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MESSAGE FROM THE EDITOR-IN-CHIEF

DEAR READERS,

The beginning of a new year is both a time forward and for reflecting on past accomplishments.
Each year in this space we offer our heartfelt thanks to the volunteer peer viewers who help ensure
the quality and integrity of the Mongolian Journal of Health Sciences. We simply couldn’t be suc-
cessful in our jobs as editors without their continued dedication and commitment to the scientific
community.

This issue is dedicated to the hundreds of qualified medical professionals, academic staft, grad-
uate students and others, who are loyal readers and contributors.

Since the victory of the democratic revolution and economic transition from a centrally planned
to a free market economy in 1990, the trend, content and goal of medical research has changed to a
new scientific perspectives as well as remarkable improvement of researchers’ knowledge and capac-
ity.

Many of young promising medical scientists are successfully working in the modern scientific
laboratories and research institutes of Mongolia as well as those of developed countries. Their re-
search results are sited and published at the internationally recognized journals with high impact fac-
tor. Therefore, one of the goals of Mongolian Journal of Health Sciences is to disseminate and share
our accumulated research achievements and experiences with international research colleagues and
scholars.

We are proud that Mongolian Journal of Health Sciences was successfully registered to the
WPRIM opening a door enormous opportunities to introduce our journal to the Asian Pacific Region

Countries’ academic colleagues. We do hope that the publication of MJHS will be a channel for future
fruitful collaboration and lead us to the new unexplored areas of research horizon.

All the best wishes to the dear readers of Mongolian Journal of Health Sciences!

Editor-in-Chief
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Academician, Professor Ts. Lkhagvasuren (M.D., Ph.D., D.Sc.)
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Identification of factors influencing women receiving
antenatal care-seeking behaviour in Bangladesh

Mosiur Rahman*!, Towhidul Islam Tarafder!

ABSTRACT

Antenatal care is a key strategy for reducing maternal mortality, but millions of women in developing countries do not
receive it. This paper is a report of a systematic review to identify and analyze the main factors influencing the utilization
of antenatal care in Bangladesh. To reach our goal Bangladesh Demographic and Health Survey of 2004 data for last five
years (N = 4873) has been used. Descriptive and multivariate logistic regression methods were employed in analyzing the
data. An increasing trend of receiving sufficient ANC was observed. Sufficient ANC is defined at least three antenatal care
visits from doctors, nurses or family welfare visitors. Only a small proportion of mothers have taken sufficient antenatal
care during pregnancy between 2000-2004 and only 16.3% women received prenatal care visits 4 or more times even
though the recommended number of visits is 10. Adolescents (<20 years) and middle aged mothers (20-29 years) have
taken more proper antenatal care during pregnancy than older aged mothers (=30 years). This study elucidates that the rate
of receiving sufficient antenatal care was lower among mothers living in rural areas than among mothers of urban areas.
Muslim families show little interest in receiving health care during pregnancy. Restricted women reported less reception
of proper antenatal care services than mothers who have no restriction to go outside alone. Multivariate logistic regres-
sion analysis shows that higher educated women were one and half time times more likely to receive sufficient antenatal
care. The same is true of husband education. Women whose husbands had a lower status job were less likely to receive
sufficient antenatal care. The other main contributing factors likely to affect reception of sufficient antenatal care were
the mother’s earning status, the mother’s age at the last birth household quality and assets index, knowledge about preg-
nancy complications, where to go for pregnancy complication and the type of toilet facility. The results indicate several
policy options. The high-risk group such as adolescents and higher aged women need special care and the existing health
management system should be strengthened to create awareness among mothers of these groups for seeking appropriate
measures from the beginning of pregnancy. There is need to ensure the availability of maternal health care centers that
provide antenatal care and expand and improve the quality of normal delivery at home by trained providers and introduce
post-partum visits. It is equally important that education for women is emphasized to bring about a lasting impact on the
overall health condition of women. More qualitative research is required to explore the effect of women’s satisfaction, au-
tonomy and gender role in the decision-making process. Adequate utilization of antenatal care cannot be achieved merely
by establishing health centers. Women’s overall social, political and economic status needs to be considered.

Key words: ANC, Demographic Characteristics, Socio-economic characteristics, Logistic regression analysis, Ban-
gladesh

INTRODUCTION

W.H.O has recommended four strategic interventions
or “four pillars” for safe motherhood. These include family
planning, antenatal care; clean/safe delivery and emergen-
cy obstetric care. Antenatal care has been given the highest
priority of these “four pillars” in the health system. The
pregnancy period is the most vulnerable period of the en-
tire life span. The risk is most serious if it has taken place
when proper knowledge and treatment are not available.
Different health related complications are exposed after
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conception. More child bearing is a risk and often it will
become maternal and child mortality. Proper antenatal care
during pregnancy under hygienic conditions by trained
personal significantly reduces the risk of maternal mortali-
ty and morbidity. UNFPA has estimated the lifetime risk of
dying from pregnancy and childbirth related causes in Ban-
gladesh as 1 woman in 21, which compares to 1 woman in
over 4,000 in industrialized countries!. In Bangladesh, the
current level of maternal mortality is very high, even by the
standard of other developing countries?. Much of the ma-
ternal mortality and morbidity is largely preventable and
improvement of maternal health considerably contributes
to the health of general population. The maternal morbidity
in Bangladesh considered unacceptable®. Antenatal Care



Mosiur Rahman et al. Identification of factors influencing women receiving antenatal care-seeking behaviour in Bangladesh

(ANC), which is an acknowledged measure for reduction
of maternal mortality and maternal morbidity?; is the care
of women during pregnancy to achieve a healthy mother
and a healthy baby at the end of pregnancy.

The International Conference on Population and De-
velopment (ICPD) in 1994 viewed reproductive health in
a broader developmental context’. Under the safe mother-
hood initiatives, all pregnant women are expected to re-
ceive basic antenatal care. Implementation of the recom-
mendations of ICPD Programme of Action however, was
not simple and easy in most developing countries. The re-
searcher and policy makers realized that the provision of
expanded health services alone would not lead to increased
utilization of antenatal care® as some women were more
likely to use services than others. Socio-economic and
other factors such as education, employment, household
quality, access to mass media, communication, also influ-
ence the use of antenatal care’. In this article an effort is
made to investigate the characteristics and trend of women
receiving antenatal care over the last five years preceding
the survey and finally to identify the factors that have influ-
ence on receiving antenatal care during delivery. Findings
from this study are envisaged to provide important guide-
lines to improve the situation concerning the antenatal care
services in Bangladesh

MATERIALS AND METHODS

This study utilizes the data extracted from 2004 Ban-
gladesh Demographic and Health Survey (BDHS), which
were conducted under the authority of the National Insti-
tute of Population Research and Training of the Ministry
of Health and Family Welfare in Bangladesh. The study
considered only the case for their last child. In order to
fulfill our objectives the respondents who took delivery as-
sistance during the different years were classified into five
groups as 2000, 2001, 2002, 2003 and 2004. Bivariate anal-
ysis was performed to determine the differentials of modes
of delivery assistance by explanatory variables. Pearson’s
Chi-square test of independence was performed to test the
existence of significant association between categories of
delivery assistance and selected risk factors. Considering

the fact that among multivariate techniques the Cox’s lin-
ear logistic regression model is algebraically simple, com-
putationally straightforward and efficient with acceptable
degree of precision for a binary dependent variable, this
study applied Cox’s linear logistic regression model® for
multivariate analysis.
RESULTS

Before going directly into the findings concerning
utilization of antenatal care services, it is appropriate to
examine trend analysis of antenatal care of last child. If
we look at Table-1 we observe that about 49% mothers
have taken sufficient antenatal care during pregnancy in
the time interval 2000-2004. An increasing trend of receiv-
ing sufficient ANC is observed from 2000 to 2004, 42.7%
percent mothers received sufficient ANC in the year 2000
followed by 48.8%, 49.0%, 51.8% and 55.5% mothers
in 2001, 2002, 2003 and 2004. Table 1 also reveals that
mother’s tendency to check health status during pregnancy
from doctor/nurse or family welfare visitor has gradually
increased from 2004-2004.

Sufficient: Received at least three antenatal care visits
with first visit during the first three months of pregnancy
from medically trained personnel (i.e. doctor, nurse & fam-
ily welfare visitors).

Insufficient: Received antenatal care from other per-
sons (i.e. trained & untrained TBA, other).

No care: Not receiving antenatal care

It is also found from table 1 that about 78.5% mothers
have taken first visit within six months during 2000-2004
and the number of antenatal care visits ( >4 times) is found
higher proportion in the year 2004 ( 17.9%) and lower in
2000 (13.5%).

Now we have discussed various impacts of some se-
lected background characteristics on receiving ANC. Table
2 presents differentials of mother receiving sufficient, in-
sufficient and ignoring the pregnancy care according to
some selected demographic characteristics. Table 2 eluci-
dates that adolescence (<20 years) and middle aged moth-
ers (20-29 years) have taken more proper antenatal care
during pregnancy than older aged mothers (>30).



Mongolian Journal of Health Sciences 2010 Vol 7 (1)

Table 1: Trend analysis of antenatal care for last child

2000 2001 2002 2003 2004 2000-2004
N= 843 N=1089 N=1272 N=1388 N=280 N=4872
Types of ANC
Srzf:;‘g::t 4.7 48.8 49.0 51.8 55.5 49.0
Insufficient 7.0 6.6 7.7 7.8 5.1 7.2
50.3 44.6 433 40.4 394 43.8
No care
ANC Provider
Qualification 25.73 32.7 33.7 34.7 28.7 31.6
Doctor 16.17 17.6 19.3 20.2 27.4 19.5
Nurse & family
welfare visitors 7.8 5.1 3.7 4.5 4.5 5.1
Other person 49.7 554 56.7 59.6 60.6 56.2
Some care
No. of months
pregnant at the
time of first visits 77.4 82.3 78.1 77.1 75.7 78.5
<6 months 13.0 10.5 12.2 11.3 12.0 11.7
6-7 months 9.6 7.2 9.7 11.5 12.3 9.8
8+ months
No. of antenatal
visits 50.2 44.6 433 40.5 394 43.7
No visits 15.4 14.6 16.1 18.0 16.6 16.2
For 1 time 20.9 23.8 23.8 25.0 26.1 23.8
2-3 times 13.5 17.0 16.8 16.5 17.9 16.3

4 times or more

Table 2: Antenatal care by demographic characteristics for last child

Demographic& No No.of

Health related Sufficient Not-Sufficient cases
S Care

Characteristics

Mothers’ age at

Last birth

<20 * 53.0 6.9 40.1 1655

20-29 #*x* 50.4 7.8 41.8 2148

30+ 39.3 6.9 53.8 485

Future fertility

Intention

Wants *** 55.7 7.4 37.0 1962

Don’t wants 443 7.1 48.7 2757

Undecided 51.3 6.7 43.0 149

Ever used any

Contraception

Yes ** 51.5 7.1 41.4 4061

No 36.7 7.7 55.6 809

‘Wanted last

Child

Yes ** 50.7 7.1 423 4131

No 40.1 7.8 52.1 739

Told about

Pregnancy

Complications

Yes *%* 81.1 8.9 10.0 1511

No 347 6.4 58.9 3359

Told where to go about for

Pregnancy

Complications

Yes 82.7 8.8 8.5 Ja2

No 53.2 11.7 35.1

Significant level: * p <0.05; ** p <0.01; *** p<0.001
6
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Results in our study imply that sufficient antenatal care
has been taken by those women who want more children
in future (55.7 %). It is also found that respondents who
have ever used any type of contraception received more
sufficient antenatal care (51.5%) than the respondents who
never used any type of contraception. This paper shows
that mothers who have knowledge about pregnancy com-
plications and also knowledge for treatment facilities uti-
lized more proper health care services during pregnancy

compared to their congruent counterparts (81.1% & 82.7
%) [Table 2].

Mothers living in urban areas have taken more suffi-
cient antenatal care than those in rural areas (71.8%) [Table
3]. Non-Muslim mothers utilized more sufficient antena-
tal care than Muslim mothers in our study (55.8% versus
48.4%). Mother’s and their husband’s educational and
earning status have an important impact on women receiv-
ing prenatal care.

Table 3. Antenatal care by socio-economic characteristics for last child

Socioeconomic Sufficient Not- No No. of
Characteristics Sufficient Care Cases
Place of Residence

Urban 71.8 4.2 24.0 999
Rural 432 8.0 48.8 3872
Administrative
division
Barisal 39.5 7.2 53.1 291
Chittagong 47.1 7.0 459 1017
Dhaka 48.8 7.8 434 1507
Khulna 55.7 6.8 37.5 546
Rajshahi 52.1 7.7 40.2 1144
Sylhet 43.8 4.1 52.1 365
Religion

Muslim 48.4 7.1 44 .4 4477
Non-Muslim 55.8 7.9 36.3 394
Mothers education
No education 30.5 7.3 62.2 1777
Primary 473 8.1 44.6 1474
Secondary 66.4 7.0 26.5 1350
Higher ** 93.7 2.6 3.7 269
Mothers earning

status
Not working 49.5 7.3 432 4001
Working for

Cash 46.5 7.1 46.4 718
Others 50.0 33 46.7 150
Husbands education

No education 35.0 8.5 56.5 1909
Primary 44.6 7.6 47.8 1302
Secondary 62.7 6.3 31.0 1179

Higher *** 83.5 3.1 13.3 480

Husbands

Occupation

Manual 45.9 7.3 46.8 3441
Not-manual *** 57.6 7.4 35.0 1236
Others 50.8 3.6 45.6 195
Has permission to

Go out sides alone

Unrestricted * 50.2 7.8 42.0 257
Restricted 44 4 7.9 47.6 126
No mobility 41.8 7.4 50.8 906
Ownership of land

Yes 56.0 9.5 344 241
No 60.6 5.6 33.8 213
Watching TV

Yes **%* 62.7 5.8 31.5 2616
No 33.2 8.9 57.9 2253
Listening Radio

Yes *** 57.7 6.4 359 2172
No 42.0 7.9 50.1 2696
Reading newspaper

Yes #** 76.8 6.7 16.5 781
No 43.7 7.3 49.0 4090

Significant level: * p <0.05; ** p <0.01; *** p <0.001

7
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Table 3 shows that higher educated mothers received
more sufficient prenatal care than their congruent counter
parts (93.7%). The same pattern is found in case of hus-
band education. Restricted women reported less reception
of proper antenatal care services than among the mothers
who have no restriction to go outside alone (44.4% versus

50.2%). Our study shows that mothers having mass media
exposure received sufficient prenatal care. Mass media has
a great impact on mother’s health care during pregnancy.
Table 4 presents’ differentials of mother receiving suf-
ficient, in sufficient and ignoring the pregnancy care ac-
cording to some selected household related characteristics

Table 4: Antenatal care by household related characteristics for last child

No.of
Householc.l . Sufficient Not Sufficient No Cases
Characteristics Care
Sources of drinking
Water
Piped water ** 81.2 2.1 16.7 329
Well water 46.8 7.6 45.6 44.9
Other sources 30.2 18.5 51.3 512
Household has
Electricity
Yes *** 68.7 4.7 26.7 1886
No 36.6 8.8 54.6 2980
Type of toilet facility
No facilities 34.7 9.3 57.0 640
Modern facilities *** 58.3 6.7 35.0 2774
Open/Hanging/
Others 37.8 7.8 54.6 1457
Household assets
Index
Lower 31.0 8.3 60.7 2181
Middle* 49.2 9.3 41.5 964
Upper ** 71.7 4.6 23.6 1726
Household quality
Index
Lower 41.2 8.6 50.8 2248
Middle 454 8.1 46.5 1900
Upper *** 83.9 2.5 13.6 707

