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Effect of horse and goat meat on acute pulmonary 

edema induced by adrenalin hydrochloride in mice

Alimaa T 1, Molor-Erdene P1, Tumurbaatar N1, Chimedragchaa Ch2

1School of Traditional Medicine, Health Sciences University of Mongolia
2Traditional Medical ScienceTechnology and Production Corporation of Mongolia

 

AbsTrACT

Diet is one of four  treatment  methods of Traditional Mongolian Medicine  (TMM) and  it  plays an  important  role  
in  prevention and treatment of  diseases.  Traditional principles of disease treatment and prevention with diet can be 
combined with conventional medical practices and may lead to a possibility of developing new treatment and preventive 
strategies.  In this  study, the  effect  of  horse  meat  which  has  a  hot  quality  and  goat  meat  which  has a  cold  quality 
were examined on acute  pulmonary  edema  induced  by adrenalin  hydrochloride in  mice in the spring and autumn. 
Mice were given 2.85 g/kg of horse or goat meat for 14 days in the spring and autumn. Then acute pulmonary edema was 
induced in mice by injecting adrenaline hydrochloride at a concentration of 25 mg/kg. Euphillin (2.1 mg/kg) was used as 
a standard medicine for comparison.  After administration of adrenalin hydrochloride, mice  were  sacriiced  and  lung 
tissues  were  removed  for  measurements  of  pulmonary surfactant stability coeficient,  pulmonary index,  and alveolar 
diameter. Histological analysis of the lung tissues were also performed.
Horse meat increased pulmonary surfactant stability coeficient and alveolar diameter in mice given adrenalin hydrochloride 
in both seasons. Horse meat  had  no signiicant effects  on pulmonary index  in the  autumn, though  it  reduced  it  in the  
spring. Furthermore, histological analysis revealed that horse meat reduced pulmonary edema and improved the repair 
of alveolar structure in both seasons.  However, goat meat had no effect on pulmonary surfactant stability coeficient and 
alveolar diameter in mice administered adrenalin hydrochloride in the autumn however, it increased in the spring.  When 

compared to goat meat, horse meat decreases alveolar collapse and pulmonary edema in mice model of pulmonary edema 
induced by adrenalin hydrochloride.

Key words: horse meat, goat meat, pulmonary edema, pulmonary surfactant stability coeficient 
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INTroduCTIoN

Mongolians have an ancient history of treating diseases 
with diet.  Diet is a part of Mongolian traditional treatment 
methods and plays an important role in preventing and 
treating diseases. In TMM, the human body is dependent 
on its   environment and inluenced by seasonal changes. 
This should be considered when treating and preventing 
diseases.1-6 

In traditional medicine, food and beverages are generally 
classiied by their quality into hot and cold. Food and 
beverages with hot qualities are used to treat diseases with 
cold qualities and food and beverages with cold qualities 
are used to treat diseases with hot qualities.1-4

Wind, bile, and phlegm are the main theoretical essences 
of TMM. The quality of the three essences should be equal 
in order to keep a person healthy. According to the theory 
of the three elements, each of body’s organs have dominant 

features of one of the three elements. For example, the 
lungs belong to phlegm dominant organs by their function 
and localization in the body. Sputum excretion during lung 
diseases is enhanced by the moisture of phlegm.  Phlegm 
is accumulated in the winter and surged by inluence of the 
spring’s warmth.1-4

In this study, the effects of horse meat with hot quality and 
goat meat with cold quality were examined on adrenalin 
hydrochloride-induced pulmonary edema in different 
seasons.  

MATErIAls ANd METhods

Experimental procedures of the study were performed in 
research laboratories of the Scientiic Research Center of 
Traditional Medical Science Technology and Production 
Corporation of Mongolia. The study protocol was ap-
proved by the Ethical Committee of the  Health Sciences  
University of  Mongolia and  the  care  and  handling of 
the  animals  were in  accordance with  the   requirements 
of the Medical Guidelines for the Care and Use of Labora-
tory Animals ( 2007). Speciic pathogen-free  white  mice 
weighing 20-30 g were  used for the  study  and  all  were  
kept  in  similar  conditions.  For preparing horse and goat 
meat soup, thigh portions were taken from Mongolian 
horses and goats whole meat according to MNS 3201-1981 
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In  the autumn, euphillin increased  pulmonary  surfactant 
stability coeficient  by  64.5%  (Table 1)  and by  58.9%  in 
the spring compared  to the control  (Table  2). 

Effects  of  goat  and horse  meat on alveolar diameter  in 

mice  administered  adrenalin  hydrochloride.

In  the autumn, horse meat increased alveolar diameter by 
38.6% (p<0.05) at 20 min after adrenalin hydrochloride  
administration (Table 1). While  in the  spring, alveolar 
diameter was increased by horse meat treatment by 
44.5% (p<0.05) 20 min after adrenalin hydrochloride  
administration (Table 2). In the autumn, goat meat had 
no effect on  alveolar diameter in mice  administered  
adrenalin hydrochloride (Table 1). However, it  increased  
alveolar diameter  1.2  fold  20 min  after the adrenalin  
hydrochloride  injection in the spring (Table 2).  In euphillin 
treated  animals, alveolar diameter    increased by 1.46 fold  
20 min  after adrenalin hydrochloride  administration in 
the autumn (Table 1). In the spring, euphillin increased 
alveolar  diameter by 1.5  fold 20 min  after adrenalin 
hydrochloride injection (Table 2).

Hystological analysis of adrenalin hydrochloride-induced 

pulmonary edema in mice treated with horse and goat 

meat.

Histological analysis reveals a hemorrhagic luid illing 
70-80% of air spaces of the lung in animals administered 
adrenalin hydrochloride. Emphysema, mucosal edema of 
small and middle bronchiole, mixed iniltration (sputum, 
sloughed mucosal cells, erythrocytes), engorged alveolar 
capillaries, plasma proteins, and hemosiderin were also 
seen in alveolar lumen by histological analysis (Figure 
2.B). 

In the autumn, horse meat reduced alveolar iniltration 
by 30-40% in adrenalin hydrochloride treated animals. 
Repaired alveolar structure and macrophages were also 
seen (Figure 2.C). In the spring, pulmonary edema and 
alveolar ventilation decreased in horse meat treated animals 
compared to the control. In the spring, goat meat slightly 
improved alveolar structure and ventilation, though edema 
and patchy shedding of bronchial mucosa and alveolar 
iniltration with neutrophils were also detected (Figure 
2.D). No detectable changes were observed in animals 
treated with goat meat in the autumn.

dIsCussIoN

In this study, we demonstrated that horse meat improved 
pulmonary surfactant stability and reduced alveolar collapse 
in animals given adrenalin hydrochloride.10-12 These results 
support the concept of traditional medicine that diseases 
of the lungs are treated with diet, medicine, and behavior 
with warm and oily qualities. It can be further explained 

standard. Adrenalin hydrochloride (25 mg/kg) was injected 
via the tail vein by a slow injection to induce acute pulmo-
nary edema in mice. Horse and goat meat were given (2.85 
g/kg) for 14 days before administration of adrenalin hydro-
chloride. Euphillin was administered orally twice a day for 
5 days before the adrenalin hydrochloride injection. Imme-
diately after administration of adrenalin hydrochloride the 
lung tissues were removed for further analysis. Sections 
of lung tissues were visualized under a microscope and al-
veolar diameter was determined by Pattle’s method.7 The 
following formula was used for determining pulmonary 
surfactant stability coeficient. 

SC= 

SC-stability coeficient (surface activity)
D

1
-irst measurement (diametrical sum of 10 alveoli)

D
2
-measurement after 20 min (diametrical sum of 10 

alveoli)

Histological procedures were performed in the research 
laboratories of the Pathological Center and School of Bio-
medicine, HSUM using the Aristoplan microscope. Tissue 
sections were ixed in 10% formalin and subsequently 
dehydrated through a series of washes in increasingly high 
concentrations of ethanol followed by xylene washes. Then 
samples were embedded in parafin. Serial sections were 
cut and stained with Hematoxylin and Eosin according 
to Bradbury (1996).8 The experimental procedures were 
performed similarly in the spring and autumn.

Data are presented as means ± SD. The results were 
compared using analysis of t-test. A level of p<0.05 was 
accepted as statistically signiicant.

rEsulTs

Effects  of  goat  and horse  meat on pulmonary  index  in 

mice  administered  adrenalin  hydrochloride.  
In  the autumn, the pulmonary index  was  slightly reduced  
in mice  treated  with  horse  (1.17  fold)  and goat (1.2  
fold) meat respectively  compared to the control. In the 
spring, horse  and goat meat  reduced pulmonary index 1.86 
(p<0.05)  and 1.51 fold respectively (Table 2). Euphillin 
reduced  pulmonary index 1.26 fold in the autumn (Table 
1) and 1.77 fold  in the spring  (Table 2). 

Effects  of  goat  and horse  meat on surfactant stability 

coeficient  in mice  administered  adrenalin  hydrochloride.
Horse  meat increased  the pulmonary  surfactant stability 
coeficient  by 54.7% (p<0.05) in the autumn (Table 1)  and 
by 69.66% (p<0.05) in the spring (Table 2) compare to the 
control. Goat  meat had no effect on pulmonary  surfactant 
stability coeficient in mice  administered adrenalin 
hydrochloride  in the autumn (Table 1)  however,  it 
increased that  by 56.4% (p<0.05)  in the spring  (Table 2). 

(D
2
)2 (D

2
)2

(D
2
)2 (D

2
)2
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by results of histological analysis of lung tissue showing 
that “horse meat + autumn” version of treatment reduced 
alveolar iniltration and improved the repair of alveolar 
structure, while “horse meat + spring” version of treatment 
reduced pulmonary edema and alveolar ventilation. 

In the spring, more increases in pulmonary surfactant 
stability coeficient, pulmonary index, and alveolar 
diameter were observed in horse meat treated animals. This 
is consistent with the theory of traditional medicine that 
foods with hot quality are more effective in the phlegm 
accumulating and surging seasons such as winter and 
spring. 

Food generates heat or coolness by its hot or cold qualities 
in order to make balance between hot bile or alpha type 
and cold phlegm or beta type diseases (Ambaga.M.1995).9  
New principles of healthy diet and food therapy can be 
developed by studying hot and cold qualities of food and 
their effects on hot and cold reactions that are carried out 
within the organism.

Conclusion

When compared to goat meat, horse meat has more effects 
on decreasing alveolar collapse and pulmonary edema in 
the mice model of pulmonary edema induced by adrenalin 
hydrochloride. 

Table 1

¹ Groups

body weight 

/g/

Alveolar diameter

/mm/

Pulmonary 

index

Pulmonary 

surfactant 

stability 

coeficient 

M±m
0 min

M±m

20 min

M±m
M±m M±m

1
Dis.water+Àd/h 
(Control) 

30.82±5.003 5.28±1.02 4.32±0.63 0.016±0.001 0.67±0.06

2  Horse meat+Àd/h 27.76±5.07 5.86±1.78 7.04±2.61* 0.0136±0.005 1.48±0.05*

3  Goat meat+Àd/h 25.78±2.69* 6.16±1.02 4.92±1.54 0.0133±0.003 0.66±0.03*

4  Euphillin+Àd/h 28.24±2.1 4.8±1.9 6.34±2.36 0.0126±0.003 1.89±0.08*

Effect of horse and goat meat on adrenalin hydrochloride-

induced changes in alveolar diameter, pulmonary index, 

and pulmonary surfactant stability coeficient determined 
in the autumn. Horse and goat meat were given 14 days 

before adrenalin hydrochloride administration. Alveolar 
diameter was measured at the indicated times after 
adrenalin hydrochloride injection. Data are means ± SD of 
10 animals. *P<0.05 vs. control.

Table 2

¹
Groups

body  weight 

/g/

Alveolar diameter

/mm/

Pulmonary 

index

Pulmonary 

surfactant 

stability 

coeficient 

M±m
0 min

M±m

20 min

M±m
M±m M±m

1
Dis.water+Àd/h 
(Control)

32.76±4.07 5.86±0.81 4.56±0.93 0.0216±0.009 0.64±0.03

2 Horse meat+Àd/h 31.38±4.58 6.06±2.34 8.22±1.91* 0.0116±0.004* 2.11±0.9*

3 Goat meat+Àd/h 35.2±6.67 4.74±0.94* 5.48±0.68* 0.0143±0.005 1.47±0.64*

4 Euphillin+Àd/h 31.42±3.22 5.54±0.48 6.88±0.9* 0.0122±0.004 1.56±0.42*

Effect of horse and goat meat on adrenalin hydrochloride 

induced changes in alveolar diameter, pulmonary index, 

and pulmonary surfactant stability coeficient determined 
in the spring. Horse and goat meat were given 14 days 

before adrenalin hydrochloride administration. Alveolar 
diameter was measured at the indicated times after 
adrenalin hydrochloride injection. Data are means ± SD of 
10 animals. *P<0.05 vs. control. 
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Figure 1

Effect of horse and goat meat on adrenalin hydrochloride 

induced increase in pulmonary surfactant stability 

coeficient determined in the spring and autumn. Horse 
and goat meat were given 14 days before adrenalin 
hydrochloride administration. Surfactant stability 
coeficient was determined as shown in materials and 
methods. Data are means ± SD of 10 animals. *P<0.05 vs. 
control. 

Figure 2

Effects of horse and goat meat on the pulmonary 

histopathological changes of mice with acute pulmonary 

edema. Lung sections stained with hematoxylin-eosin 
after adrenalin hydrochloride administration revealed 
pulmonary histopathological changes. A. control group: 
normal structure. B. adrenalin hydrochloride group: 1. 
engorged vessels, 2. bronchospasm, 3. inlammatory 
iniltrates in interstitial tissues, 4 and 5. inlammatory 
iniltrates in alveolar lumen,  6. engorged vessels. C. 
Horse meat + adrenalin hydrochloride group: 1. edematous  

bronchiol, 2. inlammatory  iniltrates  around  blood 
vessel, 3 and 4. inlammatory cells in alveolar lumen, 5. 
vascular spasm. D. Goat meat + adrenalin hydrochloride 
group:  1. inlammatory iniltrates in bronchial lumen, 2. 
inlammatory iniltrates in interstitial tissues.   
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Prevalence of respiratory allergies among 

children in Ulaanbaatar, Mongolia

 Sarangerel D1*, Davaa G2, Munkhbayarlakh S1

1Department of Physiology and Pathophysiology, School of Bio-Medicine, Health Sciences University of Mongolia
2Department of Epidemiology and Biostatistics, School of Public Health, Health Sciences University of Mongolia

AbStrAct

Asthma is the most common chronic disease among children in developed countries and requires a considerable amount 

of health and social resources, as it is a heavy burden both for patients and their families and society. In recent years, there 

is no scientiic epidemiological data about prevalence of respiratorв allergies among children in Mongolia. The aim of 
this study was to investigate the prevalence of respiratory allergies in children aged 6-7 years in Ulaanbaatar, Mongolia. 

401 children were randomlв chosen aged 6-7 вears who live in different districts of Ulaanbaatar citв. This cross-sectional 
studв followed the methodologв of the International Studв of Asthma and Allergies in Childhood (ISAAC). The parents 
and legal guardians of children were interviewed using a modiied questionnaire of ISAAC. Gender distribution of 
children 6-7 years old were similar (49.6% boys, 50.4% girls). 32.9 % (n=131) presented wheezing or whistling ever 

and 21.4% (n=86) reported wheeгing or whistling in the last 12 months of all children. The prevalence of current asthma 
revealed no signiicant difference between boвs and girls (p=0.466). The prevalence of phвsician-diagnosed asthma was 
found in 2.5% (n=10).  The prevalence of current asthma, allergic rhinitis, and rhinoconjunctivitis was 21.4% (95% CI, 
17.4-25.5), 28.4% (95% CI, 24.0-32.9), and  19.0% (95% CI, 15.1-22.8) among 6-7-year-old children in Ulaanbaatar, 

respectivelв. The low prevalence of phвsician-diagnosed asthma suggests that asthma continues to be underdiagnosed and 
consequently undertreated.   

Key words: Prevalence, respiratory allergies, children, Ulaanbaatar

*corresponding author: 
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IntroDUctIon

Bronchial asthma affects around 300 million people 

throughout the world1. Over the past 20 years, the morbidity 

and prevalence of asthma have increased in different 

parts of the world2. Asthma is the most common chronic 

disease in children in developed countries and requires a 

considerable amount of health and social resources, as it 

is a heavy burden both for patients and their families and 

society3. 

A clinical study conducted from 2004 to 2006 on asthma 

management and patient/parent education in Belgrade, 

Serbia showed that children diagnosed with asthma missed 

25 days of school attendance on average within one school 

вear. The same studв reported that 70% of the children 
diagnosed with asthma were hospitalized at least once a 

year due to asthma attacks, with an average of 2.85 days 

per hospitalization stay4.

Asthma has a worldwide distribution and its expression 

varies between countries and different areas within the 

same country5. Thus, in the nineties, the International 
Study of Asthma and Allergies in Childhood (ISAAC) was 

designed to compare the prevalence of asthma and allergic 

diseases in different parts of the world6. It was the irst 

international multicenter study to assess the prevalence and 

severity of these conditions in 2 age groups (6-7 years and 

13-14 years) using standardized validated questionnaires.

Rhinitis is deined as acute or chronic, infectious, allergic, 
or irritative inlammation of the nasal mucosa and is 
characterized by anterior or posterior rhinorrhea, sneezing, 

nasal obstruction, and nasal pruritus7. Symptoms begin in 

childhood or adolescence and persist in adulthood. Rhinitis 

is the most common allergic disease in the world8.

In 1993, N.Radnaakhand reported the prevalence of 

bronchial asthma was 7.0±0.9 in 1000 children in Mongolia9. 

In 1999-2000, Mongolian-Finland researchers mentioned 

the prevalence of asthma and allergic rhinoconjunctivitis 
was 1.1-2.4%, 9.3% among subjects aged 10–60 вears in 
Mongolia10. 

In recent вears, there is no scientiic epidemiological data 
about prevalence of respiratory allergies among children 

in Mongolia. The aim of this studв was to investigate the 
prevalence of respiratory allergies in children aged 6-7 

year in Ulaanbaatar, Mongolia following the standardized 

ISAAC methodology.

MAterIAlS AnD MethoDS

We randomly chose 401 children aged 6-7 years who live 

in different districts of Ulaanbaatar citв. This citв was 
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chosen because it is the most populated city in Mongolia, 

and so that a high response rate could be obtained.

The cross-sectional studв was followed the methodologв 
of the International Study of Asthma and Allergies in 

Childhood. The parents and legal guardians of children 
were interviewed using a modiied questionnaire of ISAAC 
from June to July 2009. Data was collected using written 

questionnaires from 3 groups with 26 questions. 

The criteria for current asthma was met bв a “Yes” response 
to question “Has вour child had wheeгing or whistling 
in the chest in the last 12 months?”. Allergic rhinitis and 
rhinoconjunctivitis were deined as present if the parents 
responded positivelв to following questions: “In the past 
12 months, has your child had a problem with sneezing 

or a runny or blocked nose when he or she did not have a 

cold or the lu?”, and “In the past 12 months, has this nose 
problem accompanied bв itchв-waterв eвes?”. 
Completed questionnaires were scanned and exported to 

SPSS version 17. Comparisons by gender were performed 

using the χ2 test. Ninetв-ive percent conidence intervals 
were calculated. P-values ( two-sided ) less than 0.05 

were regarded as statisticallв signiicant. The studв was 

approved by the Medical Ethics Control Committee of the 

Ministry of Health, Mongolia.

reSUltS

The studв was conducted from June to Julв of 2009. The 
gender distribution of children 6-7 years old were almost 

equal (49.6% boys, 50.4% girls). 

The prevalence of asthma and related conditions is shown 
in Table 1. The results are stratiied bв gender and overall 
comparisons. 

In the present study, the prevalence of  wheezing or whistling 

ever was 32.9% (n=131), which in the ISAAC study is 

considered representative of the cumulative prevalence 

of asthma, the prevalence of wheezing or whistling in the 

last 12 months (prevalence of current asthma) was 21.4% 

(n=86), and the prevalence of physician-diagnosed asthma 

was 2.5% (n=10). Prevalence of current asthma presented 

no signiicant difference between boвs and girls (p=0.466). 
The prevalence of allergic rhinitis and rhinoconjunctivitis 
found in this study was 28.4% and 19.0% of the population. 

Prevalence of allergic rhinitis and rhinoconjunctivitis 
revealed no signiicant difference between boвs and girls 
(p=0.121), (p=0.489). These data are shown in Table 2. 

table 1. Prevalence of asthma symptoms

Symptom
overall, 

% (95%cI)
boys, 

% (95%cI)
Girls, 

% (95%cI)
p value

Wheezing or whistling ever
32.9

(28.3-37.5)
31.1

(24.6-37.6)
34.6

(28.0-41.2)
0.830

Wheezing or whistling in the last 12 months
21.4

(17.4-25.5)
23.1 

(17.2-29.0)
19.8

(14.2-25.3)
0.466

Number of wheezing or whistling in the last 12 months: 0.634

0
75.6

(67.2-79.5)
73.3

(67.2-79.5)
77.7

(71.9-83.5)

1-3
20.4

(14.6-25.8)
21.6

(15.8-27.3)
19.3

(13.8-24.7)

4-12
3.5

(0.9-6.1)
4.5

(1.6-7.4)
2.5

(0.3-4.6)

More than 12
0.5

(0.5-1.5)
0.5

(0.5-1.5)
0.5

(0.5-1.5)

Number of sleep disturbance due to wheezing during the last 12 months : 0.743

0
87.0

(67.2-79.5)
85.4

(80.5-90.3)
88.6

(84.2-93.0)

1-3
4.5

(1.6-7.4)
12.0

(7.5-16.6)
9.9

(5.7-14.0)

4-12
1.5

(0. -.0)
2.0

(0.04-4.0)
1.0

(0.3-2.4)

More than 12
0.5

(0.5 -1.5)
0.5

(0.5 -1.5)
0.5

(0.5 -1.5)

Wheezing that has limited speech in the last 12 months
6.9

(4.3-9.4)
5.3

(2.0-8.5)
8.4

(4.4-12.4)
0.239

Wheezing associated with exercise in the last 12 months
14.7

(11.2-18.2)
9.1

(5.1-13.1)
20.3

(14.7-25.9)
0.001

Nocturnal dry cough in the last 12 months
24.7

(20.4-28.9)
28.3

(21.9-34.6)
21.3

(15.6-26.9)
0.132

Physician-diagnosed asthma
2.5

(0.9-4.0)
3.0

(0.6-5.4)
1.9

(0.04-3.9)
0.541

Abbreviation: CI, conidence interval.
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table 2. Prevalence of Allergic rhinitis and rhinoconjunctivitis

Symptom

overall, 

% (95%cI)

boys, 

% (95%cI)

Girls, 

% (95%cI)
p value

Allergic rhinitis in the last 12 months
28.4

(24.0-32.9)

32.2

(25.6-38.7)

24.7

(18.7-30.7)
0.121

Sвmptoms when did not have cold or the lu in the past 12 months:

Sneezing
26.4

(22.1-30.8)

29.6

(23.3-36.0)

23.3

(17.4-29.1)
0.147

Runny nose
30.2

(25.7-34.7)

31.6               

(25.1-38.1)

28.7

(22.4-35.0)
0.521

Blocked nose
31.0

(26.4-35.5)

34.7

(28.0-41.3)

27.2

(21.0-33.4)
0.107

Rhinoconjunctivitis in the last 12 months 19.0

(15.1-22.8)

17.6

(12.3-23.0)

20.3

(14.7-25.9)
0.489

The prevalence of nocturnal drв cough in the last 12 months, without associated infection was 26.3% in Khan-Uul district 
and 8.1% in Sukhbaatar district ( =0.013) (Table 3). 

table 3. Prevalence of asthma symptoms, by districts

Symptom
Khan-

Uul
chingeltei

bayan

zurkh

Sukh

baatar

bayan

gol

n(%) n(%) n(%) n(%) n(%) p value

Wheezing or whistling ever
28

(21.4)

28

(21.4)

23

(17.6)

32

(24.4)

20

(15.4)
0.131

Wheezing or whistling in the last 12 

months

20

(23.3)

15

(17.4)

16

(18.6)

20

(23.3)

15

(17.4)
0.705

Wheezing that has limited speech in 

the last 12 months

7

(26.9)

5

(19.2)

4

(15.4)

5

(19.2)

5

(19.2)
0.721

Wheezing associated with exercise in 

the last 12 months

17

(28.8)

11

(18.6)
6(10.2)

14

(23.7)

11

(18.6)
0.088

Nocturnal dry cough in the last 12 

months, without associated infection

26

(26.3)

21

(21.2)

26

(26.3)

8

(8.1)

18

(18.2)
0.013

Physician-diagnosed asthma
3

(30.0)

2

(20.0)

2

(20.0)

2

(20.0)

1

(10.0)
0.923

Abbreviation: CI, conidence interval.
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The prevalence of current asthma and allergic rhinitis was 
compared between suburban and urban subjects. There was 
no statistical signiicant difference of prevalence of current 
asthma and allergic rhinitis between suburban and urban 

subjects of Ulaanbaatar ( =0.549), ( =0.054) (Figure 1). 

Figure 1. comparison between urban and suburban 

subjects

DIScUSSIon

In our study, the prevalence of current asthma among 

6-7-вear-old children was 21.4%. This rate  is similar to the 
rate of 18.4% found in the Canary Islands11 and higher than 

the 12.0%, 6.0% reported in the study conducted in Hong 

Kong12, in the citв of Beijing, China13. The prevalence of 
current asthma was found to be 22.0% among students 

between 6 and 7 years of age in the city of Londrina, 

Brazil14. This result is similar to our rate.

In the present study, the prevalence of physician-diagnosed 

asthma was 2.5%, which is lower than the 10.4% reported 

in the study conducted in the city of Londrina, Brazil. In 

1993, N.Radnaakhand reported the prevalence of bronchial 

asthma was 7.0±0.9 in 1000 children in Mongolia. This is 
lower than the current studies results.

The prevalence of allergic rhinitis and rhinoconjunctivitis 
found in this study was 28.4% and 19.0% of the population. 

Worldwide,15,16 this prevalence ranged from 1.5% to 41.8% 

and from 0.8% to 14.9%.         

conclUSIonS

1. The prevalence of current asthma and phвsician-
diagnosed asthma was 21.4% (95% CI,17.4-25.5), 

2.5% (95% CI,0.9-4.0) among 6-7-year-old children 

in Ulaanbaatar, respectively. 

2. The low prevalence of phвsician-diagnosed asthma 
suggests that asthma continues to be underdiagnosed 

and consequently undertreated.

3. The prevalence of allergic rhinitis and 
rhinoconjunctivitis was 28.4% (95% CI, 24.0-32.9), 
19.0% (95% CI, 15.1-22.8) among 6-7-year-old 

children in Ulaanbaatar, respectively. 
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A Morphological study on the hard tissue facial 

proile of Harmonious Mongolian females
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ABsTrAcT
Cephalometric analysis is used to identify the patient’s deviation from so-called normal values. These normal values are 

derived from an untreated sample of subjects from the same racial or ethnic group. Regardless of the type of comparative 

samples used, a major drawback of cephalometric diagnosis is the use of isolated craniofacial parameters, without taking 

into account their possible interdependence. Even though the cephalometric measurements of subjects lie beyond one 

standard deviation from the population norm, measurement can still be considered acceptable if certain relationships are 

maintained. The objective of our study is to establish normative data of  cephalometric analysis for Mongolian female 

adults. From 96 young Mongolian females 36 adults were selected for the study (mean age 20.16). Mongolian adults 

were selected based on the following criteria: well-balanced proile, ideal or near ideal occlusion and no craniofacial 
deformity or history of orthodontic treatment. The selected subjects were Mongolians (by nationality) born and living in 

Mongolia. The cephalograms were traced on matted acetate tracing papers and digitized for the micro-computer analysis. 

Downs, Northwestern, Steiner, Tweed, and Wylie analysis were used for measuring. Descriptive statistics (mean, standard 

deviation, and ranges) were calculated for all measured variables. Student’s t tests were performed to assess the interracial 

differences.  Mongolian females had more hyperdivergent proclined mandibular incisors compared to Caucasian females. 

Maxillae were retrognatic and incisors were lingually inclined compared to Korean females revealing that Mongolian 

females had a straighter proile than Korean females. When compared to Japanese females, Mongolian females had 
prognatic mandible and more lingually inclined incisors. Upper facial height and size were greater in Mongolian females 

than Japanese. 
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INTrODUcTION
The primary purpose of orthodontic treatment is to obtain a 

balanced occlusion with a harmonious facial proile. Angle 
(1907)1) stated, “The study of orthodontia is indissolubly 

connected with that of art as related to the human face. “ 

Therefore, an artistic mind is necessary for orthodontists in 

treating orthodontic patients. 

Tweed2 pointed out the objectives of orthodontic treatment 

as follows: (1) The best balance and harmony of facial lines 

that is possible, (2) Stability of the denture after treatment, 

(3) Healthy oral tissues, and (4) An eficient chewing 
mechanism. Concerning the treatment goal, he gave the 

highest priority to the balance and harmony of the facial 

line. The patient’s concern about orthodontic treatment 

is also facial appearance. Then, it is possible to say that 

the correction of the facial proile is one of the important 
objectives of orthodontic treatment.

It is dificult to establish the criteria of harmony or beauty in 
the facial proile. The soft and hard tissues which consist of 
the craniofacial complex have individual differences. And 

the evaluation of the facial proile changes individually, 
racially, and with time. 

Since the roentgenographic cephalometry which was 

developed by Broadbent3 and Hofrath4 was introduced 

to orthodontic ield, a number of authors (Brodie,et al.5, 

Brodie6, Tweed7, Wylie8,9 Downs10,11, Steiner12,13, Bjork 14,15, 

Riedel16, Graber17,18, Ricketts19,20, Kayukawa21,22, Iizuka23, 

Iizuka,et al.24,25, Sakamoto26, Sakamoto,et al.27, Nakago28, 

Yamauchi, et al29) made progress in the study of growth and 

development, and the morphological study of craniofacial 

complex with this method. The roentgenographic 

cephalometry has also been applied to clinical orthodontics 

such as diagnosis, treatment planning, and the evaluation 

of treatment results. 

However, many researchers conducted studies with 

the skeletal and denture pattern of the face in the lateral 

head ilms. The assessment of the soft tissue proile was 
neglected. Soft tissue proile varies with the changes of 
skeletal and denture pattern in growth and development 

or orthodontic treatment. Therefore, soft tissue analysis is 

necessary for the assessment of the facial proile. 

Changes of the soft and hard tissue proile induced with the 
growth and development and orthodontic treatment have 

been studied by a number of researchers.

Keywords: facial proile, lateral roentgen analysis, Mongolian female, 
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Recently, adult orthodontics is becoming popular due to 

the technical progress in the orthodontic materials and 

orthodontic treatment. In adult orthodontics there are two 

types of treatment procedures: Ordinary orthodontics and 

surgical orthodontics. The objectives of these treatment 

procedures are a beautiful soft tissue proile and a balanced 
hard tissue proile. 

Before orthodontic treatment the doctor should have 

objectives which are achievable with their techniques. 

In this connection, the standard which guides treatment 

objectives should be established.

 The purposes of this study are to analyze the hard tissue 

of Mongolian females who have a pleasing faces and to 

establish the standard for orthodontic treatment objectives. 

MATErIALs AND METHODs
The oral examination and evaluation of the facial proiles of 
the 96 young Mongolian females with most pleasing face 

(most of them are fashion models) has been conducted. Out 

of the above mentioned females, 36 females were selected 

based on the following criteria: well-balanced proile, ideal 
or near ideal occlusion   ( Class I molar relationship , Class 

I canine relationship , normal overbite and overjet , mild 

or no crowding or spacing), no craniofacial deformity or 

history of orthodontic treatment and the facial proile, 
eliminating personal preference of the selectors. 

These 36 subjects consisted of 18-year to 25-year-old 

females. The mean age was 20.16 years. The selected 

subjects were Mongolians (by nationality) born and living 

in Mongolia and of Mongolian descent. From the head 

ilms of the selected 36 subjects, 30 head ilms were chosen 
for the study. 

