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Abstract 
Introduction: Arterial hypertension (AH) in children is under-diagnosed and 
often has a poor prognosis. The aim of this study was to describe the epide-
miological, diagnostic, therapeutic and evolutionary aspects of hypertension 
in children at the University Hospital of Bouaké, with a view to improving the 
prognosis. Methods: This was a cross-sectional, analytical study carried out 
in the paediatrics department of Bouaké University Hospital. It concerned the 
medical records of children aged 4 to 15 hospitalised from 1 January 2017 to 
31 December 2020 for hypertension. Diagnosis was based on the simplified 
blood pressure guidelines of the Expert Consensus of the French Society of 
Hypertension. The variables studied were epidemiological, diagnostic, thera-
peutic and evolutionary. Quantitative variables were compared at the signi-
ficance level p ≤ 0.05. Results: The hospital incidence of hypertension was 
0.32% (69/21,642). The sex ratio was 0.72. 97.1% of the children were over 
five years of age. Oedema (49.3%) and breathing difficulties (20.2%) were the 
main reasons for consultation. Hypertension was classified as threatening 
(56.5%), confirmed (31.9%) and borderline (11.6%). The cause was renal in 
66.7%, dominated by impure nephrotic syndrome (24.6%). Treatment for 
hypertension consisted mainly of a diuretic (79.7%) and a calcium channel 
blocker (47.8%). Outcome was favourable in 50.7% of cases. Mortality was 
20.3%. No factor was significantly associated with death. Conclusion: Hyper-
tension in children at Bouaké University Hospital is serious. The aetiology is 
mainly renal. Early diagnosis and management are key to improving progno-
sis. 
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1. Introduction 

Arterial hypertension (AH) in children is defined as elevated blood pressure 
with systolic blood pressure (SBP) and/or diastolic blood pressure (DBP) above 
the 95e percentile according to the American curves and the 97.5th percentile, 
according to the French Society of Nephropediatrics [1] [2]. The prevalence of 
paediatric hypertension has been rising in recent decades, making this condition 
a real public health problem. This prevalence rose from 1.3% between 1990 and 
1999 to 6% between 2010 and 2014 [3] [4]. Worldwide, between 3% and 5% of 
children and adolescents suffer from hypertension and 10% to 14% have high 
blood pressure [3] [4] [5] [6]. In the presence of overweight or obesity, it can af-
fect up to 24% of children, depending on the population [7]. In the United States 
and Europe, prevalence varies between 1.8% and 13.8% [8] [9]. It was 26.2% in 
Thailand [10], and in sub-Saharan Africa varied between 0.96% and 3.36% [11]. 
This is a serious condition that can be life-threatening or functionally crippling 
for children, due to the numerous complications, in particular acute pulmonary 
oedema and cerebral oedema with convulsive seizures. High blood pressure in 
children is most often secondary, necessitating investigations which may be ex-
tensive in order to find the underlying cause. These causes are dominated by re-
novascular pathologies [12]. In Côte d’Ivoire, the characterisation of hyperten-
sion in children suffers from several problems. In children, the condition is un-
der-diagnosed and the data are old [13]. A hospital study carried out in Abidjan 
in 2012 found a prevalence of 0.22% [13]. In addition, the inadequacy of the 
technical facilities sometimes limits the investigations to be carried out when 
hypertension is discovered in children. Lastly, hypertensive children are usually 
admitted at a complication stage that threatens their functional and vital prog-
nosis. To improve the prognosis of hypertensive children, it is becoming neces-
sary to have a good knowledge of their profile. This study, carried out in Bouaké, 
the second largest city in Côte d’Ivoire, aims to contribute to a better under-
standing of childhood hypertension. The aim was to describe the epidemiologi-
cal, diagnostic, therapeutic and evolutionary aspects of hypertension in children, 
with a view to improving prognosis and professional practice. 

