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Objectives: This study aimed to characteristic the systolic blood pressure (SBP), diastolic pressure, pulse pressure, glucose, creatine, and lipid profile. This study also aimed
to investigate the prevalence of hypertension and the relationship between hypertension and the lipid profile in Uzbekistan.
Methods: The subjects consisted of 58 Uzbekistan subjects recruited from Ewha Medical Care patients. Blood samples were collected from the patients for the lipid profile
and random glucose and creatinine levels. Paired t tests were used for the group means
and a chi-square or Fisher’s exact test for categorical variables. A multiple logistic regression analysis was performed.
Results: Among the 58 patients constituting the baseline population, hypertension developed in 42 patients. Among them, the triglyceride (TG) level was significantly higher
in the hypertension group than normal group (173.19 vs. 127.06 mg/dL, P=0.014). The
SBP had a positive correlation with the TG (r=0.979, P<0.01) and creatinine (r=0.002,
P<0.05) levels and also, the pulse pressure had a positive correlation with the cholesterol level (r=0.539, P<0.05). A multivariate analysis (adjusted for age and sex) indicated
that there was a positive correlation between the SBP and TG level (r=0.941, P<0.05).
Conclusion: There was a positive correlation between the SBP and TG level in the Uzbekistan population according to this study. (Ewha Med J 2021;44(1):19-25)

Introduction
Cardiovascular disease (CVD) is one of the most significant
global health issues. Ischemic heart disease and strokes caused
deaths in 15.2 million people worldwide in 2016. Of the 56.9
million total deaths, they caused more than a quarter of the
deaths (26.7%) all around the world. For 15 years, CVD has
held first place among the top 10 causes of death worldwide
[1].
Likewise, CVD is the leading cause of death in Uzbekistan,
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accounting for 50.1% of the total deaths in 2012. According to the World Health Organization country health profile
[2], ischemic heart disease and strokes are ranked first (34.2%)
and second (15.9%) among the top 10 causes of death in
Uzbekistan. Also, the disease burden of CVD is the greatest
in Uzbekistan, with the highest disability-adjusted life years
value. Hypertension, a high low-density lipoprotein (LDL)
level, and a low high-density lipoprotein (HDL) level are some
modifiable risk factors of CVD morbidity and mortality [35]. Among them, the LDL cholesterol and triglycerides (TGs)
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have been associated with the lifestyle involving the daily diet
and hot weather [6]. In general, the diet of Uzbekistan includes
high salty and fatty food ingredients and the average annual
temperature is high. Uzbekistan’s summer temperatures often
surpass 40℃ [7]. However, there are few studies characterizing
the prevalence of hypertension and dyslipidemia in Uzbekistan.
The correlation between hypertension, dyslipidemia, glucose,
creatine, and the lipid profile is not well characterized in Uzbekistan. The aim of this study was to characterize the systolic
blood pressure (SBP), diastolic pressure (DBP), pulse pressure
(PP), glucose, creatine, and lipid profile. This study also aimed
to investigate the risk factors of CVD and the relationship between hypertension and the lipid profile in Uzbekistan. This
cross-sectional study was conducted in two regions of Uzbekistan, Andijan and Syrdarya.

Methods
1. Study selection
Ewha Medical Care (EMC) is kind of volunteer group consisting of medical staff working in Ewha Womans University
Hospital, medical school students. EMC treated patients from
August 2, 2018 to August 5, 2018 (3 days) in Andijan, Uzbekistan and from August 6, 2018 to August 7, 2018 (2 days)
in Syrdarya, Uzbekistan. Patients are native Uzbekistan people
who visited EMC hospital for health check up or to be treated
for their various symptoms. Andijan is an important industrial
city in Uzbekistan. Andijan has a cold semi-arid climate with
cold winters (average low -3.6℃) and hot summers (average
high up to 34.7℃), although winters are milder than one might
expect for a location in Central Asia [7]. Syrdarya is relatively
rural area. The economy is based on cotton and cereal crops,

