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ABS TRACT Objective: The present study aimed to evaluate a group 
of Turkish children with black tooth stain (BTS) according to the sever-
ity of stains (SBST) and number of black stained primary teeth (NBST). 
Material and Methods: The children with BTS aged 4-6 years who 
met the inclusion criteria were selected. Teeth were examined for 
SBST, NBST, caries and plaque index. The demographic factors, med-
ical and birth history, nutritional status, habits in infancy, using of iron 
supplements, oral hygiene habits, presence of BTS in parents/siblings, 
and dietary habits were compared according to SBST and NBST. The 
data were analyzed with the SPSS program. Results: A total of 120 pa-
tients (53 females, 67 males) were included. It was found that NBST in-
creased with age. NBST and severe BTS were found to be higher in 
children born by cesarean section compared to those born by vaginal 
delivery (p=0.014; p=0.004). The children who fed with nursing bottles 
less than 6 months have lower NBST (p<0.001). The mild BTS was 
more common in children who used no iron supplements (81%). Chil-
dren with plaque index score 0 and 1 did not have severe BTS, while 
94.4% of children with plaque index 3 had severe BTS (p<0.001). The 
difference between decayed, missing, and filled teeth according to 
SBTS was not found significant (p=0.232). Conclusion: In conclusion, 
it was found that both the NBST and SBST were differed according to 
age, type of birth, breastfeeding, using nursing bottles, using iron sup-
plements, consumption of cariogenic foods, and presence of BTS in 
parents/siblings. 
 
 
 
 
Keywords: Tooth discoloration; child; oral hygiene 

ÖZET Amaç: Bu çalışmada, siyah diş renklenmesi [black tooth stain 
(BTS)] olan bir grup Türk çocuğunun renklenme şiddeti ve siyah ren-
klenme görülen süt dişi sayısına göre değerlendirilmesi amaçlanmıştır. 
Gereç ve Yöntemler: Çalışma için dâhil edilme kriterlerini karşılayan 
4-6 yaş arası BTS’si olan çocuklar seçildi. Hastalar, siyah renklenme 
görülen süt dişi sayısı, dişlerin renklenme şiddeti, çürük ve plak indeksi 
açısından muayene edildi. Demografik faktörler, tıbbi ve doğum öy-
küsü, beslenme durumu, bebeklik dönemindeki alışkanlıklar, demir tak-
viyesi kullanımı, oral hijyen alışkanlıkları, ebeveynlerde/kardeşlerde 
BTS varlığı ve beslenme alışkanlıkları, renklenme şiddeti ve siyah ren-
klenme görülen süt dişi sayısına göre karşılaştırıldı. Veriler SPSS prog-
ramı ile analiz edildi. Bulgular: Çalışmaya, toplam 120 (53 kadın, 67 
erkek) hasta dâhil edildi. Siyah renklenme görülen süt dişi sayısının 
yaşla birlikte arttığı bulundu. Sezaryen ile doğan çocuklarda siyah ren-
klenme görülen süt dişi sayısı ve şiddetli BTS’si, vajinal doğumla do-
ğanlara göre daha yüksek bulundu (p=0,014; p=0,004). Altı aydan daha 
az biberonla beslenen çocukların siyah renklenme görülen süt dişi sa-
yısı daha düşük bulundu (p<0,001). Hafif BTS, demir takviyesi kul-
lanmayan çocuklarda daha yaygındı (%81). Plak indeksi skoru 0 ve 1 
olan çocuklarda şiddetli BTS görülmezken, plak indeksi 3 olan çocuk-
ların %94,4’ünde şiddetli BTS vardı (p<0,001). BTS’nin şiddeti ile 
çürük, eksik ve dolgulu dişler arasındaki fark anlamlı bulunmadı 
(p=0,232). Sonuç: Sonuç olarak, hem siyah renklenmenin şiddetinin 
hem de BTS görülen süt dişi sayısının, yaş, doğum şekli, anne sütü 
alımı, biberon kullanma, demir takviyesi kullanma, karyojenik gıda tü-
ketimi ve ebeveyn/kardeşlerde BTS varlığına göre farklılık gösterdiği 
bulundu. 
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Black tooth stain (BTS) is the most common 
specific type of extrinsic discoloration among chil-
dren.1 BTS can be seen in both primary and perma-
nent teeth, but they are more common in childhood 
than adolescence and adulthood.2,3 The prevalence of 
BTS in the primary dentition ranges from 2.4% to 
12.4% in previous studies.4-9 

