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Abstract: Hypertension is a major cause of premature death worldwide and a risk factor for cardiovascular disease (CVD).
The prevalence of hypertension in Indonesia is 34.11%, and about 95% of hypertension in Indonesia is essential hypertension of
unknown cause and multifactorial. Dyslipidemia is characterized by an increase or decrease in the lipid fraction in plasma.
Patients with hypertension who are accompanied by dyslipidemia have a risk of 18.1 times more likely to develop coronary heart
disease than those without dyslipidemia. This study aimed to determine the prevalence and relationship between lipid profile
levels and blood pressures of hypertensive patients in North Sulawesi, Indonesia. This was a cross-sectional study conducted on
132 inpatients and outpatients with hypertension. Physical examinations including systolic and diastolic blood pressure (SBP,
DBP) and body mass index (BMI) were performed. Fasting lipids including total cholesterol (TC), low-density lipoprotein
cholesterol (LDL-C), triglycerides (TG), and high-density lipoprotein cholesterol (HDL-C) were evaluated. Overall, 79.5% of
the subjects had dyslipidemia, and more prevalent in females and over 45 years of age. The most common type of dyslipidemia
observed was hypercholesterolemia (51.5%), followed by high LDL-C (34.1%), elevated TG (31.8%), and low HDL-C (31.1%)).
There were statistically significant correlations found between lipid profiles and other cardiovascular risk factors only in females,
namely a positive correlation between LDL-C and DBP and a negative correlation between HDL-C and age. As conclusion, the
prevalence of dyslipidemia in this study was high. A statistically significant positive correlation between lipid profile and blood
pressures was found only in females.
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increase or decrease in the lipid fraction in plasma. The main
lipid fraction abnormalities are increase in total cholesterol
(TC), low density lipoprotein cholesterol (LDL-C), and
triglycerides (TG), and a decrease in high density lipoprotein
cholesterol (HDL-C). Patients with hypertension who are
accompanied by disorders of lipid metabolism or dyslipidemia
have a risk of 18.1 times more likely to develop coronary heart
disease than those without dyslipidemia [5].

A study by Choudhury et al. (2014) proved that
hypertensive patients were more likely to exhibit dyslipidemia
than normotensive patients [6]. Nayak et al. (2016) reported a
significant increase in the levels of TC, LDL-C, and TG in

1. Introduction

Hypertension is a major cause of premature death
worldwide and a risk factor for cardiovascular disease (CVD)
[1]. Cardiovascular disease causes approximately 80% of
deaths and 87% of disabilities in low- and middle-income
countries [2]. Based on the Indonesian Basic Health
Research in 2018, the prevalence of hypertension in
Indonesia is 34.11% and particularly for North Sulawesi
province is 33.12% [3]. Many adult patients with
hypertension have other risk factors for CVD, one of which
is dyslipidemia [4]. Dyslipidemia is characterized by an
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hypertensive patients compared to the control group [7]. Lipid
profile abnormalities and wuncontrolled blood pressure
predispose to other cardiovascular diseases [8].

About 95% of hypertension in Indonesia is essential
hypertension of unknown cause and multifactorial [9].
Regular measurement of lipid profile is very important for
hypertensive patients, to prevent cardiovascular disease,
stroke, and other comorbidities. This study aimed to determine
the prevalence and relationship between lipid profile levels
and blood pressures of hypertensive patients in North
Sulawesi, Indonesia. The results of this study are expected to
provide information so that interventions can be carried out as
early as possible to reduce the mortality rates due to
hypertension and cardiovascular disease.

2. Material and Methods
2.1. Study Design

This cross-sectional study was conducted at Noongan
Regional General Hospital, Minahasa Regency, North
Sulawesi, Indonesia during May-August 2021. This study was
approved by the Medical Research Ethics Committee of R. D.
Kandou General Hospital (No.
078/EC/KEPK-KANDOU/V/2021). Written informed
consent was taken from all subjects. Populations were all
inpatients and outpatients with hypertension.