with strong reliance on irrigation and on cattle breeding [7].
The total patients consisted of 766 Uzbekistan patients. We
excluded those patients aged under 19-years-old (268 peoples)
who received pediatrics treatment. Females who were pregnant
at the time of the survey were excluded. In 498 adult patients,
the subjects were included who received laboratory tests (107
peoples). In 107 patients who have high blood pressure(≥
140/90 mmHg) or look like obesity underwent laboratory
testing, the subjects who had results for the level of the random
glucose, creatine, total cholesterol, TG, HDL, and LDL levels
were selected. As a result, the subjects consisted of 58 Uzbekistan subjects (45 females and 13 males) who were recruited
from EMC patients (Fig. 1).
2. Baseline data and data collection
The blood pressure of each participant was measured using
an automatic sphygmomanometer. The blood pressure was
measured again when the blood pressure was high (≥140/90
mmHg). The second blood pressure was measured using a
mercurial sphygmomanometer in the sitting position. Two
measurements of the SBP and DBP were taken at an interval
of at least 10 min between measurements. The American College of Cardiology/American Heart Association blood pressure
2017 guidelines for hypertension were used to define hypertension as a blood pressure [8] above cut offs of 130 and 80
mmHg for the SBP and DBPs, respectively, to define hypertension.
Blood samples were collected from the patients for the lipid
profile (total cholesterol, TGs, HDL, and LDL), random glucose, and creatinine levels. The levels were measured using
discrete type clinical chemistry automated analyzers (Samsung
LabgeoPT biochemistry test 9; Samsung, Seoul, Korea). Pa-

766 Total EMC patients
268 Pediatrics patients

391 Patients who were not practice laboratory tests
107 Patients who were practice laboratory tests
58 Patients who had results of all data

42 Hypertension group
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16 Normal group

Fig. 1. The flow chart of study. EMC, Ewha
Medical Care.
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The baseline characteristics of the study population are
shown in Table 1. The mean age of the study population
(n=58) was 49.4±13.0 years, with 77.6% being females and
22.4% being males. The mean (±SD) SBP and DBP were
145.2±24.4 and 89.0±16.4 mmHg, respectively. The lowest
SBP was 107 mmHg while the highest was 210 mmHg. The
lowest DBP was 53 mmHg while the highest was 136 mmHg.
In general, participants with a lower DBP tended to be older,
had a lower baseline SBP and a higher PP. The means (±SD)
random glucose level was 108.4±28.6 (mg/dL). The mean (
±SD) creatine level was 0.9±0.2 (mg/dL). The mean (±SD)

SBP

1. Baseline characteristics

Blood pressure (mmHg)

Results

Andijan (n=33)
Male
49.2±14.3

The continuous variables are presented as the mean±SD,
whereas categorical variables are presented as counts and percentages. All analyses were carried out separately for the adult
males and females. The following characteristics of the subjects
were included in the multivariate models: the age, sex, SBP,
DBP, and random glucose and creatinine levels. To assess the
differences in the lipid level within the hypertension group and
lipid level within the non-hypertension group, paired t tests
were used for the group means and a chi-square or Fisher’s
exact test for categorical variables. A multiple logistic regression
analysis was performed to determine the independent predictors using covariates identified as significant in the univariate
analysis or previously known to be important variables. A
P<0.05 was considered to be statistically significant.

Female
52.5±11.9

3. Statistical analysis

Table 1. Baseline characteristics of the study population by sex and region
Total (n=58)
Female (n=45) Male (n=13)
Total
Age (yr)
48.80±12.60
51.62±14.60
49.4±13.0

tients were not in a fasting state. For a non-fasting state, a high
total cholesterol was defined as a cholesterol level of more than
or equal to 190 mg/dL, while a high TG level was more than
or equal to 175 mg/dL [9]. A high non-fasting HDL cholesterol level was more than or equal to 115 and a high nonfasting LDL cholesterol level below or equal to 40 mg/dL [10].
The American Diabetes Association classification of a high
glucose level was used to define hyperglycemia. The reference
value for a normal random glucose test in an average adult is
79 to 160 mg/dL, between 160 and 200 mg/dL is considered
prediabetes, and >200 mg/dL is considered diabetes according
to the American Diabetes Association guidelines [11].

