
Edorium Journal of Pediatrics, Vol. 5, 2021.

Edorium J Pediatr 2021;5:100009P05DN2021.
www.edoriumjournalofpediatrics.com

Agatha et al.  1

CASE REPORT	 OPEN ACCESS	

Prevalence of hypertension among adolescents living with 
human immunodeficiency virus in Lagos, Nigeria

David Agatha N, Gbaja-Biamila Titilola A, Odubela Oluwatosin O, 
Musari-Martins Tomilola E, Ezemelue Priscilla N,  

Opaneye Babasola A, Lagunju Mofeoluwa M, Arije Doyinsola M,  
Abubakar Rufai A, Ezechi Lilian O, Salako Abideen O

ABSTRACT

Aims: This study sought to evaluate the prevalence 
of hypertension and its associated factors among 
adolescents living with human immunodeficiency virus 
(HIV) in Lagos, Nigeria.

Methods: A cross-sectional study involving adolescents 
attending an antiretroviral therapy (ART) clinic in 
Lagos was enrolled in the study. Case record form was 
developed to capture data on socio-demographic, clinical, 
laboratory, and treatment parameters of participants. 
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Blood pressure readings, waist circumference, and 
fasting lipid profiles of participants were also obtained. 
Hypertension was defined as a blood pressure reading 
≥95th percentile for age, sex, and height or readings 
above 120/80 mmHg irrespective of age or gender by 
the Fourth Report on the Diagnosis, Evaluation, and 
Treatment of High Blood Pressure in Children and 
Adolescents.

Results: One hundred and fifty-three adolescents 
participated in the study with males accounted for 52% 
of the study population. The majority of participants 
were in secondary school (79.7%), had both parents alive 
(73.2%), and acquired HIV infection through vertical 
transmission (99.3%). The prevalence of hypertension 
was 10.5%. The predictive risk factors for hypertension 
were older age [odds ratio (OR) 1.557, 95% confidence 
interval (CI) 0.344–7.040], waist circumference (OR 
6.435, 95% CI 1.396–29.666), duration on ART >8 years 
(OR 1.308, 95% CI 0.332–5.153), and dyslipidemia 
(OR 2.942, 95% CI 0.726–11.914). However, only waist 
circumference was statistically significantly associated 
with hypertension (p < 0.05).

Conclusion: Our study revealed a high prevalence of 
hypertension among adolescents living with HIV. There 
is a need for regular monitoring of blood pressure and 
associated risk factors during routine care.
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INTRODUCTION

Sub-Saharan Africa (SSA) accounts for over two-
thirds of the global burden of human immunodeficiency 
virus (HIV) [1], and approximately 85% of the 1.8 million 
adolescents living with the disease are in the sub-region 
[1–3]. This increasing population of adolescents living 
with HIV in the sub-region is in part due to the success 
of highly active antiretroviral therapy (HAART), which 
has enabled perinatally infected children to survive into 
adolescence and adulthood. Adolescents and young 
people (aged 15–24 years) also account for a significant 
proportion of new HIV infections, thus increasing the 
burden of HIV among adolescents. In 2019, about 170,000 
adolescents acquired HIV infection, majority of them in 
low- and middle-income countries, including those in SSA 
[4]. Nigeria, the most populous nation in Africa, bears 
the second largest burden of the global HIV epidemic 
and has one of the highest rates of new infections in 
sub-Saharan Africa. However, this increased longevity is 
associated with an increasing prevalence of co-morbidity 
with various non-communicable diseases (NCDs) [3–5]. 
This could portend a detrimental impact on the overall 
gains of HIV care, considering its long latency period, 
prolonged course, and associated functional impairment 
and disability [5–7].

Apart from the burden of HIV and its detrimental 
effect on the African population, the continent is also the 
most affected region with the rapidly increasing burden 
of hypertension and other NCDs [8]. The prevalence of 
hypertension in Nigeria forms a substantial proportion of 
the total burden in Africa because of her large population 
[9, 10].

Hypertension remains the leading cause of premature 
death and a predominant risk factor for all forms of 
cardiovascular-related morbidity and mortality [8]. 
Globally 1 in 7 persons are hypertensive with approximately 
17 million cardiovascular-related deaths recorded in 2016 
[11]. This has prompted the World Health Organization 
(WHO) to initiate measures to reduce the prevalence of 
the “silent killer” by 25% by the year 2025 [8].

Hypertension in children and adolescents is 
becoming an increasing public health concern because 
evidence shows that the disease tracks from childhood 
to adulthood [12, 13]. Hypertension in the pediatric 
population is associated with immediate adverse effects 
on cardiovascular structure and function, neurocognitive 
function, and also serves as a marker for subclinical 
atherosclerosis in adulthood [14, 15].

