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METABOLIC SYNDROME IN A MONGOLIAN WORKING POPULATION

Myagmarsuren T,1 Protasov K. V.”

Aim. In this study we evaluated the metabolic syndrome (MetS) prevalence and its
structure in Mongolian urban employed population.

Material and methods. The prevalence of MetS, defined by IDF (2005), JIS (2009)
and modified NCEP ATP Il (2004) criteria, was estimated in 1277 Mongolian railway
workers (737 men and 540 women) aged 18 years or older.

Results. The MetS prevalence by IDF (2005) definition was found to be 36,1% in
men and 39,6% in women, by JIS (2009) — in 38,9% and 40,9% and by NCEP
ATP Il (2004) — in 25,1% and 35,0% respectively. Abdominal obesity was the
most common component (58,5% in men and 76,1% in women) as well as a
constellation of abdominal obesity, elevated blood pressure and high serum
triglycerides was the most common variant in MetS structure (51,9% in men and
30,4% in women).

Conclusion. Mongolian railway employees were characterized by high rate of MetS,
which can be accounted for professional stress and changes in the lifestyle due to
urbanization. The highest common components of MetS were found to be abdominal
obesity, hypertension and hypertriglyceridemia.
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METABOJINMECKWUA CUHOPOM CPEAN MOHIOJIbCKOIrO PABOTAIOLLEEFO HACEJIEHUS

Myagmarsuren 'I',1 Protasov K. V.”

Lenb. B paHHOM vccnefoBaHwy Mbl OLEHMBaNM MeTabonnyeckoro cuHapoma
(MC) pacnpocCTpaHeHHOCTb M CTPYKTypa MOHIOMbCKOrO FOPOLCKOr0 3aHATOro
HaceneHus.

Martepuan u metoapl. PacnpoctpaHeHHoCTb MC, onpepensiemas Kputepusmm
IDF (2005), JIS (2009) and modified NCEP ATP I1l (2004), ouexuBanacb y 1277 MoH-
rONbCKUX XENE3HOAOPOXHUKOB (737 MyXunH 1 540 XeHLwmH) B BO3pacTe oT 18 net
1 cTapLue.

Pesynbratbl. PacnpocTtpanenHocTs MC no IDF (2005) 6bina npuaHaHa y 36,1%
y MyxyunH 1 39,6% >eHwwH, no ctaHgapty JIS (2009) — B 38,9% u 40,9%,
1 no modified NCEP ATP Ill (2004), cooTBeTCTBEHHO. AGAOMUHANBHOE OXUPEHUe
ABNAeTCcs Hanbonee pacnpocTpaHeHHbIM KOMNOHEHTOM (58,5% y MyX4unH 1 76,1%
XEHLLVH), a Takxe coveTaHne abAoMVHANBHOMO OXVPEHNS, NMOBbLILLEHHOIO apTepu-
anbHOr0 AABNIEHNS 1 BBICOKOTO YPOBHSI TPUMNLIEPUAOB CbIBOPOTKM BbINIO CaMbiM
pacnpocTpaHeHHbIM BapraHToM npu MC (51,9% myxuunH 1 30,4% Y XeHLLMH).

Metabolic syndrome (MetS) is a clustering of
abdominal obesity (AO), arterial hypertension (HTN),
dyslipidemia and impaired carbohydrate metabolism.
Clinical and prognostic significance of MetS as it is the
expediency of its scientific consideration have lately
become the subject of considerable discussion. Still it is
common knowledge that on the one hand, the combination
of risk factors mentioned above is not incidental, and on
the other — it significantly increases the risk for type 2
diabetes mellitus (DM2) and cardiovascular discases.