Significant level: * p <0.05; ** p <0.01; *** p <0.001

From Table 4 we see that respondents who were using
piped water supply for drinking purposes and using mod-
ern toilet facilities received more sufficient antenatal care (
81.2% and 58.3% respectively)than their congruent coun-
terparts. Table 4 also reveals that respondents falling below

the lower category of household assets and quality index
received less sufficient antenatal care services than the re-
spondents in the middle and upper category of household
assets and quality index.
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Table 5: Logistic regression estimates for significant characteristics of mother’s antenatal care during 2000-2004

Received Sufficient ANC Received Insufficient ANC
Characteristics
Coefficient 8 Coefficient 8
QOdds ratio QOdds ratio

Mothers’ age at
last birth
<L20® 1.000 ... 1.000
20-29 - 0.570%** 0.873 0.323* 1.724
30+ -0.267*** 0.765 -0.366 0.694
Told about pregnancy
complications
Yes® . 1.000 1.000
No -1.212%%* 0.298 Q7 7%** 1.080
Told about health
facilities for
pregnancy
;‘; ‘:‘g‘catm“s .......... 1000 1.000

-0.667* 0.697 1.132%%* 3.102
No
Place of residence
Uban® 1.000 ... 1.000
Rural -1.531 0.216 0.560* 1.751
Mothers education
No education® ... 1.000 Ll 1.000
Primary 1.104%** 2.332 0.485 1.226
Secondary 1.101*** 2.332 -0.967*** 0.380
Higher 1.663* 3.515 -1.278 0.079
Mothers earning
Status
Not working® ... 1.oo0 1.000
Working for cash -0.353%* 0.423 -0.203 0.225
Others 0.454%** 1.575 -0.374%* 0.454
Husband’s education
No education® ... 1.000 1.000
Primary 0.106* 1.895 -0.048%** 0.949
Secondary 1.318%* 1.728 -0.180%** 0.653
Higher 2.016 2.985 -0.399 0.280
Husbands
32;“‘;%0“ .......... 1000 1.000
Not uman al 0.739%** 1.478 0.572%** 1.565

u 1.073%* 1.342 -0.333 0.717

Others
i\gsémedla exposure .. 1000 e 1.000

-0.765 0.090 -0.529%** 0.592
No
Household has
Electricity
Yes® . 1.000 ... 1.000
No -0.335* 0.398 0.262 1.769
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Sources of
drinking Water
Piped water ®
Well water
Other sources

Type of toilet facility
No facilities ®
Modern facilities
Open/Hanging/others

0.353%*
0.454%*

Household assets
Index

Lower ®

Middle

Upper

1.180**
1.908

Household quality
Index

Lower ®

Middle

Upper

0.113%*
1.0971%*#*

r.ooo 1.000
0.689 0.577%** 1.021
0.642 1.287 2.298
r.ooo 1.000
1.823 -0.781*** 0.458
1.575 -0.209 0.811
1.ooo 1.000
2.250 0.606** 1.546
2.403 -0.585 0.795
r.ooo 1.000
1.889 -0.693 0.837
2913 -0.206 0.366

Significant level: * p < 0.05; ** p <0.01; *** p <0.001 and ®: Refers to reference category.

Table-5 shows the factors associated with the deter-
minants of receiving antenatal care services among the
study population. The analysis indicates that for all health
care outcomes, lower maternal age at last birth is associ-
ated with increase utilization of ANC. Mothers whose age
at last birth is within 20-29 years and mothers who were
>30 years were 0.873 and 0.765 times less likely to receive
sufficient antenatal care services than the adolescence
mothers. Mother’s who can’t report their complications
were less likely to receive sufficient ANC but more like-
ly to receive insufficient ANC than those who can report
about pregnancy complications.. Mothers who have com-
pleted higher, secondary and primary education were 2.3,
2.3 and 3.5 times more likely to receive sufficient ANC
than mothers with no education. The opposite situation
has found of mothers taking insufficient ANC care. Moth-
ers who were working for cash were 0.4 times less likely
to receive sufficient ANC than who were not working for
cash. Mothers whose husbands were primary and second-
ary educated were 1.8 and 1.7 times more likely to receive
sufficient ANC compared to mothers whose husbands were
illiterate. Husband’s education was found to have a nega-
tive effect on receiving insufficient ANC. Regarding the
husband’s occupation, women whose husbands were non-
manual workers (i.e., doctor, engineer or other professional
workers) werel.4 times more likely to receive sufficient
ANC than women’s whose husbands were manual work-
ers. Mothers who have no mass media exposure were re-
ported 0.09 and 0.5 times less likely to receive sufficient
& insufficient ANC than mothers who have such kinds of
exposure.

10

With respect to environmental indicators, women who
were using water for drinking purposes from a well or other
sources were reported less likely to receive sufficient ANC
than who were using piped water. The opposite view has
represented when mother takes insufficient ANC. Those
who were using well water and others sources for drinking
purposes were 1.0 and 2.2 times more likely to report re-
ceiving insufficient ANC than mothers using piped water.
Table 5 also shows that mothers who were in middle and
upper category in household assets and quality index were
more likely to receive sufficient ANC than their counter-
parts belonging to lower category.

DISCUSSIONS

This study is designed to make an assessment to iden-
tify the factors associated with women’s receiving antena-
tal health care services in Bangladeshi society. Although
antenatal care is an important factor for health of mother
and the newborn, our study reveals that a small propor-
tion of mothers have taken sufficient antenatal care during
pregnancy in the 2000-2004 time interval (49%). We have
observed an increasing trend of receiving sufficient ANC
from 2000 to 2004. In 2000 the rate was 42.7 percent but in
2004 it is on 55.5 percent, which is a good indication with
respect to utilization of ANC services in Bangladesh.

Antenatal care from doctor/nurse is a rare event in our
society. About three-fourths over population lives in vil-
lage or rural areas where qualified doctors, nurse are not
available for any health care of mother. Besides these fees
of those persons are also more than traditional persons.
Sometimes, Muslim families do not show any interest
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about the health care during pregnancy because of purdah-
protha. Consciousness is also a large factor for mother’s
prenatal care from appropriate persons. Our study reveals
that only 51.1 percent mothers have a tendency to check
health status during pregnancy from doctor/nurse or fam-
ily welfare visitor. Pregnant mothers should take prenatal
check at the right time from the right persons. At least three
visits should be covered during the entire pregnancy. But
it is easy to view that not everyone follows that rule. Al-
though the number of antenatal care visits (> 4 times) is
found to be gradually increasing from 2000 to 2000 but
this proportion is found to be very low, only 16.3% women
visited for receiving antenatal care.

The observation that younger mothers received more
proper antenatal care during pregnancy is probably due to
the fact that younger mothers are more conscious about
their health & pregnancy. A common scenario in our soci-
ety is found that older age mothers are not very much con-
scious about their last child. Generally they think for their
last child as they have done for their previous children.

Findings from this study indicate that urban mothers
have taken more sufficient antenatal care than rural areas.
This is likely to be attributed to unavailability of healthcare
facilities in rural areas and that Doctor/nurse or FWA, are
not available in rural/remote areas. Moreover, in Bangla-
desh, especially in rural areas, there is a problem of com-
munication and transportation, which involves both, time
and cost’.On the other hand, though government health
services are financially not so expensive, organizationally
and physically they may not be ideal to fulfill the demand
of the clients. Knowledge of pregnancy related complica-
tions and also its treatment are not found in every woman
in our country. Many women don’t know where they can
get proper health care. So most of the time they depend
on their neighbors, relatives or other any unauthorized
persons. That makes a very harmful situation during preg-
nancy or other times for the patient. This paper reveals that
mothers who have knowledge about pregnancy complica-
tions and have knowledge of treatment facilities get more
proper health care during pregnancy.

The observation that non-Muslim mothers received
more antenatal care than Muslim mothers is most likely
to be attributed to the religious beliefs. Traditional rules
of modesty or Islamic Purdah (seclusion, wearing of a
veil) is a social barricade of women for taking health care
frequently in our society. Multivariate logistic regression
analysis shows that parental education and mother’s earn-
ing status have an important impact on women receiving
prenatal care. Higher educated mothers are three and half
times more likely to receive sufficient antenatal care than
illiterate mothers. Educated mothers and husbands are al-
ways sincere to their self and families health care espe-
cially during pregnancy time. Educated couples always
prefer small families and take more emphasis on proper
health care.
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Our study found that mothers having mass media
exposure receive more sufficient prenatal care. In recent
years, a number of governmental and non-governmental
organizations have enriched their maternal and child health
related programmes on television, radio and newspapers
which is likely to have increased the mother’s knowledge
on safe motherhood. Household economic indices and hy-
gienic conditions corretate with in seeking sufficient ante-
natal care from healthcare facilities. It has been shown that
hygienic conditions such as use of potable water and type
of toilet facilities are positive indicators of maternal health
care system'’. Interestingly, women who were using piped
water for safe drinking purposes and using modern type of
toilet facilities received more sufficient antenatal care.

The overall scenario of utilization of ante-natal health
care services is not satisfactory. Still much work has to
be done in this arena to attain more success in improving
health situation of the mothers. The study therefore con-
cludes that, Government should have to ensure available
maternal health care center for providing ANC. Number of
visits by FWV/FWA to women during pregnancy should be
increased. Establishment of Union Health & Family Wel-
fare Centers wherever needed and appointment of a doctor
in these centers will be pursued in a phased manner to in-
crease availability and access to quality care. This will im-
prove the health condition of the women. Socio-religious
prejudice is also a barrier to pregnant women about receiv-
ing treatment from male doctor, so female doctor should
be appointed. Provide sufficient education for both urban
and rural women, which will increase women’s knowledge
about reproductive health and her surroundings. Our pres-
ent study was made under the basis of a particular time
interval. Clearly more research is required for finding out
of the factors that are associated with mother’s receiving
delivery assistance
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Diabetic retinopathy in Ulaanbaatar

Erdenechimeg D."", Altaisaikhan H.?, Baasankhuu J.

ABSTRACT

The objective of this study is establish the prevalence, severity, and risk factors for diabetic retinopathy in randomly
selected type 2 diabetic patients in Ulaanbaatar. Two hundred forty six patients from 6 districts in Ulaanbaatar were
included in this study. Participants provided a detailed medical and personal history and underwent an ocular examina-
tion including funduscopy and provided blood sample, from which the blood glucose was measured. The prevalence
of diabetic retinopathy among people with type 2 diabetes was 29.2%. The prevalence of untreated, vision-threatening
retinopathy was 2.4%. Retinopathy was positively associated with a longer reported duration of diabetes and with higher
fractions of blood glucose (p<0.01). Loss of visual acuity correlated with progression of retinopathy (p-0.003). Retin-
opathy was not significantly associated with age, ethnicity, body mass index, and intake of alcohol or aspirin (p>0.05).
Diabetic sight threatening retinopathy is common among patients with type 2 diabetes mellitus in Mongolia. People
with diabetes should be encouraged to maintain strict glycaemic control and to undergo regular screening to delay or
prevent and the development of retinopathy.

Key words: Diabetes mellitus, Diabetic retinopathy, prevalence.

INTRODUCTION At the test site, a full interview was conducted by
In 2007, there are an estimated 246 million people trained interviewers It elicited demographic details, a his-
with diabetes globally; this figure is predicted to rise to 380  tory of medical and ocular health, smoking and alcohol
million by 2025. Diabetes causes 3.8 million deaths a year,  intake, and medication use. Body weight and height were
accounting for 6% of the total worldwide mortality. In pa-  assessed and body mass index (BMI) was calculated as
tients with 20 or more years of diabetes, the majority have  weight (kg)/(height (m)?). The date of onset diabetes mel-
signs of diabetic retinopathy. Diabetes is the most common  litus was established each study patient.
cause of blindness in people of a working age. In the USA, The date of each patients most regent dilated fundus
1.6% of patients with Type 2 diabetes are legally blind. In  examination was established.The identifed of the exam-
England and Wales, 1000 patients with diabetes are regis-  iner whe performed the funduscopia examination also
tered blind or partially sighted every year'. The prevalence  was obtained.
of diabetic retinopathy is much higher on diagnosis of Type Participants underwent an extensive examination of
2 diabetes (6.7—30.2%). Diabetic retinopathy, the most fre-  each eye. Pupils were dilated with one drop of tropicamide
quent cause of blindness among adults in the U.S, affects (0.5%) and one drop of phenylephrine hydrochloride
>60% of people with type 2 diabetes during the first 2 de-  (10%) direct ophthalmoscopy was performed in each
cades of the disease®> . Previous to 1993, studies had not  eye with careful attention to the optic disc and the fovea.
proven that near-normal glycemia affects the development ~ Fundus examination from participants who reported hav-
of retinopathy or other micro vascular or macro vascular  ing diabetes were evaluated by an ophthalmologist with
complications of diabetes * retina sub specialist qualifications. This evaluation was
Objective of this study is to establish the prevalence, used to determine the presence or absence of any diabetic
severity, and risk factors for diabetic retinopathy in ran-  retinopathy (DR), proliferative retinopathy, clinically sig-
domly selected type 2 diabetic patients in Ulaanbaatar. nificant macular oedema (as defined by the Early Treat-
Two hundred forty six patients were selected randomly ~ ment Diabetic Retinopathy Study (ETDRS)*, and previ-
for the study from the registered diabetes type 2 patients  ous retinal laser treatment. Levels of diabetic retinopathy
of 6 districts: Songino-Khairkhan, Sukhbaatar, Bayangol, ~ were defined, according to the Academy of Ophthalmology
Khan-Uul, Chingeltei and Bayanzurkh of Ulaanbaatar.The  in the United States, as mild non-proliferative, moderate
prevalence diabetic retinopathy was determined for this  non-proliferative, severe non-proliferative and prolifera-

group. tive DR®,

Dilated funduscopy was performed by an ophthal-
'Public Health Institute mologist with a 90 dioptre hand held fundus viewing lens
“Health Sciences University of Mongolia used. The presence or absence of any DR, proliferative

“Corresponding author: Public Health Institute, Ulaanbaatar, Mongolia.

Tel: 99838138 E-mail: erd_chimgee@yahoo.com retinopathy, clinically significant macular oedema, or pre-

vious retinal laser treatment was recorded.
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One half of the participants agreed to provide a
fingerprick blood sample. This was used to measure gly-
cosylated haemoglobin percentages (HbA | ) via a Bayer
DCA2000 HbA, analyser (Bayer Co, Elkhart, IN, USA).
This device has a measurable range of HbA | from 5.5%
to 24.4%

Statistical evaluation of the study was performed by
SPSS12 software. A p value of <0.05 was considered to be
statistically significant.

RESULTS

In total, 2460 participants were identified and 76 did
not participate, giving a response rate of 96.9%.

Tablel. Prevalence of Diabetic retinopathy

The prevalence of diabetes was 29.2% (72/246).The
prevalence of diabetic retinopathy in men was 41.7%
(50/120), and  was not significantly different from the
prevalence in women of 39.7% (50/126) (p-0.22). The
mean age of participants with diabetic retinopathy was
58.8 years (median 57.5 range 29-79). The mean age of
participants with non diabetic retinopathy was 53.3 years
(median 52.5, range 29-82). The prevalence of diabetic
retinopathy did not vary significantly with age (p-0.15).

The prevalence of diabetic retinopathy in participants
with diabetes diagnoses before the age of 30 was 66.6%
(2/3). The prevalence of diabetic retinopathy in partici-
pants with diabetes diagnoses at the age of 30 or older
was 40.3% (98/243). This difference was not statistically
significant (p-0.18) Tablel.