The etiology of BTS is not entirely understood. 
It is formed as a result of the occurrence of insolu-
ble ferric compounds.10 BTS has higher concentra-
tions of iron salts, calcium and phosphate.2,10 A 
positive correlation was found between BTS and 
consumption of iron supplements, chromogenic diet 
(drinks, tea, soy sauce), fruits and vegetables with 
high iron content.7,11,12 In the study of Chen et al., 
BTS was associated with age, parental factors, 
usage of nursing bottle, oral hygiene, and dental 
caries.7 Microbiological formation of BTS is asso-
ciated with the colonization of chromogenic bacte-
ria such as Porphyromonas, Prevotella and 
Actinomyces on the Nasmyth membrane, which re-
quire vitamin K and hemin for their growth.13,14 

BTS can cause social and psychological prob-
lems in children, causing a loss of self-confidence. 
The disturbance of parents about children’s appear-
ance increase the importance of aesthetic treatments. 
Due to its high mineral content, black stain is tightly 
attached to the tooth so, it needs professional scal-
ing.9,15 It can be removed professionally, but tends to 
reappear a few months after removal.1,16 

While most studies in the available literature 
evaluate prevalance and various factors associated 
with the presence of BTS, studies of its severity or 
extension are limited.5,7,9,11,12,17-19 In the study of Gas-
paretto et al., authors evaluated the extension of the 
tooth surface area affected by the black stain in 
Brazilian children aged between 6-12 years.18 They 
classified into three groups according to severity and 
the most commonly found score was 3 (41%), fol-
lowed by score 2 (30.8%) and score 1 (28.2%), re-
spectively. In another study, Zhang et al. reported the 
prevalence of BTS among Chinese preschool chil-
dren as 12.4% with a mean of 13.7 black stained 
teeth.9 They emphasized that most of the children 
with BTS had more than eight black stained teeth. 

In Türkiye, the studies about BTS were very lim-
ited and best of authors’ knowledge there was no 
study evaluated the severity or extension of BTS.20,21 

The present study aimed to evaluate a group of Turk-
ish children with BTS according to the severity of 
stains and number of black stained primary teeth. 

 MATERIAL AND METHODS 
This cross-sectional study ethical approval was 
taken from the Ethics Committee of Afyonkarahisar 
Health Science University (date: May 3, 2019, no: 
2019/170). The study was conducted in accordance 
with ethical principles of the Declaration of Helsinki. 

Minimum sample size was calculated according 
to the study of Chen et al. (the prevalence of BTS 
9.9%, confidence interval level 95%, margin of error 
was 5% or less).7 The minimum sample size to sat-
isfy the requirements was estimated to be 98 children. 
It was decided to include 120 children with BTS by 
increasing the number of subjects by 20%. 

A two-stage sampling technique was used for 
the inclusion of the children. First, all the children 
aged between 4-6 years who visit the pediatric de-
partment of university hospital for any reason be-
tween 2019 to 2021 years were examined. Children 
with BTS were diagnosed according to Koch et al.’s 
criteria and recorded by an experienced pediatric den-
tist (B.G.T.). The intraoral photograph of a 5 year-
old patient with BTS was shown in Figure 1.22 These 
criteria consist in visual inspection of dark dots (<0.5 
mm in diameter), forming linear stains parallel to the 
gingival margin at the smooth surfaces of at least two 
different teeth without cavitation of the enamel sur-
face.22 Secondly, all children who met the inclusion 
criteria were re-invited to the clinic.  

The inclusion criteria included:  

1. Children aged between 4 and 6 years  

2. Systemically healthy children  

3. Children with primary dentition 

The exclusion criteria included:  

1. Children who do not accept to participate in 
the study or whose questionnaires are not filled in 
completely 
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2. Children who have systemic, genetic or syn-
dromic disease 

3. Children born premature or underweight 

4. Non-cooperative children during oral exami-
nation 

Initially, all parents were informed about the aim 
of the study and a written consent was obtained for 
the participation of each child. A detailed anamnesis 
form was filled by parents with the assistance of a re-
searcher (M.T.). Then, children underwent an oral ex-
amination by a calibrated and blinded pediatric 
dentist (E.G.M.).  

