary informed consent to 
participate in the study, and the absence of plans to 
relocate within the next 3 years. Factors such as 
socioeconomic status and baseline dental health 
condition were not taken into consideration during the 
selection process. 

The tested preventive methodology comprised three 
stages: 

1. Educational stage: oral health sessions were 
conducted for both children and their parents. 

2. Therapeutic stage: oral cavity sanitation, 
including dental restoration using contemporary 
materials and tooth extraction when necessary. 
Baseline oral hygiene indices were determined 
for both groups. This established a common 
starting point for the study, enabling an objective 
comparison of the outcomes of the preventive 
measures throughout the study period. 

3. Preventive stage: Use of “Kara-Shoro” mineral 
water in two forms: 

• topical application: Toothbrushing under parental 
supervision in the morning hours, with rinsing of 
the oral cavity using “Kara-Shoro” mineral water; 

• endogenous application: Daily intake of 130 ml 
of mineral water at 17:00 under parental 
supervision. 
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For the control group, parents were instructed to 
supervise the children to prevent any consumption of 
the water. The water was supplied exclusively by the 
study's authors to maintain control over its use. 

The Kara-Shoro mineral water used in the study is 
commercially available and was obtained from a source 
produced at the Ulak-Chapchu site within the Kara-
Shoro Nature Park. The water underwent a thorough 
physicochemical examination to determine its mineral 
profile and ensure its safety for regulated human use. It 
was classified as a bicarbonate-chloride type mineral 
water after examination revealed high levels of fluoride 
(7.83 mg/L), bicarbonate (1,680 mg/L), and chloride 
(4,541 mg/L). This evaluation was necessary to confirm 
the water's ecological cleanliness and to demonstrate 
its suitability for restricted topical and systemic use in 
preventive dentistry procedures. Although it required 
careful dosage monitoring to prevent fluorosis, the 
elevated fluoride level suggested possible usefulness 
for preventing dental cavities. Regarding the water's 
taste, children in the experimental group willingly 
consumed Kara-Shoro water, although individual 
preferences varied. 

The control group underwent only standard routine 
dental sanitation, which included general preventive 
measures such as regular toothbrushing without the 
use of mineral water. Follow-up examinations were 
conducted at intervals of 1, 1.5, 2, and 3 years. At 
these stages, assessments were conducted of changes 
in oral hygiene indices, caries intensity, and dental 
fluorosis. The same dentists supervised and monitored 
the children from both groups at all time points 
throughout the study period. 

To objectively assess the effectiveness of caries 
prevention, two indices were used: 

• dmft+DMFT index (decayed, missing, and filled 
teeth for both primary and permanent dentitions): 
This cumulative index reflects the total number of 
decayed, filled, and extracted primary and 
permanent teeth in a child or adolescent. It 
enables evaluation of both the current dental 
health status and the dynamic changes over 
time. 

• DMFT index (decayed, missing, and filled 
permanent teeth): This index considers only 
permanent teeth and counts decayed, filled, and 
extracted units. It provides a more precise 
assessment of the dynamics in the health status 
of permanent dentition in children and 
adolescents, as the influence of naturally 
exfoliating primary teeth is excluded. 

This study aligned with the ethical principles of 
research, including anonymity, confidentiality, and 
beneficence. Ethical approval of the study was 
obtained from the Research Ethics Commission of the 
Osh State University with No. FC-546. 

RESULTS 

The mineral composition of the water used in the 
study is presented in Table 1. 

The data in Table 1 indicate that the mineral water 
contains a relatively high, though not predominant, 
concentration of bicarbonates (1,680 mg/L), while 
chloride is the clearly dominant component (4,541 
mg/L). Thus, it belongs to the bicarbonate-chloride 
group of mineral waters. 

The presence of fluoride, a specific element, in 
“Kara-Shoro" mineral water may justify its potential use 
in dentistry. However, the fluoride concentration (7.83 
mg/L) significantly exceeds the recommended safe 

Table 1: Mineral Composition of “Kara-Shoro” Mineral Water from the Ulak-Chapchu Site 

No. Parameter Concentration (mg/L) 

1 HCO3
- 1,680 

2 CO3
2- <1 

3 SO4
2- 12 

4 Cl- 4,541 

5 F- 7.83 

6 Total hardness (as CaCO₃) 986 

7 Total alkalinity (mg CaCO₃/L) 1,378 

Source: compiled by the authors. 
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levels for drinking water, which typically range from 0.5 
to 1.5 mg/L (depending on the climatic zone), and the 
risk threshold for fluorosis is set above 1.5 mg/L (with 
prolonged consumption). Consequently, this water is 
unsuitable for daily drinking but may be utilised for 
caries prevention under controlled and limited 
application. 

