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Abstract

The present study examines the influence of dyslipidemia on the risk of type 2 diabetes mellitus in Kyrgyzstan.
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Introduction

Insulin resistance and T2DM are characterized by the de-
velopment of dyslipidemia - the main factor of CVD. Before the
development of diabetes, IR can manifest itself as dyslipidemia
[1]. The recent studies have demonstrated that changes in lipids
can not only be the consequence of impaired glucose metabolism
but can also be its cause. The increased amount of free fatty acids
damages insulin receptors and disrupts the normal functioning
of B-cells [2]. Around 50% to 84% of people with diabetes have
hypercholesterolemia [3]. One of the few studies conducted by
Polupanov et al. in Kyrgyzstan shows that the overall incidence
of hyperlipidemia in the sample was 88.4% without significant
gender differences (86.8% in men and 89.6% in women [4]. Even
though several studies examined the prevalence of diabetes and
hypercholesterolemia, none of them analyzed the effect of high
cholesterol on the risk of diabetes. Therefore, for the first time
we decided to study this issue covering all regions of the country.
The goals of our study were to determine the true prevalence of
hypercholesterolemia and carbohydrate metabolism disorders
in Kyrgyzstan, to assess the effect of high cholesterol on the de-
velopment of diabetes, and to summarize the data obtained from
other studies.

Materials and Methods

The STEPS survey was conducted in Kyrgyzstan in the period
from October 2013 to November 2013. The selection of the pop-
ulation for the study was carried out by random sampling from
all regions of the Republicin relation to the general population. A
total of 2585 people were examined including 926 (35.8%) men,
1659 (64.1%) women, aged 25 to 65 years, the average age was
43.8+0.22 years (the average age of men - 44.0£0.36; women -
43.8+0.27, p>0.05). All people signed an informed consent. The
survey was based on the WHO STEPS questionnaire, which ex

amined the following indicators: education, work data, smoking,
alcohol consumption, physical activity levels, and eating habits
[5]. The next step consisted of a physical assessment that includ-
ed the measurement of blood pressure (BP), heart rate (HR),
height, weight, waist (WC) and hips (HC). Analysis of glucose
was performed using CardioChek meter (Germany) in capillary
blood. Parameters, such as fasting plasma glucose (FPG) and to-
tal cholesterol, were investigated. The measurement of glucose
was carried out according to WHO criteria [6]. Total cholesterol
was estimated according to the American Heart Association cri-
teria -2013. Espino version 2007 and SPSS 11.0 versions were
used for statistical processing. The processing determined mean
values (M), standard deviation (8), representativeness error (m),
intensive and extensive values, and 95% confidence interval (CI).
To compare the dependence of numerical series the study used
Spearman’s correlation coefficient (rx,y) and determination co-
efficient (R,%). The main indicator of the influence of one factor
to another was the method of relative risk assessment (relative
risk, HR) and factor analysis. The differences with p<0.05 were
considered significant.

Results and Discussion

The STEPS survey measured only fasting glycemia in plas-
ma from capillary blood to assess carbohydrate metabolism dis-
orders. The mean level of FPG in the examined population was
4.9£0.03mmol/l (4.8+0.05 in men, 4.9+0.04mmol/l in women,
p>0.05). Because analysis was performed once and only on an
empty stomach with the use of a glucometer, the diagnosis of
“diabetes” was unlawful, so the following criteria for assessing
glycemia were used: hyperglycemia is more or equal to 7mmol/1
and hyperglycemia is more or equal to 6.1mmol/], but less than
7mmol/l. Hyperglycemia = 7mmol/l was registered in 5.4% of
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cases, hyperglycemia = 6.1mmol/l, but < 7mmol/I - in 5.8%. The
analysis determined the effect of increased total cholesterol on
the risk of hyperglycemia. The level of mean total cholesterol in
the population of the examined patients was 4.4+0.01mmol/1.
Both men and women had the same-4.4+0.03 and 4.4+0.02
mmol/l], respectively (p>0.05). At the same time, 25.1+0.85%, i.e.

a quarter of all examined patients had the level of total choles-
terol more than 5mmol/l, or hypercholesterolemia (23.3+1.3%
of men,26, 1+1.0% of women>0.05). The frequency of hypergly-
cemia 27mmol/l and hyperglycemia from 6.1 to 7.0 mmol/l with
high confidence were higher among people with high total cho-
lesterol (Table 1).

Table 1: Frequency of hyperglycemia depending on the presence of hypercholesterolemia

No Blood Glucose, mmol/1 Normal Total Cholesterol | Hyper Cholesterolemia RR T >
P+m,% Ptm,%
Men (n=926)
1 Hyperglycemia 27,0 3,8+0,6 9,2+1,75 1,3 1,0-1,7 <0,001
2 Hyperglycemia 26,1, <7,0 4,2+0,65 8,3+1,65 1,2 0,9-1,2 <0,01
Women (n=1659)
1 Hyperglycemia 27,0 5,0+£0,55 7,1+1,0 1,1 0,9-1,2 <0,01
2 Hyperglycemia 26,1, <7,0 5,1+0,55 9,2+1,2 1,2 1,0-1,4 <0,001
Total (n=2585)
1 Hyperglycemia 27,0 4,6+£0,47 7,8+1,0 1,1 1,0-1,3 <0,01
2 Hyperglycemia 26,1, <7,0 4,8+0,48 8,9+1,1 1,2 1,0-1,3 <0,001

Note: R+m- The frequency and margin of error, RR- Relative risk, CI-95% confidence interval, P-confidence of differences between groups.