The MetS prevalence varies considerably in different
populations and depends for the most part on the diagnostic
criteria employed. In some ethnic groups, Mongolians in
particular, the syndrome prevalence is scantily known,
whereas among the urban employed population it remains
obscure. Professional activity of the railway workers is

SaknioueHune. [1ns MOHIOJbCKMX KENE3HOLOPOXHUKOB XapakTepeH 6onee BbICO-
Kuin Temn passuTus MC, KOTOPbIA MOXET GbiTb CieacTaneM NpoheccroHanbHoro
cTpecca 1 n3meHeHus 06pasa Xu3Hu B CBA3K ¢ ypbaHusaumein. CambiMu pacnpo-
CTpaHeHHbIMU koMnoHeHTamu MC oka3anvicb aGA0MUHANLHOE OXUPEHNE, apTepu-
anbHas M1NepTeHans U ruNepTPUNLEPUAEMUS.
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KnioueBble cnoBa: MeTabonnyecknii CUHAPOM, LEHTPaNIbHOE OXUPEHUe, AUCan-
NUAEMUS, apTepranbHas runepTeHsus.
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characterized by a high psycho-emotional tension.
Furthermore, most of them living in cities acquire
“western” lifestyle. It is still unclear whether these factors
affect the frequency of cardiometabolic risk factors
resulting in MetS in Mongolians. Lastly, there are no
studies on variants and ethnic character of correlations
between different MetS components in Mongolians
compared to other populations. In connection with the
above the aim of our work was to study the MetS prevalence
and its structure in Mongolian urban employed population.

Materials and methods
The study subjects were the Ulaanbaatar Railway
employees, both male and female, residents of seven cities
of Mongolia working at six Transmongolian Railway
stations (SUkhbaatar, Darkhan, Dzlilinharaa, Ulaanbaatar,
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Table 1
Anthropometric and clinical characteristics of the study group

Parameter Whole group Men Women P-value

n=1277 n=737 n=540

Mean (SD) Mean (SD) Mean (SD)
Age, years 41,0 (9,2) 39,6 (9,4) 42,9 (8,6) <0,01
WC, cm 91,0 (12,8) 92,2 (12,4) 89,3 (13,3) <0,01
BMI, kg/m” 27,6 (4,9) 27,5 (4,6) 27,9 (5,2) 0,42
Pack/years index 1,6 (4,6) 2,6 (5,7) 0,3 (1,4) <0,01
TC, mmol/I 47 (0,8) 4,7 (0,7) 47 (0,8) 0,16
LDL-C, mmol/! 2,4 (0,6) 2,4 (0,6) 2,4 (0,7) 0,77
HDL-C, mmol/| 1,5 (0,3) 1,5 (0,3) 1,5 (0,3) 0,06
TG, mmol/I 1,7 (0,6) 1,7 (0,6) 1,6 (0,6) <0,01
FG, mmol/I 5,2 (1,9) 618 (2,0) 5,1 (1,9) <0,01
SBP, mmHg 127,4 (20,2) 129,7 (19,0) 124,3 (21,4) <0,01
DBP, mmHg 81,4 (11,5) 82,5 (10,2) 80,0 (13,0) <0,01

* — for the differences between male and female groups

Abbreviations: WC — waist circumference, BMI — body mass index, TC — total cholesterol,LDL-C —

low-density lipoprotein cholesterol, HDL-C — high-density lipoprotein

cholesterol, TG — triglycerides, FG — fasting glucose, SBP and DBP — systolic and diastolic BP.

Choir, Sainshand and Zamyn-Uid). Altogether 1500
questionnaires were sent. The response rate totaled 85,1%
(1277 persons, 737 male and 540 female). The dominant
ethnicity reported was Mongolians (96,1%). All patients
were informed about the aim, character, methods and
possible consequences of the research and gave the
informed consent for the study. The study protocol was
approved by the local ethic committee of Irkutsk State
Medical Academy of Continuing Education.

Weight and height were measured with calibrated
digital weighing scales and a height bar. The waist
circumference (WC) was measured with measurement
tape horizontally after a number of successive breaths at
the point midway between the iliac crest and the costal
margin (lower rib). Measurements were taken by trained
nurses. AO was diagnosed by two criteria: AO, , — for
Asian residents with WC >80 ¢cm in women and >90 cm in
men [1], AO88 0, — With WC>88 cm in women and
>102cm in men by criteria NCEP ATP III [2]. BMI was
derived following the formula: weight in kg/helght in
meters.

