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Objectives: The aim of this study was to determine the prevalence and characteristics of
Mongolian spots in Mongolian infants. Methods: This hospital-based, descriptive cross-
sectional study was conducted nationwide among 2641 newborn infants in Ulaanbaatar and
in 21 provinces hospitals within 96 hours postpartum in 2015. Results: The prevalence of
Mongolian spots in Mongolian infants was 91.3%. The prevalence of spots in females was
92.1% and in male newborns it was 90.6% (p>0.05). The prevalence of Mongolian spots
in the Western provinces was lower than in the rest of other provinces (98.3% and 95% Cl:
96.4-99.4). For of infants with Khalkha parentage, 92.7% had Mongolian spots, while 64.7%
of infants with Kazakh parentage had Mongolian spots. The Mongolian spots are commonly
located in infant’s lower back (88.3%) and had an average length of 3.7+2.7 cm, width of
2.7+1.9 cm and an average area of 14.2+23.3 cm2. The appearance of Mongolian spots on
the infant’s legs, face, chest, hands, feet, knee, and cheeks were less frequent. Conclusion: The
prevalence of Mongolian spots among Mongolian infants was 91.3% [95%Cl: 87.2-95.3] and
significant difference was observed between Mongolian and Kazakh infants.
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Introduction

it the Mongolian spot. He believed that Mongolian spot was a
distinct characteristic of the Mongols and other non-Caucasian

Mongolian spot is a type of dermal melanocytosis, which
presents at birth as an ill-defined area of slate gray to deep blue
pigmentation over the lumbosacral area [1, 2]. The Mongolian
spot is blue, grey-blue birth mark and it is revealed immediately
after birth or a week following delivery. A German Professor
Baelz in 1885 identified it in Japanese newborns and named
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races [3, 4].

Studies of "Mongolian spot” prevalence have been
conducted in many countries, namely in USA (Native Americans),
Korea, China, Japan, Nigeria, Iran, India, Taiwan, Brazil, Australia,
Italy, Arab, Turkey [5- 20]. Those studies determined the specific
prevalence among newborns and general population. According
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to the study conducted in the United States, 90% of Native
Americans, 80% of Asian population, 70% of Spanish and 10%
of white infants are born with Mongolian spots [3]. The Gordova
study found that Mongolian spotis correlated with genetics and
was found to occur mostly in Asian children, also 80.0% of
Eastern Africa, 46.0% of Spanish and 1-9% of white children
[21]. Since 1700's, the history of Mongolian spots is interwoven
with myths, and beliefs about geographical uniqueness, along
with information on its prevalence, genetics, ethnic groups,
characteristics of neonatal (weight, height, gestational age), and
health significance [21, 22]. Today, approximately 1,700,000
items of information on this topic are available on the internet.
Until now, there has been no substantial study on the prevalence,
ethnography, and history of Mongolian spots donein Mongolia.
While majority of the Asian infants are expected to be born
with Mongolian spots, it is necessary to study and determine
the precise percentage of Mongolians with blue spots. Although
this spot named as a “Mongolian spot”, there is no data in
relation to its genetics and history in Mongolia. Moreover, we
are not able to find any data on the prevalence of the Mongolian
spots among Mongolians. Therefore, the goal of the study was
to determine the prevalence of Mongolian spots in Mongolian
infants and its geographic variation throughout Mongolia.

Materials and Methods

1. Study Design and Method

This hospital-based, descriptive cross-sectional study was
conducted nationwide. The prevalence of the Mongolian spots
within 96 hours of birth was determined on newborn infants,
whose mothers were in the maternity ward after delivery.

2. Sampling and sample size of the study

The study subjects were selected from Ulaanbaatar city and each
of the provinces of Mongolia.The target population of the study
was Mongolian infants and mothers, who were giving birth in
Mongolia. Study error of 2% was assumed with a confidence
interval of 1.96%. Since, no study had been conducted on
prevalence of infants born with Mongolian spot, a lowest
parameter of 50% was used to calculate the sample size, which
was determined as 2401, who could represent the population. In
line with the calculation of errors on data collection, sample size
was increased by 10% (264 infants). Therefore, a total of 2641
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newborn infants were considered as adequate sample size for
this study and 1220 (46.2%) of them were recruited from the
capital city of Ulaanbaatar.