The anamnesis form comprises demographic 
factors, medical history, birth history, nutritional sta-
tus (breastfeeding, nursing bottles) and habits (using 
pacifiers) in infancy, periods the using of iron sup-
plements, oral hygiene habits (frequency of tooth-
brushing, type of toothpaste), presence of BTS in 
parents or siblings, and dietary habits. The frequently 
consumed foods are then classified and cariogenic 
(snacks, sweets, honey, carbonated drinks, juices, 
etc.) and coloring (fruit juices, tea, coffee, turnip, soy 
sauce, iron rich vegetables such as spinach) foods 
were recorded. 

Oral examination were performed under dental 
light reflector with a probe and mirror for the sever-

ity of black stained tooth (SBST), number of black 
stained tooth (NBST), dental caries examinations 
were performed by the same dentist according to 
World Health Organization criteria.23 Caries scores 
were composed of the number of decayed teeth (d), 
number of missed teeth (m) and number of filled teeth 
(f). The plaque index of the children were examined 
according to Sillness-Löe criteria.24 

The percentage ratio of black stained teeth to the 
total number of included teeth (teeth with caries free 
buccal/lingual surfaces) was calculated and recorded 
as NBST. Teeth with crown restoration or fixed space 
maintainers were excluded. For determination of 
SBST, each stained tooth was scored according to the 
study of Gasparetto et al., then divided to NBST, the 
score was rounded to the next digit after the decimal 
point.18 If mean SBST was 1, it was recorded as mild, 
2 as moderate, 3 as severe.  

The criteria of Gasparetto et al. were as de-
scribed;18 

Score 1: The presence of stained dots/ thin lines 
with incomplete coalescence which is parallel to gin-
gival margin. 

Score 2: The continuous stained lines, limited to 
half of the cervical 1/3 of the tooth surface. 

Score 3: The presence of stained lines more than 
half of the cervical 1/3 of the tooth surface. 

The 10% of the children with BTS (n=12) were 
randomly selected and the teeth were re-measured by 
the same researcher one week after the first exami-
nation. The intra-examiner reliability of the re-
searcher who did oral examination (E.G.M.) was 
found almost perfect for NBST and SBST (Cohen’s 
kappa values were 0.96 and 0.88, respectively). 

STATISTICAL ANALYSIS 
The SPSS program (Version 23, IBM SPSS Statis-
tics, IBM Corporation, NY, USA) was used for 
analysing the data of the study. The continuous data 
were presented as mean and standard deviation (SD), 
median (minimum-maximum) values. The categori-
cal data were presented as number (n) and percent-
age (%). Normality of the data were tested using the 
Kolmogorov-Smirnov test. Descriptive statistical 
analyses of continuous data (NBST) were performed 
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FIGURE 1: The intraoral photograph of a child patient with black tooth stains. 
Note: The mean severity of black stained tooth of the patient was 2, the number of 
black stained tooth was 18. The 9 teeth of the patient were recorded as score 1 
(FDI #51, #54, #62, #64, #71, #72, #73, #82, #83), the 6 teeth of the patient were 
recorded as score 2 (FDI #55, #65, #74, #75, #84, #85), and the 3 teeth of the pa-
tient were were recorded as score 3 (FDI #52, #53, #63). 



with Mann-Whitney U for two groups and Kruskal-
Wallis H test for three and more groups. The pairwise 
comparisons were done with post hoc Dunn test. The 
Pearson’s chi-squared test was used to investigate the 
differences in the prevalance of categorical factors 
among the different severity of BTS. The post hoc 
comparisons were done with Bonferroni corrections. 
The level of significance was set at p<0.05. 

 RESULTS 
A total of 120 patients (53 females, 67 males) were 
included. The mean age of the children was 5.3±0.88 
(minimum 4-maximum 6). The mean NBST of all 
children with BTS was 54.97±21.61. In the study, 
32.5% of the children have mild stains, 40.8% mod-
erate stains, and 26.7% severe stains. The NBST was 
higher in children with severe SBST. 