Blood pressure (BP) was measured thrice with a two
minute interval on the right hand of a sitting patient after
a five minute rest. The mean of the three measurements
was calculated. HTN as a criterion for MetS was diagnosed
at systolic BP >130 mmHg and/or diastolic BP >85 mmHg.
Subjects who claimed to have had previously diagnosed
hypertension and taking antihypertensive drugs were
referred to as HTN patients.

Thelipid and fasting plasma glucose (FG) concentration
was measured at the laboratory of the Ulaanbaatar railway
company hospital. Total cholesterol, triglycerides (TG)
and high-density lipoprotein cholesterol (HDL-C) were
measured by colorimetric method with a Humalyser 3000
autoanalyzer system (“Human”, Germany). Venous blood

was collected from the antecubital vein after a 12-h
overnight fast. Low-density lipoprotein cholesterol (LDL-
C) was calculated by the following formula: LDL-C
(mmol/L) = total cholesterol (mmol/L) — TG (mmol/L)
/ 2,2 — HDL-C (mmol/L). History of DM2 was taken
into account. The data were collected from September
2011 till June 2012.

MetS was diagnosed according to the IDF (2005), JIS
(2009) and modified NCEP ATP III criteria, as we have
previously reported [3]. The IDF criteria included AO
in combination with at least two of the followmg
indicators — TG>1,7 mmol/L, HDL-C<1,0 mmol/L in
men and <1,3 mmol/L in women or lipid lowering
therapy, BP >130/85 mmHg or antihypertensive
medication, FG >5,6 mmol/L or DM2 [4]. According to
the Joint Interim Statement criteria (JIS, 2009) any three
or more of the following five components were taken into
account: AO 0,TG>1 7 mmol/L, HDL-C<1,0 mmol/L
in men and <1,3 mmol/L in women, BP >130/85 mmHg
or antihypertensive medication, FG >5.6 mmol/L or
glucose-lowering therapy [5]. MetS diagnosis by NCEP
ATP III (2004) was carried out in the same way as by JIS
(2009), though instead of AO,  criterion we used AO, -
[1,2].

Data analysis was done by Statistica 8.0 analysis
software («Statsoft», USA). The character of distribution
was determined by Kolmogorov-Smirnov and Lilliefors
normality tests. Mean values are expressed as mean (M)
and standard deviation (SD).The sign prevalence in sample
was displayed by% and 95% confidential interval (CI). As
distribution of variables was different from normal the
Mann-Whitney U test was used to assess the differences.
We applied Chi-square test and crosstabulation tables for
evaluating the relative values differences. P-value of less
than 0.05 was used to assess the significance.
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Prevalence of MetS criteria

MetS criterion Whole group

n=1277

% 95% ClI
AO, 4 65,9 (63,3-68,6)
A0, , 4 35,9 (33,2-38,7)
LDL-C >3.0 mmol/L 15,7 (13,6-17,7)
|HDL-C 11,5 (9,7-13,3)
TG >1.7 mmol/L 50,8 (48,0-53,6)
1FG, 24,6 (22,1-27,0)
DM2 or FG>7.0 mmol/L 8,1 (6,5-9,6)
BP >130/85 mmHg or HTN therapy 57,2 (54,4-60,0)

* — for the differences between male and female groups

Table 2
Men Women P-value’
n=737 n=540
% 95% Cl % 95% Cl
58,5 (54,8-62,2) 76,1 (72,3-79,9) <0,01
23,7 (20,5-27,0) 52,6 (48,2-7,0) <0,01
14,8 (12,1-17,5) 16,9 (13,5-20,2) 0,32
1,1 (0,2-2,0) 25,7 (21,9-29,6) <0,01
53,6 (49,9-57,3) 47,0 (42,6-51,4) 0,02
27,8 (24,4-31,2) 20,2 (16,6-23,8) <0,01
9,6 (7,4-11,9) 59 (8,7-8,1) 0,02
61,2 (57,5-64,9) 51,9 (47,4-56,3) <0,01

