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Abstract 
Background High blood pressure has been associated with abnormal blood lipid levels (dyslipidaemia), 

nevertheless many hypertensive individuals in Nigeria tend to overlook their blood lipid levels, primarily due to 

a lack of understanding regarding the relationship between hypertension and dyslipidaemia. This study aims to 

assess the pattern of dyslipidaemia in normotensive, pre-hypertensive and hypertensive populations in a private 

cardiac centre in Port Harcourt, Nigeria. 

Methods The study was a retrospective and comparative hospital-based investigation carried out in GoodHeart 

Medical Consultants Hospital, Port Harcourt, Nigeria. Hospital records of patients 18 years and above were 

obtained and lipid profiles were examined. 

Results A total of 387 subjects were evaluated, 125 normotensives, 16 prehypertensives and 246 hypertensives 

with a mean age of 56.08 ±14.2 years. There were 201(51.9%) males and 186(48.1%) females. Low HDL (40.3%) 

was more prevalent, followed by elevated LDL (23.2%), elevated TC (18.1%) and elevated TG (6.2%). 

Prehypertensives had a higher prevalence of dyslipidaemia (100%), followed by hypertensive (97%), lastly 

normotensives (68%). 

Conclusion Dyslipidemia is widespread, especially among individuals with pre-hypertension and hypertension. 

Low HDL and high LDL levels are prevalent, indicating the need for dietary adjustments and lifestyle changes to 

improve the HDL/LDL ratio. Obesity and elevated fasting blood glucose also contribute to dyslipidemia. 

Surprisingly, normotensive individuals exhibit a high dyslipidemia prevalence, underscoring the urgency of 

raising awareness about this emerging public health threat. 
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I. Introduction 
Hypertension poses a significant global public health challenge and stands as a primary contributor to 

the worldwide burden of disease and mortality.(1) It ranks among the top ten reported causes of death, with 

approximately 4% of these fatalities attributed to hypertensive complications. While the prevalence of 

hypertension is notably elevated in the black population compared to whites(2), its occurrence increases with age 

across both racial groups. Notably, hypertension-related mortality is more pronounced among black individuals, 

particularly among Nigerians (3). It has been found that men have a higher prevalence of hypertension  compared 

to women(4) though this trend changes later in life, with a substantial increase in hypertensive females around 

menopause.(5) 

Elevated blood pressure levels are frequently associated with several risk factors for cardiovascular 

disease (CVD), such as dyslipidemia, dysglycemia, obesity, diabetes mellitus, sedentary habits, diets rich in 

saturated fats, and genetic predisposition.(6) However, dyslipidemia (hyperlipidemia) has been recognized as a 

distinct risk factor for cardiovascular diseases.(7) 

Elevated blood pressure often coexists with dyslipidemia (irrespective of gender and age), as confirmed 

by findings from the NATPOL 2011 registry.(8) The well-established connection between hypertension and 

dyslipidemia can collectively contribute to increase susceptibility to the development of coronary heart disease in 

patients (9). Plasma lipid levels show significant variation among different population groups due to differences 

in geographical, cultural, economic, and social conditions, as well as dietary habits and genetic makeup. Age and 

gender differences also have a considerable impact on serum lipid levels.(10) 

Many hypertensive individuals in Nigeria tend to overlook their blood lipid levels, primarily due to a 

lack of understanding regarding the relationship between hypertension and dyslipidaemia. Consequently, they 
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seldom undergo lipid panel tests due to their limited knowledge on the subject.(11) This study aims to compare 

the differences in lipid profile of normotensives, pre-hypertensive and  hypertensives, in a private cardiac centre 

in Port Harcourt Nigeria. 

 

II. Materials And Methodology 
The study was a retrospective and comparative hospital-based investigation carried out in Good Heart 

Medical Consultant Hospital, a private medical facility in Port Harcourt Nigeria. 

 

Patient selection:  The study population comprised of September 2022 to October 2023 hospital records of 

patients at least 18 years and above, registered with the Cardiology unit of the Hospital. There were 3 patient 

groups examined. 

Group 1 – Normotensive (optimal BP) subjects. 

Group 2– Pre- hypertensive (High- normal BP) subjects. 

Group 3 – Hypertensive (High BP) subjects. 

Patients  information were retrieved from the hospital’s electronic records and evaluated in each group. 

 

Data generation 

Optimal blood pressure was defined as systolic blood pressure (SBP) of < 120 mmHg and diastolic blood 

pressure (DBP) of < 80 mmHg; high- normal blood pressure as SBP of 130 – 139 mmHg and DBP of 85 – 89 

mmHg; while hypertension was defined as SBP of ≥ 140 mmHg and DBP of ≥ 90 mmHg, using 2017 American 

College of Cardiology/American Heart Association (ACC/AHA) guideline. (12) 

Dyslipidemia was characterized as elevated levels of total cholesterol (TC) exceeding 200mg/dl (>5.2 

mmol/L), elevated low-density lipoprotein cholesterol (LDL-C) exceeding 129mg/dl (>3.38 mmol/L), low levels 

of high-density lipoprotein cholesterol (HDL-C) below 40mg/dl (<1.0 mmol/L), and triglycerides (TG) equal to 

or greater than 150mg/dl (≥1.7 mmol/L) based on the Adult Treatment Panel III (ATP III) guidelines [9]. 