3. Methods of data collection

Data were collected by a researcher using a standardized
questionnaire that consisted of 31 closed and semi-open
questions. The gender, gestational age, anatomical sites of
the Mongolian spot, as well as birth weight, height, parental
consanguinity, and maternal age were recorded. Each child was
carefully examined for the presence of Mongolian spots, during
a systematic physical examination by a researcher with the
assistance of neonatalogist within 96 hours of birth. If a spot was
observed, localization, size, color, and shape were documented.

4. Determination of surface area of Mongolian spot

Surface are size of the Mongolian spot was calculated by the
length and width of the biggest Mongolian spot, converting size
of the spot into a rectangular shape. Mosteller RD108 formula
was used to determine the body surface area (BSA) of the infant.

Wx H 0.5 0.5
BSA = — 55— = 0.016667 x WS x H
Thereby, the percentage of Mongolian spot on the infant's
body surface area was determined.

5. Statistical analysis

Statistical analysis was done by using of SPSS version 21
(SPSS Inc., Chicago, IL, USA). Each infant was considered an
independent sample. To make the data representative of the
entire country, these sample data were then weighted for each
hospital based on the number of births at that hospital in 2012.
The data were managed in a database and were carefully
prepared for data processing. Sample weighting was performed
by using a Sampling 1.0 software. Collected data was exported
from MS Excel 2010 to SPSS 21.0 software’s database and
each information was analyzed thoroughly. The prevalence and
general tendency of Mongolian spot and outcome measures
(prevalence and mean variance) and differences between
groups (gender, gestational age, weight, height, location, and
ethnicity) was calculated with 95% confidence intervals (95%
Cl). Prevalence of Mongolian spot was calculated using the
parameters of averages and frequency. Mann-Whitney U test
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and Kruskal-Wallis test were used to analyze parametric and
non parametric data and ANOVA was used to compare mean
and median parameters. We used the Kolmogorov—Smirnov test
for testing normality of variance and Chi square test was used
to compare categorical variables. Spearmen correlation test was
used to define factors that might be correlated with the size of
the Mongolian spot.

6. Ethical considerations

The survey methodology was reviewed and approved by the
Medical Ethical Committee of the Ministry of Health, Mongolia
on July 8, 2011 (Resolution No 08). Since this was a cross
sectional study, we collected data only after informed consents
were obtained from the surveyed participants.

Results

1. General characteristics of infants

Of the infants studied, 54.3 percent (95% Cl: 52.4-56.2) were
male, average weight was 3400+482.2 grams, birth height was
51.0+2.4 cm and average gestational age was 39.3+1.5 weeks.
The average surface area of the infant body was 0.22 + 0.19 m?.
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Of the infants studied, 8.3 percent [95% Cl: 7.2-9.3]
were twins and 93.2% [95% Cl: 92.2-94.2] were born at
an average of 40+1.4 weeks gestatation. There were 2 main
different ethnicities (Mongolian and Kazakh) and several other
ethnic groups (Khalkha, Durvud, Buriad, Zakhchin, Kazakh, and
Khoton) residing in Mongolia. Mongolian percentage was found
in 95% (95% Cl: 94.3-95.8) of the infants from the maternal
side and 94.7% (95% Cl: 93.8-95.5) from their paternal side.

2. Prevalence of Mongolian spots among infants
The study revealed that prevalence of Mongolian spots in
Mongolian infants was 91.3% [95% Cl: 90.2-92.3]. In female
infants 92.1% [95% Cl: 90.6-93.6] had spots while 90.6%
[95% Cl: 89.1-92.2] of male infants were born with Mongolian
spots, but this small difference was not statistically significant.
The prevalence of Mongolian spots in the Western Provinces
was lower than the rest of the areas, while the prevalence of
Mongolian spots in the Eastern Provinces were higher (98.3%
and 95% Cl: 96.4-99.4) (Table 1). Figure 1 shows prevalence of
Mongolian spot by each province.