Educational Phase 

The necessity of this research phase stems from 
the importance of establishing fundamental knowledge 
of dental health among children and their parents, 
motivating adherence to hygiene practices, and 
developing skills for the regular use of mineral water. 
This phase lays the foundation for the successful 
implementation of a three-year research plan testing 
the preventive methodology. 

During the initial stage, a series of educational 
interventions were conducted to raise awareness 
among both children and parents regarding the 
importance of maintaining hygiene standards for dental 
health. The sessions included theoretical components 
(lectures, presentations, distribution of informational 
materials) as well as practical advice focused on the 
daily application of recommendations. Particular 
emphasis was placed on proper toothbrushing 
techniques, the selection of toothpaste and 
toothbrushes, the use of dental floss, and the 
importance of regular dental check-ups. Parents 
received guidance on caries prevention in young 
children and adolescents, including dietary control and 
monitoring sugar intake (sweets, carbohydrates). 

The study authors conducted periodic monitoring of 
students' adherence to preventive measures through 
quarterly phone calls to parents and biannual 

discussions between teachers and the participating 
children. 

Treatment Phase 

Follow-up examinations in the groups to assess 
hygiene indices were conducted at 1, 1.5, 2, and 3 
years after the study initiation. In all cases, no signs of 
fluorosis were observed in either group. At baseline, all 
children in the study sample exhibited unsatisfactory 
oral hygiene. Dental caries of varying severity was 
detected in 77.9% of participants in both the study and 
control groups, with an overall hygiene index exceeding 
2.7. The mean hygiene index in the study group was 
2.83±0.05, compared to 2.77±0.3 in the control group 
(p>0.05). The proportion of children with cariogenic 
dental plaque was 27.7±8.4% in the study group and 
26.3±8.8% in the control group. The DMFT+dmft index 
before preventive measures was 3.00±0.27 in the study 
group and 3.32±0.44 in the control group. 

A slight increase in the index was observed in both 
groups over the following year: in the study group, from 
3.00±0.27 to 3.14±0.34, and in the control group, from 
3.32±0.44 to 3.46±0.69 (Figure 1). Thus, no significant 
differences were observed within the first year, and the 
variation in values was not statistically significant 
(р>0.05). 

After 1.5 years, a minor trend emerged: in the study 
group, values decreased to 2.86±0.21, whereas in the 
control group, they increased to 3.81±0.23. Notably, 
the study group demonstrated significant improvement 
compared with baseline and the previous period. In 
contrast, the control group showed an increase in 
dental hard-tissue caries, resulting in a statistically 
significant difference (р<0.05). 

 
Figure 1: Changes in the mixed dentition index (DMFT+dmft) in the study and control groups over the three-year observation 
period. 
Source: compiled by the authors. 
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Two years after the study initiation, the study group 
continued to show a decline in caries intensity (from 
2.86±0.21 to 2.18±0.43), whereas the control group 
exhibited further progression (from 3.81±0.23 to 
4.01±0.34). However, the differences remained 
statistically insignificant (p>0.05). By the end of the 
study (3 years), the indices in the study group were 
1.62±0.19, compared to 4.53±0.38 in the control group, 
confirming a statistically significant difference (р<0.01). 

During the mixed dentition phase in children and 
adolescents, the reduction in the mixed dentition index 
in the study group indicates improved oral hygiene. The 
eruption of permanent teeth was accompanied by a 
decrease in caries intensity in the study group, 
suggesting a reduction in caries prevalence due to 
preventive measures using “Kara-Shoro” mineral water. 
Conversely, in the control group, the emergence of 
permanent teeth was associated with an increase in 
overall caries intensity, indicating insufficient efficacy of 
standard preventive measures in maintaining the health 
of newly formed permanent teeth. 

To eliminate the influence of permanent tooth 
eruption on the assessment of preventive measures in 
both groups, we also monitored changes in the DMFT 
index, which accounts exclusively for permanent teeth 
(decayed, missing, and filled teeth) and is thus 
independent of primary dentition status. 

As shown in Figure 2, the initial caries intensity in 
permanent teeth was 0.08±0.16 in the study group, 
compared to 0.86±0.15 in the control group. Six 
months after preventive interventions, the DMFT index 

in the study group was 0.13±0.13, versus 0.97±0.19 in 
the control group. The mean increase in carious lesions 
during this period was 0.05 in the study group and 0.11 
in the control group. However, the observed difference 
was statistically insignificant (p>0.05). 