The cephalograms were traced on matted acetate tracing 

papers and digitized for the micro-computer analysis.

For the hard tissue analysis Downs, Northwestern, Steiner, 

Wylie, Tweed and dimensional linear analysis analysis 

were used for measuring. Descriptive statistics (mean, 

standard deviation and ranges) were calculated for all 

measured variables. Student’s t tests were performed to 

assess the intergender differences.

rEsULTs
For the hard tissue analyses following were performed on 

Mongolian adult females and compared to that of Korean 

and Japanese adult females with harmonious facial tissues:
1. Downs analysis

2. Northwestern analysis

3. Steiner analysis

4. Wylie analysis

5. Tweed analysis

6. Dimensional liner analysis

The mean values and standard deviations were calculated. 

Comparisons were made between the present subjects 

and the groups of subjects used in the original research of 

analysis mentioned above, Korean adult females reported 

by Lee, and Japanese normal occlusion subjects.

1. Downs analysis
Fig. 2A, B show the items of Downs analysis for skeletal 
and denture patterns. The maximum, and mean values for 

the present subjects were calculated and comparisons were 

made between the Mongolian females and the subjects 

used in the Downs’ study10 (Table 1).

Table 1: comparison of Mongolian female standard and Downs’ study (caucasian)

Down’s measurements
present study by Downs’

p
Max. Min. Mean s.D. Mean s.D. T-value

Facial angle 89.32 83.88 86.60 2.72 87.8 3.57 1.32 -

Angle of convexity 6.32 -1.64 2.34 3.98 0 5.09 1.78 -

A-B pl.  angle -2.13 -6.17 -4.15 2.02 -4.6 3.67 0.55 -

FMA 34.00 16.00 26.71 4.47 21.9 3.24 4.06 *

Y-axis 66.23 60.33 63.28 2.95 59.4 3.82 3.96 *

Occl.  pl.  angle 12.48 6.68 9.08 3.4 9.3 3.83 0.21 -

Interincisal angle 137.32 124.10 130.71 6.61 135.4 5.76 2.53 *

1 to mand.  Pl.  angle 95.61 85.67 90.64 4.97 91.4 3.78 0.57 -

1 to occl.  Angle 23.29 13.25 18.27 5.02 14.5 3.48 2.86 *

1 to AP  pl.  (mm) 7.17 3.93 5.55 1.67 2.7 1.80 5.71 *

* signiicant at 0.05 level



Mongolian Journal of Health Sciences  2011 Vol 8 ( 1 )  

12  

The values for the mandibular plane angle, Y-axis angle, 

1 to occlusal plane angle, and 1 to A-P plane angle were 
signiicantly greater in the present subject group (p<0.05). 
The value for the interncisal angle was signiicantly smaller 
in Mongolian females (p<0.05).

These results indicated that the mandible of the Mongolian 

females was more retrognathic, and the maxillary and 

mandibular incisors were inclined more labially than those 

of Caucasians.

Table 2 shows the comparison of the measurement values 

in the Mongolian subjects and the normal Japanese subjects 
used in the study of Iizuka and Ishikawa25.

In the present subjects, the mandible was prognathic 

and the maxillary and mandibular incisors were inclined 

lingually, resulting in a signiicantly greater facial angle and 
interincisal angle (p<0.05), and smaller angle of convexity, 
occlusal plane angle, 1 to mandibular plane angle, 1 to 

occlusal plane angle, and distance 1 to A-P plane (p<0.05).

Table 2. comparison of Mongolian and Japanesefemale standard(by Iizuka and Ishikawa) of Downs’ analysis.

Down’s measurements
present study by Iizuka et al

p

Mean. s.D. Mean. s.D. T-value

Facial angle 86.60 2.72 84.83 3.05 2.58 *

Angle of convexity 2.34 3.98 7.58 4.95 4.86 *

A-B pl.  angle -4.15 2.02 -4.81 3.50 0.93 -

FMA 26.71 4.47 28.81 5.23 1.81 -

Y-axis 63.28 2.95 65.38 5.63 1.87 -

Occl.  pl.  angle 9.08 3.40 11.42 3.64 2.82 *

Interincisal angle 130.71 6.61 124.09 7.63 3.90 *

1 to mand.  Pl.  angle 90.64 4.97 96.33 5.78 4.43 *

1 to occl.  Angle 18.27 5.02 23.84 5.28 4.59 *

1 to AP  pl.  (mm) 5.55 1.67 8.92 1.88 8.06 *

* signiicant at 0.05 level
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2. Northwestern analysis

A Table 3 indicates the maximum, minimum, and mean 
values of the present subjects and the results of the 

comparison between the Mongolian females and the 

subjects of Riedel’s study16.

The values for the S-N to mandibular plane angle and 

distance 1 to N-P were signiicantly greater, and the SNA 
angle and SNB angle were signiicantly smaller in the 
present subjects (p<0.05).

Table 3. comparison of Mongolian female standardand riedel’s study of Northwestern analysis.

Northwestern measurement
present study by riedel’s

Max. Min. Mean. s.D. Mean. s.D. T-value p

Angle of convexity 6.32 -1.64 2.34 3.98 1.62 4.78 0.69 -

SNA 81.98 76.16 79.07 2.91 82.01 3.89 3.56 *

SNB 79.63 74.43 77.03 2.60 79.97 3.60 3.87 *

ANB 3.49 0.59 2.04 1.45 2.04 1.81 0.00 -

SN to mand.  Pl.  angle 38.72 30.86 34.79 3.93 31.71 5.19 2.78 *

1 to SN pl.  angle 108.12 98.56 103.34 4.78 103.97 5.75 0.50 -

1 to mand. pl. angle 95.61 85.67 90.64 4.97 93.09 6.78 1.71 -

1 to Occl.  pl.  angle 66.71 76.75 71.73 5.02 69.37 6.43 1.71 -

Interincisal angle 137.32 124.10 130.71 6.61 130.98 9.24 0.14 -

1 to NP (mm) 11.14 6.08 8.61 2.53 5.51 3.15 4.55 *

* signiicant at 0.05 level
As a result, the statistical value showed that the Mongolian 
subject had retruded the mandible and labially inclined 

maxillary and mandibular incisirs, compared with those of 

a Caucasian subject. And the apical bases were small but 
the apical base relationship was balanced.

Table 4 shows the comparison between the present subjects 

and the subjects used in the study of Iizuka and Ishikawa25. 

Since they did not measure the S-N to mandibular plane 

angle, the comparison was not made on this measurement.

In the Mongolian females, the facial proile was straight 
with signiicantly smaller values (p<0.05) for the angle of 
convexity, SNA angle, SNB angle, ANB angle, 1 to S-N 

plane angle, 1 to mandibular plane angle, 1 to occlusal 

plane angle, and distance 1 to N-P plane and higher value 

for the interincisal angle (p<0.05).
Table  4. comparison of Mongolian and Japanesefemale standard(by Iizuka and Ishikawa) of Northwestern analysis.

Northwestern measurement
present study    by Iizuka et al.

T-value p
Mean. s.D. Mean. s.D.

Angle of convexity 2.34 3.98 7.58 4.95 4.86 *

SNA 79.07 2.91 82.32 3.45 4.27 *

SNB 77.03 2.60 78.90 3.45 2.53 *

ANB 2.04 1.45 3.39 1.77 3.48 *

SN to mand.  pl.  angle 34.79 3.93 -  - -

1 to SN pl.  angle 103.34 4.78 104.54 5.55 0.12 -

1 to mand.  pl.  angle 90.64 4.97 96.33 5.78 4.43 *

1 to occl.  pl.  angle 71.73 5.02 66.16 5.28 4.59 *

Interincisal angle 130.71 6.61 124.09 7.63 3.90 *

1 to NP (mm) 8.61 2.53 11.74 2.73 5.04 *

* signiicant at 0.05 level
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3. steiner analysis
Fifteen measurements were made on the Steiner analysis 

(Fig. 3).

A Table 5 shows the maximum, minimum, and mean values 
of the present subjects. Comparisons were made between 

the mean values of the present study and ideal values of 

Steiner’s study, because he did not perform the statistical 

analysis.

In the present subjects, the values for the SNA angle, SNB 
angle, SND angle, 1 to N-B angle and SL (distance) were 

smaller and 1 to N-A angle, 1 to N-A (distance), Go-Gn to 
S-N angle, and S-N to occlusal plane angle were greater 

than Steiner’s ideal values. And ANB angle and interincisal 
angle were approximately the same.

From the view point of the Steiner analysis, the present 

subjects had retrognathic but balanced maxillae and 

mandibles with proclined incisors. However, the 

differences between the present subjects and Steiner’s ideal 

were within the acceptable range in Steiner;s orthodontic 

diagnosis.

Table 5. comparison of Mongolian female standardand steiner’s (caucasian) and Uesato et al. (Japanese and 
Japanese American) study of steiner analysis.

steiner 
measurement 

present study steiner’s
ideal

Uesato et al    
idealMax. Min Mean. s.D.

SNA 81.98 76.16 79.07 2.91 82 80

SNB 79.63 74.43 77.03 2.60 80 77

ANB 3.49 0.59 2.04 1.45 2 3

SND 77.32 71.98 74.65 2.67 76 75

1 to N-A (mm) 6.91 3.61 5.26 1.65 4 4

1 to N-A (Angle) 28.25 20.39 24.27 3.88 22 23

1 to N-B (mm) 7.66 3.72 5.69 1.97 4 5

1 to N-B (angle) 27.94 18.02 22.98 4.96 25 26

Po to N-B (mm) 3.52 0.58 2.05 1.47 not Established 2

Po & to N-B 11.80 -1.50 3.65 3.01 Varies 3

1 to 1 (Angle) 139.06 126.44 132.75 6.31 131 128

Occl.  to S-N 21.80 9.50 17.68 3.25 14 18

Go-Gn to S-N 38.72 30.86 34.79 3.93 32 34

SL (mm) 50.23 37.69 43.69 6.27 51 47

SE (mm) 25.89 20.05 22.97 2.92 22 21

 

Table 6. Mean values of Wylie analysis in Mongolian female adult (the present study)  and   comparison  of  
values in the present study and Wylie’s study (caucasian) and normal Korean female adult (by Lee)

Wylie’s 
measurements

            present study    by Lee 
p

Wylie’s
original Max. Min. Mean. s.D. Mean. s.D. T-value

Glenoid. to S 23.70 9.40 18.22 2.76 17.54 2.28 1.18 - 17

S to Ptm 24.30 12.10 18.88 3.34 19.65 2.53 1.15 - 17

Ptm to ANS 59.90 49.10 53.25 2.95 53.59 3.23 0.46 - 52

Ptm to 6 23.40 12.00 16.93 3.23 20.61 5.86 3.12 * 16

Mand.Length 125.50 100.90 112.38 5.76 108.46 4.86 3.21 * 101

*signiicant at 0.05 level      
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Table 7 shows the comparison of the present subjects and 

the subjects used in the study of Uesato, et al. Uesato, et 

al. reported the ideal values for Steiner analysis, using 

25 Japanese and Japanese American patients who were 
excellent facial proiles after orthodontic treatment at his 
ofice. 

The mean values for each measurement of both groups 

were almost the same with the exception of SL distance. 

(SL of the present subjects was 3.31 mm larger than of 

Uesato’s study).

Table 7. comparison of Mongolian and Japanesefemale standard(by Iizuka and Ishikawa) of Wylie’s analysis.

Wylie’s 
measurements

present study by Iizuka et al.
T-value P 

Wylie’s
originalMean. s.D. Mean. s.D.

Glenoid. to S 18.22 2.76 19.98 2.80 2.70 * 17

S to Ptm 18.88 3.34 17.90 3.49 1.22 - 17

Ptm to ANS 53.25 2.95 52.53 2.47 1.16 - 52

Ptm to 6 16.93 3.23 20.47 3.00 4.90 * 16

Mand. Length 112.38 5.76 109.87 4.33 2.18 * 101

*signiicant at 0.05 level 

4. Wylie analysis

Fig. 4 shows the measurement items of the Wylie analysis. 

The measurement values for the present subjects and 

the comparison between the Mongolian subjects and the 

subjects  used  in  the  study  of  Wylie8  were  indicated in 

Table 6.

All measurement values of the Mongolian females except 
the ptm to 6 (distance) were larger than the Wylie study. 

Those differences might be due to the age difference of 

both subjects. (The present subjects: 20.16 years old, 

Wylie’s subjects: 11.5 years old)

Wylie analysis consisted of the anteroposterior linear 

measurements of the craniofacial skeleton. Then, it can be 

said that the balance of the craniofacial skeleton of both 

groups resemble the data mentioned above.

Table 8 shows the comparison of measurement values 

between the Mongolian subjects and the Korean normal 

subjects used in Lee’s study.

In the current subjects, the mandible grew well and relation 

of irst molars was good, resulting in a signiicantly greater 
mandibular length (p<0.05) and smaller ptm to 6 (distance) 

(p<0.05).

Table 8. Mean values of Tweed analysis in Mongolian female adult (the present study)  and   comparison  of   
value  in the present study, Tweed’s study (caucasian)  and normal Korean female adult (by Lee)

Tweed

measurements  

present study by Lee
T-value p

Tweed’s 
original

Max. Min. Mean. s.D. Mean. s.D.

FMA 34.00 16.00 26.71 4.47 27.00 5.87 0.21 - 25

FMIA 71.70 50.90 62.65 5.07 57.14 7.13 3.30 * 68

IMPA 101.90 81.80 90.64 4.98 96.78 7.05 3.83 * 87

*signiicant at 0.05 level     
Table 7 shows the comparison of measurement values 

between the present subjects and Japanese normal subjects 
used in the study of Iizuka and Ishikawa25

The values for the glenoid-sella (distance) and ptm-U6 

(distance) were signiicantly smaller, and the mandibular 
length (distance) was greater in the present subjects 

(p<0.05).

The statistical analysis indicated that the present subjects 

had greater mandible and more stabilized maxillary molars 

than Japanese normal subjects.

5. Tweed analysis

Three measurement items of Tweed analysis were shown in 

Fig.5 and the result of the statistical analysis was indicated 

in Table 8.

The mean values of the Mongolian females were compared 

with the values reported by Tweed7, because Tweed did not 

perform the statistical analysis. In the present subjects, 

the values for the Frankfort mandibular plane angle and 
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incisor mandibular plane angle were greater and Frankfort 

mandibular incisor angle was smaller than the Tweed’s 

values.

The values mentioned above indicated that the Mongolian 

subject were hyper divergent type with proclined 

mandibular incisors.

Table 8 shows the comparison of measurement values 

between the Mongolian normal and the Korean normal 

subjects used in the study of Lee.

In the present subjects, the mandibular incisor was upright 

with signiicantly smaller values for the incisor mandibular 
plane angle and greater Frankfort mandibular incisor angle 

(p<0.05).

In table 9 the comparison of measurement values between 

the Mongolian females and the Japanese normal subjects 
used in the study of Iizuka and Ishikawa25 is shown.

The value for the Frankfort mandibular incisor angle 

was signiicantly greater and the value for the incisor 
mandibular plane angle was signiicantly smaller in the 
current subjects (p<0.05). The mandibular incisors of the 
Mongolian females were more upright than the Japanese 
normal subjects in the statistical analysis.

6. Dimensional linear analysis
Eighteen measurements were made on the dimensional 

linear analysis by Sakamoto, et al.27. A comparison of the 
measurement values between the present subjects and 

the subjects used in the study of Sakamoto, et al. 27 was 

conducted.

The present subjects exhibited signigicantly greater  values 

for the N-Ans, S’-Ptm’, Gn-Cd, and Pog’-Go, while 
values for the A’-ptm’,Is-Is’, Ii-Ii’, Mo-Mi, and S-S’ were 
signiicantly smaller. 

As a result, the upper facial height and the size of the 
mandible of the Mongolian females were greater than the 

Japanese normal subjects. 

Table 9. comparison of Mongolian and Japanesefemale standard(by Iizuka and Ishikawa) of Tweed analysis.

Tweed measurements
present study by Lee

T-value p
Tweed’s 
original

Mean. s.D. Mean. s.D.

FMA 26.71 4.47 28.81 5.23 1.81 - 25

FMIA 62.6 5.07 54.63 6.47 5.73 * 68

IMPA 90.64 4.98 96.33 5.78 4.43 * 87

*signiicant at 0.05 level     

cONcLUsIONs
1.  Mongolian females incisors were more labially 

inclined and the mandible more retrognatic 

compared with the Caucasian subjects. Therefore 

Mongolian females have an hyper-divergent proile 
with noticeable proclined mandibular incisors.

2.  The comparison between Mongolian female and 

Korean normal female adult shows that the present 

subjects’ maxillae were retrognathic and the 

maxillary and mandibular incisors were lingually 

inclined. Consequently, facial proiles in Mongolian 
female were straighter, compared with normal 

Korean female adult subjects.

3. Mongolian female’s mandible was prognathic 

and the maxillary and mandibular incisors were 

lingually inclined compared to the Japanese normal 
subjects. The upper facial height and the size of the 

mandible of the present subjects were greater than 

the Japanese normal subjects.
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Comparative Study of Conventional Surgery with 

Microsurgery For Lumbar Disc Herniation 

Ganzorigt Ts1*, Nota A, Gonchigsuren D

 lAchtan-Elite Hospita

ABSTRACT 

The purpose of this study was to determine the eficacy of microsurgery compared with conventional surgery for lumbar 
disc hernia. This retrospective study included patients with intervertebral lumbar disc herniation in 2 institutions from 
2004 to 2008. The irst group of patients was treated by a conventional surgery method and the second group was treated 
by a new modiied lumbar micro discectomy. Lumbar radical nerve root syndrome, compression of a nerve root, sensory 
function, loss of work capability, and pain were major categories for a patient’s clinical assessment and pre and postoperative 
outcomes. Statistical analyses were done by using the SPSS-12 program. During the study period, 178 patients underwent 
lumbar discectomy and of those 103(57.9%) were men and 75(42.1%) were women. Post-operatively, the percentage of 
patients with severe back pain was reduced to 10.20% in standard discectomy versus 1.25% in microdiscectomy group. 
Normalization of tendon relex was more prominent in the microdiscectomy group as compared with standard discectomy 
(98. 75% versus 75. 51% respectively). The neurological examination showed that recovery of sensory function was 
much higher in the group that received microsurgery. This study proves that our modiied intervertebral lumbar micro 
discectomy surgery has more advantages than traditional lumbar discectomy surgery. 

Keywords: spine, lumbar disc herniation, microsurgery

*Corresponding author: 
Tserenkhuu Ganzorigt
Department of Neurosurgery
Ard-Ayush street-19
Bayangol district
Ulaanbaatar, Mongolia
Phone: 99093606
E-mail: ganzo_0515@yahoo.com

INTRODUCTION

According to research, lumbar disk herniation is relatively 
prevalent in Mongolia due to unique climate and living 
conditions. Hence, this study aimed at developing 
management strategies of lumbar disc herniation to 
facilitate early diagnosis, precise establishment of type, 
form, and location and treatment options suitable for each 
of them and timing of the surgery leading to complete 
recovery.

Williams, R developed microsurgery for disk herniation in 
1978. Since then, the minimally invasive method for disk 
herniation is widely used internationally. The method offers 

minimal tissue damage and less bleeding preventing from a 
number of complications. Microsurgery was introduced to 
Mongolia in 2007. 

MATERIALS AND METHODS

The current retrospective study was conducted among 
the inpatients of Traumatology Center and Achtan Elite 
Clinical Hospitalwho were diagnosed with intervertebral 
lumbar disc herniation. A database of these patients 
undergoing standard and microdiscectomy discectomy 
from 2004- 2008 was reviewed.The patients were from 

different aimags (provinces) of Mongolia and Ulaanbaatar 
city.

Preoperative patients’ complaints, clinical signs, and the 
results of investigations determining the severity of disease 
were similar in 2 groups. 
Pre- and post- operative outcomes included pain and 
the work ability (VAS), tendon relex (Antonov I. P and 
Poplyanski Ya. Yu). These outcomes were assessed at the 
time of discharge, 1 month, 6 month and 1 year.
We used a questionnaire containing108 questions using the 
SPSS-12 version for statistical calculation.

RESULTS

Between 2004-2008, 178 patients underwent lumbar 
discectomy in these two hospitals. There were 103(57.9%) 
men and 75(42.1%) women. 98 patients had the   standard 
discectomy as it was the main operation for herniated 

lumber disk in Mongolia prior to 2007. The introduction 
of microdiscectomy in Mongolia in 2007 has enabled 
80 patients to receive this minimally invasive operation. 
Demographically, 98 patients who had the standard 
discectomy were aged from 15- 76 with a mean age of 35. 
7. 80 patients between 19-76 yearsof age were operated on 
by the modiied new method for lumbar discectomy and 
their mean age was 38.1. 

The main outcomes measured were back pain, work 
ability, tendon relex, and sensory function. In terms 
of neurological clinical indings, compressed nerve 
symptoms were observed in 95 cases (53.375) followed 
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by neurological deicit symptoms observed in 50 cases 
(28.09%). 
Preoperatively, 15.31% of the patients in the standard 
discectomy group and 8. 75% in microdisectomy group 
suffered from severe back pain 
(Table 1).  Postoperatively severe pain is diminished in up 
to 10. 20% of patients in the standard discectomy group 

compared with up to 1. 25% in the microdiscectomy group 
(p<0.01).
1 of 80 patients who underwent lumbar micro discectomy 
had vessel disease which caused postoperative bleeding. 
Also 2 patients had diabetes mellitus and tuberculosis before 
the operation and subsequently developed inlammation. 
We used “Student criteria” for statistical analyses.

Table 1. Intensity of Pain

Time Intensity 
Standard Microdiscectomy

T
N n % m N n % m

Pre- operative 
1. Mild 98 30 30.61 4.66 80 18 22.50 4.67 1.23
2. Moderate 98 53 54.08 5.03 80 55 68.75 5.18 2.03*
3. Severe 98 15 15.31 3.64 80 7 8.75 3.16 1.36

At the time of 

Discharge

1. Mild 98 31 31.63 4.70 80 31 38.75 5.45 0.99
2. Moderate 98 53 54.08 5.03 80 41 51.25 5.59 0.38
3. Severe 98 14 14.29 3.53 80 8 10.00 3.35 0.88

1 month
1. Mild 98 37 37.76 4.90 80 32 40.00 5.48 0.31
2. Moderate 98 48 48.98 5.05 80 41 51.25 5.59 0.30
3. Severe 98 13 13.27 3.43 80 7 8.75 3.16 0.97

6 month
1. Mild 98 41 41.84 4.98 80 44 55.00 5.56 1.76
2. Moderate 98 47 47.96 5.05 80 33 41.25 5.50 0.90
3. Severe 98 10 10.20 3.06 80 3 3.75 2.12 1.73

1 year
1. Mild 98 53 54.08 5.03 80 68 85.00 3.99 4.81**
2. Moderate 98 35 35.71 4.84 80 11 13.75 3.85 3.55**
3. Severe 98 10 10.20 3.06 80 1 1.25 1.24 2.71**

Regarding the diminished relex as a sign of compressed 
spinal nerve root,  no signiicant difference was noted in the 
2  groups preoperatively (Table 2). However, postoperative 
results at the 1 year follow up differ: normal tendon relex 
observed in 98.75% of microdisectomy patients in contrast 
with 75. 51% of standard discectomy patients (p<0.01).

Sensory function assessed preoperatively showed identical 
results (Table 3). At 1 year postoperatively, the clinical 
indings demonstrated much more favorable results in 
sensory function recovery in the microdiscectomy group 
compared with standard discectomy group (95. 00 versus 
64.29 respectively) which was statistically signiicant or 
p<0.01. 

Table 2. Tendon Relex 

Time Relex response
Standard Microdiscectomy

T

N n % m N n % m

Pre- operative

1. Absent - 0 98 25 25.51 4.40 80 29 36.25 5.37 1.55

2. Diminished - 1 98 68 69.39 4.66 80 45 56.25 5.55 1.81

3. Normal - 2 98 0 0.00 0.00 80 6 7.50 2.94

4. Increased - 3 98 5 5.10 2.22 80 0 0.00 0.00

At the time of 

discharge

1. Absent - 0 98 24 24.49 4.34 80 25 31.25 5.18 1.00

2.Diminished - 1 98 59 60.20 4.94 80 48 60.00 5.48 0.03

3. Normal  - 2 98 12 12.24 3.31 80 7 8.75 3.16 0.76

4. Increased - 3 98 3 3.06 1.74 80 0 0.00 0.00
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1 month

1. Absent - 0 98 16 16.33 3.73 80 7 8.75 3.16 1.55

2. Diminished - 1 98 22 22.45 4.21 80 43 53.75 5.57 4.48**

3. Normal - 2 98 60 61.22 4.92 80 30 37.50 5.41 3.24**

4. Increased - 3 98 0 0.00 0.00 80 0 0.00 0.00

6 month

1. Absent - 0 98 10 10.20 3.06 80 3 3.75 2.12 1.73

2. Diminished - 1 98 11 11.22 3.19 80 5 6.25 2.71 1.19

3. Normal  - 2 98 77 78.57 4.14 80 72 90.00 3.35 2.14*

4. Increased - 3 98 0 0.00 0.00 80 0 0.00 0.00

1 year

1. Absent - 0 98 1 1.02 1.02 80 0 0.00 0.00

2. Diminished - 1 98 23 23.47 4.28 80 1 1.25 1.24 4.98**

3. Normal  - 2 98 74 75.51 4.34 80 79 98.75 1.24 5.14**

4. Increased - 3 98 0 0.00 0.00 80 0 0.00 0.00

In terms of curing rates, 75.51% of standard discectomy 
patients and 83. 75% of microdiscectomy patients were 
cured. 

DISCUSSION

This study shows that  microdiscectomy surgical techniques 
are less traumatic for nerve root than the traditional method.  
Because of using the magnifying microscope it decreases 

the tissue damage on the micro level and it reduces bleeding 
and regenerative destruction due to bipolar cauterization 
being reduced to a lower level. Small incisions during the 
operation cause less tissue damage, and thermal inluence 
and protein denaturizing of tissue. Another reason for less 
pain experienced after lumbar micro discectomy is directly 
related to the fact that the injury of the nerve root almost 
does not occur.  

Table 3. Sensory function

Status of sensory

function

Standard Microdiscectomy
T

N n % m N n % m

Preoperative

1. Diminished 98 88 89.80 3.06 80 66 82.50 4.25 1.39

2. Absent 98 10 10.20 3.06 80 8 10.00 3.35 0.04

3. Increased 98 0 0.00 0.00 80 0 0.00 0.00

4. Normal 98 0 0.00 0.00 80 6 7.50 2.94

At the time of 

discharge 

1. Diminished 98 81 82.65 3.82 80 65 81.25 4.36 0.24

2. Absent 98 9 9.18 2.92 80 3 3.75 2.12 1.51

3. Increased 98 0 0.00 0.00 80 0 0.00 0.00

4. Normal 98 8 8.16 2.77 80 12 15.00 3.99 1.41

1 month

1. Diminished 98 50 51.02 5.05 80 26 32.50 5.24 2.55**

2. Absent 98 5 5.10 2.22 80 1 1.25 1.24 1.51

3. Increased 98 0 0.00 0.00 80 0 0.00 0.00

4. Normal 98 43 43.88 5.01 80 53 66.25 5.29 3.07**
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6 month

1. Diminished 98 42 42.86 5.00 80 16 20.00 4.47 3.41**

2. Absent 98 4 4.08 2.00 80 1 1.25 1.24 1.20

3. Increased 98 0 0.00 0.00 80 0 0.00 0.00

4. Normal 98 52 53.06 5.04 80 63 78.75 4.57 3.77**

1 month

1. Diminished 98 31 31.63 4.70 80 4 5.00 2.44 5.03**

2. Absent 98 4 4.08 2.00 80 0 0.00 0.00

3. Increased 98 0 0.00 0.00 80 0 0.00 0.00

4. Normal 98 63 64.29 4.84 80 76 95.00 2.44 5.67**

Lumbar disc herniation is more common in the active 
working age group or in those aged from 21-50. On a plain 
radiography, the Barry’s signs were observed in all patients 
(100%). These indings and MRI results will determine the 
herniated lumbar disc type, form and location.

Lumbar disc herniation surgery is indicated if 
pharmacological therapy and 2-3 courses of physiotherapy 
fail to show favorable results and the neurological deicit 
remains at the same or at a worse level from 1-6 months 
since the start of the disease and disk hernia is conirmed 
by other diagnostic methods. 

Three complications during the study period show that the 
pre-operative examination needs to be carried out carefully.

CONCLUSION

In terms of short and long term postoperative outcomes 
including back pain, tendon relex, and sensory function 
the microdisectomy was superior to standard discectomy. 

The term “cured” was based on the ability to return to work 
in addition to the above clinical signs and examination. 
53% percent of standard discectomy and 66. 25% of 
microdiscectomy patients returned to their work. Overall, 
the study showed high curing rates in microdiscectomy 
patients compared with standard discectomy patients.   
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AbSTrACT

Health damages caused by the consumption of alcoholic beverages increase each year and become a leading cause of non-

communicable diseases, accidents and injury, and population morbidity and mortality in Mongolia. Of Mongolian adults, 

51.2% consume alcoholic beverages to excess, and the prevalence of alcoholism is 6.4 per 1000 in urban and 2.4 per 

1000 in rural areas. In the last 5 years, 150,000 people were taken into custody due to the excessive use of alcohol. Over 

1000 people die of alcohol-related diseases, injuries, and poisoning in one year. Therefore, there is a need for a detailed 

study on the inluence of the consumption of alcoholic beverages on human health, and for a use of the study results in 
treatment, diagnosis, and prevention of alcohol-related diseases. The aim of this study was to determine the inluence of  
alcohol consumption in Mongolians, its peculiarities and consequences. The study was carried out using a combination of 

questionnaire as in “STEPS survey”, WHO, which studied risk factors of non-communicable diseases. One thousand, ive 
hundred and thirty-three participants aged 15-64 years from Ulaanbaatar and 21 aimags of Mongolia were involved in the 

study.  The prevalence of alcohol consumption did not depend on the location of participants, whereas the consumption 

of alcoholic beverages was higher in males than in females, and the percentage of alcohol consumers was highest in the 

25-44 age group. The alcoholic lush was detected in 56.8% of participants, and this body reaction occurred after the 
consumption of smaller amounts of strong alcohol compared to beverages with a lower content of ethanol.  Alcohol lush 
was detected after drinking strong alcohol in smaller amount than after the consumption of alcohol with the lower content 

of ethanol. The amount of alcoholic beverages that resulted in heavy intoxication was highest for airag and smallest for 

strong alcohol.  
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INTrODuCTION

Consumption of alcoholic beverages has numerous 

negative consequences for society. Alcoholism leads to the 

increase of criminality and divorce rate, industrial and road 

accidents, and the decrease of production and working 

ability.1

Over 3.2% or 1.8 million of the total global mortality 
per year is caused by alcoholism.2 Murray, Lopez et al.  

established that 773,600 people died in 1990 due to the 
consumption of alcoholic beverages, which amounts 

to 19.3 million years of life  and 47.7 million years of 
working ability lost3. Eighty-two percent of the mortality, 

morbidity, and injuries care caused by alcoholism occur in 

developing countries.3

Health damages caused by the consumption of alcoholic 

beverages increase each year, and become the main cause 

of non-communicable diseases, accidents, and population 

morbidity and mortality in Mongolia.4Of Mongolian adults, 

51.2% consume alcoholic beverages to excess, and the 

prevalence of alcoholism is 6.4 per 1000 in urban areas and 

2.4 per 1000 in rural areas. The study on alcohol and alcohol 

dependence, which was conducted by Dr..L..Erdenebayr of 

the Center of the Mental Health and Narcology in 1997, 
indicated that over 51% of the population used alcohol 

more than recommended, 8% of those being women. UN 
survey 1998 identiied that 12.7% of adults were classiied 
as heavy drinkers. The Public Health Institute conducted 

a Knowledge Attitude Practice KAP survey in 2001 

and indicated that 43.6% of respondents consumed 1-3 

standart drink per week and 47.5% consumed more than 3 
standart drink per week, with the frequency of alcohol use 

increasing in both high and low-income households. In the 

last 5 years, One hundred and ifty thousand people were 
taken into custody due to the excessive use of alcohol. 