Variable N Prevalence of retinopathy (%) P value
Sex

Female 50 39.7 0.22
Male 50 41.7

Age at diagnosis (yr)

<30 2 66.6 0.18
>30 98 40.3

Table 2. Mean, median, range of Diabetic retinopathy and Non Diabetic retinopathy

Variable Diabetic retinopathy Non Diabetic retinopathy P value
Age mean 58.8 533 0.15
median 57.5 52.5
range 29-79 29-82
Duration of diabetes
mean 9.8 4.6 0.001
median 11.5 3.0
range 1-27 1-27

The mean reported duration of diabetes in participants
with diabetic retinopathy was 9.85 years (median 11.50,

range 1-27). The mean reported duration of diabetes in
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participants non diabetic retinopathy was 4.61 years (me-
dian 3.0, range1-27). This difference was statistically sig-
nificant (p < 0.01). (Fig.1)
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Figure 1. Diabetic retinopathy prevalence according to diabetes duration
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Figure 2. Prevalence of retinopathy by blood glucose level.

We obtained blood glucose measurements for 246
participants with diabetes and 72 of whom had diabetic
retinopathy. The mean blood glucose in participants with
diabetic retinopathy was 11.71% (median 12.05 range
5.3-28.2). The mean blood glucose in  participants non
diabetic retinopathy was 11.49% (median 11.7, range 4.5-
20.8). This difference was statistically  significant (p<
0.01) (Fig.2)

Twelve of the 246 participants have laser treatment
(4.8%) and this was bilateral in nine (3.6%),eyth people
had clinically significant macular oedema (3.2%) and
this was bilateral in five (2.03%). Untreated clinically sig-
nificant macular oedema was found in five participants,
including one person with bilateral untreated clinically

20

63.9%

9.9. 10<

significant macular oedema and one person with treated
macular oedema in the fellow eye.

There were nine people with proliferative diabetic
retinopathy (3.6%) and this was bilateral in five (2.03%).
Only one participant had untreated proliferative diabetic
retinopathy. This participant had treated proliferative dia-
betic retinopathy in the other eye and did not have macu-
lar oedema. Combining this information gives six people
(2.4%) with untreated, vision threatening diabetic retin-
opathy including one person with bilateral, untreated, vi-
sion threatening diabetic retinopathy (0.40%). The prev-
alence of mild, moderate and severe non-proliferative
diabetic retinopathy was 6.5% (n=16), 8.1% (n=20), and
5.6% (n=l4), respectively, and proliferative diabetic
retinopathy was 8.9%(22).
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The duration of diabetes diagnosis in the 8 partici-
pants with clinically significant macular oedema ranged
from 4 years to 30 years with a median of 17.5 years and
a mean of 17.7 years. The duration of diabetes diagnosis
in the 22 participants with proliferative diabetic retinopa-
thy ranged from 8 years to 27 years with a median of 15
years and a mean of 16 years.

Among participants who reported no previous diag-
nosis of diabetes, there were no signs of diabetic retin-
opathy found in any individual at the clinical eye ex-
amination.

DISCUSSION

The prevalence of diabetic retinopathy among peo-
ple with type2 diabetes in Ulaanbaatar Mongolia is
29.2%. This is similar to the prevalence found in other
studies.

The Blue Mountain Eye Study (BMES)® found a
DR prevalence of 32% among 253 people with diabetes
aged 49 or older in western Sydney. This estimate in-
cluded 38 people who were newly diagnosed with diabe-
tes by the study group (fasting blood glucose >7.8).

The largest Australian study of DR to date is the
Newecastle Diabetic Retinopathy Study’ This was a lon-
gitudinal, clinic based study of people with diabetes of
all ages, which was conducted over an 11 year period.
An overall 35% prevalence of any signs of DR was re-
ported at the conclusion of the study. The Newcastle
Diabetic Retinopathy Study reported that among par-
ticipants with diabetes but without retinopathy, 8% de-
veloped retinopathy each year’.

The Beaver Dam Eye Study (BDES)?® from Wiscon-
sin, USA, examined a population aged from 43 to 84
years. Their estimate for DR prevalence in 435 people
37%. This included 49 people who
were newly diagnosed with diabetes by the study group
(using HbA | levels).

The Rotterdam study® was a population based in-
vestigation of people aged 55 years or older in Holland
which included a glucose challenge test for participants
who were not taking anti diabetes medications. Their es-
timate of the prevalence of DR among people with diabe-
tes was 26%.

The Wisconsin Epidemiological Study of Diabetic
Retinopathy (WESDR)! investigated people with diabe-
tes of all ages who were identified by primary care physi-
cians. They found diabetic retinopathy prevalence rates
of 71 % (typel diabetes) and 39% (type 2 diabetes). This
group has also published a summary of diabetic retinopa-
thy prevalence and incidence data from other population
based studies conducted before 1989.

Our data indicates an association between longer du-
ration of diabetes and increased prevalence of retinopa-
thy. The WESDR has shown that non-proliferative retinal

with diabetes was
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lesions, macular oedema, and proliferative DR each have
a prevalence that is strongly associated with the dura-
tion of diabetes diagnosis'®. Other large epidemiological
studies have also supported such associations®*!1%!! |

Our findings also demonstrate a correlation of lower
HbA | levels with a lower prevalence of diabetic retinopa-
thy. An association between tighter diabetes control and
lower diabetic retinopathy prevalence has been consis-
tently found in other large epidemiological studies®!%!214,

The WESDR found that higher HbA | levels were pos-
itively associated with prevalence rates for non-prolifera-
tive lesions, proliferative diabetic retinopathy, and macu-
lar oedema and that HbA | _predicts both the incidence and
progression of retinopathy '#1°,

The strongest available evidence comes from the Dia-
betes Control and Complications Trial (DCCT) This was a
large, randomised clinical trial of participants with young
onset insulin dependent diabetes mellitus (IDDM). It
showed that the risk and progression of retinopathy can be
reduced by intensive diabetic therapy, aiming to maintain
near normal serum glucose levels. A 10% lower HbA, (for
example, 8% versus 7.2%) was associated with a 43% to
45% lower risk of progression of retinopathy. The study
concluded that there was no level of HbA below which
the risk of diabetic retinopathy was completely eliminated.
However, Warram et al used DCCT and WESDR data to
suggest that in patients with IDDM, there may be a thresh-
old value of HbA, of around 8.5%, above which the risk
of diabetic retinopathy progression increases rapidly'.

Currently, there are only two available methods for
preventing blindness from retinopathy in people with di-
abetes. Firstly, glycaemic control should be kept as strict
as possible so that the development and progression of
retinopathy can be delayed. Blindness prevention should
be discussed along with treatment of hypertension and hy-
per lipidaemia with patients as the strongest incentives
to achieve strict control. Secondly, regular screening of
people with diabetes is required to identify vision threat-
ening retinopathy as early as possible so that timely laser
treatment can be given. In Ulaanbaatar we have identified
that there is a small but important number of people in the
community with known diabetes who

have untreated, vision threatening retinopathy. The
necessity of regular screening must be emphasised to all
people with diabetes so that this number is kept to an ab-
solute minimum.

CONCLUSIONS
Diabetic sight threatening retinopathy is common
among patients with type 2 diabetes mellitus in Mongo-
lia. People with diabetes should be encouraged to maintain
strict glycaemic control and to undergo regular screening
to delay or prevent and the development of retinopathy.
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Study on different processing
technology of Mongolian medicine, radix
aconiti kusnezoffii.

Nasengsang H.'* Tomorbaatar N '. Dungerdorj D '.

ABSTRACT

Carry out a research to conirm the traditional processing technology of Mongolian medicine, Radix Aconiti Kusn-
ezoii, which was recorded in Mongolian medicine Materia Medica. In order to standardize the processing of this Mon-
golian medicine, we have chosen the safest and the most effective way of processing technology by comparing and elu-
cidating its effectiveness and security through scientiic experiments. The variation of total alkaloids and ester-alkaloid
contents were used as the criterion for comparing the quality of different traditional processed products; the experiment
was established by the orthogonal experimental design for the selection of optimum factors. The result of our investiga-
tion notes that during all other processing methods, the content of Ester-alkaloid had stepped down in different degrees
except Fructus Chebulae method. We selected traditional fumigation and steaming method, which was analyzed by the
“Simple Testing Technique with Multiple Indicators”. The results of this research showed that the optimum conditions for
preparing samples included the following steps: slicing the moistened material into piece of 2 - mm thickness; and dry-
ing at 110° C for 2- hr. We observed that the most important factor on reducing the content of Ester-alkaloid is tempera-
ture (P <0.05). On the basis of our research it can be concluded that the method, where the moistened medical material is
sliced has better-effect, a shorter cycle, without any adjuvant, convenient and suitable for industrialized mass production.
The results of this experiment can be applied for the processing technology speciication of Mongolian medicine, Radix
Aconiti Kusnezoii.

Key words: Mongolian Medicine, Radix Aconiti Kusnezoii, Processing Technology

INTRODUCTION for seven days, and use for treating anthrax” [3], Further,
Radix Aconiti Kusnezofii. (Akr) obtained from dried  the “Traditional Mongolian Medicine Synopsis” records:
root of Ranunculaceae plant of Aconitum kusnezoffii Re-  “When preparing Akr venom, choose the root which size is

ichb and has long been used in traditional Mongolian  just like musk deer dung and immerse in the wine for a day
medicine. It has acrid lavor, light potency, warm-natured,  and night” [ ]. In the same time the “Four Portion Sweet
and extremely poisonous. It has many pharmacological ef-  Dew “records: “If 4kr is not used together with Chebule,
fects, such as drying “XieRi- -WuSu” and relieving pain it will be ierce as Tigers..., and because of the toxicity
and also used for inluenza, acute and chronic intestinal  of the peels of roots, the peels should be abandoned” [5].
pain, carbuncle boils, erysipelas, diphtheria, anthrax, The “All Pharmaceutical Products” records: “Dig up Akr
neck stiffness and can be used as well as for “Tao Lai”, inautumn, then remove the soil and ibrous roots and soak
“HeRuHu”, joint pain, hemiplegia, and heart “HeYi” etc.  in boys'urine after dried out” [6]. Further the textbook
In general, it has good- performance [1]. Furthermore, it  “Processing Technology of Mongolian Medicine” records:
has been included in 57.1 % of Mongolia prescriptions in 1. Use cleaned and dried. 2. Clean and soak in the Cheb-
treating“XieRiWuSu” and 5% of prescriptions in remov-  ule soup for 1 to 3 days (per 10 kg Akr, 3 kg Chebule 30
ing “Nian”. For instance: Radix Aconiti Kusnezoffii has L) until to slightly benumbed-tongue, dry out and use. 3.
been a main principal component of “ShanWeiNaRu” pills,  Clean, then immerse in urine for 2 to 3 days (per 10 kg Akr
“15YunFeng” pills, and “5Feng” pills etc. with boys’ urine 30 L) until to slightly benumbed-tongue,

There are records about Radix Aconiti Kusnezoffii pro-  inally wash and dry with a small amount of water, and
cessing in the classical documents of the “The Four Sec-  this processing method can improve the function of remov-
tion Medical Dictionary” as stated “fumed for seven days”  ing “Nian” [7]. Additionally, it has been written in the “In-
[2]. The “Blue Glass” cited: “do not hurt its root, smoke  ner Mongolia, Mongolian Medicine standards”: “soak in
Chebule-soup or Licorice-soup for 2 to 3 days, change the
soup every day” [8]. The active compounds of Akr are total
alkaloids, from which the toxic compounds are diterpenes
diester-alkaloids. In the present study, we analyzed the to-
tal alkaloids and Ester-alkaloid contents of the following

!Health Sciences University of Mongolia
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processed products such as Chebule product, boys’ urine
product, wine product, Madzoon product, removing peels
and tips product, stirring to rust product, smoked product,
and others. Thus we provided a scientiic basis for stan-
dardized processing technology of Mongolian medicine
“Akr”.

MATERIALS AND METHODS

Adjuvant

e The boys'urine were collected in Mongolian primary
schools (gathered from eight-years-old healthy boy in
the morning);

e Madzoon, the distillate spirit (Grassland Liquor Fac-
tory 60%) and yellow rice wine (HuiJiShanHuaDiao
16.5%) were purchased from the market.

Drugs And Reagents

= Akr obtained from dried root of Ranunculaceae Aco-
nitum kusnezoffii Reichb from Ximeng Ebagaqi and
were identiied by the Inner Mongolia Drug Inspection
Institute.

= Prepared Kusnezoff Monkshood Root by *“ Pharmaco-
poeia varieties”

= Chebule were obtained from dried ripe fruit of Com-
bretaceae plant of Terminaliachebula Retz.

= The standard preparation of Aconitum (No. 110720-
200 10) was provided by the Chinese Medicine and
Biologic Product standardization Institute.

Chemical Reagents
All the solvents were of AR.

Preparation of Reagents

e The control solution of ester-alkaloids: the sample
was dissolved in anhydrous ethanol after precisely
weighed, then diluted into a certain concentration.

e The test solution of alkaline hydroxylamine hydro-
chloride: 12.5 g of sodium hydroxide was dissolved in
100ml anhydrous methanol with heating and recircula-
tion. Two solutions were balanced mixed and iltered
before being used.

e The perchloric acid test solution: take 13 ml of
70 % perchloric acid and 500 ml of water; ad-
just precisely to pH 0.5 with 70 % perchloric acid.
The perchlorate iron test solution: add slowly 0.8 g of
iron powder into 10 ml of 70 % perchloric acid, heat it
gently so as to be dissolved, cool and dilute to 100 ml
with anhydrous ethanol. Before use, add 6 ml of 70%
perchloric acid into 20 ml of this solution, then dilute
to 500 ml with anhydrous ethanol.

Laboratory Apparatus
The apparatuses used for this experiment
include the following: UV-1601 UV Spectrophotometer
(SHMADZU CORPORATION), AL20 Electronic Bal-
ance, etc.

2. Traditional Processing and Component Analysis

Traditional processing

The crude Akr: clean and cut into 2 ~  mm chip.

The Chebule product: Chebule soup preparation: mix

the suficient coarse powder of Chebule with water ac-

cording to 1:100 (g: ml), and decoct twice, no iltering
until water was evaporated to 2 / 3, then combine these
iltrates. Soak with the Chebule soup for three days
until numbed-tongue, stir once a day [7], then take the

Akr out and wash with water, and inally obtain the

preparation from the dried material at low-tempera-

ture.

¢ The boys’ urine product: soaked for 3 days with the
boys'urine until to numbed-tongue [7], stirred once a
day. After lushed with a small amount of water, the
preparation was obtained from the dried material at
low-temperature.

«» The madzoon product: the plant material was pro-
cessed as above [9].

« The oven-dried product: the chips of Akr was dried
for 3 h or 7h at 110° C after moistening with water
(four times a day for 8 h, until no water at the bottom
of containers as the standard) [2].

«» The wine product: the chips of Akr was soaked with
the distillate spirit and the rice wine for 2 h and stir-
ring once during this period. Other procedures are the
same as above.

% The rusted product: the coarse powder of Akr, which
was prepared in a container made with cast-iron, was
soaked with the boys’urine adequately, stirring several
times, until the powder changes into black (3 days). Fi-
nally the product was dried at low-temperature [10].

% The product with removed peels and tips: the appro-
priate Akr was scraped off peels and removed off the
root tips for 0.5 cm [5].

5

%

o,
0‘0

Component Analysis

Determination of ester-alkaloids: the ester-alkaloids
content was determined according to the ultraviolet - visi-
ble spectrophotometer method recorded in the 2005 edition
of “People’s Republic of China Pharmacopoeia”(primary
part), under the Radix Aconiti item, in which says: deter-
mine the absorption in the 520 nm wavelength and read
the Aconitum Alkali content directly comparing with the
standard curve.

The determination of total alkaloids: according to the
method recorded in the 2005 edition of “People’s Republic
of China Pharmacopoeia”(primary part) under the Radix
Aconiti item [11].

According to the literature [12], analyze every pro-
cessed products by the “Multiple Indicator Test” analyze,so
as to evaluate their good and bad.
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The optimization of Akr processing technology

Take suficient quantum Akr sample, moisten it with
water to have no dry part,then slice it.The orthogonal de-
sign had been done according to oven-dried method, which
considers drying temperatures, drying time and the slice
thickness as main three factors, and each of these factors
was chosen for three levels !,

The verification test of the best processing condi-
tions

Three group of Akr was processed according to the
best processing conditions,then verify by analysis of vari-
ance.