Total
46.2±13.5
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total cholesterol, TG, HDL, and LDL levels were 168.2±34.3,
160.5±80.1, 49.1±9.8, and 86.9±28.6, respectively (mg/dL).
The results varied by region. The mean age of the study
population in Andijan (n=33) was 51.9±12.2 years and that
in Syrdarya (n=25) 46.2±13.5 years. The mean (±SD) SBP in

Hypertension group
Normal group

Lipid concentration (mg/dL)

P<0.05

TC

LDL

TG

HDL

Fig. 2. The difference of dyslipidemia in subjects with or without hypertension. TC, total cholesterol; TG, triglyceride; LDL, low-density lipoprotein; HDL, high-density lipoprotein. Hypertension group, Normal
group.
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2. Blood pressure and lipid profiles
Among the 58 patients constituting the baseline population,
42 patients are diagnosed hypertension (Fig. 1). The lipid concentrations in the hypertension patients was likely to be higher
than that in the normal patients (Fig. 2). Among them, the TG
level was significantly higher in the hypertension group than
normal group (173.19 vs. 127.06 mg/dL, P=0.014) (Fig. 2).
A Pearson correlation analysis revealed that old aged patients
had a higher SBP (r=0.431, P<0.01) and PP (r=0.462, P<0.01).
Moreover, the SBP had a positive correlation with the TG
(r=0.281, P<0.05) and creatinine (r=0.286, P<0.05) levels. First,
in the Pearson correlation analysis between the SBP and TG
level, we found two outliers (Fig. 3). Therefore, to find a strong
relationship, we analyzed the Pearson correlation data except
for the two outliers. As a result, the SBP had a positive correlation with the TG (r=0.979, P<0.01) and creatinine (r=0.002,
P<0.05) levels, and also the PP had a positive correlation with
the cholesterol level (r=0.539, P<0.05) (Fig. 4).
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Andijan was 145.0±24.3 mmHg and that in Syrdarya 145.4±
25.0 mmHg, respectively.
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Fig. 3. The correlation between blood pressure and various profiles (n=58). (A) Correlation between age and systolic blood pressure (SBP), (B) correlation between age and pulse pressure (PP), (C) correlation between SBP and triglyceride (TG), (D) correlation between SBP and glucose, and (E)
correlation between SBP and creatinine. Red circle: in the Pearson correlation analysis between the SBP and TG level, we found two outliers.
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Fig. 4. The correlation between blood pressure and various profiles except for the two outliers (n=56). (A) Correlation between age and systolic
blood pressure (SBP), (B) correlation between age and pulse pressure (PP), (C) correlation between PP and cholesterol, (D) correlation between
SBP and triglyceride (TG), (E) correlation between SBP and creatinine, and (F) correlation between SBP and glucose.

3. Univariate and multivariate analysis
The difference in the Pearson correlation before and after
excluding the two outliers was the same as the positive correlation (P<0.05). The Pearson correlation analysis revealed that the
correlation between the SBP and TG was significant (P<0.05).
A multivariate analysis (adjusted for the age and sex) indicated
that there was a positive correlation between the SBP and TG
level (r=0.941, P<0.05) (Table 2).