Over 1000 people die of alcohol-related diseases, injuries, 

and poisoning in one year.5   

However, there have been many changes in the Mongolia 

since the survey, and new and reliable data is needed to 

give a clearer picture of the problem. Therefore a survey 

was contucted on alcohol consumption with technical and 

inancial support from the World Health Organization. The 
aim of this study was to determine the status of consumption 

of alcoholic beverages of adults in Mongolia.

mailto:Naraa8890@yahoo.com
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MATErIAlS AND METhODS

In order to achieve the goal, participants were randomly 

selected for a cross sectional study. Questionnaires were 

used for the evaluation of the alcohol consumption pattern.  

A total of 1533 participants that is about 95.8% of all the 
participants that were suppose to be participated in the 

study. The participants are of ages between 15-64 years  

from Ulaanbaatar ciry and the 21aimags of Mongolia of 

which 759 participants from urban and 774 participants 
from rural areas are included in the study. Based on the 

new family list 95 households are selected randomly. From 

each selected household in urban and rural areas, only 

one person aged between 15-64 years was selected using 

Kish Method as the last step  The questionnaire was used 

to collect data on respondent’s socio-economic status, and 

alcohol consumption.

 Survey data collection in Ulaanbaatar and aimags was done 

by 7 teams with 5 researchers on each team. Survey teams 
consisted of a team leader, two interviewers, one person to 

obtain physical measurements, one laboratory technician, 

and two local assistants. Thus, teams often consisted of 7-8 
people each. About 2-3 days prior to the interview process, 

an information lealet on the survey goal and objectives, 
and consent forms were distributed to the members of 

randomly selected households. Survey participants were 

invited to selected Family General practitioners are in 

charge of collecting datas  in urban areas and soum/bagh 

hospitals in rural areas  Those participants unable to visit 

selected sites were reached at home for data collection 

purposes especially in remote rural areas.

Monitoring of data collection. Three monitoring teams 

comprised of two representatives from Ministry of Health 

MOH and Public Health Institute,  PHI were the  task of 

monitoring the survey data collection in accordance with 

the Monitoring Guidelines approved by State Secretary of 

the MOH. The teams monitored the survey data collection 

process in the ield, and provided technical and logistical 
support to data collection teams. The data collection 

process in Ulaanbaatar city was monitored by two teams 

comprised of representatives from the City Health 

Authority, Deputy Directors of District Health Units, and 

the survey coordinators in accordance with the Monitoring 

Guidelines approved by Director of the Public Health 

Institute.

Data entry and cleaning: The survey respondent had a 

unique identiier comprised of cluster, family group, bagh, 
and individual ID numbers. The accuracy of coding was 

established within a week by elucidating any overlaps, 

omissions, and/or wrong coding. Next, the survey data 

was compiled into a single ile, and the accuracy of 
recording respondents’ age and sex, and other variables 

was established within a week using range and logical 

checking. Finally, data checking was also performed by 

using the analysis code provided by WHO HQ, which 

includes a code to check the data prior to every analysis 

performed.

       

rESulTS

Over 70% of participants drank alcoholic beverages (70.9% 
in the urban area and 69.1% in the rural area, respectively) 

(Table 1). Eighty-one point four percent of males and 
62.0% of females consumed alcoholic beverages. The 

highest prevalence of alcoholic beverage consumers were 

in the 25-44 age group (75.4%) and the lowest percentage 
in the age groups of 15-24 and 55-64 (56.6% and 57.4%, 
respectively). Of all participants, 41.1% consumed 

alcoholic beverages within the previous month (41.2% 
in the urban area and 41% in the rural area, respectively). 

Among the age groups, the indicator was lowest among 

participants aged 15-24 years (25.6%) and the highest in 
the age group of 25-34 and 35-44 years (45.2% and 47.4%, 
respectively). Fifty-six point one percent of men and 30.6% 

of women consumed alcohol in the month.    

Table 1. Consumption of alcoholic beverages (%)

Classiication General consumption 

(n)

Consumption in previous month

(n)

Sex 
Male 81.4(515) 56.1(335)

Female 62.0(558) 30.6(275)

Age group

(year)

15-24 56.69(73) 25.6(33)
25-34 75.4(321) 45.2(193)
35-44 76.1(337) 47.4(209)
45-54 67.7(228) 39.5(133)
55-64 57.4(113) 31.0(61)

Setting
Urban 70.9(538) 41.2(312)

Rural areas 69.1(534) 41.0(317)
Total 70.0(1073) 41.1(630)
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When the alcohol consumption was considered by types 

of alcoholic beverages, 43.3% of participants usually 

consumed vodka, whisky, or brandy, 23.7% beer, 13.6% 
consumed milk alcohol, 10.6% consumed wine, and 8.8% 
consumed airag (Figure 1).  

Figure 1. Consumption of alcoholic beverages (by type)

Alcohol lush was detected in 56.8% of participants after 
drinking strong alcohol (vodka, whisky, or brandy), in 
38.8% after drinking beer, in 17.9% after drinking wine, 
in 32.1% after drinking milk vodka, and in 9.5% after 

drinking airag. Alcohol lush was detected in participants 
after drinking 89 ml of strong alcohol, 574 ml of beer, 755 
ml of airag and 365 ml of milk vodka. The participants 

experienced light intoxication after drinking 148 ml of 
vodka, whisky, or brandy, 174 ml of wine, 1225 ml of airag, 
and 529 ml of milk vodka, and had heavy intoxication after 

drinking 448 ml of vodka, whisky or brandy, 174 ml of 
wine, 1225 ml of airag and 529 ml of milk vodka (Table 2).   
Alcohol lush was detected in the 15-24 age group after 
drinking a relatively small amount of strong alcohol 

(71.5 ml), and in men after drinking 111.6 ml of vodka, 
whisky, or brandy and in women after drinking 71.6 ml of 
strong alcohol. The sex related difference was statistically 

signiicant (p<0.001). This indicator was higher among 
urban participants  than among rural participants (97.0 ml 
and 79.2 ml, respectively).    

Table 2.  Inluence of consumption of alcoholic beverages (by average amount of consumption, ml)

Type of alcoholic beverages Alcoholic lush light

intoxication

Medium 

intoxication

heavy 

intoxication

Vodka, whisky, brandy 89 148 251 448

Beer 574 1094 1714 2815 

Wine 104 174 325 583 

Airag 755 1225 2177 2905 

Milk vodka 365 529  971 1822 

Over 70% of participants experienced a hangover after 
drinking vodka, whisky, or brandy, 55.9% after drinking 

beer, 47.7% after drinking milk vodka, 37.8% after 
drinking wine and 24.8% of participants after drinking 
airag (Figure 2.). And in these study number are repeated 
since there are participants who drink more than one type 

of alcohol beverage to get drunk. 

Figure 2. Cases of hangover (by type of alcoholic 

beverages)

Symptoms of a hangover after drinking vodka, whisky, 

or brandy were not detected in 31.8% of participants, and  
heavy hangover was detected in 17.9%, medium in 21.2% 

and mild hangover in 29.2% of participants. Drinking beer 

did not result  a hangover in 44.1% of participants, and 

resulted in heavy hangover in 14.4%, in medium 15.3% 

and in mild hang over in 26.2% of participants. Symptoms 

of hangover after drinking wine were not detected in 

62.2% of participants, and heavy hangover was detected 

in 10.0%, medium in 9.6% and mild hangover in 18.3% 
of participants. After drinking airag a hangover was not 

detected in 75.2% of participants, and a heavy hangover 
was detected in 2.9%, medium in 9.1% and mild in 14.9%; 

after drinking milk vodka a hangover was not detected in 

52.3% of participants, and a heavy hangover was detected 

in 16.4%, medium in 14.1% and mild hangover in 17.2% 
of participants.  

Survey participants consume alcoholic beverages 

consecutively for 2.5 days on average. Males drank alcohol 

2.8 days consecutively, and females 2.0 days. Participants 
of the age group 25-34 consume alcoholic beverages 

consecutively for 3.3 days, whereas younger participants 

(15-24 years of age) drank alcohol 1.5 days consecutively 
(Table 3).  
Around 5 % of participants (7.9% of males and 1.7% of 
females) relieve hang overs with alcoholic beverages. The 

highest percentage of participants who relieve their hang 

over with alcohol is in the age group of 45-54 (7.7%) and 
the lowest is among participants 15-24 years of age (1.1%).
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Table 3. Problems related to consumption of alcoholic beverages

Classiication hangover relief with 

alcohol (%)

Alcoholism among close 

kindred (%)

Number of consecutive 

days of alcohol 

consumption (days)

15-24 1.1 25.,9 1.5

25-34 3.0 2.5 3.3

35-44 4.4 26.3 2.6

45-54 7.7 26.6 2.0

55-64 4.3 19.3 2.1

Male 7.9 24.9 2.8
Female 1.7 26.3 2.0

Urban 4.3 24.6 2.2

Rural areas 4.6 26.9 2.8

Over 22 % of participants had a diagnosis of some type 

of liver disease and 24.5% had  cardiovascular disease. 

The diseases tended to increase with age, and the cases of 

diagnosed liver and cardiovascular diseases were higher 

among women than among men (Table 4).  

Table 4. Percentage of participants with liver and cardiovascular diseases (%)

Classiication had diagnosed a liver disease

 (%)

had diagnosed a cardiovascular

 disease (%)

15-24 14.5 10.6

25-34 15.6 14.3

35-44 20.9 24.2

45-54 28.2 35.1

55-64 30.4 37.8
Male 19.9 17.0

Female 23.0 29.5

Urban 22.7 23.4

Rural areas 20.7 25.5

Total 21.8 24.5

Around 5% of participants with a diagnosed cardiovascular 

disease and 3.9% of participants who was not diagnosed 

for any of the diseases relieved hangover with alcohol 

(Table 5). The habit of hang over relieving with alcoholic 

beverages was more prevalent among the participants with 

a diagnosed liver disease (6.8%) than among those who 
did not suffer from the disease (3.9%). The hangover was 
heavier after drinking strong alcohol or beer.

Table 5. Status of hang over relieving with alcohol among participants  with a diagnosed cardiovascular or liver disease

hangover relieving with alcohol

No Yes

Question Answer Number % Number %

Have you ever been diagnosed for any liver 

disease?

No 828 96.1 34 3.9

Yes 261 94.9 14 5.1

Total 1089 95.8 48 4.2

Have you ever been diagnosed for any 

cardiovascular disease?

No 870 96.1 35 3.9

Yes 219 93.2 16 6.8

Total 1089 95.5 51 4.5
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DISCuSSION 

The results of this survey show that 70% of the survey 
participants were consumers of alcoholic beverages, 

and 41.1% consumed alcohol during the last month. The 

percentage of those who drank alcohol during the previous 

one month was 41.2% in urban areas and 41.0% in rural 

areas. This indicator was the lowest among the participants 

15-24 years of age (25.6%) and the highest in the age groups 
of 25-34 and 35-44 (45.2% and 47.4%, respectively). One 
third of the population has abstained from alcohol their 

entire life. Current drinking or consumption of alcohol in 

the past 30 days was reported by 38.6% of all respondents 
or 49.8% of men and 27.2% of women. “Status of non-
communicable disease risk factors” study conducted by 

Public Health Institute in 2009 shows 65.8% of the alcohol 
beverage consumption in the population in the last 30 days 

, of these 38.6% are vodka. About 47% of these comsumers 
are ages between 25-446. Therefore these  “Status of non-

communicable disease risk factors”  study corresponds 

with our inding from this study. 

Health report by World Health Organization in 2010 

shows that geographical differences exist among the type 

of alcohol people consume – beer, wine, spirits or other 

alcoholic beverages. In this report spirits are the most 

consumed beverages in terms of litres of pure alcohol in 

Asian and eastern European countries Wine constitutes the 

largest proportion of alcohol consumed in some European 

countries and the South American wine growing countries 

of Argentina and Chile. The northern Europeans once 

preferred beer while southern Europeans drank more 

wine, are diminishing. Today, in Spain the most consumed 

alcoholic beverage in litres of pure alcohol is beer, while in 

Sweden, it is wine.

Other beverages than wine, beer and spirits are consumed 

mostly in sub-Saharan Africa, which has generally low 

alcohol use levels. In the rest of the world – including most 

of the Western Hemisphere, northern Europe, many African 

countries and Australia – the most consumed beverage in 

terms of litres of pure alcohol is beer.

Globally, more than 45% of total recorded alcohol is 

consumed in the form of spirits,

predominantly in the South-East Asia and Western Paciic 
(WPR) regions7.

Approximately 36% of total recorded alcohol is consumed 

in the form of beer. 

 Commonly, high overall consumption levels are found in 

countries such as the Russian Federation, which display 

both high beer and high spirits consumption.

The consumption of wine as a percentage of total recorded 

alcohol is globally quite low (8.6%), with signiicant 
levels of alcohol consumed in the form of wine in the 

European Region 26.4% and the Region of the Americas 

12.0%. Beverages other than beer, spirits and wine such 

as fortiied wines, rice wine or other fermented beverages 
made of sorghum, millet, maize have the highest share in 

total recorded consumption in the African Region 48.2% 
and in the Eastern Mediterranean Region 31.3%7.

Our study result shows that 43.3% of participants consumed 

vodka, whesky or brandy, 23.7% consume beer, 13.6% 
consume milk alcohol, 10.6% consume wine and 8.8% 
consume traditional fermented alcohol beverage. These 

types of alcohol consumption result come very close to 

results from other countries and regions that we compared.  

CONCluSIONS

1. The prevalence of the alcohol consumption did 

not depend on the location of participants, but was 

higher in males than in females. The percentage 

of alcohol consumers was highest among the 

participants 25-44 years of age. The fact that the 

cases of light, medium, and heavy intoxication after 

drinking alcoholic beverages except wine were 

more frequent among men than among women 

shows that the excessive consumption of alcohol is 

prevalent among males.  

2. Alcohol lush was detected in 56.8% of survey 
participants. Alcohol lush was detected after 
drinking strong alcohol in smaller amount than after 

the consumption of alcohol with the lower content 

of ethanol. The amount of alcoholic beverages that 

resulted in heavy intoxication was highest for airag 

and smallest for strong alcohol.  
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AbSTrACT

Health damages caused by the consumption of alcoholic beverages increase each year and become a leading cause of non-

communicable diseases, accidents and injury, and population morbidity and mortality in Mongolia. Of Mongolian adults, 

51.2% consume alcoholic beverages to excess, and the prevalence of alcoholism is 6.4 per 1000 in urban and 2.4 per 

1000 in rural areas. In the last 5 years, 150,000 people were taken into custody due to the excessive use of alcohol. Over 

1000 people die of alcohol-related diseases, injuries, and poisoning in one year. Therefore, there is a need for a detailed 

study on the inluence of the consumption of alcoholic beverages on human health, and for a use of the study results in 
treatment, diagnosis, and prevention of alcohol-related diseases. The aim of this study was to determine the inluence of  
alcohol consumption in Mongolians, its peculiarities and consequences. The study was carried out using a combination of 

questionnaire as in “STEPS survey”, WHO, which studied risk factors of non-communicable diseases. One thousand, ive 
hundred and thirty-three participants aged 15-64 years from Ulaanbaatar and 21 aimags of Mongolia were involved in the 

study.  The prevalence of alcohol consumption did not depend on the location of participants, whereas the consumption 

of alcoholic beverages was higher in males than in females, and the percentage of alcohol consumers was highest in the 

25-44 age group. The alcoholic lush was detected in 56.8% of participants, and this body reaction occurred after the 
consumption of smaller amounts of strong alcohol compared to beverages with a lower content of ethanol.  Alcohol lush 
was detected after drinking strong alcohol in smaller amount than after the consumption of alcohol with the lower content 

of ethanol. The amount of alcoholic beverages that resulted in heavy intoxication was highest for airag and smallest for 

strong alcohol.  

Key words: Alcohol consumption, alcohol intoxication, alcohol lush, Mongolia

*Corresponding author :

Nyamaanyambuu Narantuya
School of public health, 
Health Sciences University of Mongolia
Tel: 99187019
E-mail: Naraa8890@yahoo.com

INTrODuCTION

Consumption of alcoholic beverages has numerous 

negative consequences for society. Alcoholism leads to the 

increase of criminality and divorce rate, industrial and road 

accidents, and the decrease of production and working 

ability.1

Over 3.2% or 1.8 million of the total global mortality 
per year is caused by alcoholism.2 Murray, Lopez et al.  

established that 773,600 people died in 1990 due to the 
consumption of alcoholic beverages, which amounts 

to 19.3 million years of life  and 47.7 million years of 
working ability lost3. Eighty-two percent of the mortality, 

morbidity, and injuries care caused by alcoholism occur in 

developing countries.3

Health damages caused by the consumption of alcoholic 

beverages increase each year, and become the main cause 

of non-communicable diseases, accidents, and population 

morbidity and mortality in Mongolia.4Of Mongolian adults, 

51.2% consume alcoholic beverages to excess, and the 

prevalence of alcoholism is 6.4 per 1000 in urban areas and 

2.4 per 1000 in rural areas. The study on alcohol and alcohol 

dependence, which was conducted by Dr..L..Erdenebayr of 

the Center of the Mental Health and Narcology in 1997, 
indicated that over 51% of the population used alcohol 

more than recommended, 8% of those being women. UN 
survey 1998 identiied that 12.7% of adults were classiied 
as heavy drinkers. The Public Health Institute conducted 

a Knowledge Attitude Practice KAP survey in 2001 

and indicated that 43.6% of respondents consumed 1-3 

standart drink per week and 47.5% consumed more than 3 
standart drink per week, with the frequency of alcohol use 

increasing in both high and low-income households. In the 

last 5 years, One hundred and ifty thousand people were 
taken into custody due to the excessive use of alcohol. 

Over 1000 people die of alcohol-related diseases, injuries, 

and poisoning in one year.5   

However, there have been many changes in the Mongolia 

since the survey, and new and reliable data is needed to 

give a clearer picture of the problem. Therefore a survey 

was contucted on alcohol consumption with technical and 

inancial support from the World Health Organization. The 
aim of this study was to determine the status of consumption 

of alcoholic beverages of adults in Mongolia.

mailto:Naraa8890@yahoo.com
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MATErIAlS AND METhODS

In order to achieve the goal, participants were randomly 

selected for a cross sectional study. Questionnaires were 

used for the evaluation of the alcohol consumption pattern.  

A total of 1533 participants that is about 95.8% of all the 
participants that were suppose to be participated in the 

study. The participants are of ages between 15-64 years  

from Ulaanbaatar ciry and the 21aimags of Mongolia of 

which 759 participants from urban and 774 participants 
from rural areas are included in the study. Based on the 

new family list 95 households are selected randomly. From 

each selected household in urban and rural areas, only 

one person aged between 15-64 years was selected using 

Kish Method as the last step  The questionnaire was used 

to collect data on respondent’s socio-economic status, and 

alcohol consumption.

 Survey data collection in Ulaanbaatar and aimags was done 

by 7 teams with 5 researchers on each team. Survey teams 
consisted of a team leader, two interviewers, one person to 

obtain physical measurements, one laboratory technician, 

and two local assistants. Thus, teams often consisted of 7-8 
people each. About 2-3 days prior to the interview process, 

an information lealet on the survey goal and objectives, 
and consent forms were distributed to the members of 

randomly selected households. Survey participants were 

invited to selected Family General practitioners are in 

charge of collecting datas  in urban areas and soum/bagh 

hospitals in rural areas  Those participants unable to visit 

selected sites were reached at home for data collection 

purposes especially in remote rural areas.

Monitoring of data collection. Three monitoring teams 

comprised of two representatives from Ministry of Health 

MOH and Public Health Institute,  PHI were the  task of 

monitoring the survey data collection in accordance with 

the Monitoring Guidelines approved by State Secretary of 

the MOH. The teams monitored the survey data collection 

process in the ield, and provided technical and logistical 
support to data collection teams. The data collection 

process in Ulaanbaatar city was monitored by two teams 

comprised of representatives from the City Health 

Authority, Deputy Directors of District Health Units, and 

the survey coordinators in accordance with the Monitoring 

Guidelines approved by Director of the Public Health 

Institute.

Data entry and cleaning: The survey respondent had a 

unique identiier comprised of cluster, family group, bagh, 
and individual ID numbers. The accuracy of coding was 

established within a week by elucidating any overlaps, 

omissions, and/or wrong coding. Next, the survey data 

was compiled into a single ile, and the accuracy of 
recording respondents’ age and sex, and other variables 

was established within a week using range and logical 

checking. Finally, data checking was also performed by 

using the analysis code provided by WHO HQ, which 

includes a code to check the data prior to every analysis 

performed.

       

rESulTS

Over 70% of participants drank alcoholic beverages (70.9% 
in the urban area and 69.1% in the rural area, respectively) 

(Table 1). Eighty-one point four percent of males and 
62.0% of females consumed alcoholic beverages. The 

highest prevalence of alcoholic beverage consumers were 

in the 25-44 age group (75.4%) and the lowest percentage 
in the age groups of 15-24 and 55-64 (56.6% and 57.4%, 
respectively). Of all participants, 41.1% consumed 

alcoholic beverages within the previous month (41.2% 
in the urban area and 41% in the rural area, respectively). 

Among the age groups, the indicator was lowest among 

participants aged 15-24 years (25.6%) and the highest in 
the age group of 25-34 and 35-44 years (45.2% and 47.4%, 
respectively). Fifty-six point one percent of men and 30.6% 

of women consumed alcohol in the month.    

Table 1. Consumption of alcoholic beverages (%)

Classiication General consumption 

(n)

Consumption in previous month

(n)

Sex 
Male 81.4(515) 56.1(335)

Female 62.0(558) 30.6(275)

Age group

(year)

15-24 56.69(73) 25.6(33)
25-34 75.4(321) 45.2(193)
35-44 76.1(337) 47.4(209)
45-54 67.7(228) 39.5(133)
55-64 57.4(113) 31.0(61)

Setting
Urban 70.9(538) 41.2(312)

Rural areas 69.1(534) 41.0(317)
Total 70.0(1073) 41.1(630)
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When the alcohol consumption was considered by types 

of alcoholic beverages, 43.3% of participants usually 

consumed vodka, whisky, or brandy, 23.7% beer, 13.6% 
consumed milk alcohol, 10.6% consumed wine, and 8.8% 
consumed airag (Figure 1).  

Figure 1. Consumption of alcoholic beverages (by type)

Alcohol lush was detected in 56.8% of participants after 
drinking strong alcohol (vodka, whisky, or brandy), in 
38.8% after drinking beer, in 17.9% after drinking wine, 
in 32.1% after drinking milk vodka, and in 9.5% after 

drinking airag. Alcohol lush was detected in participants 
after drinking 89 ml of strong alcohol, 574 ml of beer, 755 
ml of airag and 365 ml of milk vodka. The participants 

experienced light intoxication after drinking 148 ml of 
vodka, whisky, or brandy, 174 ml of wine, 1225 ml of airag, 
and 529 ml of milk vodka, and had heavy intoxication after 

drinking 448 ml of vodka, whisky or brandy, 174 ml of 
wine, 1225 ml of airag and 529 ml of milk vodka (Table 2).   
Alcohol lush was detected in the 15-24 age group after 
drinking a relatively small amount of strong alcohol 

(71.5 ml), and in men after drinking 111.6 ml of vodka, 
whisky, or brandy and in women after drinking 71.6 ml of 
strong alcohol. The sex related difference was statistically 

signiicant (p<0.001). This indicator was higher among 
urban participants  than among rural participants (97.0 ml 
and 79.2 ml, respectively).    

Table 2.  Inluence of consumption of alcoholic beverages (by average amount of consumption, ml)

Type of alcoholic beverages Alcoholic lush light

intoxication

Medium 

intoxication

heavy 

intoxication

Vodka, whisky, brandy 89 148 251 448

Beer 574 1094 1714 2815 

Wine 104 174 325 583 

Airag 755 1225 2177 2905 

Milk vodka 365 529  971 1822 

Over 70% of participants experienced a hangover after 
drinking vodka, whisky, or brandy, 55.9% after drinking 

beer, 47.7% after drinking milk vodka, 37.8% after 
drinking wine and 24.8% of participants after drinking 
airag (Figure 2.). And in these study number are repeated 
since there are participants who drink more than one type 

of alcohol beverage to get drunk. 

Figure 2. Cases of hangover (by type of alcoholic 

beverages)

Symptoms of a hangover after drinking vodka, whisky, 

or brandy were not detected in 31.8% of participants, and  
heavy hangover was detected in 17.9%, medium in 21.2% 

and mild hangover in 29.2% of participants. Drinking beer 

did not result  a hangover in 44.1% of participants, and 

resulted in heavy hangover in 14.4%, in medium 15.3% 

and in mild hang over in 26.2% of participants. Symptoms 

of hangover after drinking wine were not detected in 

62.2% of participants, and heavy hangover was detected 

in 10.0%, medium in 9.6% and mild hangover in 18.3% 
of participants. After drinking airag a hangover was not 

detected in 75.2% of participants, and a heavy hangover 
was detected in 2.9%, medium in 9.1% and mild in 14.9%; 

after drinking milk vodka a hangover was not detected in 

52.3% of participants, and a heavy hangover was detected 

in 16.4%, medium in 14.1% and mild hangover in 17.2% 
of participants.  

Survey participants consume alcoholic beverages 

consecutively for 2.5 days on average. Males drank alcohol 

2.8 days consecutively, and females 2.0 days. Participants 
of the age group 25-34 consume alcoholic beverages 

consecutively for 3.3 days, whereas younger participants 

(15-24 years of age) drank alcohol 1.5 days consecutively 
(Table 3).  
Around 5 % of participants (7.9% of males and 1.7% of 
females) relieve hang overs with alcoholic beverages. The 

highest percentage of participants who relieve their hang 

over with alcohol is in the age group of 45-54 (7.7%) and 
the lowest is among participants 15-24 years of age (1.1%).
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Table 3. Problems related to consumption of alcoholic beverages

Classiication hangover relief with 

alcohol (%)

Alcoholism among close 

kindred (%)

Number of consecutive 

days of alcohol 

consumption (days)

15-24 1.1 25.,9 1.5

25-34 3.0 2.5 3.3

35-44 4.4 26.3 2.6

45-54 7.7 26.6 2.0

55-64 4.3 19.3 2.1

Male 7.9 24.9 2.8
Female 1.7 26.3 2.0

Urban 4.3 24.6 2.2

Rural areas 4.6 26.9 2.8

Over 22 % of participants had a diagnosis of some type 

of liver disease and 24.5% had  cardiovascular disease. 

The diseases tended to increase with age, and the cases of 

diagnosed liver and cardiovascular diseases were higher 

among women than among men (Table 4).  

Table 4. Percentage of participants with liver and cardiovascular diseases (%)

Classiication had diagnosed a liver disease

 (%)

had diagnosed a cardiovascular

 disease (%)

15-24 14.5 10.6

25-34 15.6 14.3

35-44 20.9 24.2

45-54 28.2 35.1

55-64 30.4 37.8
Male 19.9 17.0

Female 23.0 29.5

Urban 22.7 23.4

Rural areas 20.7 25.5

Total 21.8 24.5

Around 5% of participants with a diagnosed cardiovascular 

disease and 3.9% of participants who was not diagnosed 

for any of the diseases relieved hangover with alcohol 

(Table 5). The habit of hang over relieving with alcoholic 

beverages was more prevalent among the participants with 

a diagnosed liver disease (6.8%) than among those who 
did not suffer from the disease (3.9%). The hangover was 
heavier after drinking strong alcohol or beer.

Table 5. Status of hang over relieving with alcohol among participants  with a diagnosed cardiovascular or liver disease

hangover relieving with alcohol

No Yes

Question Answer Number % Number %

Have you ever been diagnosed for any liver 

disease?

No 828 96.1 34 3.9

Yes 261 94.9 14 5.1

Total 1089 95.8 48 4.2

Have you ever been diagnosed for any 

cardiovascular disease?

No 870 96.1 35 3.9

Yes 219 93.2 16 6.8

Total 1089 95.5 51 4.5
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DISCuSSION 

The results of this survey show that 70% of the survey 
participants were consumers of alcoholic beverages, 

and 41.1% consumed alcohol during the last month. The 

percentage of those who drank alcohol during the previous 

one month was 41.2% in urban areas and 41.0% in rural 

areas. This indicator was the lowest among the participants 

15-24 years of age (25.6%) and the highest in the age groups 
of 25-34 and 35-44 (45.2% and 47.4%, respectively). One 
third of the population has abstained from alcohol their 

entire life. Current drinking or consumption of alcohol in 

the past 30 days was reported by 38.6% of all respondents 
or 49.8% of men and 27.2% of women. “Status of non-
communicable disease risk factors” study conducted by 

Public Health Institute in 2009 shows 65.8% of the alcohol 
beverage consumption in the population in the last 30 days 

, of these 38.6% are vodka. About 47% of these comsumers 
are ages between 25-446. Therefore these  “Status of non-

communicable disease risk factors”  study corresponds 

with our inding from this study. 

Health report by World Health Organization in 2010 

shows that geographical differences exist among the type 

of alcohol people consume – beer, wine, spirits or other 

alcoholic beverages. In this report spirits are the most 

consumed beverages in terms of litres of pure alcohol in 

Asian and eastern European countries Wine constitutes the 

largest proportion of alcohol consumed in some European 

countries and the South American wine growing countries 

of Argentina and Chile. The northern Europeans once 

preferred beer while southern Europeans drank more 

wine, are diminishing. Today, in Spain the most consumed 

alcoholic beverage in litres of pure alcohol is beer, while in 

Sweden, it is wine.

Other beverages than wine, beer and spirits are consumed 

mostly in sub-Saharan Africa, which has generally low 

alcohol use levels. In the rest of the world – including most 

of the Western Hemisphere, northern Europe, many African 

countries and Australia – the most consumed beverage in 

terms of litres of pure alcohol is beer.

Globally, more than 45% of total recorded alcohol is 

consumed in the form of spirits,

predominantly in the South-East Asia and Western Paciic 
(WPR) regions7.

Approximately 36% of total recorded alcohol is consumed 

in the form of beer. 

 Commonly, high overall consumption levels are found in 

countries such as the Russian Federation, which display 

both high beer and high spirits consumption.

The consumption of wine as a percentage of total recorded 

alcohol is globally quite low (8.6%), with signiicant 
levels of alcohol consumed in the form of wine in the 

European Region 26.4% and the Region of the Americas 

12.0%. Beverages other than beer, spirits and wine such 

as fortiied wines, rice wine or other fermented beverages 
made of sorghum, millet, maize have the highest share in 

total recorded consumption in the African Region 48.2% 
and in the Eastern Mediterranean Region 31.3%7.

Our study result shows that 43.3% of participants consumed 

vodka, whesky or brandy, 23.7% consume beer, 13.6% 
consume milk alcohol, 10.6% consume wine and 8.8% 
consume traditional fermented alcohol beverage. These 

types of alcohol consumption result come very close to 

results from other countries and regions that we compared.  

CONCluSIONS

1. The prevalence of the alcohol consumption did 

not depend on the location of participants, but was 

higher in males than in females. The percentage 

of alcohol consumers was highest among the 

participants 25-44 years of age. The fact that the 

cases of light, medium, and heavy intoxication after 

drinking alcoholic beverages except wine were 

more frequent among men than among women 

shows that the excessive consumption of alcohol is 

prevalent among males.  

2. Alcohol lush was detected in 56.8% of survey 
participants. Alcohol lush was detected after 
drinking strong alcohol in smaller amount than after 

the consumption of alcohol with the lower content 

of ethanol. The amount of alcoholic beverages that 

resulted in heavy intoxication was highest for airag 

and smallest for strong alcohol.  
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ABSTRACT

In 2010, the number of stillbirths in Mongolia in every 1000 births (live and stillbirths) was 7.3. A total of 100 mothers 

were chosen randomly. From the group of 100, 50 stillbirth mothers were chosen in a case group and 50 live birth 

mothers in a control group. Then the pathological examination indings were compared in the placenta of live birth and 
stillbirth mothers. When the placental changes were compared on the placenta stillbirth mothers with the placenta of live  

birth mothers of the period the blood circulation pathology deepened (p=0.006), placenta malformation was 2.5 times 

higher in stillbirth (p=0.001), and malformation of tissue was 2.3 times higher (p=0.001). One problem that attracted 

attention in this study was the problem of placental failure. Chronic placental failure was revealed in 56% of placentas 

of stillbirth mothers (p=0.001). Placental weight of live birth mothers was 437.76±122.12 at 37-40 weeks of gestation, 

placental weight of stillbirth mothers was 394±90.01. Although the gestation period of stillbirth mothers was completed 

the placental weight remained low (p=0.001).