RESULTS

The results of the total alkaloids and ester-alkaloids of

all samples were shown in the table 1.

Table 1. The quantiied results of the total alkaloids and ester-alkaloids in the traditional Akr processed products

el Tho sl TS vl
loids (%)

The crude Akr 1.12 0.2850 — —
The Chebule product 0. 6 0.2858 56.90 0
The boys'urine product 0.7 0.1162 33.93 59.22
The distillate spirit product 0.6 0.1232 2.86 56.77
The Yellow Rice wine product 0.62 0.10 5 6 63.33
The rusted product 1.0 0.1679 7.1 1.09
The madzoon product 0.63 0.1302 3.75 5 .32
The product removed peels and tips 1.0 0.1793 7.1 37.09
The oven-dried 3h product 1.13 0.1057 0 62.91
The oven-dried 7 h product 111 0.1077 0.89 62.11
Pharmacopoeia varieties 0.33 0.0699

From table 1, it can be seen that the Ester-alkaloid con-
tent of the processed products decreased in different de-
grees except for one with Chebule. The oven-dried prod-
ucts had loss not only the total alkaloid, but also decreased
the Ester-alkaloid to 60% or more. Analyzing with “The
Simple Testing Method with Multiple Indicator”, we con-
sider that the best processed products was oven-dried one
for 3h, ester-alkaloids content of which decreased 62.91 %,
at the same time the total alkaloids almost did not change.
The products have met the requirements for benumbed-
tongue.

Acording to the Multiple Indicator Test the best one
was the sample oven-dried 3 h, scored 2.8182, followed
by the oven-dried 7 h, the rusted, the removed peel and
tip, the boys’urine one, the yellow rice wine, the distillate
spirit, the madzoon, the Chebule sample obtained the low-
est scores of -3.36 7.

Acording to the result of the orthogonal experiment, it
was suggested that the best preparative techniques was the
conditions/procedures as following: slicing the moistened
medical material into pieces of 2- mm thickness; baking
at the temperature of 110° C for hr. Herein, the tem-
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perature had signiicant effect only on the Ester-alkaloids
content (P <0.05).

The veriication test of the best processing conditions

It is showed that this processing technology is stable and

reliable, where the RSD (%) of the total alkaloids content

is 0. 9 and the RSD of the Ester-alkaloids content is 1.02.

DISCUSSION

Radix Aconiti Kusnezoii is considered to be superior
poisonous, so it should be processed in order to be used
clinically™ 1. The main purpose of the processing is to re-
duce its toxicity, then increase its curative effect’]. It can
be seen from this experiment that these methods, except
the Chebule product, decrease the ester alkaloids content
in different degrees. The experiment scientiically proves
effectiveness of above mentioned traditional methods of
processing, among which the oven-dried method is more
upgraded and advanced method of the traditional smoking
method. The main advantage of the oven-dried method is
that higher temperature promotes hydrolysis of the aconi-
tum, which contains a lot of water; consequently, it reduces
the toxicity. In this method the crude Akr has to be avoided
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to contact with a lot of liquid, so it is not only preserves
alkaloids, but also reduces the toxic components signii-
cantly.

Study™ on optimization of the processing technology
shows the optimal conditions with A1B3C2 as following:
the temperature 110° C, time  h, slice thickness is mm,
the inluence order is A> C> B. Finally, it is found that
the optimum processing technology is wetting the mate-
rial completely, followed by oven-dried, and where baking
temperature is 110° C, timeis h, slice thickness is 2 ~
mm. The veriication test further proves that the optimized
conditions were accurate and stable. These studies present
some new evidence for the processing technology of Akr.

According to production practices, the Chebule and
other methods recorded in *“ Drug Standard of Ministry of
Public Health of the People’s Republic of China”*% were
fallibilityl.1t was testifed that the processing with cheb-
ule was less effective in this study.
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Item analyzes of the integrated exam for the
first year medical students

Otgonbayar D,'" Chinzorig Ch,' Solongo B,! Tuul.P,! Sumberzul N2, Amarsaikhan D>

ABSTRACT

Health Sciences University of Mongolia (HSUM) has been taking integrated examination (IE) on pre-medical sub-
jects since academic year of 2008-2009. The purpose of the study was to analyze the integrated exam items for freshman
students of Medical School, HSUM. The study design was descriptive, cross sectional. The study focused on the midterm
grades of 5 different pre-medical subjects and results of 150 test items with 5 variations that were based on curriculum
of the subjects. Furthermore, it focused on integration exam grades in which 343 students involved and the questionnaire
results of the students who re-examined. Kuder-Richardson (KR20) formula was used to determine reliability coefficient
and statistical method to determine discrimination index, the difficulty level. Collected data were analyzed using”SPSS-
11.01”. Reliability coefficient of each subject’s exam in IE is varied 0.85-0.9 and according to the difficulty level (P-val-
ue) 21.3-35.3% of test items were categorized as an easy, 51-56%-moderate and 13.3-14.7%-difficult. Regarding to dis-
crimination index of test items, 92-97.3% of them have positive discrimination index, which shows most of the items can
discriminate examinees by their performance. The mean score of students in re-examination was higher than first exam.
In the re-examination difficulty level was decreased and in the third it increased comparing to the re-exam test items. We
concluded that IE is reliable; its test items can determine student’s performance and difficulty level in re-examination test
items lower than the first exam. Based on the conclusion we recommend taking re-examination only once.

Key words: Hofsteen method, discrimination index, difficulty level, reliability coefficient.

INTRODUCTION RESULTS

It was underlined in the student guidebook by World Totally 343 medical freshmen students of the 2008-
Medical Education Association, that test items should be 2009 academic year were divided into 2 groups: those who
based on the curriculum; to take both of midterm and final ~ met program requirements on time (Group 1) and those
examinations as less often as possible."* It also suggested ~ who didn’t fulfill required criteria on time (Group 2). The
that curriculum contents should be summarized by the  purpose of the integrated summative exam was to evalu-
examination results and to focus on current advantages in  ate students’ general knowledge on pre-medical disciplines
medical education development.® and compare it with formative evaluation results on in-

HSUM has introduced integrated examination for  volved exam disciplines respectfully. The exam conducted
freshmen medical students on pre-medical subjects since by the medical education department, grade “C” was set as
the academic year 2008-2009. Totally 5 subjects are in-  the minimum required point, which is equal to 70% crite-
cluded in the integrated exam and 150 test items were de-  rion referenced evaluation. According to KR-20 formula,

veloped based on curriculum content. reliability coefficient of each subject exam in IE is varied
The purpose of the study was to analyze the integrated ~ 0.85-0.91, which proves reliability of the examination.

exam items through internationally recognized criteria. The first exam consists of easy test items -29.3-35.3%;

moderate -51-56% and difficult 13.3-14.7%, taken by both

MATERIALS AND METHODS 2 groups. On the re-examination, percentage of difficult

The study design was descriptive cross sectional, fo-  test items was decreased, easy tests items were increased
cused on the midterm grades of 5 different pre-medical  up to 40-60.7% and percentage of difficult test items was
subjects and results of 150 test items with 5 variations that  decreased up to 5.3-8.0% accordingly, for the third exami-
were based on curriculum of 5 subjects. Furthermore, it fo-  nation, percentage of easy tests failed up to 24%. It shows
cused on IE scores in which 343 students involved and the  that the previously taken examinations had successfully
questionnaire results of the students who re-examined. determined the students’ knowledge.

KR-20 20 formula was used to determine reliabil- According to item analysis 92-97.3% of test items
ity and statistical method to determine discrimination in-  on each subjects in IE had positive discrimination index
dex, the difficulty level. Collected data were analyzed by  and third re-examination discrimination index was 83.3%,

”SPSS-11.01” statistical software program. which resulted in the number of the examinees.

: - When build pass score by Hofsteen method, which con-
Corresponding author: . . o

Center for Medical Education, Health Sciences University of Mongolia siders both absolute and relative limitations, the Hofsteen
Zorig street-3, P.0.BOX-48/111,Ulaanbaatar-210648, Mongolia score of group 1 appeared to be 58%. It means that the

E-mail: Otgonbayar@hsum.edu.mn
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students hadn’t prepared for the examination and weren’t
able to verify their midterm grades at the final examina-

Table 1. Results of integrated examination

tion. Hofsteen score of the following examinations, which
were composed of tests with similar content, was 68-69%
(Table 1).

Difficulty level (P-value)

Percentage of test
items with posi-

tive ST
Reliabil
Study ) e1ab1. ity Hofsteen = Highest Lowest
Easy Moderate Difficult L coefficient
group Discrimination score score score
. (KR-20)
index
29.3 56.0 14.7 96.0 0.9 58% 131 47
Group 1*
60.7 34.0 5.3 97.3 0.88 68% 135 67
353 51.3 133 92.0 0.85 68% 123 41
Group 2*
40.0 52.0 8.0 94.0 0.9 69% 133 53
Group 3*  24.0 67.3 8.7 83.3 0.91 68.5% 119 29

Group 1:* Students, who passed midterm examination successfully and met the program requirements on time.
Group 2:* Students, who failed midterm examination, but re-examined successfully and had IE.
Group 3:* Students, who didn’t pass IE, after taking second time.

The mean performance score of students in forma-
tive evaluation on each subjects, that was included in the
IE, namely Theory of Economics (ECH), Biology (BIO),
Philosophy (PHI), Physics (MPH), and Chemistry (MCH)
were compared with the results of IE. The mean perfor-
mance score of students on each subject’s formative as-
sessment were: ECH 72.5%, BIO 73.7%, PHI 75.8%, MPH
73.9% and MCH 70.9% respectfully, which is higher than
performance score in IE (67.3%)

a9 75.8
72.5 73.7 73.9 70.9

riiEks

IE ECH BIO PHI MPH MCH

Figure 1. Mean scores of integrated summative and for-
mative exams

In order to find out the reasons for students’ failure in
the IE, we conducted a questionnaire survey among stu-
dents who re-examined; 78% of participants replied that
teaching methodology and students’ learning activity were
good, 73% of them replied that contents of the examination
fit curriculum, whereas 83% criticized themselves for not
preparing for the exam well or that the examination assign-
ments were difficult. They also mentioned on the survey,
that they didn’t have enough time to prepare for it, which
doesn’t fit evaluation of the test questions.
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DISSCUSSION

MCQs for student evaluation in medical undergradu-
ate training in Mongolia have been used since 1980 and the
first MCQs collection in field of medical genetics and clini-
cal neurology written by I.Purevdorj and G.Tsagaankhuu
were published.>® After that clinical tests on pediat-
rics were published.>* Since that time MCQs were used
more widely in training and MCQs data bases used in
medical undergraduate training. Researcher J.Gombojav,
Ch.Bayarsaikhan and Ts.Sukhbaatar used MCQs format in
computer to evaluate student knowledge®. Since 2001 item
analysis has being done for improvement tests items and
development of test items is going to next stage to create
unified data base of test items.

The study covers test items used in 2009 integrated ex-
ams in which special electron calculating machine “Scan-
tron-ES 2010” was used.

Average score and median.

In 2009 freshman 343 medical student were evaluated,
the highest score was 90.0 %, the lowest 19.3 %, average
54.6 %.

Type of MCQs.

According to type of MCQs 62.4 % of them are the best
answer questions (A-type), 31.3 % - complex (K-type), 6.6
% E-type items. One best answer type items were domi-
nated in MCQs. It was similar to other researchers’ conclu-
sion. (S.M.Case, D.B.Swanson 1996, R.Gyaneshwor 2002,
T.M.Haladyna, S.M.Downing 1989, J.P.Hubbard 1978).>-1?
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In the study performed by Sweden researcher P.Krebs 22.4
% of MCQs were k-type items and our case it was 31.3
%.13

Reliability.

Reliability coefficient of each subject’s exam in IE is
varied 0.85-0.9. One of the main requirements for exam
is reliability coefficient should be over 0.8. (A.Anastasia
1982, D.Vanchigsuren, Ch.Sanjmyatav 2002).”-!

Difficulty.

Regarding to difficulty level 13.3-14.7 % of test items
belonged to difficult, 51-56 % -moderate and 21.3-35.3%-
easy category on 2009. According to other researchers’
conclusion (S.M.Case, D.M.Swanson 1996, R.Gyaneshwor
2002) average difficulty was between 50 and 70, so com-
paring with those our test items were relatively easy.”!?

Discrimination index.

Regarding to discrimination index of test items, 92-
97.3% of them have positive discrimination index, which
shows most of the items met requirements, because posi-
tive discrimination index in main criteria. Test items with
negative and 0 discrimination index have to be revised.

CONCLUSION

We concluded that IE is reliable (KR20= 0.86-0.9), its
test items can determine students’ performance (92.3% of
whole tests items have positive discrimination index) and
difficulty level in re-examination test items lower than the
first exam. Based on the conclusion we recommend that the
integrated exam should be taken twice.
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Relationship between geographical
distributions of population morbidity and Climatic
extremes in Mongolia

Enkhmaa E.,” Batsuuri J.,! Lkhagvasuren Ts.2

ABSTRACT

The study of relationship between climatic extremes and morbidity is considered one of the key problems of envi-
ronmental healths. The problem has not lost its topical significance for Mongolian population. Population based, and
descriptive study designs were applied in this survey. We have determined average total morbidity of the Mongolian
population based on international 10" classification of diseases.' Average climatic extremes in year has been calculated by
the index of Bodmen. Relationship between average yearly climatic extremes of Mongolia and average total morbidity
of Mongolian population has been discovered by the geographical method. It has been observed that there are two zones
where high climatic extremes in the Mongolian landscape. Statistically significant correlations appeared in the corridors
of longitudes: 92°-93°, 94°-100°, 101°-105°, 106°-107°, 108°-111°, 113°-114°, 116°-117°, and in the corridors of latitudes:
42°-43°, 44°-45°, 46°-47°, 48°-51° between average yearly climatic extremes of Mongolia and average total morbidity of
the Mongolian population.

Key words: medicine environmental, environmental healths, environmental exposure, medical geography, morbidity

INTRODUCTION Whether the result of cyclical atmospheric changes,

Elements in an environment — including climate, veg- ~ anthropogenic activities, or combination of both, authori-
etation, miasmas, weather, moisture, heat, winds disease- ties now agree that the earth is warming from a variety of
carrying organisms, precipitation, or urban pollution affect ~ climatic effects, including the cascading effects of green-
the health of the local population. From this study derives  house gas emissions to support human activities.> The
medical topography, which has come to use mapping as  problem of climatic change is posed in quite a different as-
a central conceptual tool in discussing the health/environ-  pect since 1990s in the world. Studies of climatic change of
ment relationships in a given area.? Medical geography and ~ Mongolia have been extended supporting that concept.*”
epidemiology share the common goal of understanding Mongolia has severe continental climate because of far-
disease processes and improving methods of health inter-  away location from seas, surrounding by high mountains,
ventions. Medical geography differs from epidemiology in  and standing over 1500 m above sea level. Air temperature
its underlying focus on applying the concepts and methods  fluctuation is high, caused by big differences between the
of geography to investigate health-related topics.” Frank  four seasons.® A study of climatic extremes influence to the
Barret, associate professor of geography at Toronto’s York  population health of Mongolia still remains open.
University told the symposium at Queen’s University in This study has been carried on with the aim of creating
Kingston, Ont., that the relationship between disease and  geographical distribution maps of average yearly climatic
place, and other important aspects of medical geography, extremes of Mongolia and average morbidity in Mongo-
were recognized by at least 10 ancient Greek, and Roman  lian population, and demonstrating relationship between
writers. The earliest example cited in his paper was “Airs,  average morbidity and average yearly climatic extremes.
Waters, Places”, a treatise attributed to Hippocrates. Hip-

pocrates recorded links between disease and local climate, MATERIALS AND METHODS
air quality water suplly, social habits and occupational Data on climate extremes and morbidity
characteristics.* Measurements of air temperature and wind speed by

1995 to 2005 were used as parameters to calculate climatic
extremes of Mongolia. Mongolian population’s morbidity
'National Center for Anthropology statistics by the 1996 to 2005 were applied as illness da-
’Health Sciences University of Mongolia ta.!
*Corresponding author: E. Enkhmaa ’
The National Center for Anthropology
Songinokhairkhan duureg, 15 khoroo, 1* microdistrict, building 20, flat
308, Ulaanbaatar, Mongolia E-mail:enkhmaa 94@yahoo.com
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Calculation of climatic extremes
Climatic extremes of Mongolia were calculated by the
index of Bodmen (S), as follows:
S=(1-0.04 t,) (1+0.272 V)
t, - Air temperature
V- Wind speed

Geographical distribution’s mapping and statistical
analysis

Maps of geographical distributions of average yearly
climatic extremes and average total morbidity have been
created with linear interpolation method using specially
invented computer programs. The mean values of aver-
age yearly climatic extremes and average total morbidity

in each unit gradus-square of Mongolian landscape were
calculated based on mathematic approximation.

