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INTRODUCTION
Adolescence represents a transitional stage 
from childhood to adulthood, characterized by 
significant physical, psychoemotional and social 
changes that can impact reproductive health. 
This period is critical for the development of 
reproductive potential, as it is during this period 
that the microbiological and immunological 
characteristics of the vagina, including the 
vaginal microbiota, are established. Recent 
research shows that the composition of the vaginal 
microbiota in adolescents can vary significantly 
under the influence of environmental, biological, 
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Background
Proper establishment of the vaginal microbiota is critical 
to adolescent reproductive health. Pubertal hormonal 
and physiological transitions, compounded by social and 
environmental stressors, can alter microbiome composition and 
structure. Given its ecological vulnerabilities, adolescents in 
Kazakhstan’s Turkistan Region may face a higher risk of vaginal 
microbiota instability. The objective of this study is to examine 
the determinants and contributing factors of vaginal discharge in 
non-sexually active girls aged 13–19

Material and Method
This was a cross-sectional study. A total of 211 adolescent girls 
with no history of sexual activity were included. The cohort 
was divided into two groups: 98 participants in Group 1 and 
113 participants in Group 2. Vaginal and urethral swabs were 
collected from all subjects, and vaginal discharge samples were 
analyzed using standard bacteriological techniques. Venous 
blood was drawn to assess seropositivity. In addition, lead 
concentrations were measured in hair samples, as well as in 
water and soil from the participants’ residential environments.

Results
Vaginal discharge was reported significantly more often in 
association with dysmenorrhea, lower abdominal pain, malodor, 
itching, and acne vulgaris (p < 0.05). Bacteriological analysis 
identified Gardnerella vaginalis, Candida spp., Escherichia coli, 
and Ureaplasma urealyticum as the predominant pathogens. 
Elevated lead concentrations were significantly more common 
in participants with complaints of vaginal discharge. Among 
environmental biomarkers, hair lead levels demonstrated the 
highest sensitivity and specificity in predicting the presence of 
vaginal discharge compared with water and soil measurements. 
Conclusion: Vaginal discharge in non-sexually active 
adolescents was linked to both clinical manifestations and 
environmental lead exposure, highlighting hair lead levels as a 
valuable diagnostic marker.

Keywords
vaginal microbiota; vaginal discharge; adolescents; non-
sexually active girls
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and behavioral factors(1,2). During this period, one of the 
most common gynecological complaints in children and 
adolescents is vaginal discharge, caused by a variety of 
etiological factors. In terms of frequency, this problem 
ranks second only to menstrual irregularities(3-5). 
According to the World Health Organization (WHO), 
about 75% of women experience vaginal discharge 
at least once in their lifetime, with nearly half 
reporting recurrent episodes⁶. This issue is particularly 
pronounced during adolescence, as vaginal discharge in 
pubertal girls is among the most frequent reasons for 
medical consultations and often causes considerable 
anxiety for both the patients and their parents⁷⁻⁹. The 
importance of investigating this problem lies not only 
in the high prevalence of vaginal discharge complaints 
among adolescents but also in its diverse causes and 
potential implications for future reproductive health. 
Therefore, research into the factors influencing the 
frequency and nature of vaginal discharge in adolescent 
girls is an important area of ​​modern medicine. The aim 
of this study is to investigate the causes and factors 
underlying vaginal discharge in girls aged 13–19 who 
are not sexually active.

METHODS AND MATERIALS
A cross-sectional study was conducted in the Turkestan 
region of the Republic of Kazakhstan. Prior to 
commencing the study, approval was obtained from 
the local ethics committee (Protocol No. 04/13 2021). 
The study included girls aged 13–19 who were sexually 
inactive, clinically healthy, and had not taken any 
medications in the past 7–10 days. Girls who refused to 
participate, had any medical conditions, or had sexual 
intercourse were excluded.
The patients were divided into two groups based on 
whether they complained of vaginal discharge:
• Group 1: No discharge (n=98)
• Group 2: Discharge present (n=113)
Demographic variables were recorded. Regardless 
of the presence of discharge, patients were asked 
about complaints of dysmenorrhea, abdominal pain, 
unpleasant odor, and itching. Vaginal and urethral swabs 
were taken from all subjects, and vaginal discharge was 
subjected to bacteriological examination. Venous blood 
was collected and seropositivity determined. Lead 
levels were also determined in hair, as well as in water 
and soil at the women’s residence.