2.2. Measurements

Physical examinations including systolic and diastolic
blood pressure (SBP, DBP) and body mass index (BMI) were
performed. Blood pressure measurement was measured two
times of the selected subjects with  mercury
sphygmomanometer, and the average of two reading scores
was used. The height was measured with a stadiometer (cm)
and weight was measured with a weighing scale (kg). The
patients’ BMI values were calculated using the formula of
weight (kg)/height (m?), and divided into normal (18.5-24.9),
overweight (25-29.9), and obese (= 30). Venous blood was
taken from all subjects after overnight fasting. Total
cholesterol, TG, LDL-C, and HDL-C were analyzed using

Sysmex BX-3010 chemistry analyzer.
2.3. Definitions of Terms

Hypertension was defined as SBP >140 mmHg and/or DBP
>90 mmHg, using criteria from the Seventh Report of the Joint
National Committee on Prevention, Detection, Evaluation,
and Treatment of Hypertension [10]. Dyslipidemia was
defined as a raised serum total cholesterol level > 200 mg/dL
and/or serum LDL cholesterol > 130 mg/dL and/or serum
triglyceride > 150 mg/dL and/or serum HDL cholesterol < 40
mg/dL according to the National Cholesterol Education
Program (NCEP) ATP III [11].

2.4. Statistical Data Analysis

Statistical analysis was performed using the SPSS version
26 software. The data was represented by number, percentage,
mean value, and standard deviation (SD). Continuous
variables of independent measurements showing normal
distribution were analysed using an independent samples t-test
and one-way analysis of variance, while data with abnormal
distribution were analysed using the Kolmogorov Smirnov
and Kruskal-Wallis ANOVA tests. Continuous variables with
abnormal distribution were analysed using the Spearman’s
correlation coefficient, while categorial variables were used
Lambda correlation to identify the relationship between the
variables and the direction. A p-—value of <0.05 was
considered to be statistically significant.

3. Results

Blood specimens were collected from 132 hypertensive
patients. The age of the subjects was between 27 and 100
years with an average age of 59.6+12.1 years. Sixty seven
of 132 patients were females (50.8%). The most common
symptoms complained by subjects were chest pain (34.8%),
followed by headache (21.2%) and shortness of breath
(17.4%). We observed that majority of subjects had normal
BMI (55.3%) and were stage 1 hypertension (62.9%) based
on the Eight Joint national Committee (JNC 8) guidelines
(Table 1).

Table 1. The characteristics of subjects (demographic and clinical).

Characteristics Category N (%)
25-34 4 3.0
35-44 7(5.3)
45-54 38 (28.8)
Age (year) 55— 64 35(26.5)
6574 38 (28.8)
>75 10 (7.6)
Sex Male 65(49.2)
Female 67 (50.8)
Chest pain 46 (34.8)
Headache 28 (21.2)
Shortness of breath 23 (17.4)
Symptoms Dizziness 14 (10.6)
Extremity weakness 9 (6.8)
Nausea 7 (5.3)
Vomit 4 (3.0)
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Characteristics Category N (%)
Normal 73 (55.3)
BMI (kg/m?) Overweight 39 (29.5)
Obese 20 (15.2)
. Stage 1 83 (62.9)
Hypertension grade JNC 8 Stage 2 49 (37.1)

There were no significant differences in blood pressures, total cholesterol, total cholesterol, triglycerides, LDL-C, and
TC/HDL-C ratio, however males had significantly higher BMI and lower HDL-C than females (Table 2).

Table 2. Characteristics of hypertension patients based on gender.

Characteristics Total (n=132) Male (n=65) Female (n=67) p-value
Age (years) 59.6+12.1 60.0£11.3 59.1£12.9 0.588
BMI (kg/m?) 24.0+£2.6 24.3+£2.7 23.6+2.5 0.008*
SBP (mmHg) 160.0+£26.8 159.0+28.4 161.0+£25.5 0.832
DBP (mmHg) 86.6+15.3 88.8+15.7 84.6+£14.7 0.655
TC (mg/dL) 200.0+51.4 191.0+50.8 208.0+51.1 0.363
TG (mg/dL) 138.0+61.7 139.0+56.6 137.0+66.7 0.961
HDL-C (mg/dL) 44.1£11.6 40.5+10.2 47.4£11.9 <0.001*
LDL-C (mg/dL) 120.0+43.8 115.0+45.5 124.0+41.2 0.644
TC/HDL-C ratio 4.7£1.6 4.9+1.9 4.5+1.2 0.256

TC = total cholesterol; LDL-C = low density lipoprotein cholesterol; TG = triglycerides;
HDL-C = high density lipoprotein cholesterol.