Partial correlation analysis between average yearly cli-
matic extremes and average total morbidity have been es-
timated along 27 corridors of longitudes and 9 corridors of
latitudes in Mongolia. Regression analysis between those
2 factors have been explored along longitudes, latitudes,
and in the combined zones of longitudes with latitudes us-
ing Statistica 6.0 software.

RESULTS
Two zones with high climatic extremes have been de-
scribed in Mongolia including Dornogobi, Hentii, Dundgo-
bi, and Gobi-Altai provinces (Figure 1).

Figure 1. Geographical distribution of average yearly climate extremes

Epi-center of average total morbidity by the 19 group-
diseases exists in eastern south of Mongolia, and then av-
erage total morbidity decreases from there gradually to
western north.!

Partial correlation coefficients between geographical
distributions of average yearly climatic extremes and aver-
age total morbidity have varied values along 27 corridors
of longitudes and 9 corridors of latitudes. Whereas partial
correlation coefficients which reject the null hypothesis
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higher above the level of 95% probability between geo-
graphical distributions of average yearly climatic extremes
and average total morbidity appeared in the corridors of
longitudes: 92°-93°, 94°-100°, 101°-105°, 106°-107°, 108°-
1119, 113°-114°, 116°-117°, and in the corridors of latitudes:
42°-43°, 44°-45°, 46°-47°, 48°-51° in Mongolia.

The regression analysis show that when the average
yearly climatic extremes increases along longitudes, aver-
age total morbidity grows gradually (Figure 2).
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Regression along longitudes

Average total morbidity by the 1996 to 2005 = 1.124+1.3714*x-0.0962*x"2
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y = 2.3784134 + 0.526855532*x
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Figure 2
Along latitudes, average total morbidity increases to definite level of average yearly climatic extremes, then stabilizes
(Figure 3).
Regression along longitudes
Average total morbidity by the 1996 to 2005 = 2.8646-0.471*x+0.0718*x"2
14 T T T
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Figure 3

In the combined zones of longitudes with latitudes the average total morbidity has risen by the growth of average yearly

climatic extremes weakly (Figure 4).

DISCUSSION

The results obtained from the geographical distribu-
tion maps of average yearly climatic extremes and average
total morbidity' show that high values of average yearly
climatic extremes in eastern south of Mongolia lead to
the appearance of high level of average total morbidity in
those areas.

Statistically significant different associations of aver-
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age yearly climatic extremes with the average morbidity
along longitudes and latitudes can be explained by the in-
fluence of local geographical conditions.

Summarizing the results of the regression analysis we
come to the conclusion that increasing of average yearly
climatic extremes of Mongolia has been illustrated as a
negative impact on average total morbidity of Mongolian
population.
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In recent years great attention has given to the study of
global climatic changes focusing on earth’s warming and
health care. But calculation climatic extremes (parameters:
air temperature and wind speed) by many years’ mean and
its association with the population average morbidity have
not been studied yet. Climate change and rising average
global temperatures threaten to disrupt the physical, bio-
logical and ecological life support systems on which hu-
man health depends. An article about those problems over-
viewed the evidence for human induced climate change,
the predicted health impacts, and the role of primary health
care professionals in managing these impacts.” The Fourth
Assessment Report of the Intergovernmental Panel on Cli-
mate Change suggests that North America will experience
marked changes in weather patterns in coming decades,
including warmer temperatures and increased rainfall,
summertime droughts and extreme weather events (e.g.,
tornadoes and hurricanes). A study based on this statement
described the nature and direction of changes in infectious
disease epidemiology that are likely to accompany global
climate change, focusing on Canada and the United States,
including the Arctic regions of North America, where the
effects of global climate change are likely to be most se-
vere.'’ The relationship between precipitation and water-
borne diseases has been determined, using the complete
database of all reported waterborne disease outbreaks in
the United States from 1948-1994. In the result of this
study statistically significant association found between
rainfall and disease in the United States.!' One of the major
concerns with a potential change in climate is that an in-
crease in extreme events will occur. Model output has been
analyzed that shows changes in extreme events for future
climates, such as increases in extreme high temperatures,
decreases in extreme low temperatures, and increases in
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intense precipitation events.'?

Finally, we studied for the first time relationship be-
tween geographical distributions of average yearly cli-
matic extremes and average total morbidity in Mongolia.
The results of this study gave us general background about
relationship between geographical distributions of climatic
extremes and diseases, in future we will study association
of average yearly climatic extremes with each group of dis-
eases.
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Prevalence of diabetes risk factors

Myagmartseren D.,” Lkhagvasuren Ts., Altaisaikhan Kh.

ABSTRACT

In this study we aimed to detect main risk factors for diabetes in Mongolia and obtain data we used WHO — STEP sur-
vey modified questionnaire. Survey data were obtained from 3411 valid participants aged 15-64 years. 1104 participants
aged 25 — 64 years have randomly been selected. Participants who were pregnant, less than 25 years old and no check for
fasting glucose level were excluded from the survey in order to determine the risk factors of diabetes. Our study result
shows the main risk factors of diabetes were physical inactivity, overweight and obesity, alcohol and tobacco use and
lack of vegetable and fruit consumption. According to our study results, 3.62% of the surveyed population were identified
having no diabetes risk factors, 62.5% were at risk, 34.3% were in higher risk for diabetes by the WHO criteria. Early
diagnoses of diabetes were 2 times higher in urban population comparing to rural population.

Key words: Noncommunicable disease, BMI, WHR,

INTRODUCTION ence and their ratio (WHR), body fat, arterial blood pres-
According to WHO report, the prevalence of noncom-  sure. WHO criteria for WHR female >0.85, male >0.90 cm
municable diseases such as cardiovascular diseases, diabe-  were considered as a risk factor for diabetes.
tes and cancer were taking 43% of morbidity and 60% of At the third stage of the study, we performed laboratory
mortality. By the year 2020, it will increase to 60% of mor-  examination for capillary blood glucose level, cholesterol
bidity and 73% of mortality. In 2000, 194 million people  and triglyceride level measurements by Accutrend GCT
will be diagnosed and living with diabetes in the world. ! equipment. Diagnosis of diabetes was defined according
The transition to urban environments, greater eco- to WHO criteria which is between 5.6-6.9, considered as
nomic affluence with changes in physical activity, dietary =~ Impaired fasting glucose tolerance and above 7.0 were
patterns and obesity in the young population are increasing  considered as diabetes.
the risk factors for diabetes. > Overweight and obesity were defined according to
WHO expected that prevalence of diabetes will in-  WHO criteria as body mass index (BMI) between 25-30
crease to 150 million people by the year 2025 and to 335 kg/m? and greater than or equal to 30 kg/m?, respectively.
million people by the year 2030.%*
In 2006, 34000 people were diagnosed with diabetes RESULTS
in Mongolia and following the WHO prognosis calculation The prevalence of obesity and overweight of urban
method it will increase to 81000 newly diagnosed diabetes  men in 35-44, 45-54 and 55-64 age groups were 66%,
patients in Mongolia. ' Detection of risk factors for diabe-  59.7% and 52.3%, respectively. These numbers in urban

tes is very important to prevent the morbidity. >¢ women in 25-34, 35-44, 45-54 and 55-64 age groups were
In this study, we aimed to detect main risk factors for  34.1%, 52.7%, 50.7% and 62.5%.

diabetes in Mongolia, which help us to decrease the mor- The prevalence of obesity and overweight in rural men
bidity and mortality of diabetes. in 25-34, 35-44, 45-54 and 55-64 age groups were 26.1%,
51.5%, 69.4% and 52.3%, respectively. In rural women in
MATERIALS AND METHODS 25-34, 35-44, 45-54 and 55-64 age groups were 35.5%,

In the initial screening study, data were obtained from  58.3%, 58.8% and 47.4%, respectively.
3411 subjects aged 15-64 years by WHO —STEP survey In general, the prevalence of obesity and overweight

modified questionnaire. Among participants 1737 were  were common in all groups, especially higher in men from
male and 1674 were female and we studied risk factors as  urban and rural areas in their 45-54 ages. Study shows

like as alcohol, tobacco usage, diet and inactivity. that percentage of the obese and overweight people are
In the survey, we excluded participants who were increased up to 51.1%.

pregnant, less than 25 years old and no check for fasting The mean body mass index (BMI) was 25.21 xkr/m?

glucose level and left 1104 eligible person and invited to  in Mongolian men and 26.49 kr/m> in women. It shows

undergo a more extensive medical examination. us that the proportion of overweight and obese females

The selected 1104 person answered a questionnaire,  were relatively higher as compared to overweight and
underwent a physical examination including assessment of  obese males in Mongolia. In addition, the proportion of
physical activity, height, weight, waist and hip circumfer-  overweight and obese participants tended to increase with
increased age.

“Corresponding anthor: Peripheral blood glucose level was normal in subjects

Health Sci Uni ity of M li . . .
mf;zoojg‘;jﬁoofgﬁf Sy of Hongota with BMI 26.28+0.56, but 20% of the subjects with normal
35
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blood glucose level were obese. Blood glucose level was
higher in subjects with BMI 28.63+2.32 and 36% of them
were obese.

Our study result shows that 89.63% are regular smok-
ers, 33.7 % are living in the smoking environment and
10.37% are occasional smokers. Regarding the sex distri-
bution, 56.5% of men and 9.2% of women were smokers.
The average start smoking age of tobacco-users was 21.6

Tablel. Comperation of physiological measurements

years old. Long duration of smoking is a one of high risk
factors for regular smokers.

From 1104 people 873 (80.6%) had normal level of
blood glucose, 14.9% (165) had abnormal level and 3.4%
(37) had diabetes. There was significiant difference be-
tween physiological measurements of patients with diabe-
tes and healthy people. (Tablel)

Healthy IFG b
Body weight 65.2sm 78.2sm <0.01
Waist circumference 83.9sm 96.1sm <0.01
Hip circumference 96.6sm 101.7sm <0.01
Waist hip ratio 0.87sm 0.94sm <0.01
BMI 25.38g.12 29.1ég.i? <0.01
Smoking 29.2% 43.2% <0.01

Overall, consumption (under 5 serving sizes) of fruit
and vegetables were low among the participants. Also
there were big difference between sex and ethnic groups.
It was interesting to admit that the consumption of fruit and
vegetables tended to decrease with increased age.

70% of the population did not consume the products
containing whole grain, which means the intake of fibre-
rich whole grain is very low among Mongolians. And the
consumption of the products containing whole grain tended
to decrease with increased age.

Physical activity was assessed based on intensity, du-
ration and work-related activities and 21.8% of the partici-
pants were physically inactive.

The prevalence of diabetes of the population (3.4%)
in our study was higher by 0.3% as compared to the
prevalence of diabetes from 1999 (3.1%).

In our study, the prevalence of impaired fasting glu-
cose (IFG) in capillary blood vessels (14,9%) was higher

Table 2 Risk correlation

by 5.7% as

compared to the prevalence of impaired glucose
tolerance (IGT) from 1999 (9.2%).

According to J.Suvd’s research conducted in 1999,
9.2% of the people identified IGT were had diabetes.

There are five major risk factors for developing diabe-
tes such as tobacco and alcohol use, overweight and obes-
ity, lack of vegetable and fruit consumption and physical
inactivity.

We studied risk factors for diabetes in 165 patients with
abnormal IFG. There were 32 woman and 25 man from the
city and 66 man and 42 woman from countryside. Also 17
man and 4 woman with diabetes from the city and 9 man
and 7 woman from countryside. (table 2)

From the table it is significant that physical inactivity,
hypertention, overweight, regular smoking use and con-
suming less that 5 serving sizes of vegatables and fruites
have strong coorelation (OR>1).

Risks OR 95 %ClI P

Physical Inavtivity 35 1.746 6.649 <0.05
Hypertention 3.1 1.580 6.111 <0.05
Overweight 2.0 0.992 4.013 <0.05
Smoking 1.8 0.909 3.470 <0.05
Consuming less than 5 serving 11 0.463 5 467 <0.05

sizes of vegetables and fruits
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If none of the five common risk factors were present,
a participant was classified as being at low risk, with less
than 3 risk factors out these five classified as at risk and

with 3 or more risk factors classified as having high risk for
developing diabetes.(Table 2)

Table 3. Risk assessment

Blood Glucosae Level*

Risk
Normal Abnormal Diabetes

Non risk 421 1,76 --
With 1 risk 26,17 14,12 3,85
With 2 risks 38,91 38,82 30,77
With 3 risks 22,98 30,59 42,31
With 4 risks 7,17 10,59 11,54
With 5 risks 0,57 4,12 11,54
Total 100 100 100

*P.S: To assess risk factors we excuded patients with diabetes.

CONCLUSION
In Mongolia, common risk factors of diabetes were
obesity and overweight, higher cappilliar blood
glucose level, physical inactivity, tobacco use and
lack of vegetable and fruit consumption. Among
participants of our study, 51.1% of the subjects were
obese and overweight, 7.6% has higher blood glucose
level. 56.56% of men and 9.22% of women were
smokers. 98.7% and 54.8% the subjects consumed

times higher in urban participants than the participants
from rural area, which improves the early diagnosis of
diabetes. Blood glucose level, WHR and BMI of men
and women tended to increase in urban and rural area
with increased age.
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The participation in blood glucose level test was 2
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Association between job stress and health risks
in sample of Mongolian government
administrative employees

Sugarmaa M", Lkhagvasuren Ts?

ABSTRACT

A number of studies demonstrated that an adverse psychosocial work environment is associated with health risk
outcome. However these studies are mainly based on samples from developed western or rapidly developing countries.
Whether similar results are found in post-communist societies in transition, such as Mongolia is still unclear. We study this
question in a Mongolian sample using two established job stress models, demand-control and effort-reward imbalance.
The analyses are based on a sample of employees of government service in Ulaanbaatar, Mongolia (n=315). The psycho-
social work factors were measured by original scales of the two models. Indicators of well-being were used: self-reported
health and depressive symptoms (CES-D), hypertension, obesity and serum lipids. In addition, socio-demographic and
socio-economic variables were included. Following descriptive analyses, multivariate logistic regressions models were
estimated. Having assessed psychometric properties of the Mongolian version of the work stress scales, findings demon-
strate for each model poorer well-being in the presence of work stress. However, when testing the two models simultane-
ously, significant odds ratios (OR) are observed for effort-reward imbalance, with OR for self-rated health = 2.83 and OR
for depressive symptoms = 2.51 and for job strain with OR for obesity = 2.83. These results indicate that the two models
of job stress can be applied to a working population in Mongolia.