In of infants with Khalkha parentage, 92.7 percent had
Mongolian spots, while 64.7% of infants with Kazakh parentage
had Mongolian spots.
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By ethnic group

Figure 1. Prevalence of blue spots in Mongolian infants, by ethnic groups
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Table 1. Prevalence of Blue spot in Mongolian Newborn, by province and region

Sex
Region Name of aimag Preva:ence 95%Cl
n (%) Male Female
Bayan-Ulgii 5 (67.0) 63.7-70.3 30 (65.2) 35 (68.6)
Gobi-Altai 9(94.2) 90.9-97.5 29 (96.7) 0 (90.9)
Zavkhan 65 (97.0) 93.7-100.0 33 (100.0) 2(94.1)
Western region Uvs 1(89.9) 86.6-93.2 29 (85.3) 2(93.3)
Khovd 7(91.7) 88.4-94.9 40 (93.0) 7 (90.2)
327 (86.3) 161 (86.6) 166 (86.0)
Total x2=44.95 83.0-89.6 x?=25.61 x2=20.31
p=0.00001 p=0.001 p=0.007
Arkhangai 74 (94.9) 92.6-97.2 31(93.9) 43 (95.6)
Bayankhongor 74 (98.7) 96.4-100.0 42 (97.7) 32 (100.0)
Bulgan 39 (100.0) 98.7-100.0 22 (100.0) 17 (100.0)
Orkhon 73 (77.7) 75.4-79.9 38 (77.6) 35 (77.8)
Khangai region Uburkhangai 105 (94.6) 92.3-96.9 61(95.3) 44 (93.6)
Khuvsgul 115 (100.0) 98.7-100.0 62 (100.0) 56 (100.0)
483 (93.8) 256 (93.8) 227 (93.8)
Total x2=42.39 91.5-96.1 $2=28.12 x2=17.58
p=0.0001 p=0.0002 p=0.001
Gobisumber 15 (100.0) 98.3-100.0 10 (100.0) 5(100.0)
Darkhan-uul 91(91.9) 90.3-93.5 58 (93.5) 33 (89.2)
Dornogobi 50 (96.2) 94.6-97.8 0(90.9) 30 (100.0)
Dundgobi 32(91.4) 89.8-93.0 17 (94.4) 15 (88.2)
Central region Umnugobi 42 (97.7) 96.1-99.3 3(95.8) 19 (100.0)
Selenge 69 (90.8) 89.2-92.4 39 (86.7) 30 (96.8)
Tuv 32 (100.0) 98.2-100.0 16 (100.0) 16 (100.0)
331 (94.0) 183(92.9) 148 (95.5)
Total x2=3.1 92.4-95.6 $=5.9 x2=13.45
p=0.21 p=0.45 p:O 04
Sukhbaatar 45 (97.8) 93.7-100.0 23 (95.8) 2(100.0)
Khentii 56 (100.0) 98.2-100.0 30 (100.0) 6 (100.0)
Dornod 1(97.3) 93.2-100.0 45 (95.7) 6 (100.0)
Eastern region 172 (98.3) 98 (97.0) 4(100.0)
Total x2=2.25 94.2-100.0 x?=3.61 x?=2.06
p=0.34 p=0.43 p=0.35
Ulaanbaatar 1098 (90.0) 85.9-94.0 594 (88.8) 504 (91.5)
Mongolia 2411 (91.3) 87.2-95.3 1292 (90.6) 1119 (92.1)

3. Distinguishing characteristics of infant Mongolian
spot

The Mongolian spots were most commonly located in infant's
lower back (2127, 88.3%). Mongolian spots on the infant’s legs,
face, chest, hands, feet, knee, and cheeks were less common
(Table 2). Furthermore, majority of infant's Mongolian spots
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were deep blue in color (1441, 59.8%). The Mongolian spots
commonly located in infant's lower back had an average length
of 3.7+2.7 cm, width of 2.7+1.9 cm, and an average square
area of 14.2+23.3 cm?. Relatively large Mongolian spots were
found on the infant’s ankle (22.0 cm?), left shoulder (19.6 cm?)
and the left hand (12.0 cm?) (Table 3). In 28.3% of the infants
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Table 2. Percentage of Newborn with Blue spot, by location of Blue spot, Mongolia
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Location of Blue spot