Statistical analysis

IBM SPSS Statistics v.24 was used for data analysis. 
The Shapiro-Wilk and Kolmogorov-Smirnov tests 
were used to assess the normality of distribution. The 
parametric Student’s t-test was used to assess differences 
between independent samples with a normal data 
distribution, and the nonparametric Mann-Whitney test 
was used for non-normal data distributions. Categorical 
variables were analyzed using the χ² test. The 
prognostic significance of lead content in biological and 
environmental matrices (hair, water, soil) was assessed 
using ROC analysis. Differences with a type I error 
probability of less than 5% (p < 0.05) were considered 
statistically significant.
Ethical clearence 
This study was conducted in accordance with ethical 
standards. Ethical approval was obtained from the 
appropriate institutional review board, and informed 
consent was secured from all participants prior to data 
collection.  

RESULTS
Tests for normal distribution (Kolmogorov-Smirnov 
and Shapiro-Wilk tests) showed that the hypothesis of 
normality was not supported for any group. Thus, the 
indicators of age, BMI, number of siblings, and lead 
levels in water, soil, and hair did not correspond to a 
normal distribution. 
Table 1. Basic characteristics, complaints and lead 
levels in the surveyed groups

Characteristics
Group 1

 (n=98)

Group 2 

(n=113)
p-value

Age (years)
15.7±1.9 

(13-19)

16.2±2 

(13-19)
0.081a

Nationality (Kazakhs, %) 76.5 69 0.223a

Age at menarche (years)
13.0±1.1

 (11-16)

13.2±1.2 

(10-17)
0.236a

Cycle regularity (%) 72.4 61.9 0.106a

BMI (kg/m²)
20.6±2.5 (15.5-

28.7)

20.9±3.3 

(15.2-36.1)
0.506a

Number of siblings (n) 4±1.2 (1-7) 4.4±1.4 (1-9) 0.087a

https://www.ibnsinatrust.com/Medical_College_Hospital.php
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Characteristics
Group 1

 (n=98)

Group 2 

(n=113)
p-value

Hirsutism (%) 15.3 19.5 0.428b

Dysmenorrhea (%) 35.7 57.8 0.002b

Abdominal pain (%) 1 31 0.000b

Itching (%) 1 93.8 0.000b

Malodor (%) 1 97.3 0.000b

Acne vulgaris (%) 32.7 48.7 0.018b

Lead in hair (mg/g)
0.5±0.3 

(0.2-2)

2±1.0 

(0.3-4.6)
0.000a

Lead in water (mg/dm³)
275.6±161.7 

(185-1070)

448.9±287.6 

(185-1020)
0.000a

Lead in soil (mg/kg)
12.6±8.8 

(4.3-43.4)

20.2±13.8 

(4.3-43.4)
0.000a

*Note: Comparisons between two results were 
performed using the Mann-Whitney (ᵃ) and χ² (ᵇ) tests. 
Values ​​are expressed as mean ± standard deviation 
(minimum–maximum) and as percentages (%).
No differences in demographic characteristics were 
found between the groups, but lead levels in hair, 
water, and soil were statistically significantly different. 
Additionally, the group reporting discharge had 
significantly higher rates of dysmenorrhea, abdominal 
pain, itching, odor, and acne vulgaris compared to 
Group 1.
Higher BMI and age were not associated with increased 
discharge complaints (p = 0.506 and p = 0.084, 
respectively).
ROC analysis showed that the strongest correlation with 
the presence of excreta was observed for lead levels in 
hair (Fig. 1). For the lead level in hair, cut-off = 0.8910 
(indicate the unit of measurement), the sensitivity was 
88.5%, and the specificity was 89.8%. Despite the fact 
that a statistically significant correlation was found 
between the presence of excreta and the lead level in 
water (p = 0.000), as well as lead in soil (p = 0.000), 
the sensitivity values ​​at a cut-off of 453.50 mg/dm³ for 
water and 14.6400 mg/kg for soil were only 40.7%, 
which is considered quite low.