BMI was considered to be increased when ≥ 25 Kg/m2 (overweight; BMI of 25.0 – 29.9 Kg/m2) and 

obesity; BMI ≥ 30 Kg/m2) according to WHO guidelines.(13) 

 

Statistical analysis: 

Data entry and analysis was done using EXCEL version 16 and STATA version 15.0. Quantitative 

variables were expressed as means and standard deviations. Qualitative variables were expressed as percentages. 

The chi-square test where applicable was used in comparing proportions, while Student’s t-test was used to 

compare means. Analysis of Variance (ANOVA) was used to compare the means and proportions respectively 

between normotensives, pre-hypertensives and hypertensives . A p-value of ≤0.05 was considered significant. 

 

III. Result: 
A total of 387 subjects were evaluated. There were 125 subjects in group 1, 16 subjects in group 2, 246 

subjects in group 3 with a mean age of 56.08 ±14.2 years. Among the entire study population, 201 (51.9%) were 

males, while 186(48.1%) were females. The most prevalent age group was middle age (41-60 years) 195 (50.4%), 

followed by elderly (>61 years) 146 (36.9%), lastly young adults (18-40years) 49 (12.7%). The mean age of the 

subjects in group 1 was 54.10 ± 15.09 years, for group 2, (61.73 ± 17.49) and (56.74 ± 13.42) for group 3. The 

mean age of the subjects fell within the middle age and elderly age group. There was a significant difference in 

the mean Systolic and diastolic blood pressure across the groups (p-value = 0.000). There was an increase in BMI 

and FBG as age advanced across the group. The other baseline characteristics are shown in table 1 and 2. 

Table 3 shows the prevalence of dyslipidaemia among the three groups. The most frequent dyslipidaemia 

among the 387 patients studied was Low HDL 156(40.3%) and elevated LDL 90(23.2%), followed by elevated 

TC 70(18.1%) and elevated TG 24(6.2%) respectively. Comparing the proportion of increased TC, high LDL, 

low HDL and high TG, there were statistically significant differences across the groups (p=0.048, p=0.048, 

p=0.027) except for HDL (P=0.926). Prehypertensives had a higher prevalent of dyslipidaemia (100%), followed 

by hypertensives (97%), lastly normotensives (68%). 

 

Table 1: Baseline characteristics of the study population 
Variables Frequency 

N=387 

Percentage%  

Gender: 

Male 

Female 
 

Mean age (SD) 

 

201 

186 

 

56.08 ±14.2 

 

51.9 

48.1 
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Age range: 

18-40(Young adults) 

41-60 (Middle age) 
>61 (Elderly) 

 

 

 

49 

195 

143 

 

 

12.7 

50.4 

36.9 

 

Blood pressure: 

Normotensive 
Pre-hypertensive 

Hypertensive 

 

 

125 

16 

246 

 

32.30 

4.13 

63.57 

 

Mean BMI (SD) 

 

30.8 ± 5.7 

 

 

 

 

 

 

Key: SD; Standard deviation. All values are expressed as percentages and Mean ± Standard deviation 

 

Table 2: Comparison of mean baseline characteristics of study population 
Characteristics 

 

Group 1 

Normotensives 

Group 2 

Pre-hypertensives 

Group 3 

Hypertensives 

P-value 

Age(years) 53.73 ±14.55 63.3±19.09 56.22± 14.49 0.0692 

SBP (mmHg) 109.06±12.73 124.75±2.29 144.95±18.79 0.000* 

DBP (mmHg) 69.53±7.88 71.25±4.78 85.36±14.42 0.000* 

BMI(Kg/m2) 30.10±5.87 31.65±4.03 31.18±5.67 0.1945 

FBG (mmol/L) 5.56±1.47 7.02±3.76 6.45±4.01 0.3300 

Key: *P-value <0.05; statistically significant; SBP, systolic blood pressure; DBP, diastolic blood pressure; BMI, 

body mass index; FBG, fasting blood glucose; All values are expressed as Mean ± Standard deviation. 

 

Table 3: Prevalence of dyslipidaemia among normotensive, pre-hypertensive and hypertensive 

population. 
Parameters Normotensive 

N=125 

Pre-hypertensive 

N=16 

Hypertensive 

N=246 

Total 

N=387 

P-value 

TC 

>5.2mmol/L N (%) 

 

14(11.2) 

 

4(25) 

 

52(21.1) 

 

70(18.1) 

 

0.026 

HDL 

<1mmol/L  N (%) 

 

49(39.2) 

 

7(43.8) 

 

100(40.7) 

 

156(40.3) 

 

0.926 

LDL 

>3.3mmol/L N (%) 

 

20(16) 

 

3(18.8) 

 

67(27.2) 

 

90(23.2) 

 

0.048 

TG 

>1.7mmol/L N (%) 

 

2(1.6) 

 

2(12.5) 

 

20(8.1) 

 

24(6.2) 

 

0.027* 

TOTAL 85(68%) 16(100%) 239(97.1%) 340(87.8%)  

Key: *p-value <0.05; statistically significant; TC; total cholesterol, HDL; high density lipoprotein, LDL; low 

density lipoprotein and TG; triglycerides, N; number of subjects . 