2. Methods 

The study was carried out in the paediatrics department of the Bouaké Universi-
ty Hospital, the only tertiary-level referral centre located in the interior of Côte 
d’Ivoire, 350 km from Abidjan, the economic capital. The department provides 
day and night care for children from the central, northern and western regions 
of Côte d’Ivoire. Children are cared for on a daily basis by a team comprising six 
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paediatricians, four interns, twenty-two doctors with a diploma in specialised 
paediatric studies, including twelve permanent doctors, twelve nurses and ten 
care assistants. This was a retrospective study with descriptive and analytical 
aims. It covered a four-year period from 1 January 2017 to 31 December 2020. 
The study included all records of children aged 1 month to 15 years hospitalised 
during the study period. Children aged 1 to 15 years hospitalised for hyperten-
sion diagnosed according to the simplified blood pressure guidelines for the de-
tection of hypertension according to age and sex of the Expert Consensus of the 
French Society of Hypertension (Table 1) [14]. Blood pressure in children was 
measured using a multi-brass pediatric sphygmomanometer on the right upper 
limb and then on the lower limb in the event of an abnormality. In the absence 
of an electric syringe pump, threatening hypertension was managed by slow in-
fusion of a calcium channel blocker in 100 ml of physiological solution under 
strict monitoring of blood pressure. All children aged between 1 and 15 years 
hospitalised in the paediatric ward and presenting with hypertension were in-
cluded, regardless of aetiology, sex or age. Children who died prematurely before 
the start of treatment were not included in the study. The sample size was de-
termined by calculating the minimum number of subjects required using the  
 
Table 1. Simplified blood pressure guidelines for the detection of hypertension according 
to age and sex from the Expert Consensus of the French Society of Hypertension [7]. 

Age (years) 

Blood pressure (mmHg) 

Boys Girls 

SBP* DBP** SBP DBP 

1 94 49 97 52 

2 97 54 98 57 

3 100 59 100 61 

4 102 62 101 64 

5 104 65 103 66 

6 105 68 104 68 

7 106 70 106 69 

8 107 71 108 71 

9 109 72 110 72 

10 111 73 112 73 

11 113 74 114 74 

12 115 74 116 75 

13 117 75 117 76 

14 120 75 119 77 

15 122 76 120 78 

16 125 78 121 78 

17 127 80 122 78 

*Systolic Blood Pressure, **Diastolic Blood Pressure. 
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Schwartz formula: n = Z2p(1 − p)/d2 [n = minimum sample size, Z = 1.96 for 
95% confidence level, p = reported prevalence of paediatric hypertension which 
was 4% worldwide [7], d = margin of error set at 5%]. The minimum size calcu-
lated was 59 hypertensive children. To constitute the sample, all records of child-
ren aged 1 month to 15 years admitted to the units during the study period were 
recorded exhaustively. The variables studied covered epidemiological aspects 
(prevalence, age, sex, place of residence, parents’ socioeconomic conditions), di-
agnostic aspects (history, reasons for admission, physical signs, complementary 
examinations, aetiologies of hypertension), therapeutic aspects (antihypertensive 
drugs) and evolutionary aspects (complications, mode of discharge). Socio-econo- 
mic conditions were judged to be modest in terms of overcrowding, the absence 
of running water and/or electricity, and a daily food budget of less than or equal 
to 1500 CFA francs for more than 3 people with no food reserves. They were 
good if there was no overcrowding, if there was running water and electricity, if 
there were food reserves and if the daily food budget was at least 1000 F CFA/ 
person. Data were collected using a standardised, computerised and structured 
survey form. Data were entered and analysed using SPSS 22 software. Quantita-
tive variables were analysed in terms of mean, standard deviation and median. 
Qualitative variables were expressed as proportions. To measure the relationship 
between the dependent variables and children’s hypertension, a univariate logis-
tic regression analysis was performed. The threshold for statistical significance 
was set at p < 0.05 for a two-tailed test. This study was carried out after obtain-
ing authorization from the Medical and Scientific Department of Bouaké Uni-
versity Hospital. Anonymity and confidentiality were respected by assigning an 
anonymity number to each survey form. 

3. Results  

● Epidemiological aspects 
Out of 21,642 children hospitalised during the study period, 69 cases of hyper-

tension were recorded, representing a hospital frequency of 0.32%. Hypertensive 
children diagnosed in 2020 accounted for 44.9% of cases. The children were 58% 
girls and 42% boys. The sex ratio was 0.68. They were aged five or over in 97.1% 
of cases. The average age was eleven, with extremes of three and fifteen. The 
children lived outside the city of Bouaké in 66.7% of cases. The socio-economic 
status of the parents was modest in 73.9% of cases. 
● Diagnostic aspects  