In the study, NBST was not statistically different 
among males and females (p=0.764). Besides that, 
nearly half of the females (50.9%) have mild stains. 
It was found that NBST increased with age. While 
severe BTS was not observed in 4-year-old children, 
severe BTS (44.3%) was observed more commonly 
in 6-year-old children (p<0.001). 

According to mode of delivery, severe BTS was 
found more commonly in children born by cesarean 
section (p=0.004). NBST was found to be lower in 
children who were breastfed for <6 months, and se-
vere BTS was not observed in these children. The 
children who fed with nursing bottles less than 6 
months have lower NBST than others (p<0.001). The 
severity of BTS was not associated with using a paci-
fier in early childhood (p=0.402). But, NBST was 
higher in children who used pacifiers in early child-
hood compared to those who did not (p=0.001).  

While mild BTS was more common in children 
who never used iron supplements (81%), severe BTS 
was more common in those who used iron for more 
than 12 months (50%). NBST was found to be the low-
est in children who use no iron supplements (p=0.01). 
NBST and SBST were not found to be associated with 
chromogenic food consumption (p>0.05). Children 
who frequently consumed cariogenic foods had lower 
NBST (50%) and lower percentages (12%) of severe 
BTS than those who did (p=0.003; p<0.001). 

Tooth brushing frequency or toothpaste type did 
not differ in terms of NBST (p>0.05). Children who 
brush their teeth irregularly have more severe BTS 
than others (p=0.001). Children with plaque index 
score 0 and 1 did not have severe BTS, while 94.4% 
of children with plaque index 3 had severe BTS 
(p<0.001).  

It has been found that children whose parents or 
siblings do not have BTS have fewer NBST (50%). 
Also, mild BTS (55.9%) was more common in chil-
dren whose parents or siblings did not have BTS 
(p<0.001). The distribution of the parameters ac-
cording to severity of BTS was shown in Table 1, and 
their distribution according to NBST was shown in 
Table 2. 

The mean dmft of all children with BTS was 
2.52±2.722. The mean dmft of children with mild 
BTS was 1.74±1.044, moderate BTS was 
2.94±3.556, and severe BTS was 2.81±2.533. The 
difference between dmft according to severity of BTS 
was not found statistically significant (p=0.232).  

 DISCUSSION 
Since BTS causes aesthetic anxiety in children and 
parents, it has been the subject of many studies, from 
past to present. These studies carried out in different 
populations mostly focused on the prevalence, etio-
logical factors, microbial and chemical structure of 
BTS.6,10,20-22,25 The severity of BTS or the number of 
stained teeth has been discussed in a limited number 
of studies.7,9,18,19 In this cross-sectional study, we eval-
uated a group of Turkish children with BTS accord-
ing to the severity of stains and the number of stained 
teeth. Of the 120 children included in the study, the 
mean NBST was 54.97±21.61, and 32.5% of the chil-
dren have mild stains, 40.8% moderate stains, and 
26.7% severe stains. 

In the current study, NBST was not different 
among males and females, in agreement with most 
previous studies.4,6,7,22 However, according to SBST, 
females have commonly mild stains. Most of the pre-
vious studies did not find an association between age 
and BTS.4,6,22,25 Only Chen et al. reported that chil-
dren more than 5 years old had almost three times 
NBST than those less than 4 years old.7 Similarly, in 

Burcu GÜÇYETMEZ TOPAL et al. Turkiye Klinikleri J Dental Sci. 2023;29(2):277-85

280



our study, both the frequency of severe BTS and the 
NBST were higher in children aged 6 years than chil-
dren aged 4 years. 

One of the interesting results in this study was 
that the NBST was found to be higher in children 
with cesarean section than in children with vaginal 
delivery. The frequency of severe BTS in children 
with vaginal delivery was lower than in others. Con-
sidering the results, it can be thought that vaginal de-

livery reduces susceptibility to BTS. However, since 
there is no study evaluated the relationship between 
BTS and mode of delivery in the available literature, 
a definite conclusion could not be reached on this 
issue. This result can be related with the competition 
of different oral bacteria for colonization. In the oral 
cavity, mutans streptococci were detected more fre-
quently in children delivered by cesarean section.26 
General opinion was the mode of delivery may lead 
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Parameters Mild (score 1) % (n) Moderate (score 2) % (n) Severe (score 3) % (n) p value 
Sex Female (n=53) 50.9 (27)a 20.8 (11)b 28.3 (15)ab <0.001 