Percentage of Newborn with Blue spot

nd % [95%Cl] Male, n (%) Female, n (%)
Lumbar area 2127 88.3[87.0-89.5] 88.0[86.2-89.7] 88.6 [86.5-90.4]
Back 864 35.9[33.9-37.8] 36.8 [34.2-39.5] 34.7 [31.8-37.3]
Right shoulder 121 5.4 [4.6-6.3] 4.6 [3.6-5.9] 6.3 [4.8-7.6]
Left shoulder 58 2.41[1.8-3.1] 1.5[0.9-2.1] 3.5[2.5-4.5]
Right hand 53 2.2[1.6-2.8] 2.4[1.6-3.3] 2.0[1.2-2.8]
Left hand 39 1.6[1.1-2.2] 2.1[1.4-2.9] 1.110.5-1.8]
Ankle 38 1.6 [1.1-2.1] 1.7 [1.0-2.4] 1.4[0.8-2.2]
Hip 29 1.2[0.8-1.7] 0.9[0.4-1.4] 1.6 [0.9-2.4]
Thighs 19 0.8[0.4-1.1] 1.0 [0.5-1.6] 0.5[0.2-1.0]
Sole of foot 6 0.2 [0.1-0.5] 0.3[0.1-0.6] 0.2 [0.0-0.5]
Shoulder Blade 5 0.2[0.0-0.4] 0.2[0.0-0.5] 0.2 [0.0-0.5]
things 2 0.1[0.0-0.1] 0.2 [0.0-0.5]
Knee 2 0.1[0.0-0.2] 0.1[0.0-0.2]
Shin 3 0.1[0.0-0.3] 0.2 [0.0-0.4]
Chest 1 0.01[0.0-0.1]
Repeated numbers
Table 3. Mongolian blue spots size, location
. Mongolian Blue Spot, X+ CX
Location of Blue spot
n Length(cm) Depth (cm) Square (cm?)
Sacral area 2127 3.0+£2.6 2.0+1.9 6.0
Gluteal area 864 3.0+3.1 2.0£2.1 6.0
Right shoulder 121 3.3+2.9 3.0+2.1 9.5
Left shoulder 58 5.0+3.4 4.0+2.2 19.6
Right hand 53 3.0+34 2.6+2.3 7.9
Left hand 39 4.0+2.4 3.0+£1.9 12.0
Ankle 38 5.0+4.0 4.1+2.5 22.0
Lumbar area 29 4.0+2.2 3.0+1.7 12.0
Thigh 19 2.0£3.2 3.0£2.0 6.0
Foot 6 3.0+2.3 2.7+1.5 6.7
Shoulder 5 2.0+2.7 2.0+1.4 4.0
Cheeks 5 6.0+3.7 4.5+3.5 27.0
Knee 2 6.0+1.4 4.0+0.1 24.0
Shin 2 6.0+0.1 4.0+0.1 24.0
Chest 3 7.5+0.1 4.2+0.1 31.5
Total 3372 3.7+2.7 2.7+£1.9 14.2+23.3
*Repeated numbers
WWW.Cajms.mn 263
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Table 4. Mongolian Blue Spots shape, by color and location

Epidemiology of Blue Spot

Location Sacral area Gluteal area Shoulders Total
L % n % n % n %

Shape Elliptical 1538 75.8 614 75.2 156 87.6 1807 75.0

Oval 484 23.8 200 24.0 22 12.4 596 24.7

Unclear 6 04 6 0.8 - - 7 0.3

Deep blue 1222 60.3 493 59.8 110 64.3 1374 59.7

Color Gray blue 775 38.2 308 37.8 63 35.6 878 38.2

Mixed 31 1.5 19 2.3 1 0.1 48 2.1
Total 2028 100.0 820 100.0 174 100.0 2410 100.0

with spots, the babies had a single spot, while 71.7% had more  Discussion

than one. There were 40 different grouping of locations for blue
spots in newborns with more than one and 16 locations for a
blue spot when the newborn had a single spot.