Figure 1. Relationship between excretion and hair lead 
levels
Table 2. Results of vaginal and urethral smears, and 
Femoflor-16 analysis

Parameters
Group 1

 (n=98)

Group 2 

(n=113)
p-value

Vaginal 
squamous 
epithelium

 Few
Moderate
Numerous

95.9

3.1

1

4.4

52.2

43.4

0.000

Vaginal 
leukocytes

0-5

6-10

>11

53.1

44.9

2

3.5

24.8

71

0.000

Vaginal 
microbiota 

Gardnerella 

Cocci 

Bacilli 

Bacilli + Candida  

Bacilli + Cocci 

Bacilli + Leptotrix  

Bacilli + Candida + 

Leptotrix

Bacilli + Cocci + 

Candida 

0

31

84,7

1

11.2

0

0

        0

2.7

1.8

68.1

13.3

9.7

0.9

2.7

0.9

0.006

https://www.ibnsinatrust.com/Medical_College_Hospital.php
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Parameters
Group 1

 (n=98)

Group 2 

(n=113)
p-value

Urethral 
squamous 
epithelium

Few
Moderate
Numerous

96.9

2

1

9.7

48.7

41.6

0.000

Urethral 
leukocytes

0-5

6-10

>11

84.7

14.3

1

10.6

25.7

63.7

0.000

Urethral 
microbiota

Gardnerella 

Cocci 

Bacilli 

Bacilli. + Candida  

Bacilli + Cocci 

Bacilli + Leptotrix  

Bacilli + Candida + 

Leptotrix

Bacilli + Cocci + 

Candida

0

3.1

84.7

1

11.2

0

0

0

2.7

1.8

69.9

12.4

8.8

0.9

2.7

9

0.009

Femoflor-16

Normocenosis

Conditional 

normocenosis

Moderate 

anaerobic dysbiosis

Severe anaerobic 

dysbiosis

78.6

17.3

4.1

0

4.4

13.3

61.9

20.4

0.000

Note: Between-group categorical comparisons were 
performed using the χ² test. Values ​​are presented as 
percentages (%).
When analyzing Table 2, it was found that in group 
2, the epithelial and leukocyte indices in vaginal and 
urethral smears were statistically significantly higher 
than in group 1. The most frequently detected pathogen 
in both vaginal and urethral smears in group 2 was 
Candida spp., followed by Gardnerella vaginalis.
According to the Femoflor 16 study, among the 
microorganisms associated with severe anaerobic 
dysbiosis, in all cases the combination of Gardnerella 
vaginalis + Prevotella bivia + Porphyromonas spp. and 
Megasphaera spp. + Veillonella spp. + Dialister spp. 
was noted. In addition, various combinations included 
Eubacterium spp., Peptostreptococcus spp., Sneathia 
spp. + Leptotrichia spp., Atopobium vaginae.