Overall, 79.5% of the subjects had dyslipidemia with at least ~ 45-54 years. Meanwhile, high LDL-C, high TG, and low
1 abnormal lipid profile. Table 3 shows that based on gender = HDL-C were found in about one third of the population, which
and age, the most prevalent abnormal lipid fraction was high  were 34.1%, 31.8%, and 31.1%, respectively, and dominated by
total cholesterol, which found more in females and age group of  the same age group as high total cholesterol.

Table 3. Prevalence of dyslipidemia based on gender and age.

High TC (>200 High LDL-C (=130 High TG (2150 Low HDL-C (<40 .
mgg/dL) mgg/dL) mgg/dL) mg/dL) High TC/HDL-C (5)

Total 68 (51.5) 45(34.1) 42 (31.8) 41 (3L.1) 59 (44.7)
Male 30 (22.7) 23 (17.4) 24 (18.2) 25 (18.9) 34 (25.8)
Female 38 (28.8) 22(16.7) 18 (13.6) 16 (12.1) 25 (18.9)
p value 0321 0.580 0.690 0.615 0.597
Total 68 (51.5) 45(34.1) 42 (31.8) 41 31.1) 59 (44.7)
Age (years)
25-34 2(1.5) 2(1.5) 2(1.5) 1(0.8) 1(0.8)
35-44 3(2.3) 1(0.8) 1(0.8) 3(2.3) 4(3.0)
4554 21 (15.9) 16 (12.1) 14 (10.6) 13 (9.8) 19 (14.4)
55— 64 20 (15.2) 13 (9.8) 129.1) 10 (7.6) 17 (12.9)
6574 19 (14.4) 11 (8.3) 10 (7.6) 13 (9.8) 15 (11.4)
> 75 3(2.3) 2(1.5) 3(2.3) 1(0.8) 3(2.3)

Values are expressed as n (%). TC = total cholesterol; LDL-C = low density lipoprotein cholesterol;
TG = triglycerides; HDL-C = high density lipoprotein cholesterol.

There were statistically significant correlations found between lipid profiles and other cardiovascular risk factors only in
females, namely a positive correlation between LDL-C and DBP and a negative correlation between HDL-C and age (Table 4).

Table 4. Correlation of lipid profile with other cardiovascular risk factors based on gender.

Total Male Female

correlation coefficient (r) p-value correlation coefficient (r)  p-value correlation coefficient (r)  p-value
Total Cholesterol
Age 0.050 0.573 -0.001 0.993 0.104 0.402
BMI 0.084 0.186 0.124 0.367 0.097 0.467
SBP -0.009 0.461 0.189 0.166 -0.232 0.078
DBP -0.047 0.309 0.161 0.240 -0.229 0.082
Triglycerides
Age -0.056 0.262 -0.031 0.809 -0.084 0.498
BMI 0.010 0.456 -0.001 0.996 -0.025 0.851
SBP 0.017 0.427 0.215 0.116 -0.090 0.497

DBP -0.035 0.356 -0.008 0.955 0.000 1.000
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Total Male Female

correlation coefficient (r) p-value correlation coefficient (r)  p-value correlation coefficient (r)  p-value
LDL-C
Age -0.077 0.185 -0.154 0.247 -0.04 0.972
BMI 0.007 0.471 0.074 0.594 -0.056 0.674
SBP -0.014 0.443 0.211 0.122 -0.245 0.061
DBP -0.058 0.269 0.185 0.177 0.274 0.036*
HDL-C
Age 0.103 0.129 -0.205 0.123 -0.373 0.002*
BMI 0.114 0.115 0.194 0.156 0.182 0.168
SBP 0.007 0.472 0.123 0.373 -0.121 0.360
DBP -0.034 0.358 0.175 0.201 -0160 0.226

LDL-C = low density lipoprotein cholesterol; HDL-C = high density lipoprotein cholesterol; BMI = body mass index;

SBP = systolic blood pressure; DBP = diastolic blood pressure.

4. Discussion

In the present study, the prevalence of dyslipidemia in
hypertensive patients was 79.5%. The present finding is
consistent with the results reported in Lithuania (89.7%) [12],
South Africa (85.0%) [13], India (78.4%) [14], and Poland
(77.2%) [15]. Contrary to this, the prevalence is higher than
previous studies reported in Africa (25.5%) [16], Iran (30.0%)
[17], China (32.2%) [18], Eastern Ethiopia (34.8%) [19], India
(50.7%) [20], Uganda (63.3%) [21], Pallestine (66.4%) [22],
and South Africa (67.3%) [23]. This difference might be due
to variation in cut-offs, period of study, study settings,
socioeconomic status, and subjects’ lifestyles. The high
prevalence of dyslipidemia may be due to decreased physical
activity, changes in eating habits, increased socioeconomic
status, changes in work intensity, and smoking [24].