One year after the implementation of preventive 
measures, the DMFT index in the leading group 
increased to 0.22±0.13. Compared to the previous 
examination, the increment was 0.02 (p>0.05), and 
relative to the baseline value, it was 0.03 (p>0.05). In 
the control group, the index increased by 0.16 (p>0.05) 
compared with the previous examination and by 0.20 
(p>0.05) relative to baseline. 

After 1.5 years of preventive intervention, the DMFT 
index in the leading group reached 0.33±0.15, which 
was 0.20 higher than the initial level. In the control 
group, the increase in carious lesions during this period 
was 0.92, demonstrating a statistically significant 
difference (p<0.01) compared to the leading group. At 
this stage, the caries reduction rate in the leading 
group was 71.61%. 

Two years after the study began, a sustained trend 
was observed: in the control group, the increase in 
carious lesions was 2.12 (p<0.001), while in the leading 
group, only a minor but statistically significant 
increment of 0.39 from baseline was recorded 
(p<0.01). The final DMFT values were 0.45±0.17 in the 
leading group and 2.84±0.71 in the control group 
(p<0.001). By this stage, the caries reduction rate had 
reached 80.68%. 

 
Figure 2: Changes in the caries intensity index (DMFT) of permanent teeth in the primary and control groups over a three-year 
observation period. 
Source: compiled by the authors. 
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By the end of the preventive programme, the DMFT 
index was 0.52±0.18 in the leading group and 
3.44±0.68 in the control group. The total caries 
increment over the entire study period in the leading 
group averaged 0.46 cavities, representing only 
16.91% of the increment observed in the control group, 
which reached 2.72 cavities (p<0.001). The final caries 
reduction rate at the conclusion of the study was 
83.09%. 

Prospects for the Application of the Findings 

The obtained results demonstrate the high potential 
of using “Kara-Shoro" mineral water for caries 
prevention and strengthening dental hard tissues in 
children. This method could be integrated into 
preventive programmes for children and adolescents, 
particularly in high-caries-risk regions. Implementing 
this approach in healthcare systems, especially in 
areas with limited access to dental services, could 
significantly reduce overall caries prevalence. 

It is also essential to consider the application of this 
method in sanatorium-resort facilities, where 
comprehensive oral disease prevention could be 
conducted using natural mineral waters. The "Kara-
Shoro” nature reserve, with its unique hydrological 
resources, presents an ideal setting for such 
interventions. 

Furthermore, the study findings could serve as a 
basis for developing new guidelines on the use of 
mineral waters in therapeutic and preventive 
programmes for children, including their application in 
schools and healthcare institutions. These guidelines 
could eventually encompass not only caries prevention 
but also general health enhancement, immune system 
support, and maintenance of dental and bone health. 

Further research could refine dosage and 
administration protocols and explore the effects of 
mineral water on adult populations. This would open 
new avenues for the use of natural mineral waters in 
comprehensive dental practice and the prevention of 
other diseases. 

Thus, implementing the "Kara-Shoro” mineral water 
method could represent a significant advancement in 
caries prevention and dental health improvement in 
children, with potential long-term benefits for broader 
age groups. This approach could form the foundation 
for an effective national and public health programme 
aimed at improving population-wide oral health. 

DISCUSSION 

Analysis of scientific publications has shown that, at 
the international level, research on caries prevention 
using natural mineral water with a known fluoride 
content is rare or absent. The primary focus remains on 
artificial water fluoridation and the use of fluoride-
containing products. However, as noted earlier, natural 
mineral waters containing fluoride are regulated in 
Europe: those at concentrations exceeding 1 mg/L are 
labelled "fluoridated". In comparison, levels above 1.5 
mg/L require a warning against use by children under 7 
years of age. Thus, due to their stable fluoride content, 
such waters can be utilised by dental practitioners for 
discretionary prescriptions. 

The health of primary teeth directly influences that 
of permanent teeth, and neglecting issues may lead to 
serious complications later. Childhood caries is not 
merely a localised dental problem but a factor that can 
affect a child's overall development. It can negatively 
impact speech formation, food mastication efficiency, 
and, consequently, nutrient absorption. Deficiencies in 
vitamins and minerals resulting from poor chewing may 
impair a child's growth and development. Furthermore, 
the presence of decayed teeth can cause psychological 
discomfort, reducing self-confidence and diminishing 
quality of life [28]. 