 

IV. Discussion: 
The current study revealed abnormal plasma lipid levels across normotensive, prehypertensive, and 

hypertensive subjects. Prehypertensives had significantly higher TC and TG levels when compared to 

normotensive and hypertensive individuals, this could be attributed to elevated BMI and FBG in this sub-group. 

This clustering of cardiovascular disease risk factors among persons with prehypertension suggests that they are 

at increased risk of cardiovascular events and should be screened for other cardiovascular disease risk factors, 

irrespective of age and gender. (14,15) Another explanation could be the wrong notion that not being hypertensive 

exonerates them from implementing lifestyle changes including their diet, which could otherwise assist in 

reducing their lipid levels. Individuals with prehypertension are at a higher risk of advancing to hypertension 

compared to those with normal blood pressure. Therefore, early detection of these abnormalities and prompt 

interventions may halt the progression from prehypertension to hypertension, thus preventing complications in 

these individuals. 

Among the study population, the prevalence of dyslipidemia is high (87.8%), with low HDL (40.3%) 

being the most frequently observed form, followed by elevated LDL (23.2%), elevated TC (18.3%), and elevated 

TG (6.2%) as the least common forms of dyslipidemia. This trend is similar to findings reported in Abuja, 

Northern Nigeria, Asaba, Southern Nigeria (60%), Owerri, Southern Nigeria (60.5%), Port Harcourt, Southern 

Nigeria (65.4%), as well as other regions in Nigeria and elsewhere. (16–19). Previous research conducted in 

Nigeria also found a high prevalence of dyslipidemia across all geopolitical zones, characterized by a consistent 

pattern of low HDL and high LDL. The overall prevalence of dyslipidemia in Nigeria varied, ranging from 60% 

to 89%. (20) Our findings show that the current state of dyslipidemia in Port Harcourt Nigeria supports earlier 
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findings that dyslipidemia is highly prevalent in Nigeria.  This may be closely linked to rapid urbanization and 

western diet with most urban cities saturated with fast food outlets and increasing sedentary lifestyle which 

contrasts with our previous highly active agrarian-based lifestyle. 

The generally low HDL among Nigerian subjects has been attributed to low intake of fresh fruits and 

vegetables.(5) The same reason might apply in this study. The pattern of distribution of low LDL among the 

groups was however similar to what was reported by previous authors in which hypertensives had significantly 

higher mean LDL than other subjects. (1,21) 

In all dyslipidemic subjects, Prehypertensives  had the highest forms of dyslipidaemia put together 

(100%) followed by   hypertensives (97.1%) and normotensives (68%) , this report agrees with previous authors 

(22) and reveals a progressive increase in the prevalence of elevated LDL as blood pressure increases. 

Prevalence of dyslipidaemia among normotensives in this study significantly differs from a study among 

Indians 68% versus 24%. (23) This could be due to a high BMI (obese) (30.10 ± 5.87 kg/m2) and borderline high 

fasting glucose (5.56±1.47) observed in the study population. Overall, dyslipidemia in normotensives can result 

from a combination of genetic, lifestyle, metabolic factors and dietary habits; Even though normotensives have 

normal blood pressure, they might still consume diets high in fats, and cholesterol which would result in 

dyslipidaemia. 

The present study also revealed an increase in plasma cholesterol, FBG, and BMI levels as the blood 

pressure increased, demonstrating the central role that blood pressure plays in these metabolic disorders in 

Nigerians. (5) 

 

V. Conclusions 
In this study, dyslipidaemia was highly prevalent regardless of blood pressure, but more common in 

prehypertensives than the other groups. Normotensives had a high prevalence of dyslipidaemia (68%).  There was 

a rise in plasma lipids as blood pressure and age increased with a similar trend for FBG and BMI. A remarkable 

disparity in the HDL/LDL ratio of Nigerians was observed. The above findings, call for more action on 

sensitization programs to promote healthy body mass, lifestyle and diet modification, to reduce the cardiovascular 

disease burden among Nigerians. 

 

Limitations of the study 

The number of subjects in this study will limit the extent of generalization of our findings in this study. 

This is a retrospective descriptive study which will not be as accurate as a randomized control trial. 

 

Recommendation 

We recommend more intensive public health campaigns and sensitization to increase awareness on the 

dangers of dyslipidaemia. Also, routine screening for abnormal blood lipids irrespective of blood pressure would 

necessitate appropriate intervention. Prehypertensive individuals should be screened for other cardiovascular risk 

factors to prevent progression to frank hypertension and associated complications. Fruits and vegetables and less 

trans fats should be incorporated as part of regular meals. 
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