Male (n=67) 17.9 (12)a 56.7 (38)b 25.4 (17)ab  
Age 4 years old (n=34) 32.4 (11)a 67.6 (23)a 0 (0)b <0.001 

5 years old (n=16) 18.8 (3)ab 75 (12)b 6.3 (1)a  
6 years old (n=70) 35.7 (25)a 20 (14)b 44.3 (31)c  

Type of birth Vaginal (n=81) 29.6 (24)ab 50.6 (41)b 19.8 (16)a 0.004 
Cesarean (n=39) 38.5 (15)ab 20.5 (8)b 41 (16)a  

Periods of breastfeeding <6 months (n=31) 51.6 (16)a 48.4 (15)a 0 (0)b <0.001 
6-12 months (n=31) 12.9 (4)a 35.5 (11)a 51.6 (16)b  
12 months < (n=58) 32.8 (19)a 39.7 (23)a 27.6 (16)a  

Periods of using nursing bottle None (n=45) 22.2 (10)a 24.4 (11)a 53.3 (24)b <0.001 
<6 months (n=23) 52.2 (12)a 47.8 (11)a 0 (0)b  
6-12 months (n=15) 6.7 (1)a 40 (6)ab 53.3 (8)b  
12 months < (n=37) 43.2 (16)a 56.8 (21)a 0 (0)b  

Using pacifiers Absence (n=48) 29.2 (14) 37.5 (18) 33.3 (16) 0.402 
Presence (n=72) 34.7 (25) 43.1 (31) 22.2 (16)  

Use of iron supplements None (n=21) 81 (17)a 14.3 (3)b 4.8 (1)b <0.001 
<6 months (n=25) 44 (11)a 52 (13)a 4 (1)b  
6-12 months (n=50) 20 (10)a 44 (22)ab 36 (18)b  
12 months < (n=24) 4.2 (1)a 45.8 (11)b 50 (12)b  

Consumption of chromogenic foods Absence (n=55) 36.4 (20) 32.7 (18) 30.9 (17) 0.248 
Presence (n=65) 29.2 (19) 47.7 (31) 23.1 (15)  

Consumption of cariogenic foods Absence (n=45) 28.9 (13)a 20 (9)a 51.1 (23)b <0.001 
Presence (n=75) 34.7 (26)a 53.3 (40)a 12 (9)b  

Tooth brushing Irregular (n=26) 19.2 (5)a 19.2 (5)a 61.5 (16)b <0.001 
Once a day (n=47) 34 (16)a 63.8 (30)a 2.1 (1)b  
Twice a day (n=47) 38.3 (18)a 29.8 (14)a 31.9 (15)a  

Toothpaste Without toothpaste (n=4) 100 (4) 0 (0) 0 (0) 0.024 
With fluoride toothpaste (n=56) 23.2 (13) 48.2 (27) 28.6 (16)  
With flouride-free toothpaste (n=60) 36.7 (22) 36.7 (22) 26.7 (16)  

Plaque Index(Silness & Loe) Score 0 (n=27) 44.4 (12)a 55.6 (15)a 0 (0)b <0.001 
Score 1 (n=21) 71.4 (15)a 28.6 (6)b 0 (0)b  
Score 2 (n=54) 22.2 (12)a 50 (27)a 27.8 (15)a  
Score 3 (n=18) 0 (0)a 5.6 (1)a 94.4 (17)b  

BTS in parents/siblings Absence (n=59) 55.9 (33)a 25.4 (15)b 18.6 (11)b <0.001 
Presence (n=61) 9.8 (6)a 55.7 (34)b 34.4 (21)b  

TABLE 1:  The distribution of the parameters according to severity of black tooth stain.

Bold numbers indicates significant p values (p<0.05); a-bEach subscript letter denotes a subset of group categories whose column properties do not differ significantly from each other 
at the 0.05 level; BTS: Black tooth stain.



to differences in the microbial acquisition pattern in 
the oral cavity but, other factors could modify its ef-
fect.27,28 Therefore, this result should be supported by 
future microbiological studies about BTS and mode 
of delivery. 