We observed a higher prevalence in females than males and
this is in line with our previous finding [25]. Similar finding
was reported by Wang et al in their study investigating gender
heterogeneity in the prevalence of dyslipidemia conducted in
the Chinese population [26]. The higher rates of hypertension
in females could be attributable to estrogen hormones, which
acts as protector agent to prevent high blood pressure in young
age [27].

This study also showed that the clinical symptoms most
frequently complained of by hypertensive patients were chest
pain, headache, and shortness of breath, which were 34.8%,
21.1%, and 17.4%, respectively. Patients with systemic
hypertension often experience chest pain, which is caused by
coronary microvascular dysfunction. Capillary thinning and
endothelial dysfunction as structural and functional coronary
microvascular abnormalities are common causes of angina
pectoris in hypertensive patients [28].

With the exception of BMI and HDL-C, there were no
significant differences between males and females in terms of
clinical features and lipid profile. On average, males had
slightly higher BMI than females in the present study. This has
also been previously reported among India population [29].
Body mass index (BMI) is positively related to systolic blood
pressure (SBP) and diastolic blood pressure (DBP). Primary
prevention through reduction of BMI has a significant effect
on reducing cardiovascular morbidity and mortality in
hypertensive patients, including stroke, heart attack, and heart

failure [30].

As demonstrated in this study, dyslipidemia is prevalent in
subject between 45 and 54 years of age in both genders. Study
in Nigeria reported that subjects age group 55-64 was the most
prevalent [24]. The prevalence of dyslipidemia increases with
age. Reduced catabolism and clearance of plasma lipoproteins
can lead to hyperlipidemia with advancing age [31].

The most common type of dyslipidemia observed was
hypercholesterolemia (51.5%), followed by high LDL-C
(34.1%), elevated TG (31.8%), and low HDL-C (31.1%).
Findings in this recent study are consistent with the previous
study reported in Nigeria, which were 43.4%, 30.3%, 20.8%,
and 12.9%, respectively [24]. However, study in Ethiopia
reported that high LDL-C was the most prevalent (49.5%),
followed by elevated triglyceride (40.2%) [32]. Differences of
ethnic, diet, socio-economic, and environmental factors may
contribute to these differences.

Based on association between lipid profile with other
cardiovascular risk factors, we found a significant
relationship only in females. We found a positive correlation
between LDL-C and DBP (1=0.274, p=0.036) A significant
positive correlation of serum LDL-C with level of DBP (=
0.190, p= <0.0001) was also reported by Oda and Kawai in
Japanese women [33]. The exact mechanism of this
association is unknown but has been reported to be
associated with selective leptin resistance due to higher
serum leptin levels in women than men. Another theory is
related to impaired endothelial function or upregulation of
AT1 receptors by LDL-C, causing an increase in diastolic
blood pressure [33, 34]. We also observed a negative
correlation between HDL-C and age (r=-0373, p=0.002).
This is consistent with large-scale study from the Korean
National Health and Nutrition Examination Survey 2017
(KNHANES VII-2) (r=—0.152, p< 0.001). Low HDL
cholesterol levels represent an independent risk factor for
coronary heart disease in elderly men and women [35].

The present study has some limitations. The number of
subjects studied was small and may not represent the general
rural population of Indonesia. As data were collected through
questionnaires and the participant was voluntary, the effect of
bias could not be ruled out. Also, since this was a
cross-sectional study, a cause-and-effect relationship in our
findings could not be demonstrated, therefore a large-scale
prospective study is required.
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5. Conclusion

The prevalence of dyslipidemia in this study was high.
The most common abnormal lipid fraction was
hypercholesterolemia, followed by high LDL-C and TG,
and low HDL-C. A statistically significant correlation
between lipid profile and other cardiovascular risk factors
was found only in women, that is a positive correlation
between LDL-C and DBP, and a negative correlation
between HDL-C and age. Screening for early detection of
dyslipidemia should be conducted to reduce the risk of
cardiovascular diseases.
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