The correlation between TC and FPG was+0.18 (p<0.001),
weakly positive. The degree of influence (coefficient of determi-
nation) was equal to 3.2%. The increase in TC to a small extent
influenced FPG. Thus, the increase in cholesterol was a signif-
icant factor affecting the level of glycemia, and therefore, the
presence of hyperglycemia in combination with hypercholes-
terolemia currently requires timely treatment and multi-factor
approach in order to prevent these conditions.

Conclusion

Undiagnosed disorders of carbohydrate metabolism in com-
bination with increased cholesterol levels are widespread among
the population of Kyrgyzstan. The increased level of cholesterol
has direct impact on the frequency of carbohydrate metabolism
abnormalities. High cholesterol increases the risk of hyperglyce-
mia 1.1-1.3 times.

References

1. Tangvarasittichai S (2015) Oxidative stress, insulin resistance, dyslip-
idemia and type 2 diabetes mellitus. World ] Diabetes 6(3): : 456-460.
@ ( i ) This work is licensed under Creative

Commons Attribution 4.0 Licens
DOI: 10.19080/JETR.2018.03.555625

2. Parhofer KG (2015) Interaction between Glucose and Lipid Metabolism:
More than Diabetic Dyslipidemia. Diabetes Metab ] 39(5): 353-362.

3. De la Sierra A, Pinto X, Guijarro C, Miranda JL, Callejo D, et al. (2015)
Prevalence, Treatment, and Control of Hypercholesterolemia in High
Cardiovascular Risk Patients: Evidences from a Systematic Literature
Review in Spain. Adv Ther 32(10): 944-961.

4. TlonynanoB Al, AH XasmaTto, MT Maxmyzos, KA Mamacaugos, Hb
YeckuoBa, et al. (2014) PacipocTpaHEHHOCTb AUCIUIIUIEMUH Cpein
JKUTEJIEH KbIPrbI3CKOH pecny6/IMKU TPyJA0Cnoco6HOro Bo3pacrta (1o
JIAaHHBIM Mex/JyHapogHoro ucciegoBanus “MHTEPIIU/"). BectHuk
KPCY. Tom 14(5):45-48.

5. Little M, Sally Humphries, Kirit Patel, Warren Dodd, Cate Dewey (2016)
Factors associated with glucose tolerance, pre-diabetes, and type
2 diabetes in a rural community of south India: a cross-sectional study.
Diabetol Metab Syndr 8: 21.

6. Shera AS, Basit A, Fawwad A, Hakeem R, Ahmedani MY (2010)
Pakistan National Diabetes Survey: prevalence of glucose intolerance
and associated factors in the Punjab Province of Pakistan. Prim Care
Diabetes 4(2): 79-83.

Your next submission with Juniper Publishers
will reach you the below assets

¢ Quality Editorial service
¢ Swift Peer Review
¢ Reprints availability
¢ E-prints Service
e Manuscript Podcast for convenient understanding
¢ Global attainment for your research
¢ Manuscript accessibility in different formats
( Pdf, E-pub, Full Text, Audio)
¢ Unceasing customer service

Track the below URL for one-step submission
https://juniperpublishers.com/online-submission.php

How to cite this article: Sultanalieva R. The Frequency of Diabetes among People with Dyslipidemia in Kyrgyzstan (The Steps Survey). J Endocrinol
Thyroid Res . 2018; 3(5): 555625. DOI: 10.19080/JETR.2018.03.555625.


http://dx.doi.org/10.19080/JETR.2018.03.555625
https://www.ncbi.nlm.nih.gov/pubmed/?term=Tangvarasittichai%20S%5BAuthor%5D&cauthor=true&cauthor_uid=25897356
https://www.ncbi.nlm.nih.gov/pubmed/25897356
https://www.ncbi.nlm.nih.gov/pubmed/?term=Parhofer%20KG%5BAuthor%5D&cauthor=true&cauthor_uid=26566492
https://www.ncbi.nlm.nih.gov/pubmed/26566492
https://www.ncbi.nlm.nih.gov/pubmed/?term=de%20la%20Sierra%20A%5BAuthor%5D&cauthor=true&cauthor_uid=26499178
https://www.ncbi.nlm.nih.gov/pubmed/26499178
https://www.krsu.edu.kg/vestnik/2014/v5/a33.pdf
https://www.krsu.edu.kg/vestnik/2014/v5/a33.pdf
https://www.krsu.edu.kg/vestnik/2014/v5/a33.pdf
https://www.krsu.edu.kg/vestnik/2014/v5/a33.pdf
https://www.krsu.edu.kg/vestnik/2014/v5/a33.pdf
https://www.ncbi.nlm.nih.gov/pubmed/?term=Little%20M%5BAuthor%5D&cauthor=true&cauthor_uid=26958082
https://www.ncbi.nlm.nih.gov/pubmed/26958082
http://www.ncbi.nlm.nih.gov/pubmed?term=Shera%20AS%5BAuthor%5D&cauthor=true&cauthor_uid=20149776
http://www.ncbi.nlm.nih.gov/pubmed/20149776
http://www.ncbi.nlm.nih.gov/pubmed/20149776
https://juniperpublishers.com/online-submission.php
http://dx.doi.org/10.19080/JETR.2018.03.555625

	The Frequency of Diabetes among People  with Dyslipidemia in Kyrgyzstan (The Steps Survey)
	Abstract
	Keywords
	Abbreviations:
	Introduction
	Materials and Methods
	Results and Discussion
	Conclusion
	References
	Table 1