One of the significant factors contributing to 
childhood caries is harmful dietary habits, often 
fostered by well-meaning adults. Excessive sugar 
consumption is not the sole cause of the problem [29-
31]. Particular attention should be paid to so-called 
“bottle” (circular) caries, which develops in children 
under 4 years of age, especially with prolonged night-
time feeding on milk or sweetened formulas. It primarily 
affects the cervical regions of the upper incisors, 
canines, and, less frequently, molars. The disease 
progresses rapidly: from the first signs to complete 
tooth destruction, only a few months may elapse. 
Treatment of bottle caries is essential and must be 
conducted under the supervision of a paediatric dentist, 
as premature loss of incisors and molars may disrupt 
proper occlusion and speech development [32, 33]. 

Caries in children progresses faster than in adults, 
potentially leading to premature loss of primary teeth, 
which can impact maxillofacial development, proper 
occlusal alignment, and speech [28]. Beyond 
physiological consequences, dental issues in childhood 
may instill a fear of dental treatment, influencing the 
child's attitude towards oral care in adulthood. This 
underscores the critical role of prevention: timely dental 
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examinations, education on proper oral hygiene, and a 
balanced diet can help prevent severe complications 
and maintain long-term dental health [34]. In 2014, a 
national programme to prevent dental diseases in 
children and school students was proposed in the 
Kyrgyz Republic [35]. 

The first studies establishing a link between fluoride 
levels in drinking water and reduced caries prevalence 
were conducted in the 1930s [36]. To date, fluoride use 
remains the most effective method of caries prevention 
[37]. This trace element strengthens tooth enamel, 
enhancing its resistance to acids produced by bacteria. 
Fluorides can be administered both systemically and 
topically - via drinking water, toothpaste, and 
specialised preparations. Currently, an estimated 380 
million people regularly consume artificially fluoridated 
water, and an additional 50 million consume drinking 
water with naturally optimal fluoride concentrations 
[38]. 

Fluoride is effective in caries prevention due to its 
multifaceted action on tooth enamel and cariogenic 
microorganisms. Its protective mechanism is based on 
several key processes. Present in saliva and dental 
plaque, fluoride inhibits enamel demineralisation, 
reinforcing its structure, while also promoting the 
remineralisation of early lesions. This means the 
enamel repair process outweighs destructive 
processes, reducing caries risk. Remineralisation is 
regarded as one of the most critical factors in 
combating this disease. Moreover, fluoride suppresses 
glycolysis - the process by which cariogenic bacteria 
metabolise sugars to produce enamel-eroding acids. At 
high concentrations, it exhibits bactericidal effects, 
inhibiting the growth of cariogenic bacteria and other 
microorganisms contributing to oral diseases. Studies 
demonstrate that fluoride intake during tooth formation 
enhances their resistance to caries later in life [39]. 

According to the standards established by the US 
Department of Health and Human Services Federal 
Panel on Community Water Fluoridation [39], drinking 
water is considered safe when fluoride concentrations 
range from 0.7 to 1.2 mg/L, whether naturally occurring 
or artificially added. This level of fluoride contributes to 
a significant reduction in dental caries prevalence. 
However, maintaining a proper balance is essential, as 
excessive fluoride intake can lead to adverse effects, 
including dental fluorosis and skeletal fluoride 
accumulation. In regions where the natural fluoride 
concentration exceeds 2 mg/L, children under 8 years 
old are at increased risk of developing fluorosis - a 
condition characterised by discolouration and reduced 

mineralisation of tooth enamel. Excessive fluoride 
intake, particularly during the early stages of enamel 
formation, may lead to irreversible pathological 
changes in enamel structure. 

In areas with naturally elevated fluoride levels 
exceeding 2 mg/L, children younger than 8 years are at 
heightened risk of fluorosis. This risk is especially 
pronounced among children under 5, whose dental 
enamel is still in the formative stage [40]. In such 
regions, regulating fluoride concentrations in drinking 
water can be challenging, necessitating additional 
protective measures against fluoride overexposure. In 
communities where fluoride concentrations in drinking 
water surpass 4 mg/L, skeletal fluoride accumulation 
has been associated with an increased incidence of 
bone fractures, underscoring the importance of 
systematic monitoring of fluoride levels in potable water 
and other natural sources [41]. 