Key words: Stillbirth, fetal death, placenta,
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INTRODUCTION

Approximately 3.2 million stillbirths occur annually 

in the world. However, less than ive stillbirths in every 
1000 births have been found in developed countries. 

32.2 stillbirths occur in every 1000 live births in Sahara-

Africa and approximately 31.9 (1.300.000 stillbirths) in 

South-Asia and Africa.1, 2  In relation to the population, the 

number of stillbirths is the highest in South-Asia.3  The 

number of stillbirths in Mongolia in every 1000 births 

(live and stillbirths) was 9.6 in 2005, 9.2 in 2006, 7.6 

in 2007, 7.5 in 2008, 7.0 in 2009 and 7.3 in 2010. This 

means that the number of stillbirths remains the same.4 

Some research relating to the unknown causes of stillbirths 

involve placental abruption, infections, fetal abnormalities, 

and other unknown causes.5 According to Norwegian 

researcher Froen J.F and others, the causes of  25% of 

stillbirths are undetermined.  The importance of studying 

maternal placenta and reducing undetermined causes of 

stillbirths were the basis of this study. 

MATERIALS AND METHODS

In the research, a total of 100 mothers were chosen 

randomly. From this group, 50 stillbirth mothers were 

chosen in a case group and 50 live birth mothers in a 

control group were chosen randomly. The cards were 

coded specially and provided a descriptive study. Then the 

pathological examination indings were compared in the 
placenta of live birth and stillbirth mothers and they were 

processed in the SPSS 14.0 program. We then calculated 

the mean, standard deviation, high and low signiicance 

at a 95% conidence interval, and assessed the difference 
between the groups by a X2 test.

•	 Specimen were prepared from the placenta and 

fetus of live and stillbirth mothers as well as painted 

them with hematoxcin-eozin paint and examined 

them by a light microscope with 40 and 100 times 

magniication. 
•	 As live birth mothers delivered, specimen were 

prepared from the placenta and  general statement 

of placenta, color, width, thickness,   diameter, 

cotyledon, belly button color, length, width, 

wind around, twisting, knotting, fetal color, odor, 

thickness, and etc. were noted. The placenta was 

then frozen. During the examination the placenta 

was let sit at room temperature for 24 hours. 

•	 Placental morphometer index:

1.  Organometer analysis (The following were clariied:  
placenta form, diameter and thickness, placenta 

weight, fetal surface color, ibrin accumulation, 
cysts, vascular form, mother’s surface color, 

completeness, and blood coagulum smear. Some 

changes were revealed in palpating villi.)

2.  Manometer indices were designed in detail

3.  Histometer analysis (The following changes were 

revealed: elements of villi-nutritional failure, 

inlammation, false and real infarction in intervilli 
tissue, focal of calcinosis, infarction,vascular 

embolism of villi, focal of inlammation 
transudation).

RESULTS

In the research, 100 mothers were involved, from which 

50 were live birth mothers and 50 mothers gave birth to 

stillborn fetuses. General indices of mothers involved in 

the research are shown in Table 1.

mailto:zulaa1mn@yahoo.com
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Table 1. General indices of mothers involved in the research

Indices normal birth stillbirth total p value

Age group n=50 n=50 n=100

15-19 years 1(16.7%) 5(83.3%) 6(100.0%) p=0.026

20-24 years 19(59.4%) 13(40.6%) 32(100.0%)

25-29 years 11(47.8%) 12(52.2%) 23(100.0%)

30-34 years 16(66.7%) 8(33.3%) 24(100.0%)

35-39 years 2(15.4%) 11(84.6%) 13(100.0%)

40-44 years 1(50.0%) 1(50.0%) 2(100.0%)

Husband’s smoking habit p=0.001

Yes 5(17.9%) 23(82.1%) 38(100.0%)

No 45(62.5%) 27(37.5%) 72(100.0%)

Living condition p=0.055

Ger 18(54.5%) 15(45.5%) 33(100.0%)

House 12(35.3%) 22(64.7%) 34(100.0%)

Apartment 20(60.6%) 13(39.4%) 33(100.0%)

In all cases of the research, the placenta indings show  
placenta blood circulation disorders (spread infarction, 

vascular embolism, insult, blood illing, angiomatosis and 
placenta anemia)  and stroke changes for live birth delivery 

are 14 (28.0%), and 18 (36.0%) for stillbirth delivery. This 

number is higher than in live births and with a statistical 

signiicance. Table 1 shows that  blood circulation disorders 
are higher in stillbirth delivery than in live birth delivery so 

they were considered statistically signiicant at p <0.006.

Table 2. Placental changes during stillbirth and normal birth deliveries

Placental changes
normal birth          stillbirth total p value

n % n % n %

Placental infarction 12 24.0  32 64.0 44         88.0 p=0.001

Real 3 6.8 9 18.8 12 13.0

False 9 20.5 16 33.3 25 27.2

Combined 0 0.0 7 14.6 7 7.6  

Placental insuficiency 7 14.0 49 98.0 56 56.0 p=0.001

Chronic failure 0 0.0 28 56.0 28 29.5

Acute failure 0 0.0 4 8.0 4 4.2

Tissue malformation 3 6.7 7 14.0 10 10.5

Placental pathological malformation 4 8.9 10 20.0 14 14.7  

Placental inlammation 7 14.0 29 58.0 36 36.0 p=0.001

Imlammation of villi 4 8.5 8 16.7 12 12.6

Panplacentitis 0 0.0 12 25.0 12 12.6

Amniotic imlammation 2 4.3 6 12.5 8 8.4

Interdicidutitis 1 2.1 3 6.3 4 4.2  

Placental focal changes 37 74.0 40 80.0 77 77.0 p=0.001

Fibriniod 8 16.0 16 32.0 24 24.0

Hyalines 4 8.0 3 6.0 7 7.0

Calcinosis 20 40.0 19 38.0 39 39.0

Disseminated sclerosis 5 10.0 2 4.0 7 7.0  
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By studying placental changes in detail it revealed that 

real infarction is 9 (18.8%), false infarction 16 (33.3%) 

and combined infarction is 7 (14.6%) in stillbirth. These 

changes are higher than the changes occurring in live birth 

delivery. There was no combined placental infarction 

during live birth but few real infarctions were found and 

the statistical signiicance is p=0.001. Placental failure is 
uniied changes of acute and chronic clinical morphological 
signs of placental structure and function caused by any 

maternal disorders, and the expression of fetal response 

in the placenta through a multireaction.6, 7  Therefore, 

placental failure causes stillbirth, low weight birth, and 

asphyxia therefore this is the key problem of midwifery. 

In igure 1, the placental pathological malformations are 
10 (20.0%) in stillbirth, 4 (8.9%) in live birth and this is 

2.5 times higher in stillbirth.  Tissue malformation is 7 

(14.0%) in stillbirth, 3 (6.7%) in live birth and this is also 

two times higher in stillbirth. However, acute and chronic 

placenta failure was not found in live birth which conirms 
the statistical signiicance that placenta failure leads to 
stillbirth.

Figure 1. Comparison of placental failure of still and live birth mothers

In igure 2, the placental analysis of the research cases show 
that placental inlammation was speciic and inlammation 
between folders of amniotic peel is 3 (6.3%), in live birth 

1 (2.1%),  amniotic inlammation 6 (12.5%) in stillbirth, 

panplacentitis 8 (16.7%) in stillbirth, 4 (8.5%) in live birth, 

panplacentitis was not found in live birth, but it is 25.0% in 

stillbirth. Placental inlammation inluences stillbirth and 
this is statistically signiicant (p=0.001).

Figure 2. Comparison of placental inlammation of live and stillbirth mothers

Table 3. Comparison of placental measurement of still birth and live birth mothers

Normal birth Stillbirth P value

95% CI 95% CI

Placental weight n m±SD max min n m±Std.Dev max Min

28-32 weeks 0 0 0.0 0.0 9 337.3±93.6 483.0 234.0 0.001

33-36 weeks 0 0 0.0 0.0 2 295.0±172.5 417.0 173.0

37-40 weeks 38 437.8±122.1 691.0 250.0 33 394.9±90.0 570.0 232.0

More than 41 weeks 12 424.6±71.8 563.0 325 6 473.2±80.9 560.0 353.0
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When the placenta weight was compared with the period of 

gestation for stillbirth mothers the placenta weight at 28-

32 weeks of gestation is the least -234.0; at 33-36 weeks 

– 173.0; at 37-40 weeks -232.0; at more than 41 weeks – 

353.0. When compared with the live birth mothers placenta 

weight is less, it affects stillbirth and it is statistically 

signiicant (p=0.001). 

DISCUSSION

According to Savelieva.G.M. et al., it was determined that 

the maternal side of the placenta, and fetal side  disease 

affect placenta failure and delay fetal development. In the 

current, chronic placenta failure was revealed in 56% , but 

Heazell A.E., Martindale E.A. found it in 2.6%.8

Nazaretian S.P. and Simsol L. (2002-2005) studied stillbirth 

cases and  blood circulation failure occured in 17 (21.84),  

6 cases presented placenta separation, and hematoma at 

the back of the placenta, in 4 cases placental failure was 

revealed. In this research, 36.0% - hematoma, 6% - wide 

spread necrosis, in 45%- anemia occurred.9, 10  

In the research performed in Australia, 88 cases of placenta 

and fetus in 11 (14%) cases placenta inlammation was 
found, 8 cases had an inlammation of villi.9   However, in 

Kh.Tsendsuren’s research performed in Mongolia, placenta 

inlammation was 52.5%. It beneits this research but it was 
comparatively higher than foreign researchers’ indings. In 
G.Bayasgalan’s research the placenta weight is 550±14 gr, 

in Kh. Tsendsuren’s research in live birth 52.6±12.1, in 

stillbirth mother’s 400.0±24.09 average weight of placenta 

is not different in the period when the gestation period is 

complete.11, 12 

CONCLUSIONS

When placental changes were compared on the placenta of 

stillbirth mothers with the placenta of live  birth the period 

the blood circulation pathology deepened (p=0.006), 

placenta malformation was 2.5 times higher in stillbirth 

(p=0.001), malformation of tissue was 2.3 times higher 

(p=0.001). Therefore, placental inlammation is 4 times 
higher in stillbirth and from this panplacentitis was not 

found in live birth but in stillbirth it was 25%. This shows 

that placental inlammation affects stillbirth (p=0.001). 
Placental weight of live birth mothers was 437.76±122.12 

at 37-40 weeks of gestation, placental weight of stillbirth 

mothers was 394±90.01. Although, stillbirth mother’s 

gestation period was completed the placental weight 

remained low (p=0.001).
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ABSTRACT

The World Health Report 2002 (5) identiied a number of key risk factors and quantiied the contribution of each to the 
global burden of cardiovascular disease. These risk factors are tobacco use, high cholesterol concentrations and high 
blood pressure levels. While the impact of these risks overlaps because of the multi causality of cardiovascular disease 
and joint effects of risk factors, the risk making the largest contribution was blood pressure2. Worldwide in 2000, about 
7.1 million (13%) deaths were calculated to be attributable to blood pressure levels above an optimum systolic pressure 
of 115 mmHg2. Hypertension is the largest cause of death in both developed and developing countries. By 2020, the 
low and middle-income countries will also have coronary heart disease as the most frequent cause of death and largest 
disease burden .  The research involved a total of 450 patients, individuals aged 20-69 years, identiied through multi-
stage probability sampling. The cost-effectiveness analysis included participants with hypertension under treatment 
with antihypertensive drugs. The costs of hypertension care is mainly dependent on the expenditure on blood pressure-
lowering drugs. Treatment of hypertension with angiotensin-converting enzyme (ACE) inhibitors+ calcium channel 
blockers+ diuretics, ACE inhibitors+ beta blockers, ACE inhibitors+ diuretics, ACE inhibitors+ diuretics+ beta blockers, 
other combination therapy, or beta blockers was more cost-effective than treatment with ACE inhibitors+ diuretics+ beta 
blockers. 

Key words: Cardiovascular disease, hypertension, pharmacoeconomy analysis, cost-effectiveness analysis, direct cost, 
direct cost  
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INTRODUCTION

Cardiovascular disease (CVD)—which includes heart 
diseases and stroke—is the leading cause of death 
worldwide. It has long been a problem in high-income 
countries, CVD is now recognized as a global problem1. 
CVD causes 5 million premature deaths each year 
worldwide, 13% of global fatalities1. Hypertension is one the 
risk factors for coronary heart disease and cerebrovascular 
disease, such as stroke and a one of the inluencing factors 
of the drug demand2. Hypertension usually occurs without 
any symptoms. If left untreated and uncontrolled, it can 
lead to damage of the heart and blood vessels, leading to 
stroke, heart attack, or renal failure3-4. Occasionally, when 
the blood pressure is extremely high, headache, dizziness 
or alterations in vision can be experienced. Older people 
are at a higher risk of developing hypertension and it has 
been prevailed among 40-59 as well as 60 years mostly5-7. 
By 2008, arterial hypertension has been placing 32.1% 
among the common cardiovascular disease in the Mongolia. 
Deining the economical indicators of the drugs that are 
essential for treating the arterial hypertension and not 

surveyed well marketing based cost-effectiveness analysis 

on providing medicine has become the justiication of this 
survey. 

MATERIALS AND METHODS

The research involved all 450 patients who applied for in 
State Central Clinical Hospital, Shastin’s Central Clinical 
Hospital, Songino khairhan districts’ hospital and Hovd. 
Uvurhangai, Orkhon, Dornogovi, Dornod aimag’s hospital 
between July, 2006 and February, 2009. Consumption 
medicine of hypertensive therapy and analysis of laboratory 
were determined using research cards that included 
information from the history of Disease and patients, their 
education, income, smoking, previous morbidity, use of 
medicine, type of adverse effects, polypharmacy, and drug 
costs.  The blood pressure was measured using aneroid 
sphygmomanometers.

The cost-effectiveness analysis included participants with 
hypertension under treatment with antihypertensive drugs. 
Participants who had a consultation during the interview 
were asked about direct healthcare costs, including the 
purchase of drugs or supplies, payment for visits to doctors, 
laboratory tests, health insurance costs, and expenses with 
meals and transportation to the healthcare facility. Indirect 
costs were investigated through absenteeism (workdays 
lost) due to disease, medical consultations, or performing 
tests.  For data entering and analysis we used MS-Excel 
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and SPSS-11.5. Descriptive statistics, such as mean ± 
SD, frequency, and percentages, were generated for all 
demographic variables, clinical indicators and BP values.
We achieved an agreement from the Ethical Committee of 
Health Sciences University of Mongolia before the study.      

RESULTS

Among the 450 participants interviewed, all patients had 
mean blood pressure  ³ 159.18/101.27 mmHg or were taking 

antihypertensive drugs. These individuals had a mean age 
of 57.5 ± 10.3 years, predominantly female (57.6%). 

Table 1 shows the direct and indirect costs for treating 
hypertension. Most of the direct costs associated with 
hypertension was due to expenditure on drugs, laboratory 
tests represented a greater cost for patients with 
hypertension Shastin’s Central Clinical Hospital, State 
Central Clinical Hospital.

Table 1. Mean costs to patients of the treatment of hypertension

¹
Hospital name

Drugs

(thous.tug)

Direct cost 

(thous.tug)

Indirect cost 

(thous.tug)

Total cost

(thous.tug)

1. Shastin’s Central Clinical Hospital 23.46 289.35 79.877 392.687
2. State Central Clinical Hospital 21.39 249.84 91.006 362.236
3. Songino khairhan districts’ hospital 18.50 218.72 52.763 289.983
4. Dornogovi aimag’s hospital 12.60 214.60 38.763 265.963
5. Hovd aimag’s hospital 12.35 224.38 49.087 285.817
6. Uvurhangai aimag’s hospital 12.21 219.94 45.139 277.289
7. Orkhon aimag’s hospital 11.89 226.60 42.135 280.625
8. Dornod  aimag’s hospital 10.34 220.73 48.768 279.838

Mean 15.34 233.02 52.10 300.46

Analyzing this table, mean drug cost with hypertension 
patient 15.34 thousand/tug and spend total cost 
392.687±45768.35 thousand/tug in Shastin’s Central 
Clinical Hospital, 362.236±37722.61 thousand/tug in 
State Central Clinical Hospital, 289.983±20069.82 
thousand/tug in Songino khairhan districts’ hospital, 
265.963±25542.18 thousand/tug in Dornogovi aimag’s 

hospital, 285.817±23962.33 thousand/tug in Hovd aimag’s 
hospital, 277.289±28999.63 thousand/tug in Uvurhangai 
aimag’s hospital, 280.625±30023.53 thousand/tug in 
Orkhon aimag’s hospital, 279.838±24155.66 thousand/
tug in Dornod  aimag’s hospital  and nation’s mean 300.46 
thousand/tug, it’s 77.55% is direct cost, 22.45% is indirect 
cost. 

Table 2. Cost-effectiveness ratio of combination therapy

Cost of combination therapy                    

Combination 

therapy ¹1* 

Combination 

therapy ¹2**

Combination 

therapy ¹3***

Combination 

therapy ¹4****

Combination 

therapy 

¹5*****

Drugs 6.018 5.609 5.059 6.332 3.900

Direct cost 233.02 233.02 233.02 233.02 233.02

Indirect cost 52.10 52.10 52.10 52.10 52.10

Adverse of drug 3.181 3.303 3.49 3.558 3.051

Total 294.319 294.032 293.669 295.01 292.071

Outcome 12.21 9.87 12.65 14.48 8.09

Cost effectiveness Ratio 24.105 29.790 23.215 20.374 36.103

* Combination therapy ¹1(angiotensin-converting 
enzyme (ACE) inhibitors+ calcium channel blockers+ 
diuretics)
** Combination therapy ¹2(ACE inhibitors+ beta 
blockers)
***Combination therapy ¹3(ACE inhibitors+ diuretics)
****Combination therapy ¹4(ACE inhibitors+ diuretics+ 
beta blockers)

*****Combination therapy ¹5(other combination therapy)
Table 2 presents the cost-effectiveness relationship of the 
antihypertensive treatment with medicines. The cost of 
antihypertensive treatment was lower for ACE inhibitors+ 
diuretics+ beta blockers and other combination therapy. 
Patients without morbidities presented a less advantageous 
ratio for ACE inhibitors+ diuretics+ beta blockers (20.374) 
and ACE inhibitors+ diuretics (23.215).
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DISCUSSION

This study was able to describe the cost of the treatment and 
control of hypertension for patients taking blood pressure-
lowering drugs. The selection of a hospital-based sample 
has the advantage of including a representative sample 
of the entire patient and allows the cost-effectiveness of 
treatment based on drugs actually in use to be assessed, 
thereby differing from indirect estimates based upon data 
from history of Disease, medical records, participants in 
randomized clinical trials. Each component of the cost was 
determined using direct information from the individuals 
under medical care for hypertension9-10. The lack of 
information on hospital costs is a limitation of this study, 
since hospital admission expenses were not covered and 
these represent the greatest cost11. 

The use of a cost-effectiveness ratio requires the assumptions 
that the agent tolerability is comparable and that blood 
pressure lowering is a valid surrogate for cardiovascular 
risk reduction. In this context, the less advantageous cost-
effectiveness ratios for ACE inhibitors and calcium channel 
blockers, detected in this and in other studies, indicates that 
they should not be recommended as the irst-choice drugs 
for the treatment of hypertension, particularly among those 
without other chronic conditions12-13. 

CONCLUSION

Analyzing the cost-effectiveness ratio of the group 
medication of  ACE inhibitors, using for patients to be 
admitted to hospital, combination therapy ¹4 is  20.374 
thousands tugruks that it is been proving as an effective 
version of lowest-cost treatment.  
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ABSTRACT

Studies show that lumbar disc herniation (LDH) usually affects people aged 17-76 years. In some developed countries, the 

incidence of LDH is 37 per 100,000 compared with 57 or more per 100,000 in Mongolia (the present study population). 

The objective of this study was to formulate means of early diagnosis and develop effective management strategies of 

the lumbar disc hernia. This study revealed that L4-L5 and L5-S1 is a common location for the hernia. In terms of gender 

and age differences, the young males are at a increased risk, perhaps due to occupational differences. In other words, the 

majority of the patients with hernia are in workplaces, which require an extensive physical strength (such as carpenter 

and sportsman).  Correct X- ray techniques and precise determination of the level that is affected are crucial for early 

diagnosis. If positive outcome with medical and rehabilitation management is not satisfactory, the surgical treatment is 

indicated as soon as possible.
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INTRODUCTION

In Mongolia no studies have been conducted in this 

area, and according to observation the prevalence of this 

condition has been increasing over the last years. 

It is well documented that herniated lumbar disk is 

prevalent in many other countries, and mostly affects 

subjects in their active employment age. For instance, a 

study conducted in France in 2002 showed that the average 

age of patients with a herniated lumbar disk was 45. In 

France, according to P. Grillier, Ph. Mahtieu, and M. Wyber 

the incidence of herniated lumbar disk is 37 in 100,000. In 

Mongolia, herniated lumbar disk hernia occurs in 53 per 

100,000 people. 

Therefore, it’s essential to improve the diagnosis, treatment 

of herniated lumbar disc hernia, and develop the evidence- 

based standard of management and rehabilitation methods. 

MATERIALS AND METHODS 

We studied 62 patients who have been treated at the 

Department of Neuro- and Spinal Surgery, Trauma and 

Orthopedic Hospital from 2002 to 2005. The diagnosis is 

made on the basis of neurological examination, radiographic 

characteristics, myelography after the injection of contrast 

into the spinal cord, computed tomography, and MRI. 

Of the 62 patients, there were 41 males (66%) and 21 

females (34%), ages ranging from 21- 45. The current 

study showed that herniated lumbar disk mostly affects 

individuals aged 21- 35 years. Compared to other countries, 

it is evident that more young people and especially males 

are affected in Mongolia. A plain X- ray was taken in all 

patients in 2 positions, using the Shimadzu apparatus from 

Korea. 23 patients had myelogramma in 4 directions with 

the injection of Lopamiron-300, Omnipack- 200, 300 at the 

level of L3- L4. 8 patients underwent a MRI with 2-3 mm 

layering using CT pro-speed plus apparatus made by “CE” 

company. 

RESULTS

11(18%) of study patients had a nerve root bilaterally 

compressed of which 18(29%) on the right, 24(38%) on 

the left, and 9(15%) demonstrated central compression and 

irritation (Figure.1). 

Figure. 1 Compression of nerve roots

In terms of the spine level, 2(3%) cases at the level of L1- 

L2, 3(5%) level L2- L3, 7(11%) level L3- L4, 31(50%) 

level L4- L5, 19(31%) at the level of L5- S1, clearly 

exhibiting that a common level of lumbar disk is L4- L5 

and L5- S1 (Figure. 2). 
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Figure. 2  Spine levels

Figure. 3 and 4. Spinal levels affected depending on the 

gender.

The neurological examinations have been conirmed by the 
myelogram, computed tomogram, and MRI.

It is worth to note that that medications, physical 

therapy, and rehabilitation were not satisfactory means 

of management, and even in some cases resulted in more 

pain, and aggravation of motor- and sensory deiciency. 

Of 62 patients who underwent surgical treatment, almost 

half of the patients had hemilaminectomy 44(71%) and the 

percentage of interlaminectomy (16%) and laminectomy 

(13%) were similar.

Figure. 5 Type and approach of the surgery

The disk was ruptured and compressed the nerve root 

in 23(37%) patients, and a mass resembling a tumor 

compressing the nerve root was observed in 39(62, 9%). 

After 3-7 days of the operation, pain disappeared in 90% of 

the patients, after 7-17 days in 3%, after more than 14 days 

in 2%. After 21 days following the surgery, the patient’s 

motor and sensory deiciency was completely dissolved. 
A follow up of patients as after 3 years has shown that no 

patient has repeated the surgery.  

Figure. 6 Pain relieve and recovery of sensory

The greater part of the patients who had surgery were 

individuals who do heavy physical activity/carrier, chief, 

construction worker, sportsmen, circus artists/ showing 

that this condition is closely related with occupation.

Figure. 7 Occupation
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DISCUSSION

Internationally, the prevalence of herniated lumbar disk is 

37 in 100,000, whereas 53 in 100,000 in Mongolia. The 

reason of this affecting more males could be related to their 

life style and occupational differences. In terms of age, the 

majority of patients were young adults. 

The study demonstrated that surgery should be 

recommended as early as possible in cases that showed no 

eficacy of rehabilitative and physical therapy.

CONCLUSION

1.  Prevalence of herniated lumbar disk is higher in 

Mongolia compared to international estimation.

2.  Herniated lumbar disk is more common at the level 

of L4- L5, L5- S1.

3.  If medical, physical therapy, or rehabilitation 

management is not effective, surgery is 

recommended soon as possible. The surgical method 

of treating herniated lumbar dick signiicantly 
eradicates the motor and sensory deiciencies, and 
restores functional ability.
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ABSTRACT

Airborne particulate trace metals have important health implications. As a consequence, their concentrations are 

increasingly monitored in many urban locations worldwide. In Mongolia, air particle monitoring was started 2 years 

ago, but research on the health efects of air pollution in Mongolia has been very limited. Also, the efects of exposure 

to speciic components of ambient ine particulate matter (PM2.5, including metals, have not been fully characterized in 

Mongolia. The objective of this study was to determine PM mass concentrations and elemental composition in PM 
10

 and 

PM
2.5

 (airborne particulate matter smaller than 10 μm and 2.5 μm, respectively) during winter time.  PM10/2.5 samples 

were collected by a Harvard Impactor at the urban site of Ulaanbaatar, the capital city of Mongolia, and analyzed for 36 

elements by Inductively Coupled Plasma Mass Spectrometry (ICP-MS). Ambient air samples were collected from 22 

January to 23 March, 2010. While Ag was the least abundant trace metal with a mean concentration of 0.95 ng m−3, Fe 

showed the maximum mean concentration of 5701.53ng/m3. The daily concentration variations of 36 elements in ambient 

air were in the range from 0.03ng/m3 to 884ng/m3. PM air concentrations exceed WHO Air Quality Guidelines.
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INTRODUCTION 

Air pollution is a major health threat to children and a 

risk factor for both acute and chronic respiratory and 

cardiovascular disease. Outdoor air pollution is largely and 

increasingly a consequence of the combustion of fossil fuels 

for transport, power generation and other human activities. 

Combustion processes produce a complex mixture of 

pollutants that comprises both primary emissions, such 

as diesel soot particles and lead, and the products of 

atmospheric transformation, such as ozone and sulfate 

particles formed from the burning of sulfur-containing fuel. 

Clean air is considered to be a basic requirement of human 

health and well-being. However, air pollution continues to 

pose a signiicant threat to health worldwide. According 

to a WHO assessment of the burden of disease due to 

air pollution, more than 2 million premature deaths each 

year can be attributed to the efects of urban outdoor air 

pollution and indoor air pollution (caused by the burning of 

solid fuels). More than half of this disease burden is borne 

by the populations of developing countries1.

Ulaanbaatar, the capital city of Mongolia has experienced 

dramatic population growth in recent years and this 

growth has led to major increases in the city’s air 

pollution emissions.  Major sources include three coal-

ired power plants, wood and coal burning for home 

heating and cooking, and vehicles, some of which still use 

leaded gasoline. Strong temperature inversions and the 

surrounding topography lead to high concentrations during 

winter, but to date measurements have been very limited 2.

Air pollution and health related studies conducted in 

Mongolia indings suggest that traditional ger areas in 

Ulaanbaatar are responsible for emitting approximately 70 

percent of the city’s air pollution3. there is a need to conduct 

PM and health related studies. The goal of this study was 

to determine elemental composition and concentration of 

PM
10

 and PM
2.5

 samples collected during the winter in 

Ulaanbaatar. 

MATERIALS AND METHODS

This study was conducted in the city of Ulaanbaatar, the 

most polluted city in the country. The study period was 

winter time (22 February to 23 March, 2010), when 

air pollution is worst. and every 24 hour simultaneous 

sampling was carried out during sampling period. The air 

sampling site in Ulaanbaatar was the State Government Air 

Monitoring Agency ixed site #1 and the samplers were 

placed on the roof of the site, at height of approximately 3m 

of the ground. We used ilter-based Harvard Impactor for 

PM10 and PM2.5 samples. During sampling ixed station 

were operated by Government Air Monitoring Agency, the 

site operator changed ilters, calibrated pumps for 21 days. 

The 24-h PM (10/2.5) samples were collected on Telon 

ilters. Filter based PM10/PM2.5 samples were weighed 

before and after sampling and analysed to determine PM 

elemental composition and concentration. Elemental 

analysis was conducted by ICPMS (Inductively Coupled 

Mass Spectrometry) by the Alberta Research Council . 

Altogether, 36 elements were quantiied: Elemental mass 

concentration and air concentrations of each 36 elements 
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of ambient particulate matter were determined in PM10 

and PM2.5 samples (Table 1). 

RESULTS 

Ambient air Particulate Matter mass and concentration. 

Filter-based PM sampling result shows Particulate Matter 

mass of PM10 and PM2.5 are statistically diferent 

(p<0.01) by size of particulate matter (Table 1). 

Table 1. p mass and concentration, by size of particulate 

matter.

Particle 

size
 

PM* mass

mg/ilter
PM* conc mg/

m3

PM10 mean 708.17 49.46

min 504.33 33.09

max 943.33 74.55

 st.div 171.39 15.08

PM2.5 mean 492.26 34.25

min 254.67 20.81

max 788.67 54.74

 st.div 145.17 10.09

* p<0.00  p<0.01

Result show that PM mass and concentration are decreased 

by week during 22 February to 23 March, 2010 (Table 2).

Table 2. PM mass and concentration, from 22 

February to 23 March, 2010 by 3 weeks 

Week Statistics PM mass PM conc.

22Feb-01March mean 629.14 46.12

min 254.67 20.81

max 943.33 74.75

 st.div 216.97 16.74

02-12 March mean 541.26 37.34

min 314 22.7

max 862.67 55.96

 st.div 189.4 11.84

15-23 March mean 429.29 31.79

min 354 23.05

max 602 41.47

 st.div 93.58 7.05

    p<0.005            p<0.005

Concentration of elements in Particulate Matter. 

PM elemental analysis shows that Ag, Be and Hg were the 

least abundant trace metals with a mean concentration of 

0.95 ng m−3, 0.8 ng m−3, 0.41 ng m−3, respectively.  The 

highest elemental concentrations were for Fe, Al, K and 

Na, with mean concentrations of 5432.57.1 ng m−3, 8503.9 

ng m−3, 2684.8 ng m−3 and 2285.1 ng m−3 respectively.

Elements were divided by their concentration levels in 

PM
10

/PM
2.5 

into three groups: Major metals (Al, Fe, K, 

Na and Ti ≥ 102 ng m3), sub-major elements (As, Br, Ba, 

Cr, Cu, Mn, P, Pb, Sr, and Zn  ~101 ng/m3-102 ng/m3) and 

minor elements (Ag, Be, Bi, Ca, Cd, Cl, Hg, Li, Mg, Mo, 

Ni, S, Sb, Se, Si, Th, Tl, U and V   <101 ng m3). All major 

elements and some of the submajor elements in PM10 and 

PM2.5 concentrations are statistically diferent.(Table 3, 

4).

Table 3. Major elements in PM
10

/PM
2.5 , 

air concentration

  *Al_air *Fe_air *K_air *Na_air *Ti_air

PM10

Mean 1576.66 953.52 406.44 372.84 63.68

Min 680.06 453.04 189.88 165.06 29.46

Max 2497.95 1466.77 647.39 527.17 102.76

PM2.5

Mean 346.72 237.02 131.43 102.98 14.83

Min 144.57 127.69 74.57 57.95 7.37

Max 781.83 482.69 222.37 191.52 31.99

* р < 0.005 

Table 4. Submajor elements in PM
10

/PM
2.5,  

air 

concentrations
. 