Abbreviations: AO, abdominal obesity; TC, total cholesterol; LDL-C, low-density lipoprotein cholesterol; HDL-C, and high-density lipoprotein cholesterol; |HDL-C, HDL-
C<1.0mmol/L in men and <1.3mmol/L in women; TG, triglycerides; TFGs_e, plasma fasting glucose >5.6 mmol/L; DM2, diabetes mellitus type 2; BP, blood pressure; HTN,

hypertension.
Table 3
MetS prevalence among working urbanized population of Mongolia
MetS definition Whole group Men Women
n=1277 n=737 n=540

IDF,% [95% CI] 37,6 [34,9-40,3] 36,1 [32,5-39,7] 39,6 [35,3-43,9]

JIS, % [95% Cl] 39,8 [37,0-42,5] 38,9 [35,3-42,6] 40,9 [36,6-45,3]

NCEP ATP 1ll,% [95% CI] 29,3 [26,7-31,9]" 25,1 [21,8-28,4]" 35,0 [30,8-39,2]
Mean number of MetS criteria by IDF or JIS (SD) 2,1 (1,2) 2,0 (1,2) 2,2 (1 ,2)'

Mean number of Met$ criteria by NCEP ATP Il (SD) 1,8 (1,2) 1,7 (1,2) 2,0 (1,2

* —p<0,05 for the differences between male and female groups, T — p<0,05 for the differences between MetS prevalence by IDF and NCEP ATP Ill, § — p<0,05 for the

differences between MetS prevalence by JIS and NCEP ATP Il
Abbreviation: MetS — metabolic syndrome.

Results

Table 1 presents anthropometric and clinical
characteristics of patients under study. Men were younger
than women. They smoked more and have higher WC, TG
and BP values.

As it follows from Table 2 the most frequently defined
criteria of MetS were AO, HTN and high TG. Men
differed from women by elevated TG and FG, DM2 and
HTN prevalence values. AO and low HDL-C were found
more frequently in women. AO by IDF criteria for Asian
residents occurred more regularly than by NCEP ATP 111
criteria.

The MetS prevalence by the IDF (2005), JIS (2009)
and NCEP ATP III (2004) criteria is given in Table 3.

As can be seen from Table 3, the MetS prevalence by
IDF (2005) and JIS (2009) with the use of AO criteria for
Asian population did not differ and was the same in men
and women. The MetS prevalence by NCEP ATP III
(2004) with the use of “mild” definitions was found to be
less regular for the group on the whole and for men and
women as well. At the same time the average number of
MetS criteria was regularly higher in women than in men.

The MetS prevalence increased with age both in men
and women (Table 4).

The presence of three diagnostic criteria in the structure
of MetS prevailed, whereas the combination of all five
components was found extremely rare and mostly in
women (Figure 1).

The most regular combination of the MetS components
was found to be the combination of AO, HTN and high
TG both in men and women (prevailing in men; P<0,001).
The second most frequent variant was the combination of
the three above symptoms with hyperglycemia (prevailing
in men; P<0,001). The third leading MetS variant was
proved to be the combination of AO, HTN and
hyperglycemia in men and AO, HTN and low HDL-C in
women. Different MetS variants including low HDL-C
were found mostly in women (Figure 2).