In the group of moderate anaerobic dysbiosis, 
according to Femoflor 16, among the increased 
microorganisms, the most frequently detected 
combination was Gardnerella vaginalis + Prevotella 
bivia + Porphyromonas spp., Eubacterium spp. and 
Megasphaera spp. + Veillonella spp. + Dialister spp. — in 
group 1 in 3 patients (75%) and in group 2 in 62 patients 
(88.6%). Additionally, there were various combinations 
involving Enterobacteriaceae, Staphylococcus spp., 
Mycoplasma hominis, Peptostreptococcus spp., 
Sneathia spp. + Leptotrichia spp., Atopobium vaginae, 
Lachnobacterium spp. + Clostridium spp., Mobiluncus 
spp. + Corynebacterium spp.
The combination of Ureaplasma urealyticum + parvum 
was detected in group 1 in 1 patient (25%) and in group 
2 in 42 patients (48.6%) as part of mixed associations, 
and also as a monoinfection - only in group 1 in 1 patient 
(25%) and in group 2 in 8 patients (11.4%).
In the conditional normocenosis group, according 
to Femoflor 16 data, the following variants were 
identified: in group 1 in 3 patients and in group 2 in 
4 patients — only Candida spp. and Mycoplasma 
hominis (in group 2, in an additional 2 patients — only 
Candida spp.); in group 1 in 4 patients and in group 2 in 
1 patient — only Lachnobacterium spp. + Clostridium 
spp. and Mycoplasma hominis; in group 1 in 6 patients 
and in group 2 in 2 patients — Ureaplasma urealyticum 
+ parvum in combination with Eubacterium spp. or 
Staphylococcus spp.; in group 1 in 4 patients and 
in group 2 in 6 patients — Gardnerella vaginalis + 
Prevotella bivia + Porphyromonas spp. in combination 
with Mycoplasma hominis and/or Ureaplasma 
urealyticum + parvum and/or Eubacterium spp. and/or 
Mobiluncus spp. + Corynebacterium spp. Trichomonas 
vaginalis and Neisseria gonorrhoeae were not detected 
in any of the groups.
Table 3. Seropositive results

Parameters
Group 

1 
(n=98)

Group 2 
(n=113) p-value

Chlamidya (%) Ig A
Ig G

0
2

0
0.9

1.000
0.598

Gardnerella vaginalis 
(%)

Ig G
Ig M

13.3
0

76.1
0.9

0.000*
1.000

Human 
papillomavirus (%)

Ig G
Ig M

78.6
0

72.6
1.8

0.313
0.500

Mycoplasma hominis 
(%)

Ig G
Ig M

4.1
11.2

5.3
14.2

0.754
0.524

https://www.ibnsinatrust.com/Medical_College_Hospital.php
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Parameters
Group 

1 
(n=98)

Group 2 
(n=113) p-value

Ureaplasma 
urealyticum (%)

Ig G
Ig M

15.3
1

16.8
2.7

0.766
0.625

Cytomegalovirus (%) Ig G
Ig M

100
22.4

100
32.7

1.000
0.097

When analyzing the seropositivity rates in Table 3, it 
was found that the frequency of Gardnerella vaginalis 
infection in group 2 was significantly higher than in 
group 1, and this difference was statistically significant 
(76.1% and 13.3%, respectively; p = 0.000).

In the group without discharge, no microbial growth 
was observed in 29.6% of cases, whereas growth was 
observed in all patients with discharge. Culture results 
are presented as percentages and absolute values ​​in 
Figure 2. Data analysis revealed that the detection 
rate of Escherichia coli was slightly higher in group 2 
compared to group 1 (8.8% and 3.1%, respectively; p = 
0.050). The level of Candida albicans was also higher in 
group 2, but no statistically significant differences were 
found between the groups (p = 0.081).