Key words: Psychosocial factors at work, job stress models, health risk outcome, government employees

INTRODUCTION (1990). By this model, stressful experience at work results
For the last decades, occupational health research in  from job task characteristics defined by 2 dimensions: psy-
developed countries has been conducted on psychosocial  chological demands put on working person and degree of
factors of work place beyond occupational disease. Re-  control available to person to perform the required tasks
search on job stress and health is part of a medical sociol-  (Figure 1). Low level of control or decision latitude mani-
ogy that aims to understand social and psychological fac-  fest itself in 2 ways: first, as lack of decision authority and
tors to human health and disease. second, as low level of skill utilization as defined by mo-
More specifically, protective and damaging effects notonous and repetitive work. Jobs with high level of psy-
on health produced by peoples’ behaviours, cognitions chological demand in combination with a low control are
and emotions through core social roles in adult life (work  stressful because limit the individual’s autonomy and sense
role, civic roles, family roles etc.) are analyzed using a  of control while generating continued pressure (high job
specific theoretical and methodological approach.! The  strain). This condition may affect adversely physical and
stressful characteristics of psychosocial factors are more  mental health which is documented in number of studies.
appropriately assessed by using self-report data obtained  in other hand, jobs defined by high challenging demand
from questionnaires and interviews. But, these measure-  and high degree of decision authority and learning oppor-
ments need to be based on theoretical model. While several  tunities are likely to evoke feeling of mastery, which makes
theoretical models of job stress have been developed®® two  active. Active jobs may stimulate healthy functioning and
models have received more attention in recent past years:  buffer the adverse effect of stress at work.’
Demand- Control model and model of Effort-Reward im- The effort-reward imbalance model developed by
balance.* Siegrist (1996), is concerned with the stressful features of
The Demand Control model was introduced by Kara-  work contract. This model builds on the notion of distribu-
sek (1979) and further developed by Karasek and Theorell  tive justice or social reciprocity. Social reciprocity assumes
employment contract which is operated efforts spent by
employees and rewards in turn from employers. Rewards
are defined by money, esteem and career opportunities in-
*Corresponding author. Department of Social Science and Humanities, Cluding jOb Security' The effort reward imbalance model

School of Public Health, Health Sciences University, POB 963/46, Ulaan-  claims that lack of reciprocity between the costs and gains
baatar, 210646, Mongolia. E-mail:msumaa@yahoo.com

1 School of Public Health, Health Sciences University of Mongolia
2 Health Sciences University of Mongolia
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(high effort and low reward condition) elicits strong nega-
tive emotions with sustained autonomic and neuroendo-
crine activation and adverse long term consequences for
health (Figure 2). These two models complement each
other by focusing on job task profiles and employment
contract respectively. They offer opportunities for combin-
ing information on job stress and heath as conditions of
low control and low reward often occur in the same work
environment.®

A number of studies demonstrated that an adverse psy-
chosocial work factors is associated with less favourable
well being and health outcomes. However these studies
are mainly based on samples from developed western or
rapidly developing countries. In Mongolia, research on oc-
cupational health has developed in 1960s focusing mainly
on the relationship between the condition of a work place
and morbidity, restricted to occupational diseases. We con-
ducted first time in Mongolia a cross sectional study to link

an adverse psychosocial work factors to increased health
risk in sample of government administrative employees
who represented a big social group of Mongolian work-
ing population using two established job stress models,
demand-control and effort-reward imbalance.

The objective of the study was to explore the associa-
tions between psychosocial job stressors and health risks in
a population of Mongolian government administrative em-
ployees. This paper addresses the three following research
questions in frame of the study:

(1) How is prevalence of the health risk in the study
population?

(2) How much is the burden of job stress in the study
population?

(3) Are significant associations observed between
psychosocial job stressors and health risks (e.g. cardiovas-
cular risk factors, depression, and self- rated health)?

Actiy
Job Demands L
Motivation to
Low High Develop New
\ Behasfor Patterns
High
S ) Vi
Job LOW STRAIN ACTIVE
Decision
Latitude
(SKill use +
Decision
authority)
PASSIVE HIGH STRAIN
Low

Figure 1. Demand-Control Model (R.Karasek, 1979, 1990)
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- wage, salary
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motivation
(‘overcommitment’)

Imbalance maintained

-+ if no alternative choice available

-+ if accepted for strategic reasons

-+ if motivational pattern present (overcommitment)

Figure 2. Effort-Reward Imbalance Model (J.Siegrist, 1996)
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MATERIALS AND METHODS

A Cross-sectional study was conducted among 315
employees from 10 Central and 4 Local Mongolian gover-
nor offices in 2005-2006. The study protocol was approved
by the biomedical research ethics committee of Health
Sciences University of Mongolia. Data were collected by
self administered questionnaire comparable to the Health,
Alcohol and Psychosocial factors In Eastern Europe (HA-
PIEE) study. Self-administered questionnaire included the
2 models measuring psychosocial factors: Demand Control
and Effort reward imbalance models. By Demand Control
model, 2 dimensions were used: psychological demands
(6 items) and control (6 items). The scores and subscores
were constructed following recommendations of Karasek,
and dichotomized at the median of total sample for use in
the analysis.” Two dimensions of Effort- Reward imbal-
ance model were included: effort (5 items, Cronbach’s al-
pha coefficient 0.83), reward (11 items, Cronbach’s alpha
coefficient 0.81). To measure effort-reward imbalance, a
effort reward ratio was calculated according to standard
procedures.® For the analysis, effort, reward scale as two
separate variables and ratio as dichotomized variable up-
per tertile were used.

Indicators of heath outcome were included self rated
health, depressive symptom, arterial hypertension, body
mass index and serum lipids.

Blood pressure was measured on the left arm 2 times
with 1-2 minutes interval between measurements using
sphygmomanometer. Blood samples were collected in
work place. Serum total cholesterol, HDL, LDL, triglycer-
ide were measured using automatic analysator. Self-rated
health was measured by a standard 5-point Likert scale
item ‘very good’, ‘good’, ‘fair’, ‘poor’ and ‘very poor’
with less than good indicating poor health.” Depressive
symptoms were measured by the Centre for Epidemio-
logical Studies Depression scale (short version of CES-D
scale).!” Short version of CES-D consists of 10 self-report-
ed items (4-point likert). For the analysis we used upper
tertiles. Height and weight were measured using standard
procedures. Body mass index (BMI) calculated as weight
in kilograms divided by height and meters squared.

Statistical analysis:

Descriptive and analytic statistics were carried out
according to the research questions. Study objectives are
met by applying appropriate bivariate and multivariate
statistical techniques. Psychosocial work stressors (effort-
reward imbalance, job strain) were entered into the model
to predict poor self rated health, depression, CVD risk
factors (hypertension, obesity, high total cholesterol, high
LDL, high triglycerides,) controlling other covariates such
as age, sex, marital status, salary, working years, position
rank and material deprivation status.

All analyses were performed using SPSS 12 statistical
package.
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Results:

Mean age of the study population was 44.7 (SD6.9,
range 34-61) years and mean duration of work experience
in civil service was 17.5 (SD 9.6, range 1-39) years. Of
the subjects, 39.7% were men, 60.3% were women, 18.1%
were managerial and 81.9% were executive staff. However,
men dominated in a managerial position (77.2%), whereas
women were more frequent in executive position (68.6%,
¥*=40.9, p=0.000). Regarding the marital status 81.3 % of
the participants were married and 18.7 % single.

42.9 % of subjects rated their health to be in good, 55.2
% in avarege, 1.9 % in poor condition, in other words 57.1
% are not satisfied with their health. The average CESD
score was 6. 28.6% of men, 33 % of women were depressed
as measured by CESD.

According to the health outcomes, the prevalence of
hypertension among government employees aged 35-60
years was 37.8%. In regard to sex, prevalence of hyperten-
sion was 49.6 % for men, 30 % for women (p<0.001), thus
one in every 2 males has arterial hypertension (table 1.).
Prevalence of hypertension is increased with age. Mean
value of systolic and diastolic pressure varies in range of
normal level (table 2.). Arterial hypertention was observed
higher by 16 % for employees in mangerial position com-
pared to in execuive position (p<0.05).

Prevalence of obesity was 19.4%, it is increased with
age. In regard to gender, the difference was statistically sig-
nificant that 28.8 % of males and 13.2 % of females were
accordingly obese. By occupational status, obesity were
observed higher among employees in managerial than in
executive position (36.8 %, 15.5 % respectively).

The prevalence of high cholesterol (above 220
mmol/l) was observed 25.45% among subjects. This risk
is increased with age. Regarding gender, prevalence of hy-
percholesterolemia was 35.2 % for men and 18.9 % for
women thus cholesterol risk was 2 times higher in males
as compared to females. Risk of high triglycerides (above
150 mmol/l) was 5 times higher in males than in females.
In regard to occupational position, the proportion of trig-
lyceridemia was 36.8 % for men.

Prevalence of LDL above 130 mg/dl was 16% of sur-
veyed participants. In regard to gender, prevalence for both
sexes is relatively same (18.4 %; 14.7 %).

Table 2. shows that women reported high effort condi-
tion more than men. The similar prevalence of low control
was reported by both genders. Hence, high job strain was
found similarly in men and women. Subjects aged 40-49
years reported high demand but subjects above 50 years
reported low demand at work. In regards to control, lowest
control was reported by employees aged 35-39 years, and
similar prevalence of low control was found in age groups
of 40-49 and above 50 years. Lowest prevalence of job
strain was found in subjects aged above 50 years.

By occupational status, employees in managerial
position work with high demand and high control. High
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prevalence of low control was among employees in low
occupational position. Accordingly, subjects in the lowest
employment grade work with high job strain. Regarding
work experience in government service, employees in 10-
19 working years work in high demand and low control
condition. Therefore, high job strain was found in employ-
ees of this group.

In bivariate analysis between components of Effort-
Reward Imbalance and socio-demographic indicators
women work under high effort and low reward condition
(Table 2.). So, high prevalence of effort —reward imbalance
was found among women. Employees aged 35-49 years re-
ported high effort at work as compared to other age group.
High reward was increased with age. There is statistically
significant association observed between high reward and
increased age. This can be related to their working years,
work experience and also satisfaction with their salary, su-
pervisor’s and colleagues’ esteem. High effort- reward im-
balance was more prevalent among subjects aged 35-39.

Effort reward imbalance was in low grade of occupa-
tional position, reported by 36.6 % compared with 28.6% in
highest grade. Therefore, employees in executive position
are working in adverse psychosocial work environment
more than in managerial position. Highest prevalence of
effort reward imbalance was found in group with working

experience of 10-19 years. Similar tendency are observed
in both models, Demand-control and Effort reward imbal-
ance.

In the logistic regression analysis when testing the two
models simultaneously, significant odds ratios (OR) are
observed for effort-reward imbalance only, with OR for
self-rated health = 2.83 and OR for depressive symptoms
=2.51 (Table 3.). The result shows the risk of obesity was
related to high job strain (OR=2.83, 95% CI=1.09-7.33)
but there is no assocttions observed with other health
outcomes. Although not statistically significant, effort
reward imbalance showed a tendency to be associated with
high prevalence of high total cholesterol (OR=1.79, 95%
C1=0.99-3.23). Generally, adverse psychosocial factors at
work was not associated with cardiovascular risk factors as
elevated serum lipids.

Observed associations between material deprivation
and reduced well being ( poor self rated health and
depression) in bivariate analysis, has become weaker in
logictic regression analysis. Obesity were significantly
associated with increased age and with high occupational
position. In logistic regression results shows that elevated
total cholesterol and tryglicerids are consistently associated
with increased age and high prevalence in males.

Table 1. Association between socio-demographic, socio-economic indicators and health outcome.

Health outcome

. . High . .
Variabl - -
ariable Hypertension Obesity fhgh t(l)tal cho ililgh triglycer:
estero LDL ide
% p % P % 0 % 0 % 0
Gender Male 49.6 0.00 28.8 0.00 352 0.00 184 039 40.0 0.00
Female 30.0 13.2 18.9 14.7 8.4
Age group 35-39 19.8 0.00 99 003 16.0 0.01 13.6 046 8.6 0.004
40 - 49 36.5 20.9 24.3 18.9 23.0
50 + 57.0 25.6 36.0 14.0 29.1
Marital stat Married 383 0.70 23.0 0.00 246 0.50 15,6 057 23.0 0.06
Aritar SIS - ginigle 35.6 3.4 28.8 18.6 11.9
Income Low 31.7 0.09 134 023 182 0.07 19.5 0.61 20.7 0.59
Medium 37.1 21.9 24.5 14.6 23.2
High 48.6 22.9 34.3 15.7 17.1
Deprived 427 023 182 068 209 020 182 042 191 053
Material de- / MDI>4 / ’ ' ’ ' ’ ' ’ ' ’ '
privation Not deprived
/MDI= 0-3.99/ 40.7 20.1 27.5 14.7 22.1
Occupational Managerial 50.9 0.02 36.8 0.00 28.1 0.61 246 0.06 36.8 0.001
position Executive 34.9 15.5 24.8 14.3 17.4
Working expe- Upto 10 years  24.4 000 146 008 271 006 207 022 159 029
rience in civil 10— 19 years 324 16.4 243 11.7 19.8
service 20 + 51.2 25.6 314 17.4 24.8
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Table 2. Association between socio-demographic variables and job stress measures

. Low  High High Low Low High =°V High High Low o Effort
Variables . . - reward reward
demand demand control control strain  strain effort reward reward .
fort balance  imbalance
Gender:

Male  74.8 25.2 65.3 34.7 89.4 106 672 328 728 27.2 68.8 31.2
Female 65.6 34.4 67.0 33.0 89.3 10.7 65.1 349 645 35.5 62.2 37.8
J-value 0.08 0.75 0.97 0.69 0.12 0.23

Age:

35-39 704 29.6 65.0 35.0 87.5 125 65.0 350 519 48.1 57.7 423
40-49  64.4 35.6 66.7 333 86.9 13.1 63.5 365 705 29.5 63.7 36.3

50 + 46.5 235 67.1 32.9 95.3 4.7 70.9  29.1 77.9 22.1 73.3 26.7
0-value 0.15 0.95 0.11 0.50 0.001 0.10

Occupation-
al status:
AﬁZ‘;ge‘ 64.3 35.7 772 228 929 71 684 316 750 250 714 28.6
Executive  70.3 29.7 63.9 36.1 88.6 11.4 65.4 346 66.3 33.7 63.4 36.6
0 —value 0.37 0.05 0.34 0.66 0.20 0.25
Working
experience:
<I0years 74.1 25.9 67.9 32.1 90.0 10.0 74.1 259 679 32.1 90.0 10.0
10-19 64.5 355 64.5 35.5 87.2 128 645 355 645 35.5 87.2 12.8
>20years 70.8 29.2 66.7 333 90.8 9.2 70.8 292 66.7 333 90.8 9.2
d -value 0.33 0.88 0.65 0.33 0.88 0.65
DISCUSSION

The cross-sectional study showed that psychosocial
factors at work measured by 2 job stress models were
risk factors for some health outcomes. For instance, the
strongest association was observed between effort reward
imbalance and subjective health outcomes such as poor
self rated health and depressive symptoms. Job strain was
a risk factor for obesity.

Our findings are in accordance with those of the cross-
sectional studies by Pickart et all., who reported that effort
reward imbalance was associated with depression'' and
poor self rated health'?, by Tsutsumi et all', who found that
effort reward imbalance was risk factors for depression,
by Dragano et all"¥, who confirmed that effort-reward
imbalance was associated depression in population, by
Niedhammer et all.,(15) who reported associations between
effort reward imbalance and depressive symptoms and
with other studies with results on assocaitions between
effort —reward imbalance and poor self rated health.'*?° In
our study, findings on job strain was not consistently with
the studies on association between job stain and health
outcomes .

Our research did not fully support the hypothesis that
an adverse psychosocial work stressors are associated with
cardiovascular risk factors.