  As Br Ba* Cr Cu

PM

10

mean 5.34 9.79 28.32 4.13 5.46

min 2.65 6.07 14.53 1.26 2.71

max 9.80 18.22 57.17 5.22 8.21

PM 

2.5

mean 4.18 7.19 7.67 3.55 2.84

min 2.16 4.48 3.92 1.91 1.23

max 6.77 13.22 19.26 6.16 5.85

Mn* P* Pb Sr* Zn

25.38 32.13 12.88 18.35 33.07

11.78 19.54 7.34 10.08 26.93

38.30 41.93 19.45 36.64 43.34

8.14 9.99 11.48 4.67 28.83

4.50 5.70 5.15 2.35 15.28

14.40 16.55 19.22 11.01 51.28

* p < 0.005

Most minor elements air concentration in PM10 and PM2.5 

show that they are not statistically diferent by size of the 

particle except Ca, Li, Si and V (Figure 1). 
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Figure 1. Minor elements in PM
10

/PM
2.5,  

air concentrations
. 

Toxic metals mass and air concentrations are not 

statistically diferent exept nickel (Table 5). 

Table 5. Toxic metals concentrations in PM
10

 and PM
2.5 

 Mass  Air conc  

PM10 PM2.5 PM10 PM2.5

As 75.806 60.014 5.336 4.180

Cd 4.274 4.135 .295 .286

Cr 59.367 50.844 4.126 3.552

Ni* 18.831 9.624 1.320 .676

Pb 186.685 166.552 12.883 11.484

Zn 477.567 413.317 33.068 28.832

* p < 0.005

Elemental mass and air concentration in  PM
10

/PM
2.
 were 

decreased by weeks (p<0.01) for most elements exept Cd, 

Cu, Mn, Mo, and S during study time, from 22 February 

to 23 March, 2010,   PM mass is increased for elements 

such as Cd, Cu, Pb and Se in third week comparing with 

1st week (Table 5). 

DISCUSSION  

Mean daily 24h concentrations for PM10 is not exceeded 

and for PM2.5 mean concentration is exceeded 1.4 times, 

maximum concentration 2.2 times higher than the WHO 

Air Quality Guideline, 2005 value. This result shows that 

the weather was windy during the study period (from 

22February to 23march, 2010) and air temperature was 

not very cold, compared with cold winter time December-

January. PM10/2.5 mean concentrations are lower 

than cold winter time concentration, comparing with 

Government Air Monitoring ixed site data (147.8mg/m3) 

from December to January (Table 6) 2. 

Table 6.  Ambient air MP concentration, comparing 

with WHO Air Quality Guideline 

Particle 

size
 

PM conc.

mg/m3

WHOAQ 

guideline

PM10 mean 49.46
50 mg/m3

(24 h)

min 33.09

max 74.55

 st.div 15.08

PM2.5 mean 34.25 25 mg/m3 (24h)

min 20.81

max 54.74

 st.div 10.09

PM mass and concentration were decreased by 3 weeks, 

result shows this could be attributed by weather parameters 

such as wind speed, air temperature and no temperature 

inversion, which are frequent during winter in Ulaanbaatar. 

Elemental analysis demonstrated that some elemental 

mass and concentrations are not decreased week by week 

(p>0.005), some toxic elements, includinglead, were 

increased in the last week compared to the irst week of 

sampling. This increase in lead concentration is potentially 

related to increased car traic due to the Mongolian Lunar 

New year. We tried to compare elemental analysis indings 

with previously conducted study, but we didn’t found 

locally published papers in Mongolia. Thus we compared 

with research indings which conducted in other countries 

and cities.  

Elemental air concentration indings were compared with 

Shankhai, one of the world’s most polluted city. For some 

elements, 7 out of 36 elements in PM2.5, such as As, Ba,  
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Be,  Co, Cr, Fe and Ti concentrations 2.6, 1.5, 4, 1.2, 1.4, 

1.03 and 1.4 times higher than concentrations in PM2.5 

of Jiading, the less polluted area of Shankhai. Elemental 

analysis indings compared with Shankhai, some of the 

toxic elements such as As and Cd in PM2.5 of Ulaanbaatar, 

Mongolia are higher, and lower for Pb concentration than 

in Shankhai air PM
2.5 

4. 

As a result, As concentration were highest concentration 

among all 36 elements, it may be related to burning of coal 

in gers for heating and cooking and 3 power plants. Coal 

burning is one of the big sources of urban air pollution in 

many developing countries, especially in Mongolia. Other 

studies found that As concentrations were higher in the 

neighborhood of the coal-ired, utility power plants5. PM 

mass and air concentrations are highest for Al, Fe, which 

are soil/dust related metals6. 

The high soil-related concentrations in Ulaanbaatar are due 

to dust from uncovered soil, which is another important 

source of air pollution of Ulaanbaatar. There is a need for 

further detailed research to determine seasonal variation of 

elemental concentrations.

CONCLUSION

Mass concentrations and elemental compositions of  PM  

PM10 and PM2.5 samples from Ulaanbaatar, Mongolia 

were analzyed. The daily concentration of 36 elements were 

in the range from 0.03ng/m3 to 884ng/m3. Mean air PM 

concentrations exceed WHO AQ Guidelines. Elemental 

mass and air concentrations are diferent by particle size 

(PM10 and PM2.5) and time period. Toxic metals such as 

Cd, Cr, Ni, Pb and Zn mass and concentrations are lower 

than big cities, like in Beijing, Shankhai and Seoul. Arsenic 

(As ) concentration is higher than some Asian cities such 

as Shankhai and Seoul  Further, there is needed research 

on Particulate Matter - health related studies and elemental 

analysis to determine temporal and seasonal variations
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AbSTrACT

Over 22 million children are overweight or obese in the world. The approximate estimation is saying that 75 percent 

of these overweight and obese children live in the low and middle income countries and this number has a tendency to 

increase. Overweight and obesity are duly considered as risk factors for non communicable diseases and they can lead to 

many health complications. Most of the overweight and obese adults have a tendency to gain weight in their childhood. 

Particularly, 86% of children, gaining weight in adolescence, will have overweight problems when they become adults. 

Research on overweight and obesity among children is lacking in Mongolia. A school based cross-sectional survey was 

conducted and 1504 schoolchildren from 20 secondary schools of Ulaanbaatar were involved in this survey by their age 

groups (primary, middle and high school), sex ratio is considered the same in each group. Study result showed that 7.2% 

of the total surveyed children were overweight and obese. Overweight and obesity was statistically signiicant (p=0.001) 
among middle school children comparing to the other age groups. Socio-economic status, health education, physical 

activity and participation in sports and recreational activities of the schoolchildren inluenced being overweight and obese.
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INTroDuCTIoN

Overweight and obesity has become a serious problem 

of public health not only in developed countries but also 

in developing ones1. Studies, conducted in Mongolia, 

demonstrated that the prevalence of overweight and 

obesity among the total population increased from 17.3 to 

27 percent between 1993 and 2002, and moreover, the rate 

among adults, who live in downtown of Ulaanbaatar city, 

was 47.7 percent2. 

The results of the Nationwide study, conducted in Mongolia 

in 2005, showed that the prevalence of overweight and 

obesity of the 15-64 years of age population was 21.8% 

and 9.8% respectively, but a 2009 study revealed that 

those numbers  increased and reached 27.3% and 12.5% 

respectively3,4. Although some studies on the prevalence of 

noncommunicable diseases and overweight children have 

been done, they are prevailing in adults, and therefore, the 

possibility of getting basic information related to those 

health problems among children is lacking.  

Thus, the goal of this study was to determine the prevalence 

of overweight and obesity among schoolchildren and the 

risk factors, causing these health problems and to develop 

recommendations. 

MATerIAlS AND MeThoDS  

This study was done by using school based cross-sectional 

method. 1504 children, between the ages of 6 to18, 

from 20 private and public schools of 5 districts of the 

Ulaanbaatar were involved in this survey. The children 

were divided by their age groups (primary, middle and high 

schools), sex ratio is considered the same in each group. 

The participants’ dietary habits, physical activity, alcohol 

and tobacco consumption and general knowledge on 

prevention of noncommunicable diseases were determined 

by a questionnaire, and moreover their anthropometry 

measurements (height, weight, BIM) were noted. 

The approval of the Ethical Committee of the Health 

Sciences University of Mongolia was received on the 

16th of June 2009. The study procedure was explained 

to schoolchildren and their parents and written informed 

consent was obtained. SPSS version 12.0 was used for data 

analysis to determine average, conidence, frequency and 
relationship between independent and dependent variables. 

Correlation coeficients with conidences over 95% were 
selected.

reSulTS

General characteristics of participants: thirty four percent 

of the total participants were selected from private schools, 

whereas the remaining were from public schools. The 

socio-economic status of the schoolchildren showed 

that the average family had 4.6±1.39 members. The 

number of the family of 4 was the highest and occupied 

38.8% of the total family. By the accommodation study 

result, 57.3% of the participants live in apartments with 

a central heating system, 26.5% live in fenced houses, 

9.4% live in gers (Mongolian dwelling) and 5.3% of live 

in private  houses. According to educational background 

of parents, 39% of the mothers and 31% of fathers of the 

schoolchildren have higher education. The average number 
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of children in a family was 2.38±1.1. The number of the 

family with 2 children was the highest, occupying 43.8% 

of the total family. 37% of participants were the oldest 

child in the family, whereas 31.9% were the youngest 

ones. Comparison of the household income per person per 

month between private and public schools was statistically 

signiicant (p=0.003), showing that indicator was higher 

in private schools by 0.5 times more than in public ones. 

Overweight or obese schoolchildren occupied 7.2% of 

the total participants and, male participants prevailed. 

Therefore, the prevalence of overweight and obesity were 

different in the age groups, and the highest prevalence was 

observed in the middle schoolchildren (Table 1).

Table1. Population indicators of overweight and obese schoolchildren  

Indicators
Total Male Female

P
n % n % n %

Ownership of school 0.001

Private 46 42.2 29 26.6 17 15.6

Public 63 57.8 38 34.9 25 22.9

Age 0.001

Elementary 32 29.4 19 17.4 13 11.9

Middle 52 47.7 32 29.3 20 18.4

High 25 22.9 15 13.7 10 9.3

Household condition 0.001

Apartment with central heating 70 64.2 48 44 22 20.1

Fenced house 28 25.7 18 16.5 10 9.2

Ger 2 1.9 1 0.9 1 0.9

Private house 9 8.2 5 4.6 4 3.6

Which child in the family 0.03

The oldest 41 37.6 26 23.8 15 13.7

Middle 13 11.9 8 7.3 5 4.6

the youngest 35 32.1 21 19.3 14 12.8

Only child 20 18.3 12 11.1 8.1 7.3

There was a probability that the schoolchildren with good 

socio-economic status had a higher tendency to become 

overweight and obese. The probability of becoming 

overweight and obese was 3 times higher among children, 

living in apartments with central heating than among the 

children, living in gers, and it was 1.5 times higher among 

children, going to private schools than the children in 

public schools, this resulted in the statistically signiicant 
differences.  

Fruit consumption of the participants was insuficient and 
consuming only 1.7±1.3 serving size per day is 3 times 

less than WHO recommendation. But no difference was 

observed in the frequency and serving size (1.8±1.1 for 

normal, 1.7±1.4 for overweight) of fruit consumption 

per day between overweight and normal weight 

schoolchildren. The study result of the consumption of 

green leafy vegetables with high antioxidant effect, such 

as romaine, lettuce, spinach and celery, showed that 53.7% 

of the participants hadn’t consumed them last month, some 

had never heard such names before.

The study result of weekly consumption of fat showed that 

nearly all participants regularly consume mutton and beef 

with high saturated fat content, which promotes the risk of 

noncommunicable diseases (cancer, arterial hypertension 

and heart diseases), whereas consumption of white meat, 

such as chicken and ish with high unsaturated fatty acid 
content, which is good for health, was 1.62± 1.35 and 

1.12±1.43 per day respectively.  

Study results of eat-out indicators showed that family with 

overweight or obese children eat-out more regularly than 

the family with normal weight children. A major percent of 

the normal weight children only eat-out during holidays, 

whereas most of the overweight children eat-out 1-2 times 

a week or sometimes a month. On one hand, the number 

of times eating-out indicate good household income level; 

however, on the other hand it also represents an unhealthy 

diet.   

Physical activity of the schoolchildren: Study of the 

schoolchildren’s transportation to and from school revealed 

that every other child and 1 child in every 3 children often 

goes to school by walking and by public transportation, 

respectively in public schools, whereas, 1 child in every 3 

children of private schools travels by car Figure1.  
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Figure1. Transportation for going to and back from 

schools of schoolchildren

Physical education (physical exercise) class is being tought 

2 times a week in 77.1% of the surveyed schools, whereas 

only 1 time a week in other of the schools. There were 

schools,  that didn’t have a gym and some that rent other’s 

gym to teach this class. 

Study results of schoolchildren’s enrollment in the after-

school activities showed that only 28.8% of the children 

participated, some kind of after-school activities; however 

foreign languages and theoretical classes in dominated in 

those activities. The reasons for not enrolling in the after-

school activities were determined in this study; and the 

results showed that 42.5% of the children don’t have spare 

time, 35.1% don’t enroll because of tuition, and 18.2% 

said the location of those places are far from their home. 

Although the children in private schools enrolled in the 

after-school activities 2 times more than children in public 

schools, producing a statistical signiicant difference, the 
activities for theoretical classes, such as foreign languages 

and musical education were higher than physical ones. 

After class school children do sedentary work which has 

low energy consumption. They watch TV for 3.53±1.24 

hours and work on the computer 2.83±1.07 hours a day. 

Average working hours on a computer was higher among 

middle school children, which resulted in a statistical 

signiicant difference (P≤0.003). Overweight and obese 
children spend 1.5 more hours for sedentary work than 

normal weight children. By the genetic factor indicators, 

14.5% of the overweight and obese children have an 

overweight or obese person in their generation. If we 

compare it to the percentage of normal weight children 

(34%), who gave the same answer, there was a relatively 

high result of statistic analysis (р=0.001) Table2.
Table2. relationship between overweight and genetic factor

Indicators
Yes No Don’t know

P

n % n % n %

Normal weight 474 33.9 900 64.51 21 1.5

Overweight and obese 49 44.9 58 53.3 2 1.8 0.001

Total 523 34.8 958 63.7 23 1.5

Tobacco and alcohol consumption: 

Tobacco consumption results showed that 92.2% of the 

children don’t smoke, 6.1% smoke, and 1.7% have quit 

smoking. The earliest and the latest age of beginning to 

smoke was 9 and 16 respectively, whereas the average age 

of starting to smoke was 13.2±2.5. The schoolchildren 

smoke 3.5±1.5 cigarettes a day. The percentage of the 

participants, who have one or more smokers in their family, 

was 46.8%. 

Nearly 11% of the participants have used alcohol in some 

way and 6.2% of them still use it. There was no signiicant 
difference in tobacco and alcohol consumption between 

normal and overweight children.                              

                                                                                        

General knowledge of noncommunicable disease: 

The evaluation of schoolchildren knowledge of risk factors 

for and prevention from nocommunicable disease showed 

that 45.7% of the participants recieved “F” grade, 15% 

“В”, and 39.3% “C” grade. Percentage of participants, who 
have not taken a school health program, was 38.2. Joining 

the school health program was 57% in private schools, 

whereas that indicator was 84% in public ones. General 

knowledge of health education of the schoolchildren, who 

took the class, was higher than those who didn’t take it, 

resulted in a signiicant difference (P<0.001). There was 
direct and strong correlation between children’s general 

knowledge of health and the length of their involvement 

in the school health program, and the duration of this class. 

DISCuSSIoN

Overweight and obesity is dramatically increasing all over 

the world. Prevalence of overweight and obesity is 31.5% 

in USA, 20% in Western Europe, 23.9% in Kingdom 

of Saudi Arabia, and 6.7% in China. The study result 

showed that this prevalence is 7.2% in Mongolia5-8. Socio-

economic factors have a strong inluence in overweight and 
obesity. The study of the researchers Lluch A, Herbeth B, 

Mjean L, Siest G, revealed that a probability of becoming 

overweight or obese was higher among children with a high 

income parents than among children with low household 

income9. In addition, children with low household income 

also had a tendency to become overweight or obese if 

they have a unhealthy diet. The study, conducted by 

researchers B.Enkhtungalag and L.Narantuya, showed 

that the prevalence of overweight and obesity among the 
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family with higher level income than the lowest income 

level of living standard was 43.1%, whereas that indicator 

was 10.9% among the family with lower income level 

than that standard10. The certain percentage (46.4%) of the 

overweight or obese participants, attend private schools, and 

the average household income per family member was 0.5 

times higher than the participants in public schools, which 

represents that socio-economic status has a great inluence 
in overweight and obesity. Insuficient consumption of 
fruits and vegetables among schoolchildren was the same 

as the result of the previous nationwide NCD step surveys. 

Children and adolescents are increasingly engaging in 

sedentary behavior, spending less time on outdoor activities 

and more time for watching TV and playing video games. 

Research work, conducted by of Brazilian researchers dos 

Santos Cde J, Silva JS, and da Conceiro SI, revealed that 

58.4% of schoolchildren travel to school by walking and 

spend 2.66 hours a day for sedentary work, such as for 

watching TV and playing computer games11. The Third 

National Health and Nutrition Examination Survey in 

the USA indicated that 20% of US children, aged 8-16, 

participated in 2 or fewer bouts of vigorous activities per 

week, and more than 26% and 67 % watched TV at least 4 

and 2 hours per day, respectively. 

This study results revealed that schoolchildren watch 

TV for 3.53±1.24 hours and work on the computer for  

2.83±1.07 hours a day, which was relatively close to 

the above mentioned surveys’ results. The results of the 

genetic factor surveys, completed by other researchers, 

showed that a probability of becoming overweight or 

obese for children, whose parents are both overweight, was 

80% and for children, which one overweight parent, was 

40% and for children, whose parents are not overweight, 

was 10%12. This study releaved almost the same results, 

showing 45% of the overweight and obese children had an 

overweight or obese person in their generation. “Report of 

the evaluation of nutrition” by the Ministry of Health and 

Public health Institute showed that 41.4% of adolescents 

didn’t have knowledge of healthy diet13, which was close 

to our study result, revealing 45.7% of the participants 

received “F” grade or insuficient evaluation on risk factors 
for and knowledge of prevention from noncommunicable 

diseases knowledge.  

CoNCluSIoN

The prevalence of noncommunicable diseases has increased 

in resent years in Mongolia. Overweight, is one of the risk 

factors of NCD, and was observed not only in adults but 

also among adolescents and children. But surveys in this 

ield are rare and only limited information is available. 
Thus, future studies on obesity and overweight children 

have to be conducted to determine the real situation and 

problems. 

On one hand, the percentage of youth in Mongolia is 

high; on the other hand, our study results showed that 

health education of schoolchildren was insuficient, so 

that school health program must to be improved in order 

to provide children with adequate and systematic health 

education, including a healthy diet, physical activity, and 

bad behavioral habits, from early age. 
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AbsTrACT

To evaluate the outcomes of ultrasound (US) diagnosis and differential diagnosis of  thyroid cancer and its recurrences.

In this study, 225 consecutive patients (from 9 to 70 years old, mean age: 50; 16 males and 131 females) with non palpable 

and palpable (mean size: 8-54 mm) thyroid gland disease were examined. All patients were studied by US, color-Doppler 

US, and US guided ine needle aspiration biopsy (FNAB). During the US panoramic study, US pattern of thyroid cancer: 
echogenicity (hyper-, iso- or hypoechoic lesion), echo structure (solid, mixed or cystic), margins (well deined, irregular 
or blurred), and presence of hyperechoic spots (coarse calciications or microcalciication) were identiied. Color-Doppler 
US examination identiied three types of vascularity: type 0-2 (hyper-, hypo- or avascularity). In 147 of 225 patients, 
(65.3%)  detected thyroid cancer, in 30 patients (13.3%) recurrence of thyroid cancer, in 24 patients simple adenoma, 

in 24 patients Autoimmune Thyroiditis (AIT).  By the cytological evaluation, in all 147 patients with thyroid cancer 
papillary cancer was in 89 (61%) cases, folliculary cancer in 44 (30%), medullary cancer in 5 (3.4%) and anaplastic in 

9 (6.1%) of all cases. The main US and CD US signs of thyroid cancers were:  without capsularity margin-131 (90.3%), 

non homogeneous echo structure-126 (86.9%), hypoechoic-121 (83.45%),  irregular margin-119 (82.1%), non smooth 

margin-104 (71.7%), abnormal shape-99 (68.3%), with cystic component-53 (36.55%), micro calciication-36 (24.8%), 
cervical lymph nodules one side of the metastasis-15 (10.2%), hypervascular-65%, hypovascular-27.5%,  avascular-7.5%. 

This study shows that US diagnosis is a signiicant and cost-effective method in diagnosis of thyroid focal lesions. US 
guided FNAB of thyroid nodules had high sensitivity (91%).    
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INTrODUCTION 

According to the WHO study the prevalence of thyroid 

gland disease is estimated 8-18 % of (1.5 million people) 

all population.1 Among endocrine diseases, the prevalence 

of thyroid disease is  second place after diabetes mellitus.1,2 

Thyroid cancer represents about 1.47 % of cases of 

cancer and the detection rate among endocrine cancers is 

increasing.3,4 

From 2005 – 2008, a total of 140 patients were diagnosed 
with  thyroid cancers at the National Cancer Center 

of Mongolia.3   High-frequency ultrasonography has 

emerged as an important screening and diagnostic imaging 

modality for the evaluation of  nodular thyroid disease.5,6,7 

Epidemiologic studies have estimated that women are 

affected more frequently than men and the mean age of 

prevalence is between 40-55 years.8   

In Mongolia,  the number of indicies of thyroid cancer is 

increasing and early detection and differential diagnosis is 

therefore essential.   

From 2005-2008,  225 consecutive patients (9-79 years 
old) with thyroid disease  were examined at the State 

Central Hospital and National Cancer Center of Mongolia. 

All patients were examined by US, color – Doppler US 
and US guided ine needle aspiration biopsy (FNAB). The 
outcomes of the US study were compared with cytological 

and histological indings retrospectively. US examinations 
were performed by Hitachi, Aloka, Medison US apparatus 

and 5-7,5 MHz linear and convex transducers were used. 

In 147 of 225 patients, (65.6%) thyroid cancer was detected, 

in 30 patients (13.3%)  thyroid cancer recurrences were 

diagnosed, in 24 patients were simple adenomas, in 24 

patients autoimmune thyroiditis were detected (AIT). All 

patients  under went surgery treatment and in 186 patients 

FNAB was performed before the surgery. By cytological 
indings, of these 147 patients with thyroid cancer,  89 
cases (61 %) were  papillary cancer, folliculary cancer  was 

present in 44 cases (30 %), medullary cancer in 5 cases 

(3.4 %) and anaplastic carcinoma was detected in 9 cases 

(6.1 %). 

131 female and 16 male patients with a mean age of 50 

years old (between 41-55) had thyroid cancer.  In 43.4 

% of cases, single nodule cancer was present, and was 

commonly detected in the right lobe (36.5 %).  

Ultrasound features of malignant nodules were compared 

and analyzed with other thyroid diseases. (Table 1)
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Table 1. Ultrasound features of thyroid cancer versus adenomas and AIT

Us signs Adenomas (n=24) АИТ (n=24) Thyroid cancer (n=147)

n % n % n %

1. Shape:

              - round 10 41.7 15 62.5 20 15.1

              - oval 12 50.0 5 20.8 26 17.6

              - abnormal 2 8.3 4 16.7 101 67.3

2. Margin:

              - well deined 20 83.3 21 87.5 26 17.7

              - poorly deined 4 16.7 3 12.5 121 82.3

3. Margin:

              - smooth 22 91.7 19 79.2 43 28.3

              - non smooth 2 8.3 5 20.8 104 71.7

4. Echogenicity:

              - hypoechoic 4 16.7 10 41.6 121 82.3

              - hyperechoic 9 37.5 7 29.2 9 6.1

              - isoechoic 11 45.8 7 29.2 17 11.6

5. Echo structure:

              - homogenous 11 45.8 11 45.8 19 13.0

              - heterogeneous 13 54.2 13 54.2 128 87.0

6. Calciication:

              - yes 2 8.3 3 12.5 38 25.9

              - no 22 91.7 21 87.5 109 75.1

7. Cystic changing:

              - yes 4 16.7 5 20.8 53 36.1

              - no 20 83.3 19 79.2 94 63.9

8. Capsular margin:

              - yes 20 83.3 7 29.2 14 9.6

              - no 4 16.7 17 70.8 133 90.4

9. Increase of posterior enhancement:

              - yes 19 79.2 3 12.5 42 28.6

              - no 5 20.8 21 87.5 105 71.4

10. Decrease of posterior  enhancement

              - yes - - 7 29.2 10 6.9

              - no 24 100 17 70.8 137 93.1

11. Metastasis:

              - same side lymph node - - - - 15 10.2

              - both side lymph node - - - - 2 1.4

Table 1 demonstrates thyroid cancer signs on gray scale 

mode US: without capsularity margin 90.4%; hypoechoic 

echogenicity 82.3%, poorly deined irregular margin 
82.3%, non smooth margin 71.7%, abnormal shape 67.3%, 

calciication 25.9%, with cystic component 36.1%, lymph 
node metastasis 10.2%. 

 In 80 % of cases with evidence of these 3 or more signs 

the malignancy can be approved. By color-Doppler US 
examination 3 type of vascularization were identiied. 
(Figure 1) 
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Figure 1 Vascularization of Thyroid cancer

Correlation between tumor size and vascularization: 

tumors less than 0.8 cm diameter were avascular 98 %, 

tumors with 0.8-3.0 cm diameter were hypovascular 92 %, 

tumors over 3.0 cm size were hypervascular 99 %.

Picture 1 Us depiction of malignant thyroid nodules

 

a- papillary carcinoma  b- folliculary carcinoma

Recurrences of thyroid cancer were usually detected at the 

right lobe (59.1%), with dimensions of 1-3 cm (77.2%), 

by single nodule type (72.7%).     On ultrasonography: 21 

(95.5%) were without capsular margin,  21 (95.5%) with non 

smooth margin, 19 (86.4%) had hypoechoic echogenicity, 

19 (86.4%) had heterogeneous echo structure, 19 (86, 4 

%) had poorly deined margins and 13 (59.1%) were with 
irregular shapes. 

DIsCUssION

In this investigation, the prevalence of thyroid gland disease 

was higher in female patients (89.1%) which is consistent 

with the study of Russian researcher Dvorchenko VV et al 

(85%).1 The Sex ratio (8.2:1 more in female patients) in the 

current study was similar to the results of Americans  (6.7:1) 

and Russians  (5.5:1) but was signiicantly different from 
Italians (2-4:1).1,7,8   The Mean age in this study (41-55) was 

the same as the study of Russian researcher Dvorchenko 

VV et al. (41-50) and with the study of  Korean researcher 

Kim Kyung (47.7).1,8 By the investigation of morphology 
of thyroid cancer a high differentiated carcinoma was 

in 90.4% in the current study which  was equal with the 

results of Korean  (80-95%), American (90-95%) and 

Russian (88-93%) investigators.1,8,9 

 Ultrasound major depiction signs of thyroid gland diseases 

in this study were acapsularity margins, hypoechoic 

echogenicity, poorly deined irregular margins, non smooth 
margins, abnormal shape, with cystic component, non 

homogeneous structure when in the study of Kim Kyung 

hypoechoic echogenicity, poorly deined irregular margins, 
non smooth margins and hypervascularity signs were the 

same but lymph node metastasis and calciications were 
signiicantly higher.8 In the study of Munkhbaatar D et 

al., US depiction signs such as acapsularity margins, 

hypoechoic echogenicity, poorly deined irregular margins 
and non homogeneous structure were the same with results 

of this investigation.2

CONCLUsIONs

We have deined main US signs indicating malignancy 
of thyroid nodules. If 3 or more of these signs occurs, 

with involvement of lymphatic nodules, thyroid cancer 

diagnosis have sensibility 85.3 %, speciicity 75.3 % and 
accuracy 74.2 %. Tumor vascularization is important 

in making differentiation and the monitoring of thyroid 

cancer.
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AbSTrACT

Over consumption of alcohol and its negative effects on human life and social life has become one of the main concerns 

in Mongolia. According to the results of the study on consumption of alcohol and alcoholic beverages, “Causes and 

prevalence of risk factors of Non-communicable diseases and injuries”, some 65.8% of the Mongolian population has 

a bad habit of drinking alcoholic beverages. Mongolian men (4.3%) and women (1.8%) aged 15-65 consume alcohol 

in dangerous amount,   and of these 10% of men and 2.8% of women use alcohol which leads to long-term negative 

effects. Studies of genetic polymorphic isozymes of ADH and ALDH enzymes in Mongolians revealed that deicient 
ALDH2*2 phenotype occurred frequently. Some research has been done to study genetic polymorphic isozymes of 

Alcohol Dehydrogenase (ADH) and Aldehyde Dehydrogenase (ALDH) enzymes but there are no studies on the level of 

these enzymes in the blood of Mongolians. Therefore, this study was conducted to determine the average level of ADH 

and ALDH activity, enzymes that break down alcohol in human blood, in the blood of Mongolians and develop evidence-

based policy documents. The study was carried out using a combination of questionnaire and biochemical methods as in 

“STEPS survey”, WHO, which studied risk factors of Non-communicable diseases. The study covered 1610 people aged 

24-64 from 21 aimags and Ulaanbaatar city. Levels of ADH and ALDH activity were determined from the serum of the 

morning blood sample by Enzyme-linked immune-sorbent assay (ELISA). Data was entered and statistical analysis was 

performed on “SPSS 11.0 for Windows”. The results of the study revealed that the level of ADH enzyme in blood serum 

of Mongolians was 18.5±12.8 ng/ml, which was relatively lower than in the blood serum of other nationalities. 
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INTrODuCTION

Some researchers concluded that determining of levels 

of ADH activity is one of the diagnostic tests for people 

addicted to alcohol and furthermore, is relevant for 

monitoring outcomes of treatment1. The researchers 

concluded that Enzyme-linked immune-sorbent assay 

method is more sensitive than the widely spread 

photometry method in determining the level of ADH and 

ALDH enzymes in biological luids, tissues,’ homolysate, 
and blood serum2. 

Some researchers determined the blood serum level 

of ADH activity using in the human serum by blazer 

substrate3. Satcker et al. concluded that women  neutralize 

alcohol dependent upon the phase of the menstrual cycle4. 

Over consumption of alcohol and its negative effects on 

human life and social life have become one of the main 

concerns in Mongolia. 

Mongolian men (4.3%) and women (1.8%) aged 15-65 

consume alcohol in dangerous amount,   and of these 10% 

of men and 2.8% of women use alcohol which leads to 

long-term negative effects5. 

Studies of genetic polymorphic isozymes of ADH and 

ALDH enzymes in Mongolians revealed that deicient 
ALDH2*2 phenotype occurred frequently. This was 

especially observed in chronic alcoholics, their deiciency 
of ALDH2*2 phenotype is reduced of twice the amount 

and this proved to be one of genetic factors to limit alcohol 

consumption6. 

Although there are studies to determine ADH and ALDH 

genetic polymorphic isozymes in Mongolians, currently 

there are no studies to determine their level in the blood.  

Therefore, this study aimed to determine the level of ADH 

and ALDH enzymes, and there is a need to conduct research 

for it and develop evidence-based policy documents. 

MATErIALS AND METhODS 

The study was carried out using biochemical methods as in 

“STEPS survey”, WHO, which studied the risk factors of 

Non-communicable diseases. Levels of ADH and ALDH 

activity were determined from the serum of the morning 

blood sample by Enzyme-linked immune-sorbent assay 

(ELISA). 

The study covered 240  people aged 24-64 from 21 aimags 

and Ulaanbaatar city. Data was entered and statistical 

analysis was performed on “SPSS 11.0 for Windows”.

mailto:Naraa8890@yahoo.com
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rESuLTS

The average level of ADH was 17.6ng/ml (95%CI 17.5-

17.7) for people aged 24-54 who participated in the study. 