Discussion

Asian population is known to be characterized by
insulin resistance when having less body mass and waist
circumference values and genetic predisposition to diabetes
[6]. So, the study of the regional specific features of MetS
and its timely diagnosing is considerably important for
preventing DM?2 and cardiovascular complications. The
results of our study showed that the MetS prevalence
among the Mongolian railway workers of both genders was
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Table 4
MetS prevalence according to gender and age
MetS definition 18-29 years 30-39 years 40-49 years >50 years
% [95% Cl] % [95% Cl] % [95% Cl] % (95% Cl]

Men n=135 n=216 n=272 n=114

IDF 14.8 [8.1-21.5] 36.6 [29.7-43.5] 43.0 [36.8-49.3] 43.9[33.9-53.8]

JIS 14.8[8.1-21.5] 40.7 [33.7-47.8] 45.6 [39.3-51.9] 48.3[38.2-58.3]
NCEP ATP Il 6.7[1.7-11.6] 27.3[29.7-43.5] 29.4[23.6-35.2] 32.4[23.0-41.9]
Women n=47 n=114 n=260 n=119

IDF 17.0 [4.2-29.9] 23.7[15.0-32.4] 40.0[33.7-46.3] 63.0 [563.5-72.5]

JIS 17.0 [4.2-29.9] 24.6[15.8-33.3] 41.1[34.8-47.5] 65.6 [56.2-74.9]

NCEP ATP Il 17.0 [4.2-29.9] 21.0[12.7-29.4] 35.8 [29.6-42.0] 53.8 [44.0-63.6]

* — p<0,05 for the differences between male and female groups.
IDF 2;08% NCEP-ATP 2;1,1%

high and by IDF (2005) amounted to 37,6%, and by JIS
(2009) — to 39,8%. Minimal MetS occurrence (29,3%)
was determined when using milder AO thresholds — 102
and 88 cm by NCEP ATP III (2004). There were reported
only a few studies on the MetS prevalence in Mongolia.
For instance, in a sample of 456 Mongolians MetS was
diagnosed in 8-12% cases [7]. The given study included
nomads and farmers living in rural regions of Inner
Mongolia, People Republic of China. A similar result
(12%) was obtained from the survey of 596 Japanese and
Mongolians by NCEP ATP III criteria [8].

In ourinvestigation the values for the MetS prevalence
among Mongolians appear to be considerably higher
than those presented above. This can be connected with
the specificity of the study sample, which included urban
employed residents. Urbanized lifestyle is liable to
modify dietary patterns and reduce physical activity thus
increasing the risk of abdominal obesity and MetS. Some
of the supporting evidence for this comes from the data
on the MetS frequency among urbanized Mongolian
population. In a sample of 2536 adults after 20 years of
age of Tongliao city, Inner Mongolia, the MetS
prevalence amounted up to 17,1% and 19,6% by the IDF
u NCEP ATP III criteria respectively [9]. A similar
MetS frequency range — from 13,5% in women to
18,6% in men — was revealed among 257 industrial
workers in Ulaanbaatar [10]. There is also evidence of
higher MetS frequency among urban population in other
regions of Asia. Besides, the effect of psycho-emotional
stress the railway workers suffer in their professional
activity on the development of MetS components must
not be ruled out. Extremely high levels of obesity,
dyslipidemia and hypertension among the engine railway
drivers were reported by some authors [11].

The most close to our data values were reported by
U. Shuumarjav (2011) according to which the MetS
prevalence obtained from the sample of 285 Mongolian
volunteers was 39,6% [12]. According to some authors the
MetS frequency is higher in Mongolian than in Japanese
(39,6% vs 31,1%), Chinese rural (37,6% vs 33,9%) and
Korean (15,7% vs 7,8%) populations [9, 12, 13]. This fact

A Men

B Women

B Three components

Four components [CJ Five components

Figure 1. MetS variants related to the number of diagnostic criteria.