A systematic review reported a global hypertension 
prevalence of 4% among children below the age of 19 
years. This is comparable to the 5.5% reported among 

African children and adolescents [13] and 4% among 
Nigerian children [12]. This shows that hypertension is 
relatively common in children and adolescents. Thus, the 
need for pediatric health care practitioners is to evaluate 
blood pressure regularly in routine clinical practice.

Adolescents living with HIV (ALHIV) could further 
be predisposed to hypertension and its sequelae of 
cardiovascular disease, disability-adjusted life-years, and 
mortality as a consequence of prolonged HIV infection 
and ART. The mechanism of onset of hypertension and in 
people living with HIV (PLHIV) is multifactorial involving 
the primarily modifiable and non-modifiable risk factors, 
as well as the (in)direct effect of HIV/ART resulting 
in chronic inflammation, lipodystrophy syndromes, 
premature ageing of the cardiovascular system, and 
renovascular injury among others [5–7, 16–18]. In a 
retrospective unpublished review of blood pressure 
readings of children and adolescents living with HIV in 
our facility, we recorded a prevalence of 7%. In contrast, 
a higher prevalence of 25–45% for hypertension has been 
reported among adults living with HIV with associated 
increased complications and poor life expectancy in 
addition to the high cost of living [19, 20].

To address this alarming burden of hypertension, a 
“silent killer” among adults living with HIV, there is a 
need to monitor children and adolescents living with HIV 
to promptly identify, treat, and prevent the sequelae of 
hypertension in adulthood. However, there are limited 
reports on hypertension in children and adolescents living 
with HIV in our sub-region. This study aims to evaluate 
the prevalence of hypertension and its associated factors 
among adolescents living with HIV in Lagos, Nigeria.

MATERIALS AND METHODS

This was a cross-sectional study among adolescents 
attending the ART clinic at the Clinical Sciences 
Department of the Nigerian Institute of Medical Research, 
Yaba, Lagos. Adolescents (aged 10–19 years) living with 
HIV on antiretroviral drugs for at least six months and 
who consented (consent ± assent) to participate in the 
study were enrolled. Adolescents living with HIV with 
significant co-morbidities such as cerebral palsy, seizure 
disorders, sickle cell anemia, or other chronic illness and 
those with acute illness were excluded from the study.

A case record form (CRF) was developed to collect 
data on socio-demographic, clinical, laboratory, and 
antiretroviral treatment parameters of participants. 
Socio-demographic information included age, gender, 
education, occupation, ethnicity, and socioeconomic 
status (determined by parental education and 
occupation). The age at HIV diagnosis, time of 
commencement of ART, duration on ART, previous 
and current antiretroviral regimen, family history of 
hypertension, and current (within the last six months) 
Cluster of Differentiation 4 Lymphocyte (CD4) counts 
and HIV viral load were obtained from the clinic 
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database. The weight (in kilograms) and height (in 
centimeters) were obtained with the combination scale 
and stadiometer (Seca Hamburg Germany, Model 786 
2021994) with the participants in light clothing and 
barefoot. Waist circumference (in centimetres) was 
obtained with a non-stretchable medical tape rule applied 
horizontally at the level of the participant’s umbilicus. 
The height was converted to meters and the body mass 
index (kilograms per square meter) calculated using the 
standard formula. The age and sex-adjusted z scores 
and percentiles of these anthropometric measures were 
obtained from WHO standard growth charts for children 
and adolescents.

Two blood pressure readings were obtained 20 
minutes apart, using an electronic sphygmomanometer 
Omron M3 Intellisense, Model: M3 (HEM-7131-E) 
(Omron Healthcare Co. Ltd) with the participant 
comfortably seated with the right arm (from which 
the blood pressure was obtained) placed at the level of 
the participant’s heart. The mean of the two readings 
was recorded as the participant’s blood pressure. If a 
high reading was obtained, a third measurement was 
conducted after another 20 minutes. The mean of the 
two closest readings was taken as the participant’s blood 
pressure. Point hypertension was defined as a blood 
pressure reading of ≥95th percentile for age, sex, and 
height or readings above 120/80 mmHg irrespective of 
age or gender [21].

After a 12-hour fast, approximately 6 mL of venous 
blood was collected from the antecubital fossa of each 
participant into plain vacutainer bottles. This was used 
to determine the fasting lipid profiles [total cholesterol, 
high-density lipoprotein cholesterol (HDL), low-density 
lipoprotein cholesterol (LDL), and triglycerides] using 
Roche C311 Clinical Chemistry autoanalyzer. Normal 
reference values for the lipids for adolescents were 
obtained from the National Cholesterol Education 
Program (NCEP).