The Mongolian spot on the lumbosacral area was usually
single, while spots on the upper and middle back typically had
2-3 separate parts. The majority of Mongolian spots on shoulders
had up to 3 parts. Mongolian spots on the ankle and legs had
3 or more parts. Elliptical spots were found on 75.0% (95%
Cl:73.1-76.7) of the infants while 24.7% [95% Cl: 22.9-26.7]
were circular. Most of the spots on the lumbosacral were oval-
shaped and deep blue in color (Table 4).

4. Results of the relevance analysis of infant Mongolian
spot

Number of indicators, such as infant gender, birth weight, birth
height, provinces and ethnicity were used for the statistical
analysis. The Mongolian spots were not related with the birth
weight or birth height (p=0.27, p=0.884).

In Kazakh infants, 66.4 percent (95% Cl: 57.9-74.4)
were born with Mongolian spots while 92.5% of Mongolian
infants [95%Cl: 91.5-93.5] had them. This difference was
highly statistically-significant (p=0.0001). The prevalence of
infants with Mongolian spot in Western province of Mongolia is
86.3%, which was significant lower (p=0.0001) than the other
provinces (Table 5). The size of the infant Mongolian spot was
not statistically associated with the length of the infant, the
gestational age, and the age of the mother (Table 6). The size of
the Mongolian spots were positively correlated with the infant's
weight (p=0.013). The size of the Mongolian spot square was
strongly and directly correlated with the body surface area of the
infant (p=0.0001) (Figure 2).
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There are two ethnic groups present in Mongolia that have
Mongolian spots, the Mongols and Kazakhs. This study found
that 66.4% [95% CI:57.9-74.4] of infants from Tureg (Kazakh
and Khoton) parentage has Mongolian spots and 92.5%
[95% ClI: 57.9-74.4] of infants from Mongolian descent has
Mongolian spots. The low prevalence [65.0%; 95% Cl:63.7-
70.3] of Mongolian spot in Bayan-Ulgii province comes from
the larger proportion of Kazakh people living in that province.
Several studies on prevalence of Mongolian spot have been
conducted worldwide. The reported prevalence of the Mongolian
spot variesas follows: East Africa (95.0%), Native Americans
(90.0%), Korean (97.1%), China (86.3), Japan (81.5%), Nigeria
(74.8%), Iran (71.3%), India (60.2-62.2%), Spain (60.0%),
Taiwan (61.6%), Brazil (60.0%), Hungary (22.6%), Australia
(25.5%), ltaly (2-5%), Arab (8-10%), Azerbaijan (10%), and
Turkey (10-12%) [2, 5-20].

We found that the prevalence of Mongolian spot in Mongolia
is 91.6%. Accordingly, this result shows close correlation with
East African people (95.0%) and the Native Americans (90.0%)
(Figure 3). In 1912, Eric Bellingham Smith first proposed the
hypothesis that the unique characteristic of infant birth with a
Mongolian spots was not unique to the Mongolians [3]. Indeed,
the findings of the Mongolian spot studies in many countries
proves his hypothesis. One very old Mongolian dictionary
interpreted the Mongolian spot as an indicator of heritage and
the term’s importance in the modern Mongolian language is
reflected in the saying “Heredity is your blood, bone, brain, flesh
and the Mongolian spot on the lower back on your body that
came with your birth represents your Mongolian heredity”[22].

According to these Mongolian heritage original resources
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Table 5. Distribution of Mongolian spot, by some indicators, Mongolia

Variable/
Newborn
Category Total |
With spot None spot p-value
n % n % n
Male 1292 90.6 134 9.4 1426
Gender p=0.07°
Female 1119 92.1 96 7.9 1215
: : <2500 67 91.8 6 8.2 73
Birth weight (g) p=0.44
>2500 2344 91.3 224 8.7 2568
) <37 week 2243 91.2 217 8.8 2460
Gestational age p=0.452
>37 week 168 92.8 13 7.2 181
Western 327 86.3 52 13.7 379
Khangai 483 93.8 32 6.2 515
Region Central 331 94.0 21 6.0 352 p=0.0001°
Eastern 172 98.3 3 1.7 175
Ulaanbaatar 1098 90.0 122 10.0 1220
Nationality Mongolian 2343 92.6 187 7.4 2530 000001
(mothers) Turkic 68 61.3 43 38.7 111 p=0.
Nationality Mongolian 2325 92.5 189 7.5 2514 ~0.0001°
(fathers) Turkic 81 66.4 41 33.6 122 p=0.
Total Newborn 2411 91.3 230 8.7 2641
*Mann-Whitney U test, ®Kruskal Wallis test
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Figure 2. Correlation of the Mongolian blue spot size (square) with the surface area of the infant body
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Table 6. Correlation of newborns weight and square of Mongolian spot's