There was a slight difference in average levels between 

sexes with 18.5ng/ml (95%CI 18.4-18.6) for males and 

16.2ng/ml (95%CI 16.1-16.3) for females, but  this was 

not statistically signiicant (p-0.523), (Table 1). 

Table 1.  Average level of ADh in blood by age and sex, ng/ml

Age group
Male Female Total

N Average 95% CI N Average 95% CI N Average 95% CI

25-34 38 18.9 18.7-19.0 38 17.6 17.4-17.8 76 18.4 18.2-18.5

35-44 46 18.8 18.6-19.0 43 14.7 14.5-14.9 89 17.4 17.2-17.5

45-54 36 17.8 17.7-17.9 39 15.8 15.6-16.0 75 17.0 16.9-17.1

Total 120 18.5 18.4-18.6 120 16.2 16.1-16.3 240 17.6 17.5-17.7

There were no differences in average level of ADH in the 

age groups but 45-54 year  olds’ level of ADH in blood 
was relatively lower for both sexes compared to other 

age groups. For example, for 25-34 years old people the 

average level of ADH in blood was 18.9ng/ml and 17.6ng/

ml for males and females respectively whereas for 45 – 54 

years old it was 17.8ng/ml and 15.8ng/ml for males and 

females respectively (Figure 1). 

Figure 1. Average level of ADh in blood by age groups and sex, ng/ml

agegroups

There was a slight difference of average level of ADH 

regarding the place of living. Average level of ADH of 

people aged 25-34 living an urban area was 13 ng/ml 

(95%CI 12.9-13.0) whereas people living in rural area was 

19.8 ng/ml (95%CI 19.7-19.9) (Table 2). 

Table 2. Average level of ADh in blood by place of living, ng/ml 

Place of living

Age group

Male Female Total

N Average 95% CI N Average 95% CI N Average 95% CI

Urban 

area

25-34 10 14.3 14.2-14.5 11 14.4 14.3-14.4 21 14.3 14.2-14.4

35-44 15 12.6 12.5-12.7 12 10.0 9.9-10.1 27 11.6 11.5-11.7

45-54 10 15.5 15.4-15.6 10 9.1 9.1-9.2 20 13.2 13.1-13.2

Total 35 14.0 13.9-14.0 33 11.6 11.5-11.6 68 13.0 12.9-13.0

Rural 

area

25-34 28 20.6 20.4-20.7 27 19.4 19.1-19.6 55 20.1 19.9-20.2

35-44 31 22.2 22.0-22.4 31 17.6 17.4-17.9 62 20.6 20.4-20.8

45-54 26 18.9 18.7-19.0 29 18.3 18.1-18.5 55 18.6 18.5-18.8

Total 85 20.6 20.5-20.6 87 18.5 18.4-18.7 172 19.8 19.7-19.9

Table 2 shows that there was a signiicant difference 
between the average levels of ADH of people aged 25-54 

living in urban and rural areas (p-0.768). Average level of 

ADH of people aged 25-54 and living in urban area were 

14 ng/ml  (95%CI 13.9-14.0) for males and 11.6 ng/ml 

(95%CI 11.5-11.6) for females while people living in rural 

area were 20.6 ng/and (95%CI 20.5-20.6) for males and 

18.5 ng/ml (95%CI 18.4-18.7) for females (Figure 2). 
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Figure 2. Average level of ALDh in blood by place of living, ng/ml

There was a statistically signiicant difference between 
the average level of ALDH of people aged 25-54 living in 

urban and rural areas (p-0.001). 

The outcomes of the study was to determine the  level of 

Alcohol Dehydrogenase and the average level of ALDH 

in the blood of people aged 25-54 was 15.9 ng/ml (95%CI 

15.7-16.0). There was slight difference between sexes as 

follows: average level of ALDH in males was 16.5 ng/ml 

(95%CI 16.4-16.6) and 14.9 ng/ml (95%CI 14.7-15.0) in 

females (Table 3).    

Table 3.  Average level of ALDh in blood by sex and age, ng/ml

Age group
Male Female Total

N Average 95% CI N Average 95% CI N Average 95% CI

25-34 38 17.3 17.1-17.5 38 15.7 15.4-15.9 76 16.6 16.4-16.7

35-44 46 17.1 16.9-17.3 43 13.7 13.5-13.9 89 15.9 15.7-16.0

45-54 36 14.7 14.5-14.9 39 15.1 14.8-15.3 75 14.8 14.7-15.0

Total 120 16.5 16.4-16.6 120 14.9 14.7-15.0 240 15.9 15.7-16.0

There was a slightly lower level of ALDH in the blood 

of people aged 45-54 compared to other age groups. The 

average level of ALDH in the blood of males and females 

aged 25-34 was 17.3 ng/ml and 15.7 ng/ml respectively 

whereas the average level of ALDH of males and females 

was 14.7 ng/ml and 15.1 ng/ml respectively. This is shown 

in Table 4 and Figure 3. 

Figure 3. Average level of ALDh in blood by age groups and sex, ng/ml

Comparison average level of ALDH of people by place 

of living revealed little difference. The average level of 

people aged 24-54 and living in urban area was 8.1 ng/ml 

(95%CI 8.0-8.1) whereas average level of people in rural 

area of the same age group was 19.6 ng/ml (95%CI 19.5-

19.7) (Table 4). 
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Table 4. Average level of ALDh in blood by place of living, ng/ml

Place of living

Age groups

Male Female Total

N Average 95% CI N Average 95% CI N Average 95% CI

Urban

25-34 10 10.2 10.0-10.5 11 7.9 7.8-8.0 21 9.1 9.0-9.3

35-44 15 6.3 6.2-6.4 12 8.1 8.0-8.3 27 7.0 6.9-7.1

45-54 10 9.3 9.1-9.5 10 6.2 6.1-6.3 20 8.2 8.1-8.3

Total 35 8.4 8.3-8.5 33 7.6 7.5-7.6 68 8.1 8.0-8.1

Rural

25-34 28 19.9 19.7-20.1 27 19.7 19.4-20.0 55 19.8 19.7-20.0

35-44 31 23.0 22.8-23.3 31 17.1 16.817.4 62 21.0 20.8-21.1

45-54 26 17.2 17.0-17.4 29 18.4 18.1-18.7 55 17.7 17.5-17.9

Total 85 20.2 20.1-20.3 87 18.5 18.4-18.7 172 19.6 19.5-19.7

The level of ALDH of people aged 25-54 and living in 

urban areas was relatively lower than of people living in 

rural areas. The average level of ALDH of people aged 25-

54 and living in urban areas was 8.4 ng/ml (95%CI 8.3-

8.5) for males and 7.6ng/ml (95%CI 7.5-7.6) for females 

whereas people living in rural areas was 20.2 ng/ml 

(95%CI 20.1-20.3) for males and 18.5 нг/ml (95%CI 18.4-
18.7) for females (Figure 4). 

Figure 4. Average level of ALDh in blood by place of living, ng/ml  

   

Figure 4 shows that the average level of ALDH of people 

aged 25-54  living in urban and rural areas differ.  The 

average level of ALDH of people aged 25-54 and living 

in urban areas was twice as low (8.1 ng/ml (95% CI 8.0-

8.1) compared to the average level of ALDH living in rural 

areas (19.6 ng/ml (95% CI 19.5-19.7)). 

DISCuSSION

It was mentioned in the introduction part that no study on 

the serum levels of ADH and ALDH of Mongolians has 

been conducted to date. Therefore, we compared the results 

of our study with the data foreign researchers published in 

scientiic journals. For this purpose, we chose the studies 
that used the same laboratory method of determination of 

serum levels of ADH and ALDH (ELISA).

Swiss researchers Raulph Buchler and Jean Pierre von 

Watburg determined the level of ADH activity in blood 

of relatively healthy people by ELISA. According to the 

results  of their study,the level of ADH of relatively healthy 

people (n=9) was 59±16 ng/ml whereas level of ADH 

of people suffering from a liver disorder (n=26) was 20 

times higher (1310ng/ml)5. Studies of genetic polymorphic 

isozymes of ADH and ALDH enzymes in Mongolians 

revealed that deicient ALDH2*2 phenotype  occurred 
frequently. This was observed in chronic alcoholics, their 

deiciency of ALDH2*2 phenotype is twice as low and this 
proved to be a genetic factor to limit alcohol consumption8. 

The study results show that the average level of ADH was 

18.5±12.8 ng/ml, and minimal and maximal values were 

0.14 – 92.04 ng/ml. 

It is not possible to compare the results of this study with 

other studies’ results due to differences in methods used 
to determine the level of ADH and ALDH activity. Most  

international research was conducted using a method of 

determining enzymes alcohol breaking down activity.  
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CONCLuSIONS

1.  The average level of ALDH of people who 

participated in the study was 15.9 ng/ml (95%CI 

15.7-16.0); 16.5 ng/ml (95%CI 16.4-16.6) for males 

and 14.9 ng/ml (95%CI 14.7-15.0) for females. 

2.  The average level of ADH in the blood of people 

aged 25 – 54 was 17.6 ng/ml (95%CI 17.5-17.7); 

18.5 ng/ml (95%CI 18.4-18.6) for males and 16.2 

ng/ml (95%CI 16.1-16.3) for females. 

3.  The average level of ALDH of people aged 25-

54 and living in urban and rural areas differ.  The 

average level of ALDH of people aged 25-54 and 

living in urban area was twice as low (8.1 ng/ml 

(95% CI 8.0-8.1) compared to average level of 

ALDH living in rural areas (19.6 ng/ml (95% CI 

19.5-19.7)). 

rEFErENCES

1. Matej Kravos, Ivan Malesek and Susana Levanic, 

Serum alcohol dehydrogenase levels in patients 

with mental disorders, J Clini Chim Acta  2005; 

361:86 – 94. 

2. Rolf Buhler, PhD and Jean – Pierre von Wartburg, 

MD., Quantiication of alcohol dehydrogenase 
in human tissue and serum by an Enzyme Linked 

Immunosorbent Assay, J Alcohol 1982;  6:506-511,.

3. Ali Reza Waladkhani, Peter Kunz, Werner 

Zimmermann and Michael Roland Clemens, 

Changes in human serum alcohol dehydrogenase 

activity during retinoic treatment of cancer patients, 

Sut J Alcohol Alcohol 1997; 32:739-743. 

4. Sutker P. B., Goist K. C., Allain A. N., and Bugg 

F. Acute alcohol intoxication: sex comparison on 

farmacokinetics and mood measures, Alkoholism, 

1998; 11: 507 – 512.

5. Elena K, The center of Mental Health and Narcology, 

The report, research of the harm epidemiology, 

Mongolian usage of the alcohol, Ulaanbaatar, 2006.

6. Ayush D, The research result of the Mongolian ethyl 

spirit exchange of Alcohol Dehydrogenase ferment 

immunity polymorphous formation. Medical 

Research results 1997; 309-310.



57  

Oyunkhand R  et al. Prevalence of depression risk  factors among elderly

Prevalence of depression risk 

factors among elderly

Oyunkhand R1* , Byambasuren E1, Batsereedene B2 , Chimedsuren O3, Byambasuren S4

1 Gerontological center
2“Etugen medical school” 

3 School of Public Health, Health Sciences University  
4 Mental health department, Health Sciences University

ABSTRACT

In Mongolia, number of surveys has been completed on prevalence of mental diseases, but there is a lack of surveys 

on determining depression of the elderly, so this became a background for the research.   In this cross-sectional study, 

one cluster from each of the ive  regions of Mongolia was randomly chosen and total 1207 elderly aged 60 years and 
over for men and 55 years and over for women were recruited in the study. The research was conducted by using the 
internationally recognized Geriatric Depression Test 6 with 30 items, which reveals depression, ADL7 and IADL8 tests.

There were 392 males and 815 females in the survey. Some 16.5% (199) of patients were found to have depression and 
among patients with depression there were 27.6% (55) males and 72.3% (144) females, which had statistical signiicant 
difference of p=0.001. Depression was found in 165 patients in 1000 elderly. The mean age of elderly with depression 
was 67.9, 67.1±10 and 70.2±7.2 in males and females respectively.  Some 25.5% of patients were in Gobi and 40.1% in 
Khangai region, which were considered to be higher compared to other regions. There was found signiicant correlation 
of depression with region (P<0.0001).  In conclusion, the prevalence of depression among Mongolian elderly is found to 
be 165 per 1000. Depression of the elderly is dependent from gender, educational background, income, marital status and 
family members whom they live with.  

Key words: Elderly, depression, diseases, Activities of Daily Living 

*Corresponding author: 

Oyunkhand Ragchaa, 
Gerontological center
Ministry of Health
14192 Tsagdaa street, Sukhbaatar district
Ulaanbaatar, Mongolia
Phone: 976-99153923
Fax: 976-11-350801
E-mail: ragchaah@yahoo.com 

INTRODUCTION

In the world, the irst attempt to determine the prevalence 
of mental disorders was made by French psychiatrists Pinel 
and Escirole. Mongolian psychiatrist Sh.Dorjjadamba 

began to study on this issue and published a paper “The 
prevalence of mental diseases among population of 

Khorshoolol subdistrict of Ulaanbaatar city” in 1965. 

There is number of surveys for depression worldwide. 
Depression is not only a disease which manifests in relation 
to many physical illnesses, but it strongly affects the 

quality of life of elderly. According to USA survey result, 
depression is accurately correlated with stroke, which is the 
complication of high blood pressure and cerebro-vascular 

diseases1. 

Depression is one of the actual diseases among 

psychological disorders, which affect elderly and it occurs 
in 1% of elderly above 65 years2, 60 % of inpatients in 
geriatric departments3and 30% of inpatients in emergency 

department4. The researchers found that the Activities of 
Daily Living (ADL) of elderly decreases in severe types 
of depression and in some cases they become dependent 

on others. 

In the current changing period of morbidity of population 

due to social and economic transition, the research team 

aimed at determining the prevalence of depression and 

interaction of other diseases among elderly, correlation of 

demographic indicators, and decrease of ADL followed by 
depression.

Although, in Mongolia, a number of surveys have been 
completed determining the prevalence of mental diseases, 

but we lack a surveys and information on mental diseases 
among the elderly, in particular on determining depression, 

so it became the background of the research.  To determine 
the correlation between the prevalence of depression and 
some factors, which affect it. In order to fulill our goal we 
made the following objectives:   

1. To determine prevalence and composition of 
depression among Mongolian elderly 

2. To ind out some social, demographic and health 
factors of elderly with depression

MATERIALS AND METHODS

According to 2007 data population of Mongolia was 2635 
thousand people and 4.4% of them were elderly. There 

mailto:ragchaah@yahoo.com
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were 1207 elderly recruited in to the study. Gender ratio, 
proportion of urban and rural elderly among all population 

by accounting. Mongolia is divided into 21 provinces and 

Ulaanbaatar city. The provinces divided into ive economic 
and geographic regions.   

In this cross-sectional study, one cluster from each of the ive  
regions of Mongolia was randomly chosen and total 1207 
elderly aged 60 years and over for men and 55 years and 
over for women were recruited in the study.  The research 
was carried out in Ulaanbaatar city, which represented 
urban area, Ulgii of Bayan-Ulgii and Dalanzadgad of 

Umnugobi represented the provinces, Kherlen soum of 

Dornod, Ikh-Uul soum of Khubsgul, and Bulgan soum of 

Umnugobi represented the soum. The research team was 
trained in advance, and doctors and social workers worked 
as researchers.   

The research was conducted by using the internationally 
recognized GDS5 (Geriatric Depression Scale) with 30 
items, which reveals depression, ADL6, and IADL7 tests. 

The internationally accepted tests were translated into 
Mongolian, and were approved by Academic Board of 
the School of Medicine, Health Sciences University of 

Mongolia.  

According to scores of Geriatric Depression Test, scores 
from 0 to 9 refer to normal, scores between 10 and 19 to 
mild and scores 20-30 to severe type of depression.  

For ADL, people who had score 6 assessed as normal, 
scores from 3 to 5 as partially dependent on others and 

scores up to 2 as fully dependent. 

In terms of IADL evaluation, score 8 considers as normal, 
scores between 4 and 7 as IADL impaired moderately, 
inally scores up to 3 as IADL impaired severely.

Interviews were taken by face-to-face design at home. 
Although 7% elderly involved in the survey were illiterate, 
they did not cause any dificulties in the survey.  

RESULTS 

The survey involved 1207 elderly, 32.5% (392) males and 
67.5% (815) females. Some 63% (975) of them referred 
to the age group of 60-75. Their mean age was 68.1±8.1 
(68.9±6.5 in males and 65.7±8.5 in females).  

In the survey, 16.5% (199) of elderly were found to 
have depression.  Among patients with depression 
there were 27.6% (55) males and 72.3% (144) females, 
which had statistical signiicant difference of p=0.001. 
The male:female ratio 1:2, and depression in terms of 
prevalence is estimated to be 14% in males and 21.3% 
in females. Depression was found in 165 in 1000 elderly. 
The mean age of depressed elderly was 67.9, 67.1±10 and 
70.2±7.2 in females and males respectively. 

By classiication, there are  mild and severe types of 
depression. 

Among the involved 1207 elderly, 16.5% (199) had 
depression and with no difference in age group, however 
there was statistically signiicant difference in gender in 
registered cases .     

The family status was found to have statistically signiicant 
difference in males and females elderly. In the study 50.5% 
lived with a spouse, 68.6% of them males and 41.7% 
females.  However, there were 3.7 times more widowed 
women than men.  Depression among elderly is differed 
in the city and countryside with statistical signiicant 
difference. It was determined that 7.4% of elderly in the 
city and 22.3% of elderly in the countryside found to have 
depression (p<0.0001).  

The results showed that depression is higher in the age 
group of 55-59 and over 80 compared to other age groups. In 
particular, depression is detected in one ifth of elderly aged 
over 80. However, 11.8-12.1% of elderly had depression 
in age groups 60-64 and 75-79, which is considered to be 
the lowest. Though there was statistical difference between 
age groups (p<0.0001) there is no signiicant difference in 
the city, but differs in the countryside.  

Some 65.7% of depressed elderly who live in a city referred 
to be a widow and 28.6% lived with a spouse while 30.5% 
and 38.4% elderly with depression in the countryside were 
widow and lived with spouse respectively. Therefore, 
depression among elderly is correlated to their family 

status (p<0.0001). 
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Table 1.  Depression of elderly by age group and marriage

Indicator 

Male Female 

P 

value 

City Countryside 

P value 
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Age group 0.001 0.0001

55-59 - - 241 (100) 44(18.3) 91(100) 8(8.8) 150(100) 36  (24)

60-64 114 (100) 13 (11.4) 166 (100) 20(12) 126 (100) 6(4.8) 154(100) 27(17.5)

65-69 113 (100) 17 (15) 161 (100) 27 (16.8) 107 (100) 10 (9.3) 167(100) 34(20.3)

70-74 87 (100) 9 (10.3) 120 (100) 27(22.5) 81(100) 5 (6.2) 126 (100) 31(24.6)

75-79 48 (100) 9 (18.8) 68 (100) 6 (8.8) 32 (100) 2(6.3) 84 (100) 13(15.5)

80-84 20 (100) 4 (20) 35(100) 8 (22.9) 25(100) 3 (12) 30(100) 9 (30)

>85 10 (100) 3 (30) 24 (100) 12(50) 11 (100) 1 (9) 23(100) 14 (60.8)

Marital status 0.002 0.0001

Not 

married 
22 (100) 5 (22.7) 59  (100) 9 (15.3) 11(100) 2 (18.2) 70(100) 12(17.1)

Widowed 93 (100) 20(21.5) 349 (100) 53 (15.2) 231(100.) 23 (10) 211(100) 50(23.7)

Divorced 8 (100) 2 (25) 67 (100) 37 (55.2) - - 74  (100) 39(52.7)

Married 269 (100) 28(10.4) 340 (100) 45 (13.2) 230 (100) 10 (4.3) 379 (100) 63(16.6)

Total 392 (100) 55 (14) 815
144 

(17.6)
473 (100) 35 (7.4) 734  100) 164 22.3)

Table 2.  Depression status of elderly by region and marital status

No depression
With mild 

depression

With severe 

depression
P value

The depression status 66.4 (801) 28.3 (341) 5.4 (65)

         In regions <0.0001

Western 73.1 (128) 24.6 (43) 2.3 (4)

Eastern 75.4 (138) 24.6 (45) 0

Central 77.2 (365) 19.9 (94) 3 (14)

Mountainous 33.3 (64) 50 (96) 16.7 (32)

Gobi 57.6 (106) 34.2 (63) 8.2 (15)

     Marital status 0.0001

Married 72.1 (439) 24.1 (147) 3.8 (23)

Widowed 65.4 (289) 30.3 (134) 4.3 (19)

Single 69.1 (56) 18.5 (15) 12.3 (10)

Divorced 22.7 (17) 60 (45) 17.3 (13)
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The proportion of elderly, who have a risk to be affected by 
depression was 13.1% (158). However, 14% (169) of them 
were affected by mild depression and 2.5% (30) of them 
experienced severe depression. 

There were 25.5% of elderly with depression in the Gobi 
region and 40.1% in Khangai region, which was considered 
to be higher compared to other regions. The depression 
picture and its prevalence signiicantly correlated with the 
region(P<0.0001). 
Depression among elderly was determined to be lower for 
the elderly who live with their spouse, while it was the 
highest or 55.2% in the divorced women and higher for the 
unmarried and divorced men.  

Depression among all elderly is dependent on their 

educational background (p<0.0001). Along with the 
decline of educational background the depression rate 

increased, 31.3% of non-educated elderly males and 42.6% 
of elderly females were found to have depression, which 
was estimated to be higher compared to other levels of 
education.  However, depression among elderly who lived 

in the city and countryside is differed statistically in terms 

of educational level. There was not any difference for the 
elderly who lived in the city with no education or primary 
education, but 60.8% of non-educated elderly who live in 
the countryside suffered from depression.        

The depression among elderly who live with their spouse 
or children is estimated to be lower (10.6-14.5%), while 
34.8% of elderly who live with their relatives and 33.3% 
of elderly who live with their partner, which considered to 
be higher. 

In terms of income, 50.3% of depressed elderly had 
income of up to 100000 tugrug per month, 41.2% 100000-
150000 and 8.5% 150000 and above. In depressed elderly 
male 41.8% of them had income of up to 100000 tugrug 
per month, 50.9% 100000-150000 tugrug and 7.3% above 
150000 tugrug. Moreover, 53.8% of depressed elderly 
female had income of up to 100000 tugrug per month, 
37.5% 100000-150000 tugrug and 9% above 150000 
tugrug. 

Table 3. Some demographic indicators of depressed elderly (by gender, city and countryside)

Gender 

Male Female 

Р value 
City Countryside 

Р value 

Quantity Percent Quantity Percent Quantity Percent 
Quan

tity Percent 

Education 0.1 0.08

Primary 23 18 64 21.1 10 10.1 77 23.2

Incomplete secondary 8 9.6 18 10.8 5 3.9 21 17.4

Complete secondary 3 6.3 22 16.9 9 9.9 16 18.4

Specialized secondary 5 13.2 10 11.5 5 8.6 10 14.5

Diploma education 7 10.6 4 6 2 2.6 9 16.1

 No education 9 31.3 26 42.6 4 10.3 31 60.8

Family members 0.064 0.0001

With spouse  12 6 17 8.5
1 0.5 28

14

With spouse and 
children 

16 4.1 27 6.8 9 2.3 34 5.6

No spouse, with other 
family  members

15 3.1 79 16.4 21 4.4 73 15.1

With relatives 3 13 5 21.7 0 0 8 34.8

With partner 1 33.3 0 0 1 33.3 0 0

Single 8 7.7 16 15.4 3 2.9 21 20.2

Income 0.5 0.04

<100000 23 16.5 77 15.6 22 8.7 78 20.5

100001-150000 28 16.6 54 22.5 8 6.3 74 26.2

150001-200000 3 5.7 10 22.2 3 6.8 10 18.5

200001-250000 - 1 9.1 1 11.1

250001-300000 1 12.5 1 12.5 1 10 1 16.7

>300000 1 5.9 1 4.2

Total 392 
(100) 55 (14) 815 144 (17.6) 473 

(100) 35 (7.4) 734  
100)

164 
22.3)
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Income of elderly with depression differs compared to the 
city and countryside (P=0.04). However, 1 in 4-5 elderly 
who live in the countryside and have income up to 150000 
tugrug are found to have depression, in a city 1 in 10 
respectively.  

The co-morbidities among the 1207 elderly in the survey 
were diseases of cardiovascular system. In terms of gender, 
men were affected more by cardiovascular diseases while 
women by diseases of urogenital system. The correlation 
of co-morbidities and depression of  involved elderly is as 

shown below:      

Table 4. The correlation of depression and other prevailing diseases which affect elderly 

Diseases OR

95.0% CI

P value
Lower Upper

Arrhythmia 0.442 0.292 0.668 0.000

Stroke 0.410 0.209 0.804 0.009

Chronic bronchitis 0.399 0.172 0.925 0.032

Chronic inlammation of 
kidney

0.787 0.536 1.155 0.221

Osteoarthritis 0.663 0.445 0.986 0.042

Anxiety 0.091 0.062 0.134 0.000

Atherosclerosis 0.945 0.126 7.090 0.956

Asthma 0.309 0.190 0.504 0.001

Polyarthritis 0.846 0.557 1.284 0.432

It was revealed that elderly who are affected by arrhythmia, 
anxiety and  asthma were prone to have depression and 
results were statistically signiicant (p<0.0001).      
Depression and some co-morbidities were directly 
correlated. 

In this research, 40.7% of elderly had anxiety and 13.1% 
had a risk for anxiety, and 29.2% had low level of anxiety. 
However, 5.6% of elderly who had a severe level of anxiety 
had severe depression. Elderly depression and anxiety had 

a direct correlation (r=0.5). 

Table 5.  Survey involved depressed elderly  (ADL and IADL points)

Activities of Dailiy Living (6)

    P value 

 No depression With depression 

Points  5.3±1.4 4.5±2.2 <0.0001

Instrumental Activities of Dailiy Living (8)

 P value 

No depression With  depression

                         

6±2.8 4.8±3.3 <0.0001

When the loss of ADL and IADL was compared regarding age of elderly with depressed, it was found that the loss of 
IADL was predominant with ageing.   
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Figure 1.  Decrease of Activities of Daily Living and Instrumental Activities of Daily Living for depressed 

elderly (by age)

ADL (Activities of Daily Living) of elderly was determined 
by assessing abilities of bathing, dressing, toileting, 

transferring, continence and eating, and then compared 

groups of with and without depression. 

Bathing, dressing, toileting, transferring, continence and 

eating abilities had statistically signiicant difference 
between with and without depression groups. ADL of 
elderly was signiicantly decreased due to depression 
(p<0.0001). 

Table 6. Depression, Activities of Daily Living and Instrumental Activities of Daily Living (n-1207)

ADL and IADL

Total No depression With depression 
ANOVA

n % n % n %

Activities of daily living (ADL)

Bathing P<0.0001

Able 981 81.28 849 84.2 132 66.3 x2=241

Unable 226 18.72 159 15.8 67 33.7 F=12.3

Dressing P<0.0001
Able 1061 87.9 915 90.8 146 73.4 x2=241

Unable 146 12.1 93 9.2 53 26.6 F=12.3

Toileting P<0.0001

Able 1102 91.3 939 93.15 163 81.9 x2=200.9

Unable 105 8.7 69 6.85 36 18.1 F=39.5

Transferring P<0.0001

Able 1056 87.49 905 89.782 151 75.9 x2=230.8

Unable 151 12.51 103 10.218 48 24.1 F=37.7

Continence P<0.0001

Able 1117 92.5 945 93.8 172 86.4 x2=154.7

Unable 90 7.5 63 6.3 27 13.6 F=16.6

Eating P<0.0001

Able 1015 84.1 871 86.4 144 72.4 x2=267.3

Unable 192 15.9 137 13.6 55 27.6 F=35.6
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Table 6.  Instrumental Activities of daily living (IADL)

Using the telephone P<0.0001

Able 803 66.5 707 70.1 96 48.2 x2=599.5

Unable 404 33.5 301 29.9 103 51.8 F=58.4

Shopping P<0.0001

Able 895 74.2 778 77.2 117 58.8 x2=481.8

Unable 312 25.8 230 22.8 82 41.2 F=48.7

Meal preparation P<0.0001

Able 925 76.6 794 78.77 131 65.8 x2=462

Unable 282 23.4 131 65.83 68 34.2 F=33.4

Doing housework P<0.0001

Able 818 67.8 706 70.04 112 56.3 x2=527.6

Unable 389 32.2 302 29.96 87 43.7 F=34.9

Doing laundry P<0.0001

Able 818 67.8 706 70.04 112 56.3 x2=260.4

Unable 389 32.2 302 29.96 87 43.7 F=14.5

Outside walking P<0.0001

Able 945 78.3 815 80.9 130 65.3 x2=421.2

Unable 262 21.7 130 65.3 69 34.7 F=43.8

Taking medication P<0.0001

Able 916 75.9 810 80.4 106 53.3 x2=324.1

Unable 291 24.1 198 19.6 93 46.7 F=65.4

Handling personal inance P<0.0001

Able 930 77.1 805 79.86 125 62.8 x2=431.1

Unable 277 22.9 203 20.14 74 37.2 F=51.8

Among elderly in the survey, the mean of ADL was 87.4%, 
of which, the following abilities such as: continence 
(92.5%), toileting (91.3%), and dressing (87.9%) were 
better while the bathing ability was impaired mostly in 
18.2%. 

The loss of IADL (Instrumental Activities of Daily Living) 
was found to be 29.9%, of which 24.1% was for elderly 
who had no depression while 53% for depressed elderly. 
IADL, in particular, using the telephone, shopping, meal 
preparation, doing housework, doing laundry, transferring, 
taking the medication, and handling personal inance 
activities were found in 13.7-61.8% less in depressed 
elderly compared to non-depressed and the above 

mentioned abilities had decreased for depressed elderly 

with statistically signiicant difference (p<0.0001). 
Among IADL in depressed elderly, mostly decreased 

transferring, meal preparation and taking medication 

respectively. Although housework and laundry abilities 
were decreased, it was decreased in less percentage than 
other abilities.  

DISCUSSION

The survey results were compared to research outcomes 
of Poland because the social structure of this country was 
more close to ours and Saudi Arabia’s percentage of elderly 
in population were similar to our country, while Mexico’s 
social structure was completely different.  

Saudi Arabia researchers Al-Shammari, S.A. and A. Al-
Subaie (1999) carried out a  survey involving 7970 elderly 
by using the Geriatric Depression Scale and proved that it 

was an  easy and effective tool 8. This study also used this 
method in the research and it revealed similar results
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Chan, M.F. and W. Zeng in Makao (2004) discovered that 
11.9% of survey involved 1042 women aged 60-98 years 
old, were estimated to have depression. Their outcome that 
high blood pressure is correlated to depression of elderly 

women (p=0.001) is corresponding to the research results 9. 
Poland researchers Bien, B., Z.B. Wojszel, and J. 

Wilmanska (2000) carried out research in Vialistok among 
elderly 70 years and over and determined that 69.2% of 
elderly women with chronic diseases had loss of ADL and 
the depression among them was higher than men10. It was 
similar to our result that depressed elderly women with 
chronic diseases were identiied more than elderly men.
In the research of Arias-Merino, E.D., et al., in Mexico 
451 elderly were involved aged between 60-104 and found 
that depressed elderly may have cognitive impairment with 
statistically signiicant difference, which was similar to the 
current study’s results11.

According to research by Heslin, J.M and others from 
Ireland (2001), common diseases among elderly were 
found to be depression and anxiety, the treatment outcome 

was directly correlated to ADL impairment 12. The Poland 
researchers Viyin V and Vojiszel (2000) discovered through 
cross sectional study covered 117 elderly above 70 years 
old in Vialistok city that 69.2% of them were found to have 
ADL impairment 13. Due to the current research depression 

and ADL decrease were correlated, which corresponds to 
Heslin’s study and ADL impairment was 69.2% according 
to Viyin, which was higher compared to the research. 
According to current research the ADL impairment was 
found in 29.9% of total elderly, while IADL impairment 
was revealed in 53% of elderly with depression.   