Follow-up Plan: Results were communicated to all 
study participants and those with high blood pressure 
readings were referred to our hypertension clinic for 
further evaluation.

Data Analysis: Collected data was recorded, 
validated, and analyzed using the Statistical Package for 
Social Sciences (SPSS) software version 23. Descriptive 
and inferential statistics were applied in the course of the 
analysis. Descriptive statistics such as mean and standard 
deviation for normally distributed variables or median 
and interquartile range for skewed data were used to 
summarize continuous variables, while proportions were 
used to summarize categorical data.

Ethical approval was obtained from the 
Institutional Review Board (IRB) of NIMR, Lagos, 
before commencement of the study. Confidentiality 
was maintained, while voluntariness and freedom to 
withdraw at any point without negative consequences 
were emphasized before enrolment.

RESULTS

Out of the 153 adolescents living with HIV, who 
participated in this study, 80 were males and 73 were 
females, giving a male to female ratio of 1:0.9, and the mean 
age was 14.6 ± 2.7 years. A majority of the participants 
were in secondary school (79.7%), had both parents alive 
(73.2%), and belonged to the middle and lower socio-
economic groups (83.7%). Most participants (99.3%) 
acquired the infection through vertical transmission. The 
median age [interquartile range (IQR)] at HIV diagnosis 
was 48 (24–84) months while the median duration 
(IQR) on ART was 9 (6–11) years. The mean systolic and 
diastolic blood pressures (± SD) of study participants 
were 102(±15) and 66(±10) mmHg respectively (Table 1). 
The mean lipid profile of study participants is depicted in 
Figure 1.

Table 1: Socio-demographic and clinical characteristics of study 
participants

Characteristics Total (N = 153)

Age year (Mean) 14.6 (±2.7)

Age group (years)
  15–19
  10–14

81 (52.9)  
72 (47.1)

Sex 
  Male
  Female

80 (52.3)
73 (47.7)

Educational level
  Primary
  Secondary 
  Tertiary

21 (13.8)
122 (79.7)

10 (6.5)

Parental status
  Non-orphan
  Orphan

112 (73.2)
41 (26.8)

ART type
  PI-based
  Non-PI-based

47 (30.7)
106 (69.3)

ART duration (years)
  ≥5
  <5

123 (80.4)
30 (19.6)

CD4 Count (cells/mL)
  ≥500
  <500

117 (77.5)
34 (22.5)

Viral load (RNA copies/ul)
  ≥1000
  <1000

24 (15.9)
127 (84.1)

Family history
  Hypertensive
  Non-hypertensive

29 (20.6)
112 (79.4)

Physical activity
  Adequate
  Inadequate

58 (37.9)
95 (62.1)

  Mean systolic BP (mmHg) 102 (±15)

  Mean diastolic BP (mmHg) 66 (±10)

ART, antiretroviral therapy; PI, protease inhibitor; CD4, cluster 
of differentiation 4 lymphocyte; BP, blood pressure.
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Sixteen participants (9 males and 7 females) had 
raised blood pressure readings, giving a prevalence of 
point hypertension among the study population of 10.5%. 
There were seven cases of diastolic hypertension, five 
cases of systolic hypertension, and four cases of both 
systolic and diastolic hypertension. The mean (± SD) 
readings for participants with hypertension was 125.1 
(±11.3) mmHg and 83.4 (±7.7) mmHg for systolic and 
diastolic blood pressures, respectively, compared to 99.8 
(±12.4) mmHg and 63.7 (±8.1) mmHg for those with 

normal blood pressure. Participants with hypertension 
were more likely to be older (15–19 years) [crude odds 
ratio (COR) 1.549, 95% CI = 0.533–4.499; adjusted odds 
ratio (AOR) 1.557, 95% CI = 0.344–7.040)] (Table 2).

Concerning the clinical and lifestyle characteristics, 
participants with hypertension were significantly more 
likely to have a waist circumference ≥50th percentile 
than those with normal blood pressure [COR 2.897, 95% 
CI = 0.994–8.44; AOR 6.435, 95% CI = 1.396–29.666]. 
Patients on protease inhibitor (PI)-based ART regimen 
[COR 1.886, 95% CI = 0.657–5.412; AOR 1.153, 95% CI 
= 0.290–4.576] and on ART > 8 years [COR 1.835, 95% 
CI = 0.562–5.991; AOR 1.308, 95% CI = 0.332–5.153] 
were more likely to have hypertension. Participants with 
hypertension had a higher likelihood of having at least 
one abnormal lipid profile [hypertriglyceridemia and/or 
low high-density lipoprotein (HDL)] than those without 
(COR 2.140, 95% CI = 0.719–6.366; AOR 2.942, 95% CI 
= 0.726–11.914). There was no statistically significant 
difference in family history of hypertension, level of 
physical activity, and duration on antiretroviral therapy 
among participants (Table 2).