Research into the correlation between fluoride 
concentrations in drinking water and dental health 
began in 1901, when dentist F.S. McKay initiated 
studies in Colorado Springs, USA. In collaboration with 
Black [42], McKay investigated unusual tooth stains 
among residents, particularly children. These stains, 
referred to as the "Colorado Brown Stain", were found 
to be associated with remarkable resistance to dental 
caries. Subsequent investigations, involving chemist 
Churchill [43], identified elevated fluoride 
concentrations in the local water supply as the cause of 
enamel discolouration and increased caries resistance. 
This discovery led to extensive research, spearheaded 
in the 1930s and 1940s by Dr. H. Trendley Dean of the 
US National Institutes of Health. These studies 
conclusively demonstrated that low fluoride 
concentrations (0.7-1.2 mg/L) are effective in 
preventing dental caries without causing significant 
fluorosis. 

The first large-scale clinical trial on water 
fluoridation was conducted in the 1940s in Grand 
Rapids, Michigan (USA), as part of the so-called Grand 
Rapids Fluoridation Study. This study involved adding 
sodium fluoride to the municipal water supply to 
achieve optimal fluoride levels and demonstrated a 
significant reduction in dental caries among tens of 
thousands of participants [44]. Similar studies 
conducted in other American cities and globally, along 
with subsequent 10-15-year follow-up observations, 
confirmed the sustained caries-preventive effects of 
water fluoridation. The period from the 1960s to the 
1980s marked a peak in international research and 
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implementation of water and food fluoridation. By the 
1990s, research intensity diminished, as the efficacy of 
fluoridation had been firmly established and widely 
adopted [45]. Scientific attention shifted to fluoride 
safety, fluorosis assessment, and the determination of 
optimal fluoride dosages. Between 2000 and 2020, 
several large-scale meta-analyses - such as those in 
the Cochrane Review Database - confirmed the 
effectiveness of water fluoridation but also raised 
concerns about the need for individualised fluoride 
dose control from drinking water, toothpaste, and 
dietary sources [46]. 

Contemporary research focuses on the prevalence 
of dental caries and the associated risk factors among 
children in low- and middle-income countries. Among 
the most significant contributing factors are unrestricted 
sugar consumption, lack of oral hygiene education, and 
the absence or inefficacy of national fluoride 
programmes [47-49]. In Kyrgyzstan, contrary to global 
trends, dental caries incidence continues to rise. As 
noted by Akunov [50], caries prevalence among 
various age groups may reach 98.2%. Furthermore, a 
recent study by Eshiev [51], which addressed 
inflammatory diseases of the maxillofacial region in 
children, found that out of 959 paediatric patients, 
96.9% had teeth destroyed by caries. These findings 
are consistent with national data reported by Eshiev, 
which indicate a caries prevalence of 94.7% among 12-
year-old children. Other studies report primary tooth 
caries rates of 90.0% and higher among children 
nationwide, with prevalence among 12-year-olds 
ranging from 72.0% to 77.0% [52]. For comparison, a 
recent study conducted in Mexico City found that only 
50% of schoolchildren aged 6 to 12 years had dental 
caries [53]. These findings highlight the critical 
importance and urgency of addressing the caries 
epidemic in Kyrgyzstan. 

European legislation regarding the labelling of 
natural mineral waters stipulates that those waters 
containing more than 1.5 mg/L of fluoride must carry a 
warning label: “Contains more than 1.5 mg/L of 
fluoride: not suitable for regular consumption by infants 
and children under 7 years of age”. Additionally, it is 
mandated that waters with fluoride concentrations 
exceeding 1 mg/L be labelled as “fluoridated”. As a 
result, natural mineral water has become a convenient 
fluoride source with known and stable concentrations 
over time [47]. 

The Kara-Shoro Nature Park is located in the 
mountainous region of Kyrgyzstan and represents an 

ecosystem with a high degree of ecological 
preservation, characterised by rich biodiversity and 
unique hydrological resources. The park's territory 
encompasses numerous mineral water springs, formed 
by the infiltration of atmospheric precipitation and 
groundwater through layers of mountain rock. This 
filtration process enriches the water with various 
macro- and microelements, such as calcium, 
magnesium, and fluoride, which are essential for 
maintaining human health. 

Experimental studies conducted in rats have 
demonstrated that Kara-Shoro mineral water exhibits 
protective properties against various pathogenic 
influences, including toxic damage, and is safe for use 
in the treatment of urolithiasis. These findings formed 
the basis for developing a methodology for human 
treatment. In the present study, the mineral 
composition of this water was examined in detail. The 
high concentration of fluoride ions, along with other 
minerals, attracted the attention of researchers, as 
these elements may play a significant role in 
strengthening the hard tissues of the teeth and overall 
bone health. 