In the result of research done by Al-Shammari S.A. and 
A. Al-Subaie (1999), Saudi Arabia, the mean age and 
standard deviation of survey involved 7970 elderly was 
68.8 ±7.7 (for male 69.1±7.7 and for female 67,7±7.5), 
which coincided to the middle age of the survey involved 
elderly14.  Depression was presented in 39% (3110) of all 
elderly, of which 8.4% had severe depression, whereas, 
depression was presented in 16.5% of this study’s elderly. 
Among Saidi Arabic elderly, depression was dependent on 
primary education (p=0.001), unemployment (p=0.001); 
divorce, widow (p=0.001) and old-old age women 
(p=0.001); in Mongolia it was also identiied more for 
elderly who had primary education, no education, and 
same time for women, divorced and widow women, so that 
we can conclude that the results were same. 

According to this research, the depression was differed 
in terms of total elderly (p<0.0001), however, there was 
not any difference in terms of age group in the city, but 

a difference in the countryside, which might be related to 
less detection of depression in the city. 

The prevalence of depression, among Mongolian elderly 
was found 165 in 1000, which took second place among 
prevalence of mental and behavioral disorders. The 
depression is revealed more in cardiovascular patients, 

which took the highest prevalence. Subsequently, in further 
it has been determined from the research that it is essential 

to pay attention on diagnosing, screening and treating the 

depression.      

CONCLUSIONS 

1. The prevalence of depression among Mongolian is 
found to be 165 per 1000. 

2. The prevalence of depression was identiied in 
more percentage for the elderly who diagnosed to 
have cardiovascular and urogenital diseases.

3. Gender, educational background, marital status and 

income affects the depression of the elderly.  
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AbSTrAcT

On January 29, a report on diarrhea outbreak was received from Mongolian-Russian Joint School No. 3. We conducted 

investigation to identify the source of outbreak and to make recommendations to prevent further outbreaks.We deined a 
case as two and more loose stools or one and more bloody or mucus stool within 24 hours in a person from Mongolian-

Russian Joint school No 3 on January 28-31, 2010. We sent specimens of stool and vomiting for laboratory testing. We 

searched for cases using by telephoning or visiting the infectious disease hospital, face to face interview with the pupils, 

teachers, food handlers and employees. We conducted a retrospective cohort study to identify the source of infection. We 

identiied 151 cases among 204 pupils of day care center (Attack rate=74%) between January 28-31, 2010. The attack 
rate was highest among pupils preparation grades (25%), followed by 1-3rd grade (18%). The shape of epidemic curve 
indicated a point source outbreak. 18% of 156 specimens tested were positive for Shigella lexneri 2a. Bivariate analyses 
identiied pirojki (RR=1.9 (1.4-2.7)) and carrot salad (RR=1.4 (1.2-1.7)) as the food items associated with illness.  Further 
stratiication analyses identiied only piroshky (RR=2.8 (1.1-7.3)) was the food associated with outbreaks. An outbreak 
caused by Shigella Flexneri 2a with high attack rate about 74%. Piroshky may have been the source of food-borne 
shigellosis outbreak. However, the method of contamination of the piroshky is not clearly understood. 

Key words: Shigella lexneri 2a, outbreak, day care center 
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InTrOdUcTIOn

Shigellosis is an acute bacterial disease involving the distal 

small intestine and colon caused by one of four shigella 

species. Shigella serotypes are transmitted by direct or 

indirect fecal-oral contact, and outbreaks occur in crowded 

conditions and where personal hygiene is poor, such as 

in prisons, institutions for children, day care centers and 

mental hospitals(1). Reported cases of shigellosis represent 
only a small proportion of cases, even in developed areas. 

Infection may occur after the ingestion of contaminated food 

or water as well as from person-to-person (1). Shigellosis is 
a notiiable disease in Mongolia. Annually approximately 
2000 cases notiied to the Government Agency Health 
Department. In 2009, a total of 3099 cases (11.7 cases per 
10.000 populations) were reported, most occurred in young 
children aged 0-4 years and most the cases were caused by 

Shigella Flexneri (2).  In 2004, 2006 years occurred two 
large outbreaks of shigellosis in dormitory of Umnogovi 

province (3) and Darkhan province (4). This is third large 
outbreak of shigellosis which occurred during last 7 years.
Event notiication 

At 13:30 pm, January 29, 2010, an employee of the 
Mongolian-Russian joint school No. 3, reported to 
the Surveillance Department of National Centre for 

Communication Diseases (NCCD) that some pupils were 
suffering from diarrhea, high fever,  abdominal cramp 

and other symptoms such as vomiting, nausea, headache, 

malaise and chills in his school. 

The secondary school is located in Sukhbaatar district of 

Ulaanbaatar city. A total of 1826 pupils attend to the school 
and 218 of them staying at day care center which located 

near of the school in the morning or afternoon. School 

cafeteria provides lunch for children of the day care center. 

On January 29, we initiated an investigation with the 

objectives of assessing the magnitude of the outbreak, 
identifying the agent and the source of infection, initiating 

control and preventive measures and identifying gaps in 

disease surveillance activity. 

MATErIALS And METhOdS

The outbreak investigation and response team consisted in 

epidemiologists of NCCD, 4 FETP trainees, clinicians and 

a microbiologist. 

descriptive epidemiology

We collected information on demographics, clinical 

symptoms, disease onset and grades of pupils with acute 

gastroentercolitis to generate hypotheses about potential 

exposures that would be common to all cases. Based on 
preliminary information, we deined a case of the disease 
as two and more loose stools or one and more bloody or 

mucus stool within 24 hours in a person from Mongolian-

Russian Joint school No 3 January 28-31. We searched 

mailto:m_oyunaa@yahoo.com
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cases through interview of patients and their parents and 

teachers aggressively. Data was entered in excel and 
analyzed using Epi-info software. We described illnesses 

by onset of disease, age, sex and clinical symptoms, and 
calculated grade-speciic attack rates and drew an epidemic 
curve.

Analytical epidemiology
Review of the descriptive epidemiology indings led 
us to generate the following hypotheses. Pupils who 

ate contaminated foods in the day care center caused 

the outbreaks. To test the hypothesis, we conducted a 

retrospective cohort study. The day care center was selected 

for the cohort study because most of cases were clustered 

around it. We deined a case of two and more loose stools 
or one and more bloody or mucus stool within 24 hours in 

a person from day care center of Mongolian-Russian Joint 

school No 3 January 28-31. 

We collected information on symptoms, date and time of 

symptom onset and food consumption by standardized 

questionnaire. For each exposure, we calculated the relative 
risk (RR) of becoming a case using the chi-square test.

Laboratory analyses

Human stool and vomiting samples

We collected stool and vomiting samples from pupils and 

employees with acute gastroentercolitis and sent them for 

culture and isolation at the NCCD laboratory. Those were 

tested using Gram staining, culturing, identiication by 

VITEK.

Food items and environmental swabs

At school cafeteria meal items are routinely sampled and 
samples are kept for 72 hours. The State and Ulaanbaatar 
city Inspection Agencies tested the food samples which 
were prepared between January 27-29, water (tap and 
bottled) and raw materials, swabs from cup, spoon, dish 
dryer, cutting boards, utensils and freezer’s handle for 

sanitary microbiology testing.

Human subject protection
Since this work was conducted in the context of an 
emergency response to an outbreak, it was exempt from 
ethical committee approval.

rESULTS

Descriptive epidemiology

We identiied a total of 165 cases that met the case 
deinition among the 2004 persons of Mongolian-Russian 
Joint School No3 (Overall attack rate: 8.2 %). There were 
0 deaths. The attack rate was highest among pupils of the 

preparation grade (25%), followed by 1-3rd grade (18%) 

(Table2). 151 cases of 165 were clustered around the day 
care center. Median age was 8 years (range: 5-11 years); 
124 (60.8 %) were female. Predominant symptoms were 
diarrhea (100 %), fever >38° C (92%), headache (87%), 
abdominal cramps (84%), headache (68 %), lose appetite 
(56%), nausea (54%) and vomiting (53%) (Table1).

Table1: Frequency of selected signs and symptoms of 

Shigellosis among pupils of Mongolian-russian joint 

school no.3 during outbreak, Ulaanbaatar, Mongolia, 

January 28-30, 2010. 

Symptoms Percentage

Diarrhea 100

    Loose diarrhea 91

    Bloody diarrhea 9

Fever 

             >38C 92

              >39C 34

Abdominal cramp 84

Headache 68

Lose appetite 56

Nausea 54

Vomiting 53

The menu included piroshky, carrot salad, seabacktorn, 

tomato cucumber and bantan. First Cases occurred at the 

18:00 pm, January 28, peaked at 5 am January 29 and 
decreased at 05 am January 30, 2010 (Figure 1). 

Figure1. cases of shigellosis outbreak, by time of onset 

symptoms, Mongolian-russian joint school no.3, 

Ulaanbaatar, Mongolia, January 28-30, 2010 (n=165)

The shape of epidemic curve indicated a point source 

outbreak. The median incubation period was 19 hours in 

the morning and afternoon part (range: 4-56 hours) (Figure 
2).
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Figure2. cases of shigellosis outbreak in a day care center, by date of onset, morning and afternoon part, Mongolian-

russian joint school no.3, Ulaanbaatar, Mongolia, January 28-30, 2010.

Table 2: Attack rate of Shigellosis in Mongolian-russian joint school no.3, Ulaanbaatar, Mongolia, January 28-30, 2010

Group Population cases Ar (%)

Students 1854 164          8.8

Preparation grade 1-15  204   50  25

Grade 1-3  589  108  18

Grade 6, 8, 11  371    6  1.6

Other Grade  690    0   0

Teachers  120    1   0.8

Food handler and 

other employee
 30     0    0

Total  2004  165    8.2

Table 2a: Attack rate of Shigellosis in Mongolian-russian joint school no. 3, Ulaanbaatar, 

Mongolia, January 28-30, 2010

    Group Population cases Ar (%)

Preparation grade 1-15 204 50 25

       Day care center 78 50 (100%) 64

Grade 1-3 589 108 18

     Day care center 126 101 (94%) 80

Total  793 158 20

   Day care center 204 151 (96%) 74
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Analytical epidemiology
Of 214 persons, 204 (95%) pupils were included for 
further cohort analysis. We compared exposed group with 
unexposed through the calculation of attack rates, relative 

risks their 95% conidence intervals for each eaten meal. 
Bivariate analyses identiied the pirojki (RR=1.9 (1.4-2.7)) 
and carrot salad (RR=1.4 (1.2.- 1.7)) as the food items 
associated with illness (Table3).

Table 3: Food items eaten by pupils who ate the day care center during implicated meals, Mongolian-russian joint 

school no.3, Ulaanbaatar, Mongolia, January 28-30,  2010 (n=204) 

Exposed Unexposed   Attack rate%

rr 95%cI P value

case All case All Exp. Unexp.

Pirojki 132 160 19 44 83 43 1.9   1.4-2.7     0.0001*.

Carrot salad 104 124 47 80 84 59 1.4  1.2-1.7 0.0001*.

Tomato 

cucumber 
77 101 74 103 76 72 1.1  0.90-1.2 0.5

Seabckthorn 

juice 94 112 57 79 75 72 1.0  0.87-1.2 0.7

Bantan 83 58 68 92 74 74 1.0  0.85-1.2 0.8

We conducted further analysis by dividing the cohort into 

those who ate in the morning session and afternoon session 

and we found that in the morning session only the piroshky 

(RR=2.0 (1.1-3.6)) (Table 4) was statistically signiicant 
and in the afternoon session both the piroshky (RR=1.9 

(1.2-2.8)) and carrot salad (RR=1.6 (1.2-2.2)) were the 
food items associated with illness (Table 5).  Further 
stratiication analyses identiied only the piroshky (RR 
=2.8 (1.1-7.3)) was the food associated with illness (Table 
6).

Table 4: Food items eaten by pupils who ate at the day care center, in the morning session during implicated meals, 

Mongolian-russian joint school no.3, Ulaanbaatar, Mongolia, January 28-30, 2010.

  Exposed   Unexposed   Attack rate% rr 95%cI P value

case All case All Exp. Unexp.

Pirojki 66 78 6 14 85 43 2.0 1.1-3.6 0.001*

Carrot salad 48 57 24 35 84 69 1.2 0.96-1.6 0.1

Tomato 

cucumber 
36 47 36 45 77 80 0.96 0.77-1.2 0.8

Seabuckthorn 

juice 42 57 30 35 74 86 0.86 0.70-1.1 0.2

Bantan 42 54 30 38 78 79 0.99 0.79-1.2 0.9
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Table 5. Food items eaten by pupils who ate at the day care center, in the afternoon session during implicated 

meals, Mongolian-russian joint school no.3, Ulaanbaatar, Mongolia, January 28-30, 2010.

Exposed Unexposed Attack rate% rr 95%cI P value

case All case All Exp. Unexp.

Pirojki 66 82 13 30 81 43 1.9 1.2-2.8 0.001*

Carrot salad 56 67 23 45 84 51 1.6 1.2-2.2 0.001*

Tomato 

cucumber 
41 54 38 58 76 66 1.2 0.91-1.5 0.3

Seabuckthorn 

juice 52 68 27 44 77 61 1.2 0.95-1.6 0.1

Bantan 47 58 38 54 71 70 1.0 0.79-1.3 0.2

Table6. Stratiication by food items eaten by pupils who ate at the day care center, in the morning session during 
implicated meals, Mongolian-russian joint school no.3, Ulaanbaatar, Mongolia, January 28-30, 2010 (n=92).

Pirojki carrot salad cases Total Ar% rr 95%cI P value

+ + 45 53 85 2.8 1.1-7.3 0.001

+ - 21 25 84 2.8 1.1-7.3 0.006

- + 3 4 75 2.5 0.83-7.5 0.3

- - 3 10 30 ref ref

Laboratory results

Of the 156 specimens from case-patients tested for 
microbiological identiication at the bacteriological 
laboratory of NCCD (18 %) was positive for Shigella 
lexneri 2a. Coliforms was conirmed in 12 food samples 
such as piroshky, bantan, carrot salad and raw meat which 

one of ingredients of piroshky. E. Coli and Enter bacterium 

were conirmed in 7 samples from cup, spoon, dish dryer, 
cutting boards, utensils and freezer’s handle.

dIScUSSIOn

Most of cases occurred within 3 days between 28 and 31 

January, strongly indicating a point source of infection. The 

median incubation period was 19 hours in the morning and 

afternoon session (range: 4-56 hours). Based on median 
incubation period we suspected the 28th January lunch was 

source of existing outbreak. 

Bivariable analyses identiied the piroshky and carrot 
salad as the food items associated with illness; But in the 
morning session only the piroshky; in the afternoon session 
both piroshky and carrot salad associated with illness. 

Thus, it is possible cross contamination. The method of 

contamination of the piroshky is not clearly understood.  

Shigella was not detected in samples of food specimens. 

However, E. coli and Enter bacterium were conirmed in 
7 samples from cup, spoon, dish dryer, cutting boards, 
utensils, freezer’s handle and Coli forms was conirmed 
in 12 food samples indicating that the food items were 

contaminated by fecal material. 

Shigella produces the thermo stable endotoxin with its 
typical main clinical symptom gastroenterocolitis (5) 
which was dominated among pupils during outbreak. Thus, 

it is possible not detect Shigella in food samples.

Row meat, one of ingredients of piroshky stufing perhaps 
was contaminated in 48-72 hours before it went on sell 
and along with noticed meat processing technology default 

possibly caused this food born outbreak.    

Conducted outbreak investigation had some limitations. 

We interviewed with only one food handler who was 

responsible for the day care center lunch.  And combined 
interview conducted among 5-11 years old pupils and 
study result will be relect probability, lead to recall bias. 
We cannot assess dose-response relationships because of 

some interviewed pupils did not clearly remember food 

items and amount of eaten meals and beverage.
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Table7. Stratiication by food items eaten by pupils who ate at the day care center, in the afternoon session during 
implicated meals, Mongolian-russian joint school no.3, Ulaanbaatar, Mongolia, January 28-30, 2010 (n=112).

Pirojki carrot salad cases Total Ar% rr 95%cI P value

+ + 52 58 90 2.1 1.3-3.5 0.001

+ - 14 24 58 1.4 0.75-2.5 0.5

- + 4 9 44 1.4 0.43-2.5 0.1

- - 9 21 43 ref ref

cOncLUSIOnS

Our investigation indicated that consumption of shigella 

lexneri 2a-contaminated piroshky caused the outbreak. 
Strict personal hygiene and proper disinfection of 

environmental surfaces remain crucial to prevent shigella 

transmission.

We recommended that to discard the implicated foods and 

to conduct cleaning and disinfection of school cafeteria 

for school authorities. The longer term recommendations 

were 1) to require all food handlers to submit a specimen 
before allowing them to return to work 2) to educate food 
handlers on proper food handling procedures including 

hand washing and appropriate hot-holding and cold-

holding temperature. Through the experience of this 
investigation suggested that review and revise the Food 

borne Infectious Diseases Investigation Form approved by 

Health Ministers’ order No185.
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ABSTrACT 

The purpose of this study was to provide data on the normative values of some clinically important soft tissue dimensions 

for Mongolian adult females with aesthetically pleased facial proiles. Lateral Cephalograms were taken with the subjects 
in a natural head position with the teeth in occlusion and the lips at rest. The means and standard deviations were 
determined and presented. In addition, comparisons with the previous studies were performed. The results of the present 
study were as follows: The upper and lower lips were posteriorly located in relation to the Ricketts’E line (Upper lip to E 

line: -2.08, Lower lip to E line: -0.04). Both lips were more posteriorly located than those in the results of previous studies 
on Korean females selected by normal occlusion, but more anteriorly located than in the results of studies selected on an 

aesthetic basis. The nasolabial angle for Mongolian females was 101.03 degrees with a standard deviation of 8.47 degrees. 

Key words: Soft tissue, Aesthetic facial proile, Mongolian adult female. 
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InTroduCTIon 

Attaining an aesthetic soft tissue proile has been 
one of the primary motives of the patients seeking 

orthodontic treatment.1-5 With advanced various surgical 

techniques, the scope of orthodontic treatment available 

to the orthodontist today has widened vastly and radical 

facial change has become more attainable.6 Moreover, 

orthodontic treatment has been recently more aesthetically 

oriented. Many researchers have noted the importance 
of soft tissue integument in the determination of facial 

aesthetics, as it behaves differently from those of the 

underlying skeleton.1,2,3,6,7, Therefore, the establishment of 

the aesthetic of the aesthetic outline is increasingly more 

important to a proper diagnoses and treatment planning. 8-3, 

However, the deinition of balanced facial proile is 
controversial and dependent on various factors such as 

age, race, and sex.14-20  As Hellman has stated that studies 

examining only the Class I face as the norm or goal for 
treatment can be misleading, because what is normal does 

not necessarily equate as beauty.7 White soft tissues of 

idealized individuals have been studied extensively among 
Caucasians such studies have not been well documented 
in Asian populations.17-20 In addition, studies with samples 
selected by the aesthetic beautiful and balanced faces rather 

than by normal occlusions have been rare and the latter 

study samples may not represent the changed perception of 

the contemporarily beautiful proile. 21-26   Therefore, there 

is a need for a cephalometric analysis which assesses the 

soft tissue outline of the aesthetic face perceived by their 

contemporaries regardless of their occlusion. 
The purpose of this study therefore was the following: 

1. To provide data on the normative values of clinically 

important soft tissue dimensions for Mongolian 

adult females by using a standardized radiographic 
technique. 

2. To compare the determined values with 

corresponding data obtained from samples of 

Mongolian females selected on the basis of normal 

occlusion. 

MATerIAlS And MeThodS 

Thirty two Mongolian females who have a pleasing 

face (most of the them were models) were irst selected 
on the basis of their pleasing faces, balanced proile, 
and competent lips. These subjects were chosen as a 
representative of the public preference and to eliminate 

personal preference on the part of the orthodontists. No 
distinction was made between orthodontically treated and 

untreated subjects, because this study was a soft tissue 
analysis of aesthetically pleasing facial proiles. Subjects 
who satisied these criteria even if they had malocclusions 
were included in this study. However, none of the subjects 
suffered from severe malocclusion. 

By means of frontal, lateral extraoral photographs, and 
a silhouette image produced from a lateral cephalogram, 

subjects were inally selected who were judged by the 
authors to have well balanced faces. The mean age for the 
sample was 18 years with a range between 19.4 and 27.5 
years. 

All the cephalograms were taken with the subjects in a 
natural head position with the teeth in centric occlusion 

and the lips at rest. The radiographs were taken with the 
Asahi CX-90SP (Asahi, Japan) cephalostat at 72 to 74 Kvp, 
20mA/sec at the Health Science University Dental School 
and ‘Ortho-Dent’ Research Center. No cephalograms with 
observable facial strain or facial expressions were used. 
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Prior to taking the cephalogram, the patients head positions 

were carefully adjusted until they assumed a natural head 
position with both arms hanging freely beside the trunk. 
They were asked to stand and look into the relection of 
their own eyes in a round mirror located at the same level 

as the pupils of their eyes. The mirror was attached to the 
wall 130 mm in front of the original transmeatal axis of the 
cephalostat in a plane parallel to this axis. A true vertical 
stainless steel plumb line was attached to the base plate 

of the cassette holder, and its exposure produced a true 

extracranial vertical reference line on each radiograph. 
The distance between the ilm and the midline of the 
cephalostat was 150 mm, accounting for about 1.1% image 
magniication. For all subjects, 8x10 inch ilms were used. 

The set of standardized landmarks was then traced onto 
all head ilms by the author as shown in Fig. 1. Bilateral 
structures were traced by bisecting right and left images. 
The points were digitized by means of a graphic tablet  
(Wacom Co. ltd. USA) with an IBM compatible computer. 
By using a program developed for this purpose, the x-y 
coordinates of these points were used to generate a list of 

measurements. 

Fig1. landmarks for soft tissue analysis 

1) landmarks and reference Planes

 The deinitions of the soft tissue landmarks are 
adopted from Carconas and Bartroff 16,17   and some 

of them were modiied by other investigators 17-20. 
The hard tissue landmarks were identiied according 
to the deinition of Jacobson et. Abbreviations 
and descriptions of the cephalometric landmarks, 

reference planes and measurements are given in the 

following (Fig 1). 
1. N’ (soft tissue nasion): The point of greatest 

concavity in the midline between the forehead and 

the nose. It was determined by projecting a sella 
nasion plane onto the skin. 

2. Nt (nose tip): Determined by drawing a nasal 
inclination line that runs from N’ and tangent to the 

nasal contour. The lowest point where this nasal 
inclination line intersect the nasal contour is taken 

to be the tip of the nose. 
3. Pr (pronasale): The most prominent or anterior 

point of the nose. 
4. Sn (subnasale): The point at which the nasal 

septum (columella) merges with the upper lip in the 
midsagittal plane, the deepest point on the curve 

where the outline of the nose joins the lip. 
5. Cm (columella point): The point where the tangent 

line from subnasale to the nasal base contour 

intersects. 
6. UL (labrale superious): The most anterior point of 

the upper lip. 
7. LL (labrale inferious): The most anterior point on 

the mandibular lip. 
8. A’ (soft tissue A point): Superior labial sulcus. 

The point of greatest concavity in the midline of 

the upper lip between the subnasale and labrale 

superius. 
9. B’ (soft tissue B point): Inferior labial sulcus. The 

point of the greatest concavity in the midline of the 

lower lip between labrale inferius and chin. 
10. U1E (upper incisor edge): The incisal edge of the 

maxillary central incisor. 
11. L1E (lower incisor edge): The incisal edge of the 

mandibular central incisor. 
12. U1A (upper incisor apex): The apex of the upper 

central incisor. 
13. L1A (lower incisor apex): The apex of the lower 

central incisor. 
14. U1F: The most anterior point on the labial surface 

of the upper central incisor. 
15. L1F: The most anterior point on the labial surface 

of the lower central incisor. 
16. TH: The true horizontal plane. 
17. TV: The true vertical plane (plumb line).
18. SnV: The true vertical reference line through 

subnasale. 
19. S line: The line extending from the soft tissue 

pogonion to the midpoint of the S-shaped curve 

between subnasale and nasal tip (Cm). 
20. H line: The line tangent to the chin (Pg’) and upper 

lip. 

2) Measurements 

 The following cephalometric measurements were 

made in this study and shown in Fig1. 
 Soft tissue facial angle.  
1. Angle of soft tissue facial convexity excluding the 

nose: N’ –Sn-Pg’ (0)
2. Angle of total facial convexity: N’ –Nt to Pr-Pg’ (0)
3. Angle of skeletal convexity: N-A-Pg (0)
4. Facial contour angle: G-Sn-Pg’ (0) 
5. Soft tissue facial plane angle: N’ –Pg’ to Frankfort 
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horizontal plane (0)
6. Z angle: Pg’ –more protruding lip to Frankfort 

horizontal plane (0)
7. H angle: NB to UL-Pg’ (0)
8. Nasofacial angle: G-Pg’ to N’-Nt (0)
 Nasal form 
9. Nasal depth: N’-Pr (projected on the true horizontal) 

(mm)
10. Columella length: Sn-Pr (projected on the true 

horizontal) (mm)
11. Nasal proile angle: Sn-N’-Nt (0)
12. Nasolabial angle: Cm-Sn-UL (0)
13. Inclination of nasal base: Sn-Cm to TH (0)
 Lip and chin area 
14. UL to E line: The distance from the upper lip to E 

line (mm)
15. LL to E line: The distance from the lower lip to E 

line (mm)
16. UL to S line: The distance from the upper lip to S 

line (mm)
17. LL to S line: The distance from the lower lip to S 

line (mm)
18. UL to Sn-Pg’: The distance from the upper lip to 

Sn-Pg’ line (mm)
19. LL to Sn-Pg’: The distance from the lower lip to 

Sn-Pg’line (mm)
20. Upper thickness: UL to U1F (mm)
21. Lower lip thickness: LL to L1F (mm)
22. Chin thickness: Pg-Pg’ (mm)
23. Menton –Menton’: Me-Me’ (mm)
24. Incision-stomion distance: St-U1E (projected on 

the true vertical) (mm)
25. U1 to FH: U1 to Frankfort horizontal plane (0)
26. Upper lip inclination to FH: Sn-UL to the Frankfort 

horizontal plane (0)
27. Upper lip inclination to TH: Sn-UL to the true 

horizontal plane (0)

28. Upper lip prominence to SnV: Horizontal distance 
of UL from SnV (mm)

29. Lower lip prominence to SnV: horizontal distance 
of LL from SnV (mm)

30. Chin prominence to SnV: horizontal distance of Pg’ 
from SnV (mm)

31. Sagittal chin to lip distance: horizontal distance of 
Pg’ from more protrusive lip (mm)

32. Nasal tip to H line: the distance from Pr to H line 
(mm)

33. Upper sulcus depth to H line: the distance from A’ 

to H line (mm)
34. Lower sulcus depth to H line: the distance from B’ 

to H line (mm)
35. Lower lip to H line: the distance from LL to H line 

(mm) 

Statistical Analysis 

The means, standard deviations, and ranges of the variables 

were determined for the total sample. The signiicance (z 
values) of any difference in the means of the variables were 
indicated to a 5% level of conidence (z<1.96). 

Error determination. A combined determination of both 
cephalometric landmark location and measurement error 

was calculated. Ten randomly selected sets of cephalograms 
were retraced and redigitized after the irst set of recordings 
was obtained. Dahlberg’s formula was used to determine 
the error standard deviations for the variables in each data 

set. The linear measurement error was less than 0.46 mm 
(upper lip thickness), and angular measurement error was 
less than 0.91 degrees (nasolabial angle).

reSulTS

The soft tissue analyses were performed on Mongolian 

adult females and the mean values and standard deviations 

were calculated and presented in Table 1 through 3.

Table 1. Summary of means and standard deviations.–Facial proile measurements

Measurements Abbreviation Mean Sd

1. Angle of soft tissue facial convexity excluding the nose N’-Sn-Pg’ 16.68 4.09

2. Angle of total facial convexity N’-Nt to Pr-Pg’ 133.98 2.45

3. Angle of skeletal convexity N-A-Pg 7.78 3.44 

4. Facial contour angle G-Sn-Pg 12.7 3.04

5. Soft tissue facial plane angle N’-Pg’ to FH 91.61 1.03

6. Z angle Pg’ to more protruding lip to FH 73.03 3.45

7. H angle NB to UL-Pg’ 11.97 2.8

8. Nasofacial angle G-Pg’ to N’-Nt 34.33 1.56
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Table 2. nasal form

Measurements Abbreviation Mean Sd

9. Nasal depth N’-Pr 25.12 2.71

10. Columella length Sn-Pr 14.67 1.33

11. Nasal proile angle Sn-N’-Nt 18.61 2.48

12. Nasolabial angle Cm-Sn-UL 101.03 8.47

13. Inclination of Nasal base Sn-Cm to TH 22.58 6.46

Table 3. lip and chin area

14. UL to E line  Distance from UL to E line -2.08 1.02

15. LL to E line Distance from LL to E line -0.36 1.1

16. UL to S line Distance from UL to S line 0.94 1

17. LL to S line Distance from LL to S line 1.44 1.04

18. UL to Sn-Pg’ Distance from UL to Sn-Pg’ line 22.58 6.46

19. LL to Sn-Pg’ Distance from LL to Sn-Pg’line 4.14 0.94

20. Upper lip thickness UL to UIF 12.61 1.44

21. Lower lip thickness LL to LIF 13.81 1.13

22. Chin thickness Pg-Pg’ 13.17 1.8

23 Menton –Menton Me-Me 7.33 1.54

24.Incision-stomion distance St-U1E 2.78 1.17

25. U1 to FH U1 to FH 112.22 3.93

26. Upper lip inclination to FH Sn-UL to FH 102.78 4.92

27. Upper lip inclination Sn-UL to TH 101.92 5.1

28. Upper lip prominence to SnV Distance of UL from SnV 3.5 1.5

29. lower lip prominence to SnV Distance of LL from SnV 0.028 2.03

30. Chin prominence to SnV Distance of Pg’ from SnV -7.06 2.38

31. Sagittal chin to lip distance Distance of Pg’from more protrusive lip 10.33 1.89

32. Nasal tip to H line Distance from Pr to H line 3.56 1.68

33. Upper sulcus depth to H line Distance from A’ to H line -7.58 1.45

34. lower sulcus depth to H line Distance from B’ to H line -4.47 1.14

35. lower lip to H line Distance from LL to H line 0.86 1.15
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ConCluSIonS

1. The upper and lower lips were posteriorly located in 

relation to the Ricketts’E line (Upper lip to E line: 

-2.08, Lower lip to E line: -0.04). 
2. Both lips were more posteriorly located than those 

in the results of previous studies on Korean females 

selected by normal occlusion, but more anteriorly 

located than in the results of studies selected on an 

aesthetic basis. 
3. The nasolabial angle for this sample was 101.03 

degrees with a standard deviation of 8.47 degrees. 
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AbSTrAcT

Dried, ground roots of Sophora alopecuroides, one of the most popular herbal remedies of Mongolia, were extracted 

with distilled water and methanol. Four fractions were obtained from methanol extract, and labeled as ME
1
, ME

2
, ME

3
 

and ME
4
. The extracts of ME

1
, ME

3
, and ME

4
 of S. alopecuroides inhibited the growth of either Streptococcus mutans 

or Streptococcus sobrinus, while ME
2 
and WE possessed no inhibition activity. The extract of ME

4
 inhibited the acid 

production of both strains at low concentrations, followed by the ME
3
 and ME

1
, and inally,  the WE and ME

2
. ME

4
 

of S. alopecuroides was the strongest inhibitor of the sucrose-dependent adherence of growing cells of S. mutans and 

S. sobrinus, followed by the ME
3
 and ME

1
, and then, by the WE and ME

2
. At 10mg/ml, ME

2
 completely inhibited the 

adherence of S. sobrinus, while that of S. mutans was inhibited by 82%. The WE of S. alopecuroides completely inhibited 

the adherence of S. mutans at 10mg/ml, while it inhibited the adherence of S. sobrinus by 83% at the same concentration. 