In covariates, we found that increased health risk is
more associated with socio-demographic indictors such as
age and occupational position. Speciafically, the higher the
postion and higher the health risk.
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As a cross sectional studies, some limitations need to
be discussed. First, a causal relationships was not deter-
mined by these results. Second limitaions is possible re-
porting bias. Third, there could be potential selection bias.
Our sample is restricted to civil servants in administrative
post in Ulaanbaatar, so they would not represent whole
population. Forth limitation related to statistical analysis.
Evidence indicates that effects based on continuous vari-
able on ratio are most convenient statistical approach in
future studies.?

CONCLUSION
Health risk such as overwieght, obesity and hyperten-
sion was prevalent among civil servants, especially
among men. There is inverse association between oc-
cupational status and health outcomes. The high prev-
alence of participants reported their health less than
good so they are not satisfied with their health and it
could predict health risk.
Having assessed psychosocial factors at work, preva-
lence of employees who work in adverse psychosocial
job condition is relatively low. Psychosocial factors at
work are related to age, working experience and oc-
cupational position.
This study provides first evidence of adverse effect of
psychosocial factors at work on mental and physical
heath in sample of mongolian working population.
These results indicate that the two models of job stress
can be applied to a working population of Mongolia.
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The current situation of the non-communicable
diseases in Mongolia

Ganchimeg U*!, Angarmurun D', Davaalkham D!

ABSTRACT

According to the WHO estimation, 43% of all diseases and 60% of all deaths are due to chronic diseases including
cardiovascular diseases, diabetes mellitus and cancer. The prevalence of noncommunicable diseases (NCDs) are con-
stantly increasing with 77% of all deaths and 85% of the global disease burden occurring in the Western Pacific Region of
WHO of which Mongolia forms a part. The objective of this analysis was to determine the current situation of noncom-
municable diseases and injuries in Mongolia. We used a retrospective descriptive study design to determine the current
situation of morbidity and mortality of the non communicable diseases. Nationally representative data have been used
from the related resources. While significant progress has been made in decreasing the mortality of infants and children,
adult mortality has been increasing with rapid force. Main causes of death are diseases of the circulatory system, cancer,
injury and poisoning, diseases of the digestive system and respiratory system. Ischemic heart diseases, cerebrovascular
diseases and hypertension are the main causes morbidity and mortality due to the CVDs. Deaths due to the CVD and can-
cer accounted for 8% and 5% of total population in 1980, but they have increased to 36% and 21% in 2008, respectively.
As of 2008, the injuries have been more than doubled compared to previous years. The prevalence of CVD is predominat-
ing among male and has been the 4th main cause among age group of 20-44 years and the 1st leading cause among age
group of 45-64 years. The most common cancers are liver, stomach, lung, oesophagus and cervix uteri cancers and they
account for 78% of all cancer. There are 135.5 new cases of cancer per 100 000 people per year. The highest incidence
rate occurs in the age groups 40-55 years mainly affecting people with at work age. It is noticeable that 78.3% of newly
diagnosed patients are already at the late stages of cancer, and 67.1% of the newly diagnosed cases of cancer die within a
year after the diagnosis. NCDs are the crucial health problem in Mongolia that have been steadily increasing during the
last 20 years particularly among working age groups. Primary prevention of the NCDs are urgently required in order to
decrease morbidity and mortality rates in Mongolia.

Key words: non communicable disease, incidence, mortality, prevention

INTRODUCTION Ministry of Health, 46% of population above 15 years of

Located in the northern part of central Asia, Mongolia  age die before age 60 in Mongolia, a rate that is one of the
is a landlocked country bordered by Russia to the northand  highest in the world (Figure 1).
China to the south. By the end of 2008, of the total popula- 5000%

45.8%—

tion, 61.4 percent is living in cities, and the remaining 38.6
percent resides in rural areas. Moreover, 1071.7 thousand
people reside in Ulaanbaatar city.!

The WHO estimates that the healthy life expectancy is
53 years for males (full life expectancy is 61 years) and 58
years for females (full life expectancy is 69 years)?. Thus,
many Mongolians not only die during their productive
years, but are also unable to work effectively and have a
healthy life for as much as 14% of their lives®. While sig-
nificant progress has been made in decreasing the mortality  Figure 1. Percentage of population above 15 years of age
of infants and children, adult mortality has been increas-  who die before age 60
ing with rapid force. According to official statistics of the

41.67%

33.33%

25.00%

16.67%

8.33%

Mongolia Russi |
ussia K azakhstan Uk”“‘“Turkmenistanr,,jikmn Usbekistn 0%
cnia

Georgia

Sources: WHO. The World Health Report 2003-Shap-
Department of Fpidemiology and Biostastics ing the future and the Health Indicators 2003 by the Di-

School of Public Health . . .
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Table 1. Selected demographic indicators in Mongolia in comparison with selected countries (Estimates: 2005-2010)

Popula-
Country grt;‘glth CBR* CDR* GDP* IMR® rr?(frltoavl‘i ; _ TFR*  Life Expectancy®
rate (%)*
Male Female Total

Mongolia 1.15 19.0 6.7 3223 42.1 44.0 2,02 63.2 69.8 66.4
China 0.63 13.5 7.0 26042 229 29 1.77 713 74.8 73.0
Japan -0.07 8.2 9.1 342247 32 4 1.27  79.0 86.2 82.7
Republic of Korea  0.39 9.5 55 198405 44 1.22 759 82.5 79.4
Norway 0.93 12.3 87 824646 35 1.89 783 82.8 80.6
Sweden 0.49 11.7 10.1 498732 3.1 4 1.87 787 83.0 80.9
Kazakhstan 0.72 19.8 11.3  6753.0 25.6 30 231 59.0 71.2 64.9
Kyrgyzstan 1.22 224 7.4 704.4 373 46 2.56  64.1 71.6 67.8
Legend:
CBR  Crude birth rate (per 1000 births)
CDR  Crude death rate (per 1000 births)
IMR  Infant mortality rate (per 1000 population)
TFR  Total fertility rate (per woman)
*GDP  Gross domestic product by 2007 /USD/

No data available

Sources: Population Division of the Department of
Economic and Social Affairs of the United Nations Sec-
retariat, World Population Prospects: The 2008 Revi-
sion, http://esa.un.org/unpp, Monday, October 12, 2009;
10:11:52 PM.*; United Nations Statistics Division. World
Statistics Pocketbook. http://data.un.org/CountryProfile.
Tuesday, October 13, 2009: 12:32:50 PM®

According to the United Nations Organization statis-
tics, average life expectancy in Mongolia 66.4 years which
is much shorter than that of other Asian countries such as
South Korea (79.4 years) and China (73.0 years).* The ob-
jective of this analysis was to determine the current situ-
ation of noncommunicable diseases and injuries in Mon-
golia.

MATERIALS AND METHODS

Study design: We used a retrospective descriptive
study design to determine the current situation of morbid-
ity and mortality of the non communicable diseases.

Data sources: In this analysis nationally representa-
tive data have been used from the following resources.
Yearly statistical reports, and original data file from the
Health Statistics Office of the Department of Health, and
the National Cancer Center. In addition data sources from
National Statistical Office, websites of the World Health
Organization are used where needed.
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In this report morbidity and mortality of cardiovascular
diseases, cervix uteri and breast cancers and diabetes are
shown based on the data of last five years. However, lead-
ing causes of population morbidity and mortality describes
data of last 30 years or since 1979 and 1980 in order to
show the trends and changes in the population morbidity
and mortality.

Statistical analyses: Morbidity of the population are
described as prevalence and incidence (per 10000 popula-
tion). Mortality data are shown as number and death rates
per 100000 population. In order to compare the current
situation of morbidity and mortality due to the noncommu-
nicable diseases in Mongolia, statistical data of some Asian
(Korea, China, Japan and etc.) and European (Kirgizstan,
Kazahstan) countries have been used.

RESULTS

Noncommunicable diseases morbidity

According to the statistics estimated by WHO, 43% of
all diseases and 60% of all deaths are due to chronic dis-
eases including cardiovascular diseases, diabetes mellitus
and cancer. The prevalence of NCDs is constantly increas-
ing with 77% of all deaths and 85% of the global disease
burden occurring in the Western Pacific Region of WHO
of which Mongolia forms a part. Most cases of NCDs
occur in low and middle income countries and the Western
Pacific Region (out of 6 WHO Regions) is ranked third
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after Europe and America in relation to disease burden and
mortality rate.

During the last few decades the mortality and inci-
dence of noncommunicable diseases has risen gradually.
Consequently, circulatory system diseases, now called “life
style and behavior dependent diseases”, cancer, and inju-

ries causing morbidity have become the leading causes of
morbidity and mortality. Prevalence of CVD has increased
from 91.3 in 1980, to 645.6 in 2008 per 10000 populations
(Figure 2). As of 2008, the injuries have been more than
doubled compared to previous years.

3000
2500
2000
1500
1000
500
0

=—#—Injury and poisoning
—d—diseases of genitourinary

—f=—diseases of digestive system

=l—diseases of circulatory system
= diseases of respiratory system

2008

Figure 2. Leading causes of population morbidity in Mongolia, 1980-2008 (per 10000)

Compared to other regions, the prevalence rates of dis-
eases of the digestive system were highest in the central
and eastern regions, rates of diseases of the genitourinary
system were highest in the western and central regions,
rates of diseases of the circulatory system were highest in
the central and khangai-gobi regions, and rates of injuries
and poisonings were highest in the central and eastern re-
gions.!

Noncommunicable disease mortality

During the last few decades, Mongolia has experi-
enced a gradual epidemiological transition from a prepon-
derance of infectious diseases towards non-communica-
ble and degenerative diseases. The main causes of death
among population are diseases of the circulatory system,
cancer, injury and poisoning, diseases of the digestive sys-
tem and respiratory system. Nowadays 2800-3000 people
or one in five die annually because of circulatory diseases,
and cancer, trauma, poisoning or other external factors
respectively'>6,

=—4—circulatory

=#—Neoplazms

== njury
—=respiratory

——digestive

Figure3. Leading causes of population mortality in Mongolia, 1979-2008 (proportion)
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Incidence, prevalence and deaths of Cardiovascular
Diseases

During the last decades prevalence and incidence of
CVDs have been increasing in Mongolia. According to the
health statistics, in 2008 the CVD related mortality rate
was 20.54 per 10000 population or 22.02 per 10000 males
and 18.76 per 10000 females. The prevalence rates of dis-
eases of the circulatory system as well as the related mor-
tality rates were highest in the central and khangai-govi
regions'. The prevalence of CVD is predominating among
male and has been the 4™ main cause among age group of
20-44 years and the 1* leading cause among age group of
45-64 years.

In last the 5 years, the prevalence of CVD were reg-
istered as 506.8-577.8 per 10000 populations. The inci-
dence of CVD has steadily increased from 43.8 in 2004 to
270.6 in 2008. The high incidence of CVD in 2007 could
be caused by the screening conducted during the “Healthy
Mongolia” project’.

700,0 -
577.8
g 600.0 1 =958 514,1 50;9-,6/‘\51’7-4
g 500,0 —— |
2 400,0
=1
2 3000 -
o
S 2000
3
A 100,0
0,0
2004 2005 2006 2007 2008
—e—Prevalence ~—#=Incidence

Figure 4. CVD prevalence and incidence, per 10 000 pop-
ulations, 2004-2008
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Figure 5. CVD prevalence by sex, 2004-2008, per 10000
populations

2007 2008

According to the statistical data, CVD prevalence is
predominating among female and has been the 4" main
cause of morbidity among age group of 20-44 years and
the 1% leading cause among age group of 45-64 years’.
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Figure 6. The structure of CVD prevalence (%)

According to the deaths due to stroke, the rates of
death increased by age and the highest death rates occurred
among people aged over 60 years of age.

160.0

140.0
120.0
100.0
80.0
60.0
40.0
20.0
0.0

<20 20-29 30-34 35-39 40-44 45-49 50-54 55-59 60-64 65-69 69+

u female mmale m total

Figure 7. Deaths due to the stroke, by age and sex (per 10
000)

Deaths due to ischemic heart diseases also have a ten-
dency to increase by age and occur predominantly among
people aged over 65 years.

180.0 4
170.0
160.0
150.0
140.0
130.0 4

per 10000

120.0
110.0
100.0

116.3

2004 2005 2006 2007 2008

—t—total —M—male —&—female

Figure 8. Prevalence of ischemic heart diseases, 2004-
2008, by sex, per 10 000

The prevalence of ischemic heart diseases for both
males and females has been increased during the last five
years.

Hypertension and ischaemic heart diseases are the
leading causes of CVDs in Mongolia, that accounted for
more than 60% of CVDs related morbidity in last 5 years.
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16,0% 19.5%
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Figure 9. Structure of cardiovascular disease mortality
(proportion)

Every year between 5500 and 6000 deaths occur due
to diseases of the circulatory system. Cerebrovascular
diseases, hypertension and the myocardial infarction are
the main contributors of CVD related deaths that accounted
for 65% of CVD related mortality among the population.

Leading causes of cancer in Mongolia

The second major contributor to excess mortality is
cancer. The highest rates are seen for liver cancer, thought
to be the result of high rates of hepatitis virus infections
and alcohol intake®.

EMen EWomen

66.7

209 318
2156
16,8
124 10
I 71 5
L iR = [
Liver Cervical  Stomach Oesophagus Breast Lungcancer

cancer cancer cancer cancer cancer

Figure 10. Leading causes of cancer in Mongolia by sex,
2000-2008 (per 100 000 population)

For men liver stomach and lung cancers are dominat-
ing whereas for women the leading cancers are liver cancer
followed by cervical uteri cancer.

The incidence of breast cancer is relatively low. How-
ever, mortality from breast cancer is unexpectedly high, in-
dicating an opportunity for achieving better outcomes with
improved diagnosis and management.

The incidence of breast cancer was 5.8 in 2002 and 7
in 2008, whereas the mortality increased from 2 to 2.5 dur-
ing 2002 and 2008.

Table 2. Cervical and breast cancer incidence and mortality of several countries in 2007 (100.000 pop)

Female breast

Female breast can-

. Female cervix
Female cervix cancer

oy et ey oo S
Kazakhstan® 38.31 20.27 15.35 7.93
Kyrgyzstan® 17.97 14.3 15.34 9.98
Norway* 113.9 20.79 12.53 2.65
Sweden® 146 21.76 9.59 1.96
Mongolia® 3.4 1.1 12.3 3.7

According to the comparison of cervical and breast cancer, incidence of cervical cancer is higher than in Sweden but

lower compared to Norway, Kazakhstan and Kyrgyzstan.

100 v = o
m New cases

Figure 11. New cases of breast cancer, 2000-2008, by age
group (100.000 populations)

Source: Database of the National Cancer Center. 2000-
2008years
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Incidence of breast cancer is the highest among age
groups of 40-49 and over 65 years in Mongolia. But the
mortality from breast cancer is increasing by age.