Figure 1: Mean lipid profile of study participants.

Table 2: Factors associated with hypertension among study participants

Characteristics With 
hypertension

16 (10.5%)

Without 
hypertension
137 (89.5%)

Crude Adjusted

OR [95% CI] P-value OR [95% CI] P-value

Age (years)
  Mean (± SD) 15.8 (±2.8) 14.5 (±2.7)

Age group (years)
  10–14*
  15–19

6 (37.5)
10 (62.5)

66 (48.2)
71 (51.8) 1.549 (0.533–4.499) 0.421 1.557 (0.344–7.040) 0.565

Sex
  Female*
  Male

7 (43.8)
9 (56.3)

66 (48.2)
71 (51.8) 1.195 (0.421–3.392) 0.738 2.684 (0.503–14.304) 0.248

Education
  Primary*
  Secondary
  Tertiary

1 (6.3)
13 (81.3)
2 (12.5)

20 (14.6)
109 (79.6)

8 (5.8)
2.385 (0.295–19.267)
5.000 (0.396–63.184)

0.452
0.415
0.214

2.687 (0.220–32.862)
5.552 (0.204–151.039)

0.592
0.439
0.309

Parental status
  Non-orphan
  Orphan*

14 (87.5)
  2 (12.5)

98 (71.5)
39 (28.5) 2.786 (0.605–12.831) 0.189 3.310 (0.561–19.512) 0.186

Socio-economic class
  Upper
  Lower/Middle*

4 (25.0)
12 (75.0)

1 (15.3)
116 (84.7) 1.841 (0.542–6.258) 0.328 1.249 (0.251–6.209) 0.786

Family history of 
hypertension
  Unknown*
  No
  Yes

  
2 (12.5)

11 (68.8)
  3 (18.8)

10 (7.3)
101 (73.7)
26 (19.0)

0.545 (0.106–2.809)
0.577 (0.084–3.983)

0.768
0.468
0.577

1.016 (0.084–12.246)
1.198 (0.085–16.842)

0.983
0.999
0.893

Physical activity
  Adequate*
  Inadequate

  5 (31.3)
11 (68.8)

53 (38.7)
84 (61.3) 1.388 (0.457–4.219) 0.563 1.557 (0.414–5.852) 0.512

BMI Z score groups
  ≤–2*
  >–2

  2 (12.5)
14 (87.5)

25 (18.2)
112 (81.8) 1.562 (0.334–7.316) 0.571 1.234 (0.195–7.814) 0.824
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DISCUSSION

Hypertension in adulthood is believed to track from 
childhood and adolescence. The onset of hypertension 
in PLHIV could be identified early in adolescence; 
thus, measures instituted to curtail its emergence and 
complications in this age group would save costs and lives.

In this study, the prevalence of hypertension among 
the participants was 10.5% with mean systolic and 
diastolic blood pressures of 125.1 (±11.3) mmHg and 83.4 
(±7.7) mmHg, respectively. Most of the hypertensive 
ALHIV were on non-PI-based regimen and had been on 
ART for more than eight years.

The prevalence of hypertension among ALHIV in this 
study of 10.5% is higher than the pooled prevalence of 4% 
among the general pediatric population in Nigeria and 
globally [12, 22]. The high prevalence could be as a result 
of the effect of HIV/ART and chronic inflammation on 
the cardiovascular system among ALHIV. Our prevalence 
is comparable to 9.0% by Amadi et al. [23], 10.5% by 
Uwaezuoke et al. [24], 12.5% by Ajayi et al. [25] in Nigeria, 
and 9.0% by Cho and Kim [26] in Korea, but higher than 
the reported prevalence in 3.0% by Ibrahim et al. [27], 
6.3% by Ezeudu et al. [28], and 7.0% by Akinbodewa et al. 
[29] in Nigeria. However, our finding is lower compared 
to reported prevalence in Houston, USA (15%), Chennai, 
India (21.5%), and Greece (23%) [25, 30–32]. Although 
most of these studies adopted the Fourth Report on 

the Diagnosis, Evaluation, and Treatment of High 
Blood Pressure in Children and Adolescents [21]. These 
variations could be due to genetic factors, the difference 
in lifestyle, diets, study location, methodology, and 
underlying childhood obesity.