The results of the conducted study reveal significant 
differences in the dynamics of dental caries between 
the experimental and control groups. The use of Kara-
Shoro mineral water not only improved oral hygiene but 
also significantly reduced caries incidence in both 
deciduous and permanent dentition. This is confirmed 
by statistically significant differences between the 
groups, particularly at later stages of observation, when 
the applied method began to exert a more pronounced 
effect on children's dental health. Notably, in the 
experimental group, a deceleration in the progression 
of carious lesions was observed, indicating the 
potential long-term effectiveness of caries prevention 
using fluoride-containing mineral water. 

Furthermore, the study's findings confirm that the 
use of mineral water is a safe preventive measure, as 
no signs of fluorosis were observed despite the water's 
high fluoride content. This is of considerable 
importance, as the presence of fluoride in drinking 
water can raise concerns about potential adverse 
effects associated with excess intake, especially with 
prolonged use. However, the research has 
demonstrated that, under controlled and moderate 
application - as practised in this study - fluoride does 
not pose a risk to dental health. This outcome aligns 
with international evidence, which shows that moderate 
fluoride use reduces caries rates without jeopardising 
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dental health, provided proper control and dosing are 
maintained. 

The trend towards reduced caries incidence in the 
experimental group following the use of mineral water 
indicates that fluoride-based preventive strategies may 
be effective in the long term. 

However, it is essential to consider that the 
outcomes of such interventions may be influenced by 
additional factors, such as diet, genetic predisposition, 
general health status, and adherence to hygiene 
practices, which should be taken into account in further 
research and in the implementation of this method in 
broader clinical practice. 

CONCLUSIONS 

The conducted study confirmed that both topical 
and endogenous application of Kara-Shoro mineral 
water significantly contribute to the reduction of dental 
caries intensity among children aged 7-15 years (the 
age of participants at the onset of the study). After a 3-
year observation period, the DMFT (Decayed, Missing, 
and Filled Teeth) index in the experimental group was 
6.6 times lower than in the control group, indicating the 
high efficacy of the proposed preventive method. In the 
control group, which received standard oral hygiene 
care, a significant increase in the number of carious 
lesions was observed. In contrast, in the experimental 
group, a deceleration in their progression was noted. 
These results constitute compelling evidence that the 
use of Kara-Shoro mineral water substantially reduces 
the risk of caries development, as supported by 
statistical data. 

Despite the high fluoride content in the water, no 
signs of dental fluorosis were detected in children with 
limited, controlled use, confirming the safety of the 
proposed approach. This finding underscores the need 
for further investigation into optimal fluoride dosage 
and exposure duration to ensure its effective utilisation 
without compromising health. 

The results are consistent with global scientific data 
indicating that the initial introduction of fluorides into a 
population reduces caries incidence among younger 
cohorts, with noticeable effects emerging within 2 
years. This is corroborated by numerous studies 
demonstrating the beneficial impact of fluoride on 
caries reduction in countries where such preventive 
programmes are widely implemented. Furthermore, 
growing evidence suggests that these strategies 
contribute to a decline in caries rates not only in 
children but also in adults. 

Global experience has shown that dental fluorosis 
may complicate effective fluoride-based caries 
prevention - an alteration in the appearance of tooth 
enamel caused by subsurface porosity resulting from 
hypoplasia or hypomineralisation. These changes 
occur due to prolonged fluoride exposure during tooth 
development. Therefore, it is imperative to ensure 
meticulous monitoring of fluoride's effects to prevent 
adverse outcomes and guarantee the highest possible 
safety standards for children's health. 

It should be noted that fluorosis is not the sole type 
of enamel defect; various other factors unrelated to 
fluoride can also cause enamel alterations. The 
identification and diagnosis of fluorosis and other 
enamel pathologies require regular examinations by 
dental professionals and oral health specialists to 
adjust fluoride levels and other environmental 
influences promptly. 

A limitation of the study is that typical confounding 
factors such as diet, nutritional habits, intake of 
multivitamins and microelements, and prior tooth 
fluoridation were not systematically analysed or 
controlled for, which may have influenced the 
outcomes. Additionally, despite efforts to control for 
exposure, the possibility of children in the control group 
unintentionally consuming Kara-Shoro mineral water 
cannot be entirely excluded. 
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