. ) . Newborn's . Body surface area ,
Variable Birth weight . Gestational age Mother's age  Square of spot
height (BSA)
. i 1.000 0.620" 0.300" -0.019 0.060" 0.051"
Birth weight
0.0001 0.0001 0.342 0.002 0.013
L 1.000 0.241" -0.038 0.041° 0.016
Newborn's height
0.000 0.061 0.033 0.435
, 1.000 -0.042" -0.008 -0.018
Gestational age
0.041 0.679 0.367
1.000 -0.020 0.996"
Body surface area (BSA)

0.334 0.0001

) 1.000 -0.017
Mother's age
413
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Figure 3. Countries with the prevalence of the blue spot, 2012

dated 40,000 years ago, Mongolian ancestors had knowledge accounts of Mongolian spots dated back to Hippocrates. In
of the Mongolian spot then proving that Mongolians were Turkey, it was known as “leke” or “spot”. Also, the Mongolian
born with Mongolian spots during that time [22]. Throughout spot is referred to in Japanese as “osshirigaaoi”, meaning to
the centuries, Mongolian spot has been subject of controversy have a blue bottom. In China, it is known simply as “mark” (taiji),
in many biological and anthropological studies. Earliest known where when a child is born. Also, in Mexican and Kyrgizstan's
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ancient historical sources noted that blue spot’s presence among
their infants [21]. These historical records describing Mongolian
spots indicate it has existed among infants of many countries
all over the world since ancient time. During the late 19" and
earlier of the 20" century, Mongolian spots were acentral of
topic of many anthropological debates. Some Mongolists claim
that the “Mongolian spots” in other nations are inherited as
a result of the conquest of the Mongolian army. Larsen and
Godfrey proposed a Mendelian inheritance as a hypothesis that
Mongolian spot is inherited generation to generation by the Law
of Segregation [23]. There are 3 types of general inheritance from
parents to child like dominant, homozygous, and heterozygous
[24]. Researchers have yet to defined the general inheritance
Mongolian spots or heterogeneity of the types of spots.

In general, Mongolian spot is located lower side of back and
has deep blue and grey blue color [17]. According to the study of
Silengo et al the classical location of Mongolian spot is the back
[9]. Our survey also found similarity of location of Mongolian
spot. However, some infants had the Mongolian spot on their
leg, hand, shoulder, face, and sole. However, these locations
for the Mongolian spot were rare as was reported by Lever et
al (2015) and Pariser, et al [23, 24]. According to the study of
Gordova, Mongolian spots located are not found on the face and
chest but only in rare cases they have reported on the shoulders
and soles [25]. Our study results were similar.

In addition, we did not find relationship between Mongolian
spot with gestational age, gender, weight, and height of infant,
maternal age, and birth delivery type. These results were similar
with results of other studies [3, 10, 20, 25].

We trust that this study will provide baseline information for
historians, ethnographers, anthropologists and sociologists who
are interested in expanding research regarding the Mongolian
spot. Further research is needed to understand the genetics and
health implications of the blue spot. One of the limitations of
our study was the number of respondent’s and the occasionally
lack of information on the birth place, age and ethnicity of the
infants’ father. Moreover, it was not possible to compare our
results to other studies, as we could find no previous studies
on the distribution of the Mongolian spot among Mongolian
descents.

In conclusion, the prevalence of Mongolian spots among
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Mongolian infants was 91.3% (95% Cl: 87.2-95.3] and its
prevalence was higher among Mongolian compared to Kazakh
infants (92.5% verses 66.4 percent, p=0.0001). Its prevalence
was lower in Western province of Mongolia (p=0.0001) where
there is a larger proportion of Kazakh people. The spot's size was
positively correlated with the body surface area (p=0.0001) and
infant’s weight (p=0.013).
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