60
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Figure 12. Deaths due to breast cancer, 2002-2008 by age
group (100.000 pop)
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Source: Database of the National Cancer Center. 2002-
2008years

Unfortunately more than 80% of the new cases of breast
cancer are diagnosed in their late or 3" and 4 stage.
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Figure 13. Breast cancer by stage of diagnosis, 2003-2005
years (100.000 pop)

The provinces Umnugovi and Darkhan provinces have
higher incidence of breast cancer compared to other prov-
inces and cities, the cause of which remains unclear. Mor-
tality rate is leading in the following provinces: Gobi Altai
2.2 ,Dornod 2.1, Khentii 1.4 Selenge 1.1 and Ovorkhangai
0.2. aimags. Cervical cancer is mainly occurring among
women aged 35-54 in Mongolia'>¢3,
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Figure 14. Breast cancer prevalence in 2000-2008 years
(100 000 pop)

Source: Database of the National Cancer Center. 2000-
2008years
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Figure 15. New cases of cervical cancer,
age group (100000 pop)
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Source: Database of the National Cancer Center. 2000-
2008years
Deaths due to cervical cancer have a tendency to in-
crease by age and were highest among women aged over
65.
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Figure 16. Deaths due of cevical cancer,2000-2008 by age
group(100.000 pop )

Source: Database of the National Cancer Center. 2000-
2008years
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Figure 17. Cevical cancer by stage of diagnosis, 2003-
2008 years (100.000 pop)

According to the last 5 years, cervical cancer incidence
is different by province and cities. Interestingly Umnugo-
vi has the highest incidence of cervical cancer. It is more
than twice higher than in the capital Ulaanbaatar city. Far
western provinces of Uvs, Zavkhan and Bayanulgii have
the lowest incidence of cervical cancer in Mongolia.These
differences could be related to the screening programs in
the provinces. Mortality rate is leading in the following
provinces: Dornod 16.3, Darkhanl5.4, DornoGovi 13.6,

UmnuGobi ) 68.5
Darkhan Uul 44
Selenge 36.8
TUY 312
Govisumber ) 30,4
Dornod 29

Ulaan baatar  } 25,2
Bulgan ) 24/6
Khuvsgul ) 23,9
Dornogovi | 234
Khuvsgul 20,9
Sukhbaatar 20,2
Khentii | 18,4
Govi Altai ) 18,1
Arkhangai ) 17.4
DundGobi ) 16.7
Bayankhongor 15,5
Khovd ) 15
Uvurkhangai ) 146
Uvs 11,3
Zavkhan 10.8
Bayan Ulgii == 4 O
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100.000 pop.
Figure 18. Cervical cancer prevalence in 2000-2008 years
(100 000 pop)
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DISCUSSION

It is projected that by 2020, NCDs will account for
60% of the global burden of disease and 73% of all deaths.
Many factors contribute to the wide spread of NCDs. As
defined in the World Health Report 2002, 10 common risk
factors such as unhealthy diet, physical inactivity, smok-
ing, alcohol use, tobacco use, overweight, raised blood
pressure, raised total cholesterol levels and raised blood
sugar are the most prevalent risk factors among the world
population. WHO projected that a total of 106 million
people will die from NCDs over the next 10 years in the
countries of the Western Pacific Region which means that
deaths from NCDs will increase by 20% percent as com-
pared to the current situation’.

According to the Mongolian NCD steps survey (2005),
it is indicated that prevalence of smoking is 28%, and that
there is a high consumption of alcohol and low consump-
tion of fruit and vegetables among the Mongolian popu-
lation. About 23% of the surveyed population showed a
low level of physical activity, 34% and 30% of the sur-
veyed population did not engage in vigorous and moder-
ate physical activity accordingly at work and recreational
settings.!'”

Prevalence of cholesterol risk or hypercholesterolemia
(cholesterol level in capillary blood above 5.2 mmol/l) was
7% in both genders. The prevalence of increased hypercho-
lesterolemia (blood cholesterol level above 6.5 mmol/l) was
0.8% and with regards to gender, the proportion in males
(1.1%) was 2 times higher as compared to females (0.5%).
The proportion of people with hyper-triglyceridemia (trig-
lyceride level in capillary blood above 2.26 mmol/l) was
higher in males (13%) as compared to females (9%)."

The prevalence of hypertension among Mongolians
aged 15-64 years was 28.1%. With increased age, the prev-
alence of hypertension tended to increase in both sexes. The
prevalence of newly diagnosed hypertension was higher by
17.8% as compared to that of the previously diagnosed but
uncontrolled and being on medication.'
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CONCLUSIONS

NCDs are the crucial health problem in Mongolia that
have been steadily increasing during the last 20 years.
CVDs and cancers account for almost 60% of total popula-
tion deaths. Ischemic heart diseases, cerebrovascular dis-
eases and hypertension are the main causes morbidity and
mortality due to the cardiovascular diseases in Mongolia.
The leading five cancers including cervical and breast can-
cers account for around 80% of total cancer related deaths
among the population. However, it is noticeable that 88.2%
of patients diagnosed with neoplasm are in the late stages,
and 60-65% of the newly diagnosed cases of cancer die
within a year after the diagnosis.
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RECOMMENDATIONS
Statistical data on NCD provided from the Department
of Health and National Statistical Office have been
different according to our current analysis. Therefore
these data are need to be revised carefully and merged
to each other in the above mentioned national statistical
centers in order to provide correct data on NCD situa-
tion in Mongolia.
Not only the summary of statistical data but the detailed
statistical information on NCD should be open to re-
searchers and decision makers through their web sites
in order to be used widely since these are the emerging
health issues in the country.
Health education on the risk factors for noncommunic-
able diseases such as obesity, lack of physical activ-
ity, unhealthy diet, smoking and alcohol consumption
should urgently be conducted among the population in
order to decrease an incidence and mortality due to the
cardiovascular diseases in Mongolia.
Early diagnosis of cervical and breast cancers are ur-
gently required since 60% to 82% of newly diagnosed
cancers are in their late stages.
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INSTRUCTIONS TO AUTHORS

The Mongolian Journal of Health Sciences publishes ar-
ticles in basic and clinical health sciences. The Editorial
Board welcomes contributions in the form of original re-
search reports, review articles, brief communications, case
reports, commentaries, clinical practice materials, and let-
ters to the editor, medical memoranda. The Journal also
publishes review of books and audiovisual materials, and
other (medical) educational materials; socioeconomic, po-
litical and legal matters related to medical practice; confer-
ence and workshop reports and other categories including
medical news.

Manuscripts (three copies of manuscripts, tables, figures,
etc.) as well as books for review, notices of conferences,
and news of importance, should be sent with a covering
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Health Sciences, Health Sciences University of Mongolia,
Ulaanbaatar, Mongolia.

Manuscripts should be prepared in accordance with the
“Uniform Requirements for Manuscripts submitted to Bio-
medical Journals” issued by the International Committee
of Medical Journal Editors (http://www.icmje.org). Manu-
scripts are considered with the understanding that they
have neither been published previously nor are under con-
sideration by another publisher. Publication of preliminary
findings elsewhere (in an abstract form) does not exclude
consideration by MJHS.

All contributions, including those solicited, are subjected
to peer review by editors of the Journal and/or invited as-
sessors. The decision of the editors is final. Authors are
responsible for all statements contained in their contribu-
tions.

CATEGORIES OF CONTRIBUTIONS
Original Articles
Original research works concerning any aspect of health
sciences. Animal research contributions of relevance to hu-
man health are also welcome. Text should be 8-20 double-
spaced (A4) manuscript pages (maximum 4,000 words).

Reviews including meta-analyses
Detailed, systematic and critical evaluation of the literature
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Reviewed papers should have a maximum of 5,000 words
or 15-20 double-spaced A4 manuscript pages and should
contain subheadings.

Short Communications and Case Reports
These may be unique case reports, clinical experiences and
short reports of original research. Text should not exceed
1,500 words or 3 to 10 double-spaced A4 pages including
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tables and legends, a maximum of 15 references, two illus-
trations and two tables. Format should be the same as for
original contributions.

Workshop and Conference Reports
These may be general or specific conferences like medical
grand rounds. Text should have a maximum of 5,000 words
or 15-20 double-spaced A4 pages.

Medical Memoranda
These are papers expressing personal or group opinion on
political, socioeconomic, and other matters as they relate
to the practice of medicine. Text should be 8-15 double-
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Letters to the Editor

These are editorially dealt with and not subject to peer re-
view. Letters should contain a maximum of 1,000 words,
two illustrations/tables and ten references. Contents of let-
ters may be comments on materials published in the Jour-
nal, clinical observations or other matters of relevance to
medicine and allied professions. Submit an original and a
copy typed with double-spacing.

MANUSCRIPT FORMAT AND PREPARATION
Authors should prepare manuscripts in accordance with
these instructions.

Manuscripts should be typewritten in English with double
spacing on one side only of 21.6 x 27.9cm (A4) white bond
paper with 2.5cm margins. Manuscripts for papers should
be divided into sections, with appropriate section headings.
The organization should be as follows: Title page, Abstract,
Key Words, Introduction, Methods, Results, Discussion,
Acknowledgments (if any), References, Tables, and Figure
legends.

Submit the original and two copies of the manuscript with
three sets of glossy prints of figures. Number manuscript
pages consecutively, beginning with the title page. Each
manuscript component should begin on a new page in the
sequence given above.

Title Page should include the title of the manuscript, ini-
tials and surname (last name) and qualifications of each
author; names of departments and institutions in which the
work was done or affiliated; name and address of corre-
sponding author; three to six keywords for indexing; and a
running title of not more than forty characters. Avoid use of
abbreviations in the title.

Abstract: This should contain 150-250 words and be
structured under the specified headings for original articles,
short communication, case reports and reviews as follows:
Original contributions: (a) Introduction, (b) Materials and
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Methods (including design, setting, intervention and mea-
surements); (c) Results (d) Conclusions.

Reviews: (a) Purpose, (b) Data Sources, (¢) Study Selec-
tion; (d) Data Extraction; (¢) Results and (f) Conclusions.
An unstructured summary of 150 words or so should be
provided for other types of articles. Editorials, letters, com-
mentaries, medical memoranda and position papers need
carry no summarises as specified herein.

Avoid use of abbreviations in the abstract.

Keywords: Provide three to six keywords (preferably us-
ing Index Medicus Medical Subject Headings) below the
abstract.

Introduction. This section should contain a statement
regarding the purpose or aim of the study, the rationale
for the study, and a brief summary of previous relevant
investigations. All of the background literature should not
be included in this section.

Methods. Materials and procedures must be presented in
sufficient detail so that the work can be repeated by other
investigators. Methods previously published should not be
described in detail; rather appropriate references should be
cited. The sources of special reagents or instrumentation
used in the study should be provided along with the location
of the manufacturer.

Units of measurement should be those in international
use (preferably SI wunits). Temperatures should be
given in degrees Centigrade. Omit periods after units of
measurement (e.g., cm, mg, ml, h, min, s, and 37), and do
not use plurals.

Use % in the text, rather than per cent or percent.

All research involving either human subjects or materials
of human origin should proceed in accordance with the
principles embodied in the Declaration of Helsinki of
1975. For animal experiments, authors should follow
the guidelines for the care and use of laboratory animals
established by their institution. When the study involves
recombinant DNA, experiments should be performed
according to the guidelines issued by the authorized
agency in the country where the research is performed.
Avoid detailed mathematical explanations, which can be
summarized in an Appendix.

The use of abbreviations is limited to those required to
improve clarity and readability. Abbreviations will be
allowed for only long and frequently repeated terms. Such
abbreviations may be used after being defined in parentheses
the first time they appear in the text. Abbreviations may be
used in tables and figures if they are defined in the table
titles or footnotes and in the figure legends.

Text should consist of introduction including a brief review
of the literature; details of Research design, Subjects, Ma-
terials and Methods, Ethics, Statistics; Results and Discus-
sion. Long articles should provide sub-headings.
Abbreviations and Nomenclature List in an alphabetical
order non-standard abbreviations contained in the manu-
script (excluding references) with definitions after the key-
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the abbreviations used in a footnote.
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showing adverse effects, comparison of different prepara-
tions of the same agent, etc.

Ethical considerations: All manuscripts reporting ex-
periments on human subjects should be accompanied by
a statement in the methods section that the author/s have
complied with the requirements of the Ethical Committee
of the Institution in which the work was done. If investiga-
tors have no access to an ethics committee, the principles
outlined in the Helsinki Declaration should be followed.
Avoid using patients’ names, initials, or hospital numbers.
If full-face photographs are to be used, such photographs
must be accompanied by a signed or thumb printed in-
formed consent of the subject. Animal experimentation
must also follow institution’s guidelines and/or National
Laws in the use of Laboratory animals in research.
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effects on cellular H,O, production, cell surface protein
thiol oxidation and NF-kB activation status. J Cell Sci.
2000;113:2671-2678.

2. Standard journal article in non-English
Alimaa D, Nymadawa N. Pathogenic agents and
epidemiologic features of acute and chronic hepatitis,
primary liver cancer. Mongolian Medical Sciences
1995;2:23-28. (in Mongolian).

3. Book
Murray PR, Rosenthal KS, Kobayashi GS, Pfaller
MA. Medical microbiology. 4th ed. St. Louis: Mosby;
2002.

4. Book chapter
Meltzer PS, Kallioniemi A, Trent JM. Chromosome
alterations in human solid tumors. In: Vogelstein
B, Kinzler KW, editors. The genetic basis of human
cancer. New York McGraw-Hill; 2002. p. 93-113.

5. Homepage/ Website
Cancer-Pain.org [homepage on the Internet]. New
York: Association of Cancer Online Resources, Inc.;
Available from: http://www.cancer-pain.org/[Accessed
on 16 May 2002].

Abbreviations of Journal names should conform to those
provided in the Index Medicus (http://www.ncbi.nlm.nih.
gov/entrez/query.fcgi?db=journals). List all authors when
fewer than 6; when there are more than 6 authors, list
the first 6 followed by et al. If the title of a paper is in a
language other than English, French, or German, it should
be translated into English, and the original language should
be indicated in parentheses; for example, (in Japanese).
Authors are responsible for the bibliographic accuracy of
all references.

Every reference must be checked, both in the manuscript
and in proof.

Tables. Tables should be typed on separate sheets,
numbered using Arabic numerals, and have a brief'title. For
footnotes, use the following symbols, in this sequence:

*’T’i’§9 911’**’TT’:¥1

Do not use internal horizontal and vertical rules.

Hlustrations. Photographs, charts, graphs, and diagrams
are termed figures and should be numbered consecutively
in Arabic numerals. Line drawings and graphs should be
professionally drawn and lettered; freehand and typewritten

lettering is unacceptable. Photomicrographs and other
photographic images should be submitted individually as
unmounted, original, black-and-white prints. If authors
wish to have a group of photographs printed together in a
single block (composite figure), 1 set of photographs may
be mounted to show the preferred layout. Photographs must
be sized to fit within 1 column width (8.5 cm) or if needed,
across 2 columns (17 cm). The maximum plate area for
composite figures is 17 x 23 cm. Inappropriately sized
material will be cropped or reduced by the Editorial Office
or by the publisher. The figure number should not be placed
on the printed surface. Letters, symbols, and arrows applied
to the surface of a photograph must be of professional
quality and sufficiently large to allow easy recognition.
All legends should appear together on a separate page(s).
Legends should be brief and specific. Indicate the staining
method and magnification for each photomicrograph. Use
of scale markers in the image is recommended for electron
micrographs.

Figures should be submitted as DOC, RTF, XLS, PPT, TIFF,
EPS, PSD, JPG, BMP, GIF, and/or Al files. Photographs
and other scanned images must have a resolution of at least
350 dpi (dots per inch). Images with words must have a
resolution of at least 600 dpi.

Borrowed Material. The original author and source
of borrowed illustrations and/or tables, as well as of
verbatim quotations totaling 200 words or more must be
fully identified. Written permission must be obtained from
both the original author and the publisher. Letters granting
such permission should be forwarded along with the
manuscript

Publication Fees

Printing fees depend on color printing and number of pages.
Reprints are supplied at rates based on the number of pages
in the printed article and the number of reprints ordered. A
reprint order form will be sent to the corresponding author
along with the proofs. The order should be returned with
the corrected proofs.

REVISED MANUSCRIPTS AND PROOFS

Revised Manuscripts: Two copies of revised manuscripts
should be sent to the editor. Proofs may be sent to the cor-
responding author for corrections if only specifically re-
quested. If sent, such proofs must be returned to the Editor
within seven days of posting by the Editor.

COPYRIGHT

On acceptance, the copyright of the paper will be vested
in the Journal and Publisher. All authors should sign the
copyright form (reproduced in each issue of the Journal)
and should accompany the manuscript on submission.