Keywords: Sophora alopecuroides; mutans streptococci; cell growth; adherence; acid production

*corresponding author: Ulamnemekh Hulan
School of Dentistry, Health Sciences University of Mongolia
Choidog 3, Ulaanbaatar-48, P.O.B. 111, Mongolia
Tel: 976-99085537
Fax: 976-11-322561 
E-mail: kuranu@hotmail.com
             kuranu_11@yahoo.com

InTrodUcTIon

Mutans streptococci, in particular Streptococcus mutans 

and Streptococcus sobrinus, are generally considered 

to be the principal microbial pathogen of dental caries. 

A number of phenotypic traits such as the synthesis of 

extracellular polysaccharides from sucrose, lactic acid 

production by metabolism of dietary carbohydrates, and 

acid tolerance are fundamental to their virulence6. Both 

S. mutans and S. sobrinus can produce extracellular 

glucosyltransferases (GTF), which allow the synthesis of 

a-(1, 3)-rich, water-insoluble glucan from sucrose7, and 

hence the bacterial colonization and ecological emergence 

on the teeth and plaque formation. The establishment of 

these microorganisms on the tooth surface results in an 

accumulation of lactic acid in situ during bacterial growth 

and fermentation of various dietary sugars and thus, the 

demineralization of the enamel. 

Strategies to prevent caries including preventing plaque 

formation, inhibiting the growth of cariogenic bacteria, and 

inhibiting the expression of virulence factors8, 9. Extensive 

screenings have been made for effective anticariogenic 

agents from natural sources. For example, glycyrrhizin 

isolated from the roots of licorice have been reported to 

signiicantly inhibit the plaque formation of S. mutans 
10. Propolis, a resinous bee product, has been shown to 

inhibit the growth of oral microorganisms and the activity 

of GTFs 11. Bakuchiol isolated from the seeds and leaves 

of Psoralea corylifolia Linn exhibited an inhibiting effect 

on the cell growth of oral microorganisms and virulence 

properties of S. mutans11. Gallotannins from Melaphis 

chinensis inhibited the growth, water-insoluble glucan 

synthesis, and aggregation of mutans streptococci12. 

Sophora alopecuroides (L.), a plant native to the Gobi 

desert and nearby areas, is one of the most popular 

herbal remedies in Mongolia. Its root extracts are used in 

traditional medicine, of which when taken internally, cure 

respiratory tract conditions, colds, fever, skin problems, 

including skin infections, sores, rashes, itching and cuts, 

and promote wound healing. They are also used topically 

for treating skin problems and as a gargle to treat tonsillitis, 

gingivitis, and toothaches. 

The objective of this study was to investigate the effect 

of S. alopecuroides on the growth, in vitro adherence, and 

acid production of S. mutans and S. sobrinus. 

MATerIAlS And MeTHodS

Plant material

Roots of Sophora alopecuroides were collected from its 

natural habitat, from Bayanlyg region of Bayanhongor 

province of Mongolia, in September of 2001. The roots 

were washed with water to remove soil and dried in shade. 

The plant material was authenticated and deposited at the 

Institute of Traditional Mongolian Medicine. 

mailto:kuranu@hotmail.com
mailto:kuranu_11@yahoo.com
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Water extract (WE) preparation 

Fifty grams of ground, dried radices of S. alopecuroides 

were suspended in 500 ml of distilled water at 900C until 

one third of its original volume never mind evaporated. It 

was then centrifuged for 20min at 250C, and the supernatant 

was iltered through a 0.45µm cellulose ilter (Toyo Roshi 
Co. Ltd., Tokyo, Japan). The iltrate was evaporated at 800C 

using a rotary evaporator (EYELA, NE-1, Tokyo Rikakikai 

Co. Ltd.). The extract was then freeze-dried. Solutions of 

the resulting lyophilizate were prepared in distilled water 

at the concentrations of 100mg/ml, 50mg/ml and 10mg/ml 

and stored at –200C.

Methanol extract (ME) preparation

One kg of ground, dried radices of S. alopecuroides was 

extracted with 10 l of 80% methanol, and magnetically 

stirred for 1 week. It was then iltered through a cellulose 
ilter, and evaporated at 400C using a rotary vacuum 

evaporator to give an oily residue. This extract was washed 

with warm distilled water and decanted. The remaining 

water-insoluble phase was taken up in 200ml of 100% 

methanol, and was labeled as ME
4
. Solutions of ME

4
 were 

prepared at the concentrations of 100ml/ml, 50ml/ml and 

10ml/ml in distilled water and stored at –200C.

The water-soluble phase was evaporated at 800C to give 

an oily residue which could not be frozen. The condensate 

was then washed and taken up in cold distilled water. This 

water-soluble fraction consisted of two phases, a liquid 

phase and sediment. After iltration through a cellulose 
ilter, the supernatant was evaporated and freeze dried. 
It was labeled as ME

1. 
The sediment was dried, and the 

resulting powder was labeled as ME
2
. Solutions of both 

ME
1 
and ME

2
 were prepared in distilled water at 100mg/

ml, 50mg/ml and 10mg/ml, respectively, and stored at 

–200C.  

The remaining water-insoluble phase was redissolved 

in 100% methanol and labeled as ME
3
. Solutions of the 

resulting extract were prepared at the concentrations of 

100ml/ml, 50ml/ml and 10ml/ml in distilled water and 

stored at –200C until use.

Microorganisms and growth conditions

The organisms used in this study were Streptococcus 

mutans ATCC 25175 and Streptococcus sobrinus ATCC 

33478. Both cultures were grown in brain heart infusion 

broth (BHI, Difco Laboratories, Detroit, MI, USA) 

supplemented with 0.2% sodium thioglycolate to late log 

phase and used in the following assays. 

Antibacterial assay

The disk diffusion method was employed for investigating 

the growth inhibition effect of the crude extracts of S. 

alopecuroides against the test microorganisms. Aliquots 

of 100ml cell suspensions of 8h cultures were streaked 

onto BHI agar. Then, paper disks (d=6mm) soaked with 

the test extracts were placed onto the inoculated plates. 

The plates were incubated anaerobically for 48h at 370C. 

0.2% chlorhexidine gluconate was served as the positive 

control, while distilled water and 100% methanol served 

as the negative controls.

Acid production assay

The fermentability of glucose by mutans streptococci 

in the presence of the crude S. alopecuroides extracts 

was examined. The inoculum size was adjusted to 105 

to106 CFU/ml. Aliquots of 200 ml cell suspensions 

were inoculated into tubes with phenol red broth (Difco 

Laboratories, Detroit, MI, USA) containing 1% glucose 

and test extracts at various concentrations (from 10mg/

ml to 1.2mg/ml (two fold dilution) for the WE and ME
1 

and ME
2
, and from 10ml/ml to 0.004ml/ml for the ME

3 

and ME
4
), and incubated for 18h at 370C. At the end of 

incubation, the pH of the medium was measured with a 

pH-meter (Orion, model 920A). 

Adherence assay 

BHI broth containing 1% sucrose and various amounts 

of the crude extracts of S. alopecuroides (from 10 mg/

ml to 1.2mg/ml for the ME
1 
and ME

2
 and water extracts, 

while it was from 10ml/ml to 0.004ml/ml for the ME
3 
and 

ME
4
) were inoculated with aliquots of 200ml bacterial cell 

suspensions at 105 to 106 CFU/ml. Then, the tubes were 

inclined at a 30 degree-angle and incubated for 18 hours at 

370C. After the incubation period, the contents of the tubes 

were decanted and the tubes were gently washed 3 times 

with sterilized saline. The decanted broth and washes were 

pooled, centrifuged, and suspended in sterile saline. The 

bacteria that adhered to the glass were removed by 0.5M 

sodium hydroxide, centrifuged and re-suspended in saline. 

The quantities of adhered and non-adhered bacteria were 

determined spectrophotometrically, as described by Segal 

(1985).

reSUlTS

Table 1 shows the growth inhibition of test bacterial strains 

in the presence of crude extracts of S. alopecuroides at 

various concentrations. The crude extracts of ME
4
, ME

3
 

and ME
2
 of S. alopecuroides exhibited strong growth 

inhibition effect against either S. mutans or S. sobrinus, 

while the ME
1
 and WE possessed no inhibition activity. 

Distilled water and 100% methanol, which served as the 

negative controls, showed no visible inhibition zones, 

whereas 0.2% chlorhexidine used as the positive control 

showed the greatest zone of inhibition. 
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Table 1.  Antibacterial effect of the crude extracts of S. alopecuroides against mutans streptococci

Preparations tested Inhibition zone (mm, Mean +Sd)

S.mutans ATcc 25175 S.sobrinus ATcc 33478

Fraction-1 extract

10mg/ml 7.33±0.51 9±0.63

         50mg/ml                                                        10.42±1.28 9.67±0.82

         100mg/ml                                                        10.75±0.27 10.5±0.55

Fraction-2 extract

100mg/ml 0 0

Fraction-3 ME

50ml/ml 8.83±0.75 7±0

100ml/ml 10.75±0.98 9.67±0.52

Fraction-4 ME

50ml/ml 8.5±0.55 9.5±0.84

100ml/ml 11.67±0.52 9.17±0.41

WE of SA at 100mg/ml                 0 0

0.2% chlorhexidine gluconate     22±0.89 20.16±0.98

Distilled water                     0 0

100% methanol                           0 0

Table 2 shows the acid production from glucose by S. 

mutans and S. sobrinus in the presence of the crude extracts 

of S. alopecuroides. The extract of ME
4 
strongly inhibited 

the acid production of both strains at low concentrations, 

followed by ME
3
 and ME

2
, and inally, by the WE and ME

1
. 

There were statistically signiicant differences (p<0.001, 
ANOVA followed by Bonferroni test) between the inal 
pH values of the test bacterial strains in the presence and 

absence of the test SA extracts. 

Table 2.  effect of the crude extracts of S. alopecuroides in the acid production of mutans streptococci 

Preparations tested 18h pH (Mean±Sd)

S.mutans ATcc 25175 S.sobrinus ATcc 33478

WE of S. alopecuroides 

   10mg/ml         6.25±0.15 5.96±0.33

Fraction-1 extract of S. alopecuroides 7.0±0.007 7.03±0.01

   19mg/ml                             7.0±0.007 7.01±0.007

   9.8mg/ml                         6.89±0.01 5.91±0.01

   4.9mg/ml                          0 0

Fraction-2 extract of S. alopecuroides 

  10mg/ml                           6.02±0.39            5.54±0.12                   

Fraction-3 ME of S. alopecuroides   

0.312ml/ml                       6.92±0.007 6.91±0.01

  0.156ml/ml                    6.88±0.02 6.08±0.31

  0.078ml/ml                        6.3±0.67 3.85±0.02

Fraction-4 ME of S. alopecuroides 

  0.039ml/ml                        7.01±0.007 6.9±0.01

  0.019ml/ml                        7.0±0.007            6.88±0.01

  0.009ml/ml                                6.15±0.007 6.84±0.02

Control (no extract)                4.22±0.07 3.84±0.08
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The ME
4 
of SA was the strongest in inhibiting the sucrose-dependent adherence of growing cells of S. mutans and S. 

sobrinus (Figure 1d), followed by the ME
3
 (Figure 1c) and ME

2
 (Figure 1a), and lastly, by the WE (Figure 1e) and ME

1
 

(Figure 1d).

In the presence of the ME
1 

at 10mg/ml, the adherence 

of S. sobrinus was completely inhibited, while that of S. 

mutans was inhibited by 82%. The WE of SA completely 

inhibited the adherence of S. mutans at 10mg/ml, while it 

inhibited the adherence of S. sobrinus by 83% at the same 

concentration.

dIScUSSIon

Herbal remedies have been present since the ancient 

times. Today, herbal medicine is still the primary source of 

healthcare for 80% of the world’s population. Moreover, 

active substances isolated from medicinal plants have 

been serving as prototypes for the development of new 
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therapeutic agents12, 13. Thus, in the ield of dentistry 
extensive screenings for biologically active substances from 

herbal sources with anti-caries effects has been carried out. 

Catechins in green tea, one of the most popular Japanese 

drinks, have been found to have an inhibitory effect on the 

cell growth and adhesion of S. mutans14, 15, 16. The aqueous 

extract of Azadirachta indica (Neem) has been reported 

to inhibit plaque formation by mutans streptococci 17, 18. 

The Azadirachta indica Neem bark acetonic extract has 

exhibited a growth inhibition effect on S. sobrinus 19, and 

the Neem bark aqueous extract has shown an inhibitory 

effect on the adhesion and acid production of S. sobrinus in 

vitro20. Flavanones of Sophora exigua have been reported 

to have a growth inhibitory effect against cariogenic 

bacteria21. 

In this study, S. alopecuroides inhibited the cell growth of 

either S. mutans or S. sobrinus, and also their important 

virulence properties such as adherence and acid production 

at very low concentrations. The methanol extract of 

Fraction-4 was the strongest against test bacterial strains, 

followed by Fraction-3 and inally, by Fraction-1. 
Fraction-2 and the WE of S. alopecuroides had weak 

antibacterial activities. Though, the extract of ME
1 
and WE 

of S. alopecuroides did not inhibit the cell growth of the 

test bacterial strains, they inhibited their adherence and 

acid production. Based on these results, we have proposed 

that the insuficient extraction of the active compounds of 
S. alopecuroides using water caused the weak inhibition 

of the growth against these bacteria. On the contrary, 

the suficient extraction of the active substances from 
this plant using an organic solvent, methanol, resulted in 

visible growth inhibition against the test microorganisms. 

However, the extract of Fraction-2, the water-soluble 

phase, was the weakest among the methanol extracts. 

It was postulated that the effective components of S. 

alopecuroides are water-insoluble and contained in the 

water-insoluble phase, namely in the methanol-soluble 

phase. 

This study has shown that S. alopecuroides can inhibit the 

growth and virulence properties of cariogenic bacteria. 

Thus, S. alopecuroides would be useful for the suppression 

of oral pathogens and dental plaque control, and has the 

potential for use in the prevention and treatment of dental 

caries.
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ABSTrAcT

Immunobullous Skin Diseases are the group of pathologies with different clinical forms and different etiological and 

pathogenetic mechanisms and characterized by pathogenic autoantibodies directed at target antigens of desmosomes or 

of the basement-membrane of the skin. The objective of the study was to establish immunological and histopathological 

criteria of differential diagnosis of different forms of immunobullous diseases in Mongolian patients. 16 patients (11 

females and 5 males) aged 6-72 year, with vesicular-bullous lesions were enrolled in this hospital based descriptive study. 

All patients were tested for serum anti-desmoglein 1, and 3 autoantibodies, and skin bioptates from all patients were 

investigated using histopathological, and direct and indirect immunoluorescent techniques. On the basis of results of 
the study 5 cases of pemphigus, 9 cases of bullous pemphigoid and 2 cases of linear IgA disease have been diagnosed.  

The results of these observations established that (1) intraepidermal blisters in histopathological investigation, positive 

anti-Dsg1 and anti-Dsg3 circulating autoantibodies, positive Tzanck test in cytological investigation, and IgG deposits in 

intracellular space of keratinocytes by direct immunoluorescent assay are speciic criteria for the diagnosis of pemphigus; 
(2) subepidermal blisters in histopathological investigation, linear IgG deposits in the basement membrane zone by direct 

immunoluorescent assay and serum bullous pemphigoid IgG autoantibodies bind to the epidermal side of 1M NaCl-
split skin by indirect immunoluorescent assay are speciic criteria for the diagnosis of bullous pemphigoid; and (3) 
subepidermal blisters in histopathological investigation and linear IgA deposits in the basement membrane zone by direct 

immunoluorescent assay are speciic criteria for diagnosis of linear IgA dermatitis.

Key words: Immunobullous skin diseases, pemphigus, pemphigoid, linear IgA disease, immunoluorescense
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INTrODUcTION

Immunobullous Skin Diseases (IBSDs) are the group of 

pathologies with different clinical forms and different 

etiological and pathogenetic mechanisms of development. 

IBSDs, although uncommon, have a dramatic impact on 

the patient and their family and have severe economic 

consequences for the family and health services.1, 

2  Appearance of vesicles and blisters with exudates 

inside as a primary lesion on the surface of the skin and 

mucosa is the most common clinical sign of the IBSDs.2, 

3 The immunobullous diseases are characterized by 

pathogenic autoantibodies directed at target antigens 

whose function is either cell–cell adhesion within the 

epidermis or adhesion of stratiied squamous epithelium 
to the dermis or mesenchyme. These target antigens are 

components of desmosomes or of the functional unit of the 

basement-membrane zone (BMZ) known as the adhesion 

complex.3 According to the localization of target antigens 

IBSDs are classiied into two groups.  The irst group or 
intraepidermal immunobullous diseases include clinical 

variants of pemphigus (pemphigus vulgaris, phemphigus 

foliaceus and pemphigus vegetans), induced pemphigus, 

intercellular IgA dermatosis, subcorneal pustular 

dermatosis, and paraneoplactic pemphigus. The second 

group or subepidermal immunobullous diseases include 

bullous pemphigoid, mucous membrane pemphigoid, 

pemphigoid gestations, linear IgA disease, epidermolysis 

bullosa acquisita, and dermatitis herpetiformis.3 The most 

important techniques for the investigation of patients with 
immunobullous disease are histopathology, and direct and 

indirect immunolourescence.4 

According to statistical bulletin of National Dermatology 

Center, 23 cases with suspected IBSDs were registered in 

2001, but in 2006 this rate increased to 47.5  However, all 

of these cases were not conirmed and differentiated using 
appropriate laboratory techniques. 
There are no publications highlighting immunobullous 

skin diseases in Mongolian patients. The objective of the 

study was to establish immunological and histipathological 

criteria of differential diagnosis of different forms of 

immunobullous diseases in Mongolian patients.

MATErIALS AND METHODS  

The hospital based descriptive study design was used. 16 

patients (11 females and 5 males) aged 6-72 year, with 

current vesicular-bullous lesions or legend of same lesions 

in the skin and rarely in mucosa for not more than 2 weeks, 

and who were observed in the National Dermatology 

Center from February 2010 to April 2011. A bullous 

pathology of viral (negative anti-HSV1/2 by ELISA) and 
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allergic (titer of serum IgE <25IU/mL by ELISA) origin 

were previously excluded in these patients. All patients 

were tested for the presence of anti-desmoglein 1 and 3 

autoantibodies (anti-Dsg1 and anti-Dsg3 ELISA test kit, 

MBL, USA). The contents of skin blisters were taken 

and tested for the presence or absence of acantolytic cells 

(Tzanck test).  A punch biopsy of the skin lesions was 

performed in all patients and the biopsy materials were 

processed for histopathological investigation according 

to standard protocol (MNS 5602-1:2006)6 using a tissue 

processor, parafin embedding system, autostainer 
(Tissue Tek, Japan), and for direct immunoluorescent 
(DIF) investigations7 using cryostat (Leica. CM151US, 

Germany). The preparations for direct and indirect 

immunoluorescense (IIF) were magniied under the 
immunoluorescent microscope (Olympus BX51) and 
images were transferred onto a personnel computer using 

output software accessories (Discus, Discus Software 

Company, USA).

The Methods of this study were reviewed in the meeting of 

the Ethical Committee in Ministry of Health, Mongolia and 

concluded that the statement in the methods complied with 

the requirements of experiments on human subjects and 

were issued a resolution No. 03 dated 04 February 2010.

rESULTS

ELISA testing for anti-desmoglein 1 and 3 has shown an 

elevated titer of these circulating autoantibodies in serum 

of 5 patients out of 16 with suspected IBSDs. 4 of these 5 

patients have demonstrated only anti-Dsg3, while 1 patient 

has anti-Dsg1 antibodies. A histopathological investigation 

of the skin biopsy materials of these 5 patients has 

demonstrated intraepidermal blisters (Figure 1). The 

cytological study of contents of blisters in these patients 

has found acantolytic cells (positive Tzanck test) (Figure 

2). DIF of skin biopsy materials has demonstrated deposits 

of IgG antibodies (anti-human IgG FITC conjugated mouse 

secondary antibody, Dako, USA) in intracellular spaces of 

keratinocytes (Figure 3) in patients who had intraepidermal 

blisters and a positive anti-DSG response.

In the remaining 11 patients subepidermal blisters were 

found in histopathological preparation (Figure 4) and 

negative Tzanck test by cytological investigation of the 

blister contents. DIF in 9 of these patients were found linear 

IgG deposits (Figure 5) in BMZ of the skin and in 2 of 

them linear IgA deposits (anti-human IgA FITC conjugated 

mouse secondary antibody, Dako, USA) (Figure 6) in 

BMZ. IIF on normal skin splits with serum of 9 patients 

who had linear IgG deposits in BMZ by DIF demonstrated 

a serum bullous pemphigoid IgG autoantibodies bind to the 

epidermal side of 1M NaCl-split skin (Figure 7). 

DIScUSSION

The demonstration of intraepidermal blisters by 

histopathological study may indicate intraepidermal 

immunobullous diseases in 5 patients. On the basis of 
positive anti-desmoglein 1 and 3 circulating autoantibodies 

by ELISA, positive Tzanck test by cytology and 

intracellular IgG deposits by DIF it was conirmed that 

these patients have IBSDs of the pemphigus group.3, 4 4 

patients with positive anti-Dsg3 were diagnosed with 

pemphigus vulgaris, and in a patient with positive anti-

Dsg1 antibodies were diagnosed pemphigus foliaceus.3  

9 patients with subepidermal blisters have shown linear IgG 

deposits in BMZ by DIF. Similar histopathological and DIF 

patterns may be found in patients with bullous pemphigoid 

and in patients with epidermolysis acquisita bullosa.1, 3, 

4 But IIF demonstrated serum bullous pemphigoid IgG 

autoantibodies bind to the epidermal side of 1M NaCl-

split skin in all 9 patients and subsequently a diagnosis of 
bullous pemphigoid were conirmed in these patients.  In 
2 patients with linear IgA deposits in BMZ by DIF were 

diagnosed a linear IgA disease. 

The results of these observations established that (1) 

intraepidermal blisters in histopathological investigation, 

positive anti-Dsg1 and 3 circulating autoantibodies, 

positive Tzanck test in cytological investigation, and IgG 

deposits in intracellular space of keratinocytes in DIF 

are speciic criteria for a diagnosis of pemphigus; (2) 
subepidermal blisters in histopathological investigation, 

linear IgG deposits in BMZ by DIF and serum bullous 

pemphigoid IgG autoantibodies bind to the epidermal 

side of 1M NaCl-split skin by IIF are speciic criteria for 
a diagnosis of bullous pemphigoid; and (3) subepidermal 

blisters in histopathological investigation, linear IgA 

deposits in BMZ by DIF are speciic criteria for a diagnosis 
of linear IgA disease. 
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Figure 1. An intraepidermal blister in a patient with 

pemphigus. Hematoxylin and Eosin x100

Figure 2. Tzanck cell in contents of blisters in patient 

with pemphigus. Giemsa stain x1000

Figure 3. IgG deposits in intracellular space of 

keratinocytes in a patient with pemphigus. Direct 

immunolourescence x400

Figure 4. Subepidermal blisters in a patient with 
bullous pemphigoid. Hematoxyllin and Eosin x400

Figure 5. Linear IgG deposits in BMZ in a patient with 

bullous pemphigoid. Direct immunolourescence x400

Figure 7.  Serum bullous pemphigoid IgG autoantibodies bind to the epidermal side of 1M Nacl-split 

skin in a patient with bullous pemphigoid. Indirect immunolourescence x200

Figure 6. Linear IgA deposits in BMZ in patient with 

Linear IgA dermatosis. Direct 

immunolourescence x100
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ABStrAct

International Diabetes Federation estimates that 246 million people around the world have diabetes. For Type 2 DM, 

revealing of microalbuminuria expresses not only nephropathy but also the risk of cardio-vascular complications. 

Therefore, it becomes the indication to provide a cardiac examination. The aim of this study is to determine microalbumin 

in the urine with Type 2 DM. This study was conducted using hospital-based cross-sectional method. The subjects were 

selected from follow-up patients with Type 2 DM in endocrinology wards of the district health centers of 5 districts. 

General urine analysis and revealing of microalbumin was performed in fasting blood. The general analysis in the urine 

was determined by total protein excretion. Microalbuminuria analysis was conducted in 182 patients with no proteinuria. 

Microalbumin detection analysis in urine was repeated 3 times. Microalbuminuria analysis was conducted in 182 patients 

without proteinuria and the results of 23.1% (42) patients were positive, but 76.9% (140) were negative. Micro albumin 

amount in patients with positive results was ranged 20.2-187.0 mg/L.  The analysis was repeated in 42 patients with 

microalbuminuria and 29 patients have positive results, but 13 have negative results. The micro albumin amount of urine 

in patients with positive results was 21.5-194 mg/L. The results of microalbuminuria were positive in males 57.6% and 

in females 42.4%. The mean age of patients with microalbuminuria was 62.6. Mean period of having DM  in patients 

with no microalbuminuria was 6.1 years, but in patients with microalbuminuria 8.7 years.  Microalbuminuria is occurred 

1.8 times higher in patients-smokers than in patients who don’t smoke. In conclusion, microalbuminuria was revealed in 

18.1% of patients on whom no protein detected in general urine analysis and amount of microalbumin of urine ranged 

between 20.2-187.0 mg/L. 

Key words: diabetic nephropathy, microalbuminuria, early diagnosis, type 2 diabetes
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INtrODUctION

International Diabetes Federation estimates that 246 

million people around the world have diabetes. This is 

5.9 % of total world population and it is expected to rise 

to 380 million by 2025.  There is a hypothesis that 7.1% 

of all adults in the world will develop diabetes.1 Diabetes 

Mellitus(DM) is doubled for each 10 and 15 years as 

well as the mortality rate increases by 2-3 times and 3.2 

million people die from the disease worldwide. In 1999, 

the prevalence of DM was 3.1%, but in 2006, it was 8.2 

or was increased by 5.1%. Besides, latent form of DM or 

the percentage of number of people with sugar changes in 

fasting blood was 9.2% in 1999, but it was grown to 12.5% 

by 2006.2 

It is noted that during diagnosis of Type 2 DM 17-25% 

of microalbuminuria is revealed.3 Longitudinal study 

also revealed that during Type1 DM the level of micro 

albuminuria is increased by 15-30%.4 Albuminuria is 

increased after discovering initial microalbuminuria and 

it is increased and reaches 5-7 nonclassical proteinuria 

and  it is  transferred to clinical phase of nephropathy.5 

For Type 2 DM, revealing of microalbuminuria expresses 

not only nephropathy but also the risk of cardio-vascular 

complications.6 Therefore, it has become an indication to 

provide a cardiac examination. The aim of this study is to 

determine microalbumine in the urine among patients with 

Type 2 DM.

MAterIAlS AND MethODS

This study was conducted in hospital-based method. The 

subjects were selected from follow-up patients with Type 

2 DM in endocrinology wards of the united hospitals of 

Bayanzurkh, Bayangol, Chingeltei, Songino Khairhan, and 

Khan-Uul districts in Ulaanbaatar.

Laboratory analysis 

General urine analysis and investigation of microalbumin 

was performed in fasting blood. The general analysis in 

the urine was determined by total protein excretion. In 

patients’ urine with no protein  were further examination 

for microalbuminuria 2-3 times. Descriptive and inferential 

statistical analyses were conducted by SPSS 17.0 program.
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reSUltS

Microalbuminuria analysis was conducted in 182 patients 

with no proteinuria. From them males were – 56.0% (102), 

females – 44% (80). Microalbumin detection analysis in 

urine was repeated 3 times.   Microalbuminuria analysis 

was conducted in 182 patients with no proteinuria and  the 

results of 23.1% (42) patients were positive , but  76.9% 

(140) were  negative. Micro albumin amount in patients 

with positive results was 20.2-187.0 mg/L.  The analysis 

was repeated in 42 patients with  microalbuminuria and 

29 patients have positive results, but 13 have negative 

results. The micro albumin amount of urine in patients 

with positive results was 21.5-194 mg/L, ii was 1.7-

12.9 mg/L in patients with no results. The results of 

microalbuminuria were positive in males – 19 (57.6%), 

in females – 14 (42.4%). The mean age of patients with 

microalbuminuria was – 62.6, but the mean age of patients 

with no  microalbuminuria was 59.3. 

Mean period of having DM  in patients with no 

microalbuminuria was 6.1 years, but in patients with 

microalbuminuria – 8.7 years.  

Figure  1. correlation between the duration of DM 

and microalbuminuria level

Microalbuminuria was the highest in diabetic patients who 

suffered for 5-9 years (45.5%).  It was revealed that 33.3% 

(11) of patients with microalbuminuria ,  21.4% (32) of 

patients with no microalbuminuria have smoking habit. 

Microalbuminuria is occurred 1.8 times higher in patients 

who smoke than in patients who don’t smoke (OR=1.8). 

According to sex, microalbuminuria was observed in 

18.6% (19) among males  and in 17.5% (14) among females 

(P=0.86). The body mass index of both groups with and 

without microalbuminuria and with no microalbuminuria 

was the same with overweight. 

table1. Amount of microalbuminuria excretion 

Frequency No. of patients Level of microalbuminuria, mg/L

I 42 20.2-187.0

II 29 21.5-194.0

III 13 20.9-31.6

table 2. comparison of indices on incidents of microalbuminuria  and normoalbuminuria

Variables Normoalbuminuria  Microalbuminuria P value

Number of patients 149 (81.9%) 33 (18.1%)

Age 59.3±10.0 62.6±11.3 0.03

Sex 83/66 19/14 0.84

Body mass index 29.1±4.3 29.0±4.9 0.75

Family history of DM 22.8 21.2 0.84

Duration of  DM (years) 6.1±4.6 8.7±5.4 0.006

Family history of hypertension 41.6 21.2 0.13

Hypertension 64.4 72.7 0.36

SBP  mm.Hg) 134.3±17.9 141.4±18.7 0.03

DBP (mm.Hg) 84.7±10.2 87.1±9.6 0.30

HbA1c (%) 8.0±2.1 8.8±1.9 0.01

Total cholesterol mmol/L 5.0±1.2 5.0±1.4 0.27

Triglyceride mmol/L 2.2±2.5 2.8±2.7 0.59

Retinopathy (%) 4.1 9.1 0.21

Smoking  (%) 21.5 33.3 0.15

Acohol consumption  (%) 26.8 21.2 0.50
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There was 9% of microalbuminuria  in patients  who irst 
diagnosed with DM.  Microalbumin was revealed in the 

urine among 54.5% (15) of patients aged above 65 years 

old (P<0.003). Microalbuminuria was detected in 20.1% 

(23) of 114 patients diagnosed with DM after 50 years 

old.  69.9% of all patients with microalbuminuria were 

diagnosed with DM at above 50 year old age. 

Figure 2. Association between microalbuminuria and 

the level of hbA1c 

DIScUSSION

This study determined the microalbumin level in the 

urine. The prevalence of microalbuminuria was 18.1% as 

we diagnosed during preclinical period of  nephropathy. 

Research work enrolled 8178 Type 2 diabetic patients 

in Spain showed that microalbuminuria prevalence was 

17.7% which was similar to our research.8  In 2004, 

researchers from Sweden showed that 15.5% of 31037 

Type 2 DM subjects had microalbuminuria.9 This results 

was lower compared to our study. According to the 

study (2009) on complication of DM in Shanghai, China 

microalbuminuria was 22.8%  in 930 Type 2 diabetic 

patients.10 In 2001, a research was conducted in South Korea  

where microalbuminuria  was observed in 21.8% among 

Type 2 diabetic patients. Other study results showed that 

prevalence of microalbuminuria was 25% in Amsterdam 

(2000). Asian perspective study was conducted in 2008, 

enrolled 8 Asian countries involving 8561 people revealed 

a prevalence of 44% of microalbuminuria.11,12,13 These 

indings are higher compared to our research. According 
to N.Erdenekhuu’s study which was done in 2002, DM  

microalbuminuria in both Types1, 2 DM was 33%.14  

By the study involving 6513 Type2 diabetic people 

in Sweden microalbuminuria started to be revealed in 

patients who affected by DM more than 5 years, but 

microalbuminuria is revealed due to the poor diagnosing 

Type 2 DM for a long time. In 2006, by the research based 

in Bahrain state hospital   microalbuminuria occurred 

in 712 Type 2 diabetic patients aged over 65,15 showing 

similar indings with our research results. 

cONclUSION

Microalbuminuria was revealed in 18.1% of Type 2 DM 

patients without proteinuria and level of microalbumin of 

urine was ranged between 20.2-187.0 mg/L.
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