In this study, it was observed that all children 
with BTS were breastfed for varying periods of time. 
While mild scores were more common in children 
who were breastfed for less than 6 months, severe 
scores were more common in children who were fed 
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Parameters XSD NBST Median (minimum-maximum) NBST Test statistics p value 
Sex Female (n=53) 56.722.99 50 (20-100) 1719 0.764* 

Male (n=67) 53.620.52 53 (20-100)  
Age 4 years old (n=34) 43.8212.8 40 (30-60)a 9.533 0.009# 

5 years old (n=16) 61.9433.18 51.5 (20-100)ab  
6 years old (n=70) 58.820.01 53 (20-95)b  

Type of birth Vaginal (n=81) 50.9818.8 50 (20-100) 2013.5 0.014* 
Cesarean (n=39) 63.2624.76 78 (20-95)  

Periods of breastfeeding <6 months (n=31) 36.777.48 40 (30-50)a 39.461 <0.001# 
6-12 months (n=31) 55.8115.2 53 (20-95)b  
12 months < (n=58) 64.2423.57 60 (20-100)b  

Periods of using nursing bottle None (n=45) 59.7321.92 53 (20-100)a 33.359 <0.001# 
<6 months (n=23) 356.97 33 (30-50)b  
6-12 months (n=15) 73.1328.37 86 (25-100)a  
12 months < (n=37) 54.2213.86 58 (30-95)a  

Using pacifiers Absence (n=48) 60.6823.44 60 (25-100) 1108.5 0.001* 
Presence (n=72) 46.415.06 50 (20-87)  

Use of iron supplements None (n=21) 4414.16 40 (20-78)a 11.298 0.01# 
<6 months (n=25) 51.6420.04 50 (30-100)ab  
6-12 months (n=50) 56.0421.46 53 (30-95)ab  
12 months < (n=24) 65.7924.38 60 (30-100)b  

Consumption of chromogenic foods Absence (n=55) 58.8226.66 50 (20-100) 1938 0.425* 
Presence (n=65) 50.4212.18 53 (20-83)  

Consumption of cariogenic foods Absence (n=45) 49.7318.73 50 (20-100) 1147 0.003# 
Presence (n=75) 63.6923.41 53 (30-100)  

Tooth brushing Irregular (n=26) 48.511.34 53 (30-78) 3.455 0.178# 
Once a day (n=47) 5922.2 60 (20-100)  
Twice a day (n=47) 54.5124.59 40 (20-87)  

Toothpaste Without toothpaste (n=4) 500 50 (50-50) 0.348 0.840# 
With fluoride toothpaste (n=56) 57.8426.28 56.5 (20-100)  
With flouride-free toothpaste(n=60) 52.6216.82 53 (20-100)  

Plaque Index (Silness & Loe) Score 0 (n=27) 54.8117.9 60 (33-100) 4.816 0.186# 
Score 1 (n=21) 46.4319.36 50 (20-100)  
Score 2 (n=54) 58.9426.07 54 (30-100)  
Score 3 (n=18) 53.228.6 53 (30-80)  

Black tooth stain in parents/siblings Absence (n=59) 51.4921.07 50 (20-100) 1389.5 0.03* 
Presence (n=61) 58.3321.76 55 (30-100)  

Severity of black tooth stain Mild (n=39) 42.3112.24 40 (20-80)a 28.949 <0.001# 
Moderate (n=49) 55.6724.35 60 (30-100)b  
Severe (n=32) 69.3116.61 53 (20-100)c

TABLE 2:  The distribution of the parameters according to number of black stained tooth.

*Mann-Whitney U test; #Kruskal-Wallis H test; bold numbers indicates significant p values (p<0.05); a-cEach subscript letter denotes a subset of group categories whose column 
properties do not differ significantly from each other at the 0.05 level; SD: Standard deviation; NBST: Number of black stained tooth.



between 6 and 12 months. The NBST was also higher 
in children who were breastfed for more than 6 
months. This result can be supported by studies re-
porting less Streptococcus mutans colonization in 
children who were breastfed up to 12 months.29,30 It 
can be thought that the low colonization of cariogenic 
bacteria increases the concentration of chromogenic 
bacteria in the oral flora. These bacteria compete for 
the location sites and reducing the potential adhe-
sion.22 Besides that, children who were never fed with 
nursing bottle had more severe stains than those who 
were fed for more than 12 months. This result is in 
line with previous studies reporting nursing bottle use 
as a risk factor for BTS.6,7 The using of pacifiers was 
not associated with SBST but, children who used 
pacifiers at least 6 months have higher NBST than 
who did not. The result can be explained with the 
study which reported that pacifiers constitute a pref-
erential site for the growth of oral biofilm.31 