Figure 2. Heatmap of vaginal microbiota distribution

https://www.ibnsinatrust.com/Medical_College_Hospital.php
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DISCUSSION
Vaginal discharge during puberty is a natural result of 
activation of the hypothalamic-pituitary-ovarian axis 
and increased estrogen secretion. Increased functional 
activity of the glands of the vaginal mucosa leads to 
increased secretion volume, which, in the absence of 
pathological symptoms such as itching, burning, and 
unpleasant odor, should be considered normal (10-12). 
This study confirms that vaginal discharge is one of the 
most common gynecological complaints in sexually 
inexperienced girls and adolescents. Even in the 
absence of sexual activity, this symptom is relatively 
common and necessitates a thorough differential 
diagnosis. It is important to note that the presence of 
microorganisms in laboratory tests does not necessarily 
signify a clinically significant infection. In our study, 
the range of microorganisms detected largely aligns 
with the findings reported by Agana and colleagues. 
The most common pathogens in the group with clinical 
manifestations were Gardnerella vaginalis, Candida 
spp., and Escherichia coli, which is consistent with data 
from international studies13. However, it is noteworthy 
that in the group without significant discharge, 
opportunistic microorganisms, including intestinal 
bacteria, were also detected in some adolescents. This 
confirms the authors’ conclusions that the presence of 
microorganisms does not always indicate a clinically 
significant infection but requires interpretation based 
on age, hormonal status, and the clinical presentation.
In a study by Baka S. et al., it was shown that among 
gram-positive Cocci and gram-negative Bacilli, 
representatives of the fecal microflora were most 
frequently encountered. A similar picture was observed 
in our study, particularly in the group of patients 
without clinical discharge7. Of particular interest are 
environmental factors that can increase the risk of 
abnormal vaginal discharge. In particular, chronic 
exposure to heavy metals such as lead is considered 
a significant determinant of reproductive health. 
Determining lead concentrations in adolescent hair is 
used as a valid biomarker of long-term exposure.
Lead has been shown to have endocrine-disrupting 
effects, alter the regulation of sex hormones, and reduce 
local immunity of the mucous membranes14.
Therefore, the interpretation of vaginal discharge in 
adolescents should be based on a multifactorial analysis 
that includes not only microbiological and hormonal 

mechanisms but also environmental determinants. 
Further research should be aimed at exploring the 
relationship between the state of the vaginal microbiota, 
heavy metal exposure, and the clinical manifestations 
of reproductive disorders in adolescence.
Study limitations 

This study has several limitations that should be 
considered when interpreting the findings. First, the 
cross-sectional design does not allow for establishing 
causal relationships between ecological factors, vaginal 
microbiota composition, and clinical symptoms in 
adolescents. Second, the sample size, although sufficient 
for preliminary analysis, may not fully represent the 
entire adolescent population of the Turkestan region, 
particularly rural subgroups. Third, the study relied on 
Femoflor-16 analysis, which, while widely used, does 
not capture the full diversity of the vaginal microbiota 
and may overlook less prevalent microbial species. 
Fourth, potential confounding factors such as diet, 
hygiene practices, and previous antibiotic use were 
not assessed in detail, which could have influenced the 
observed microbiological profiles. Finally, the absence 
of longitudinal follow-up limits the ability to evaluate 
dynamic changes in the vaginal microbiota over time.

CONCLUSION
It was found that in adolescent girls who are not 
sexually active, the presence of complaints of vaginal 
discharge is statistically significantly associated with 
symptoms such as dysmenorrhea, lower abdominal 
pain, odor, itching, and acne vulgaris. The most 
important pathogens causing vaginal discharge are 
Gardnerella vaginalis, Candida, Escherichia coli, and 
Ureaplasma urealyticum. Trichomonas and gonococci 
were not detected in any group. Elevated lead levels 
were statistically significantly more common in patients 
complaining of vaginal discharge, with the highest 
sensitivity and specificity observed when analyzing the 
relationship between hair lead levels and the presence 
of vaginal discharge.
Source of fund: (if any The authors received no financial 
support for the research, authorship, and/or publication 
of this article.
Conflict of Interest:    The authors declare no conflict of 
interest. participants prior to data collection.  
Authors’s contribution:     
Data gathering and idea owner of this study: U. 

https://www.ibnsinatrust.com/Medical_College_Hospital.php


Bangladesh Journal of Medical Science Volume 25 No. 01 January 2026 ©The Ibn Sina Trust

333Available at:     http://www.banglajol.info/index.php/BJMS

Tatykayeva, A. Yegizova,    
Study design: S. Tatykayeva
Data gathering:  G. Tursynbayeva, K. Ryskeldiyeva
Writing and submitting manuscript: R. Nurkhassimova, 
Z. Torgaytova
Editing and approval of final draft: A. Kushkarova   

REFERENCES
1.	 Dubé-Zinatelli E, et al. Vaginal microbiome: Environmental, 

biological, and racial influences across the female lifespan. 
Front Cell Infect Microbiol. 2024. PMID: PMC11640209.