There was no significant difference between males 
and females in the prevalence of hypertension. This 
finding is in concordance with recent meta-analysis on 
the prevalence of hypertension in Nigeria and African 
pediatric population, buttressing the fact that gender 
appears to play little or no role in the prevalence of 
hypertension among children and adolescents [12, 13].

In the current work, none of our study participants 
with hypertension was obese. This could plausibly be 
alluded to HIV-infected children and adolescents being 
smaller and thinner than uninfected children of the same 
age and gender. In addition, the low socioeconomic status 
of most families in sub-Saharan Africa makes obesity 
uncommon [33]. This finding is contrary to reports 
among the general pediatric population where obesity 
was significantly associated with hypertension [12, 13, 
22].

Waist circumference >50th percentile and 
dyslipidemia was predictive of being hypertensive in 
this study. This finding agrees with previous studies 
that have shown waist circumference and dyslipidemia 
are predictors of hypertension and other cardiovascular 
diseases [34–37].

Characteristics With 
hypertension

16 (10.5%)

Without 
hypertension
137 (89.5%)

Crude Adjusted

OR [95% CI] P-value OR [95% CI] P-value

BMI Z score
  Mean (±SD) –0.46 (±1.35) –0.94 (±1.29)

Waist circumference 
percentile
  ≤50*
  >50

9 (56.3)
7 (43.8)

108 (78.8)
29 (21.2) 2.897 (0.994–8.44) 0.051 6.435 (1.396–29.666) 0.017

ART
  Non PI-based*
  PI-based

9 (56.3)
7 (43.8)

97 (70.8)
40 (29.2) 1.886 (0.657–5.412) 0.238 1.153 (0.290–4.576) 0.84

ART Duration (years)
  <8*
  ≥8

  4 (25.0)
12 (75.0)

52 (38.0)
85 (62.0) 1.835 (0.562–5.991) 0.314 1.308 (0.332–5.153) 0.701

CD4 (cells/µL)
  <500*
  ≥500

  3 (18.8)
13 (81.3)

31 (22.6)
106 (77.4) 1.267 (0.339–4.733) 0.725 1.921 (0.405–9.105) 0.411

Viral load (copies/mL)
  <1000
  ≥1000*

14 (87.5)
  2 (12.5)

115 (83.9)
22 (16.1) 1.339 (0.284–6.311) 0.712 1.386 (0.191–10.047) 0.747

Lipid profile
  Abnormal
  Normal*

  6 (37.5)
10 (62.5)

30 (21.9)
107 (78.1)

2.140 (0.719–6.366) 0.171 2.942 (0.726–11.914) 0.131

*Reference value; SD, standard deviation; BMI, body mass index; ART, antiretroviral.

Table 2: (Continued)
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The prolonged ART and PI-based regimen were also 
positively correlated to the development of hypertension. 
This affirms the direct or indirect of ART resulting in 
chronic inflammation, lipodystrophy syndromes, and 
premature ageing of the cardiovascular system [16–18].

In this study, hypertension was not significantly 
associated with physical activity, family history of 
hypertension, duration, and type of ART. None of the 
participants were associated with a family history of 
hypertension which is similar to reports in Sudan and 
Nigeria [38, 39]. However, contrary reports by Sarfo et al. 
[39] and Sundar et al. [31] showed a positive association 
between family history and adolescent hypertension 
in Tobago and India, respectively. The predisposing 
factors to hypertension remain multifactorial beyond the 
effects of body mass index (BMI) and family history of 
hypertension [12].

To our knowledge, this is the first paper to highlight 
the prevalence of hypertension among adolescents living 
with HIV in sub-Saharan Africa. The high prevalence of 
hypertension among ALHIV in our setting reaffirms the 
need to ensure regular monitoring of blood pressure in the 
routine clinical care in ALHIV. This will assist in prompt 
detection, and appropriate management to mitigate the 
long-term debilitating effect of hypertension.

This study is limited by the cross-sectional nature of 
the study, the point prevalence of hypertension studied 
among participants and the number of participants 
included in the study. However, our findings show the need 
for further research to understand the pathophysiology of 
hypertension in this cohort.

CONCLUSION

Our study revealed a high prevalence of hypertension 
among ALHIV with waist circumference >50th percentile, 
dyslipidemia, long duration on ART, and PI-based 
regimen as predictive factors. This emphasizes the need 
for clinicians caring for ALHIV to institute comprehensive 
clinical services for prompt diagnosis of hypertension, 
cardiovascular diseases, and other metabolic disorders.
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