is explained by the higher prevalence of obesity and greater
body fat percent in Mongolians due to urbanization and
the attendant relatively unhealthy lifestyle [9]. In this
connection it could be interesting to compare the MetS
prevalence data on Mongolians with the records on
Russian Siberia residents. The fullest MetS epidemiological
data for Siberia were presented by G. 1. Simonova (2011),
according to which MetS frequency by the IDF criteria
among 9190 residents of Novosibirsk city aged from 45 to
69 was 44,0% for both genders. This value was higher than
we received (37,6%), however the above sample was
population-based and differed by older age. Furthermore
MetS significantly differed in structure and its components
frequency. Hypertension, for instance, was more frequent
in Russian Siberia Caucasians (75,0%) than in Mongolians
(57,2%). Hyperglycemia frequency was also much higher
inthe Russians (54,8 %) compared to that ofthe Mongolians
(24,6%). Conversely, hypertriglyceridemia was found in a
half of our study sample (50.8%), whereas among Russian
Siberia residents it was only 28,8%. Besides, the MetS
prevalence was higher in women of the Siberian population
(52%) irrespective of diagnostic criteria, whereas in
Mongolians it did not depend on gender when using AO
definitions for Asia [14].
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Figure 2. MetS variants by IDF criteria related to component combination.

n=214

33,15.4%

The numbers on the horizontal axis denote the following variants of MetS: 1 — AO + HTN + high TG, 2 — AO + HTN + elevated FG, 3 — AO + high TG + elevated FG, 4 — AO
+ HTN + low HDL-C, 5 — AO + high TG + low HDL-C, 6 — AO + low HDL-C + elevated FG, 7 — AO + HTN + high TG + elevated FG, 8 — AO + HTN + high TG + low HDL-C,
9 — AO + high TG + low HDL-C + elevated FG, 10 — AO + HTN + low HDL-C + elevated FG, 11 — all five metabolic syndrome components.

For the residents of the European part of Russia
(1561 employees of St. Petersburg) the most frequent
combinations of the MetS structure were AO+HTN+low
HDL-C and AO+HTN+elevated FG in contrast to our
results in which these MetS variants ranked third and fifth in
women and fifth and third in men [15]. In the West European
population according to PAMELA study at total MetS
prevalence by the NCEP ATP 11 criteria of 16,2% the most
regular components were HTN (95,4%), high TG (77,1%)
and low HDL-C (72,2%) [16], whereas in our study sample
it was the combination of AO, HTN and high TG.

High prevalence of hypertriglyceridemia, which was
revealed in a half of the studied subjects is seen to be
another peculiarity of MetS. This fact may be explained by
dietary habits of Mongolians who take large amounts of
meat, milk, dairy products with high fat/total calorie ratio
and saturated fatty acids proportion. And yet the main
reason is likely to be a rapid growth of dietary carbohydrates
consumption in Mongolian urban inhabitants leading to
carbohydrate-induced hypertriglyceridemia.

Study strengths and limitations

It is the first report on the study of the MetS prevalence
among Mongolian urbanized working population, railway
workers in particular. We made an attempt to distinguish
some important features of the MetS formation in
Mongolian urban employees. Firstly, MetS prevalence was
found to be considerably high, which can be connected to
professional stress and changes in the lifestyles of city
dwellers. Secondly, we proved hypertriglyceridemia along
with AO and HTN to be the most regular components in
the MetS structure, whereas low HDL-C and elevated FG
are occasional.

The limitations of the study are as follows: (1) there
was the cross-sectional design in which causality can’t be
determined; (2) the sample was not population-based
and formed on the basis of directional selection although
the study included the workers of all major railway
stations in proportion to the staff number, and the study
sample was formed with the account of the total number
of employees, maximal expected MetS prevalence and
admissible error.

Conclusion

The prevalence of MetS in Mongolian railway
employees by the IDF (2005) criteria amounted to 36,1%
in men and 39,6% in women, by JIS (2009) — 38,9% and
40,9%, by NCEP ATP 111 (2004) — 25,1% and 35,0%.
The syndrome frequency increased with age reaching its
maximal value at 50 years and after. No gender difference
in the MetS prevalence by IDF and JIS criteria was
observed despite the significant difference in the frequency
of its separate components. The most frequent of the MetS
criteria was abdominal obesity found in 58,5% of men and
76,1% of women, whereas the most frequent MetS variant
was the combination of abdominal obesity, hypertension
and hypertriglyceridemia observed in 51,9% of men and
30,4% of women.
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