Discussion
There are few studies characterizing the prevalence of hypertension and obesity and risk factors of CVD in Uzbekistan.
Nevertheless, one study shows that strong positive association
between obesity and hypertension in adult in Uzbekistan [12].
Other study aimed at hypertension in Uzbekistan revealed that
rates of hypertension among females aged 15 to 49 years and
males aged 15 to 59 years were 7% to 8% respectively [13].
Seventy-four percent of females had a blood pressure reading
in the optimal range (<120/80 mmHg) compared to 48% of

Table 2. Multivariate analysis between TG and age, sex, SBP, DBP, and PP
Age and sex
TG (n=56)
adjusted TG (n=56)
r(P)
B(P)
Age
0.221 (0.096)
Male

0.013 (0.924)

-

SBP

0.281 (0.032)*

0.941 (0.020)*

DBP
0.152 (0.256)
PP
0.258 (0.050)
Hierarchical analysis between SBP and TG level (age and sex adjusted).
TG, triglyceride; SBP, systolic blood pressure; DBP, diastolic blood
pressure; PP, pulse pressure.
*Correlation is significant at the 0.05 level (two-tailed).

males [13].
We investigated the relationship between the blood pressure
and age. The data from our study revealed that the SBP and
PP was proportional to the age in Uzbekistan subjects. Previous studies indicated that age is the main determinant of large
artery stiffness and a significant predictor of hypertension [14].
Furthermore, previous studies demonstrate that artery stiffness

THE EWHA MEDICAL JOURNAL

23

Kim BY, et al

with aging is accompanied by an elevation in the SBP and PP
[15]. Increasing arterial stiffening and an elevating SBP and PP
have a higher risk of developing CVD [16-20].
A high blood pressure is an important independent predictor of the development and progression of chronic renal disease
as well as morbidity and mortality in patients with chronic
renal disease [21,22]. Serum creatinine measurements can be
used to define chronic renal disease. In our study, the correlation between the SBP and serum creatinine level supported that
patients in Uzbekistan that also had a higher SBP have a higher
creatinine level.
In another cohort study, when the SBP was higher than 20
mmHg and DBP higher than 10 mmHg, there was a higher
risk of developing new-onset diabetes (58% and 53%, respectively). In the present study, we also observed a positive correlation between the SBP and glucose level [23].
In our study, the correlation between the SBP and TG level
was significant (P<0.005). That finding correlated with another
study showing that the TG level is associated with the blood
pressure. Abnormal TG level can physiologically lead to endothelial dysfunction, arterial stiffness, and a loss of vasomotor
reactivity. These results may induce to elevate the blood pressure [24,25]. Furthermore, Fadini et al. [26] reported that low
expression of CD34+ of progenitor cells was associated with
CVD in metabolic syndrome patients. Hill et al. [27] also reported that levels of endothelial progenitor cells may be biologic
marker for CVD risks and low level of progenitor cells may affect the progression of CVD.
In the recent REDUCE-IT study, it was found that a cardiovascular risk reduction with icosapent ethyl for hypertriglyceridemia [28], which means lowering the TG level, leads to
a lowering of the cardiovascular risk. One of the cardiovascular
risk factors was the blood pressure and there was a relationship between the SBP and TG level. The understanding of hypertension and hyperlipidemia is very difficult to achieve since
these are multifactorial diseases. Despite these difficulties, a
century of epidemiological and clinical research has provided a
relationship between the sodium intake and blood pressure. A
chronic high salt intake increases the blood pressure [29]. The
average level of dietary salt intake by adults in Uzbekistan is
14.9 g/day, regardless of the sex. This is almost 3 times higher
than the World Health Organization recommendation of less
than 5 g/day [2]. It was correlated with our results.
24
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Some limitations should be noted in this study. The weight
and height of the participants in this study could not be measured due to the lack of the source. We could not measure
the fasting glucose to define hyperglycemia or diabetes, so the
random glucose was replaced. Although the serum level of the
lipid profiles was affected depending on a fasting status or not,
we could not acquire the serum level of the lipid profile in a
fasting state. Moreover, our sample size was too small to find
any correlation that was statistically significant, and there was
no follow up data of the patients. This is not prospective study,
just retrospective. And due to local characteristics, we have
some limitation on acquiring enough patients’ data. So this database has a lot of exclusion.
In conclusion, we diagnosed hypertension in 42 patients
among 58 patient population and their TG levels were significantly higher than that in the normal population. In the Pearson correlation and multivariate analysis (adjusted for the age
and sex), the SBP and TG level had a positive correlation.
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