2.	 Morsli M, et al. The association between lifestyle factors and 
vaginal microbiota. Sci Rep. 2024. PMID: PMC11405494.

3.	 Gao H, Zhang Y, Pan Y, Zhao M, Qi Y, Zhou M, et al. Patterns 
of pediatric and adolescent female genital inflammation in 
China: an eight-year retrospective study of 49,175 patients. 
Front Public Health. 2023;11:1073886.

4.	 Lanis A, Talib HJ. Prepubertal and adolescent vulvovaginitis: 
what to do when a girl reports vaginal discharge. Pediatr Ann. 
2020;49(4):e170–5. doi:10.3928/19382359-20200317-01.

5.	 Munthe DP. The relationship between knowledge and 
attitudes of young women and preventing vaginal discharge 
at Sman 2 Tondano. Afiasi J Health Masy. 2022;6(3):142–50. 
doi:10.31943/afiasi.v6i3.172.

6.	 Nur’aini RS, Kurniawati EM, Utomo B. The impact of 
personal hygiene behavior on vaginal discharge incidence 
among adolescent girls at Junior High School 29 Surabaya. 
2023. [Source not specified].

7.	 Baka S, Demeridou S, Kaparos G, Tsoutsouras K, Touloumakos 
S, Dagre M, et al. Microbiological findings in prepubertal 
and pubertal girls with vulvovaginitis. Eur J Pediatr. 
2022;181(12):4149–55. doi:10.1007/s00431-022-04651-2.

8.	 Short A, Sit A, Gerstl B, Mallinder H, Deans R. Vaginoscopy to 
investigate vaginal bleeding and discharge in prepubertal girls. 
Aust N Z J Obstet Gynaecol. 2025;65(1):140–6. doi:10.1111/
ajo.13783.

9.	 Smith YR, Berman DR, Quint EH. Premenarchal vaginal 
discharge: Findings of procedures to rule out foreign bodies. 
J Pediatr Adolesc Gynecol. 2002;13(5):227–30. doi:10.1016/
S1083-3188(01)00158-6.

10.	 World Health Organization. Global Accelerated Action for the 
Health of Adolescents (AA-HA!): Guidance to support country 
implementation. Geneva: WHO; 2020.

11.	 Braverman PK, Breech L, Committee on Adolescence. 
Vaginitis in adolescents: causes and management. Pediatrics. 
2021;147(3):e2020049726. doi:10.1542/peds.2020-049726.

12.	 Kim H, Chai SM, Ahn EH, Lee M-H. Clinical and microbiologic 
characteristics of vulvovaginitis in Korean prepubertal girls, 
2009–2014: A single center experience. Obstet Gynecol Sci. 
2016;59(2):130–6. doi:10.5468/ogs.2016.59.2.130.

13.	 Agana MG, D’Agostino J, Flannery MT. Vulvovaginitis 
in adolescents. Pediatr Med. 2019;2:41. doi:10.21037/
pm.2019.08.06.

14.	 Zhang Y, Wang J, Li L, et al. Lead exposure and reproductive 
health: A review. Environ Pollut. 2022;308:119674. 
doi:10.1016/j.envpol.2022.119674.

15.	 Ryskeldiyeva, K., Moldaliyev I., Tuktibaeva S., Nurkhasimova 
R., Kurbaniyazova S., Kushkarova A., Ramanova S. Knowledge, 
attitude and practice of adolescent girls towards reproductive 
health: a cross-sectional study in Turkistan region, Kazakhstan. 
Future Science OA, 2023;9(31): pp. 82–90. 
DOI: 10.2144/fsoa-2022-0054. 

https://www.ibnsinatrust.com/Medical_College_Hospital.php
http://www.banglajol.info/index.php/BJMS