In the present study, when children were com-
pared according to tooth brushing frequency, SBST 
and NBST were similar as in previous studies.7,8 Chen 
et al. found that the mean visible plaque index of pa-
tients with BTS was lower than in the control group.7 
When the plaque index according to Silness and Loe 
was compared among children with BTS, mild stains 
were more commonly observed in children with 
lower plaque index, while SBST was more severe in 
children with high plaque index. Additionally, no dif-
ference was found in terms of NBST. The differences 
in the studies may be due to differences in the sam-
ple group and the study method.24 

The relationship between BTS and fluoride has 
been controversial in previous studies. Most of the 
authors have reported that children who use fluoride 
toothpaste or mouthwash more frequently are ex-
posed to BTS, and the authors explain this result as 
fluoride reduces the acidogenic capacity of dental 
plaque and the higher pH of saliva promotes BTS for-
mation.2,6,12 However, in one of the study, correlation 
between BTS and the type of toothpaste was not 
found significant.7 Similarly, in this study, no signif-
icant difference was found in terms of SBST or 
NBST between children who used and did not use 
fluoride toothpaste. The differences in the frequency 
of brushing, the variable amount of fluoride in the 

toothpastes, and the unknown intake of fluoride from 
other sources are the limitations of the study and may 
explain the differences between the results of previ-
ous studies. 

Iron supplements have been reported to increase 
the occurrence of BTS by increasing the level of iron 
in the saliva.32 In this study, severe SBST was more 
common in children who used iron supplements for 
more than 12 months. NBST was found to be higher 
in children who used iron supplements for 6 months 
or longer compared to children who did not use iron 
supplements. This result is in agreement with studies 
which found that iron supplementation during preg-
nancy and in childhood was associated with BTS de-
velopment.6,7,33 

In this study, children who have BTS in at least 
one of their family members had more stained teeth 
and more severe scores than those without. This re-
sult may be associated with maternal or family trans-
mission as an important colonization route in 
children, intra-familial transmission of bacteria 
such as Provetella intermedia and Porphyromonas 
gingivalis, or similar dietary habits of family mem-
bers.34,35 

Most of the authors suggested that there is an in-
verse ratio between BTS and dental caries, lower 
dmft index was found in children with BTS. In the 
study of Gasparetto et al., children with severe BTS 
had less caries in their permanent teeth.18 Various fac-
tors such as chemical composition of saliva, bacterial 
adhesion competition and buffering capacity were re-
lated with this result.2,3,5,7,8 In the present study, chil-
dren who frequently consumed cariogenic foods had 
lower NBST (50%) and lower percentages (12%) of 
severe BTS than those who did. But, dmft scores of 
children with different stain scores were found simi-
lar in the present study. The difference between the 
results of previous studies can be thought to be 
caused by the differences in the age of the study 
group and method. While in previous studies, chil-
dren were evaluated as having BTS or not, in our 
study, all children had BTS and children were classi-
fied according to the severity of BTS. Therefore, it 
can be thought that caries affect the presence of BTS 
but, not its severity. However, further studies are 
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needed as more definitive conclusions can be made in 
larger populations. 

This present study has some limitations because 
of its cross-sectional design and not including some 
factors (demographic feature and socioeconomic 
level of parents, analysis of saliva, microbiological 
analysis of oral flora) that may affect severity and ex-
tension of BTS. Further longitudinal clinical studies 
and microbiological studies are needed to fully un-
derstand the relationship between factors which in-
fluence the severity and extension of BTS. 

 CONCLUSION 
In conclusion, in the present study it was found that 
both the number of black stained teeth and severity of 
black stains were differed according to age, type of 
birth, periods of breastfeeding, periods of using nurs-
ing bottles, using iron supplements, consumption of 
cariogenic foods, and BTS in parents/siblings. Un-
derstanding the different factors which influence the 
severity and extension of BTS in primary teeth will 
support to better management approaches and quality 
of esthetic treatments, and improving children’s qual-
ity of life.  
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