Children were referred from a peripheral centre in 75.4% of cases. The main 
reasons for admission were oedema (49.3%), respiratory difficulties (20.3%) and 
convulsions (13%). In 75.4% of cases, they showed good growth in height and 
weight. Overweight or obese children accounted for 15.9%. They had no patho-
logical history in 68.1% of cases. A history of hypertension in the family was 
identified in 5.8% of cases. The immunisation schedule was not up to date for 
the age in 85.5% of cases. The main signs found on physical examination were 
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poor impression (79.7%), oedema (68.1%) and ascites (31.9%). High blood 
pressure was a threat in 56.5% of cases. Urine dipstick tests in 15 children re-
vealed proteinuria with three crosses in 9. Blood counts in 66 patients showed 
moderate anaemia in 53%. In the renal work-up, abnormalities were observed in 
urea (69.1%), creatinine (67.8%) and 24-hour proteinuria (75%). Hypoprotide-
mia was noted in 79.4% of cases and ASLO positivity in 73.9%. Blood ionograms 
carried out in 22 patients revealed hyperkalaemia in 6 cases and hyponatraemia 
in 5 cases. As regards the cardiac work-up, chest X-rays carried out in 19 cases 
revealed cardiomegaly in twelve. Cardiac ultrasound in five children revealed 
dilated cardiomyopathy in two. The electrocardiogram performed in five cases 
revealed a repolarisation disorder (three cases), incomplete right bundle branch 
block (two cases) and sinus tachycardia (one case). The aetiologies of hyperten-
sion were dominated by renal causes (66.6%) represented by impure nephrotic 
syndrome (24.6%), acute glomerulonephritis (23.2%) and renal failure (18.8%). 
The main diagnostic characteristics of hypertensive children are shown in Table 
2. 
● Therapeutic aspects  

Antihypertensive treatment was prescribed in 79.7% of children. Diuretics and 
calcium channel blockers were prescribed in 79.7% and 47.8% of cases respec-
tively. Extra-renal purification was used in eight children. Other therapeutic mod-
alities are described in Table 3.  

 
Table 2. Distribution of hypertensive children according to the main diagnostic aspects. 

Diagnostic aspects n (69) % (100) 

Main reasons for admission   

Œdema 34 49.3 

Breathing difficulty 14 20.3 

Convulsions 9 13.0 

Nutritional status   

Normal 52 75.4 

Delayed weight gain 6 8.7 

Overweight/obese 11 15.9 

Familial hypertension   

Yes 4 5.8 

No 65 94.2 

Main physical signs   

Poor general impression 55 79.7 

Oedema of the lower limbs 47 68.1 

Ascites 22 31.9 

Coma 8 11.6 
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Continued 

Classification of hypertension   

Borderline 8 11.6 

Confirmed 22 31.9 

Threatening 39 56.5 

Bloody 11 4.9 

Etiologies of hypertension   

Renal 46 66.6 

Impure nephrotic syndrome 17 24.6 

Acute glomerulonephritis 16 23.2 

Chronic renal failure 13 18.8 

Cardiovascular 9 13.0 

Essential hypertension 14 20.3 

 
Table 3. Distribution of hypertensive children according to treatment received. 

Treatment* n (69) % (100) 

Therapeutic class   

Antihypertensives 55 79.7 

Antibiotics 35 50.7 

Antihelmintics 17 24.6 

Corticosteroids 14 20.3 

Dialysis 8 11.6 

Anti malaria 7 10.1 

Anticonvulsants 3 4.3 

Analgesics 2 2.9 

Hygienic and dietary measures (strict rest. low-salt diet) 1 1.4 

Other (macromolecules) 1 1.4 

Antihypertensives   

Thiazide diuretics 55 100 

Calcium channel blockers (Nicardipine) 33 60 

Converting enzyme inhibitors (Captopril) 5 9.1 

ACE inhibitors/calcium channel blockers 1 1.8 

Centrally acting antihypertensives (Methyl dopa) 1 1.8 

B-blockers (Bisoprolol) 1 1.8 

*A child could receive one or more treatments at a time. 
 

● Evolutionary aspects 
The main complications were acute lung oedema (13%) and hypertensive en-

cephalopathy (7.2%) (Table 2). Clinical outcome was favourable in 50.7% of 
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cases. Referral to an Abidjan teaching hospital and discharge against medical 
advice concerned 4.3% and 24.6% of children respectively. The death rate was 
20.3%. The search for links between the death of hypertensive children and so-
ciodemographic, diagnostic and therapeutic characteristics did not reveal any sig-
nificant relationship either with sex, age, origin, pathological history, type of hy- 
pertension, treatment, socioeconomic conditions or with growth in height and 
weight (Table 4).  

4. Discussion 

This is a retrospective study with descriptive and analytical aims. The general 
objective is to describe the epidemiological, diagnostic, therapeutic and evolu-
tionary aspects of arterial hypertension in children at Bouaké University Hospit-
al. Overall, this study shows that paediatric hypertension is rare in the hospital 
setting and most often affects adolescents living in modest socio-economic con-
ditions. The aetiologies are dominated by renal pathologies, and the course is 
marked by a high mortality rate. However, these results must be qualified be-
cause of the retrospective and monocentric nature of the study, with all that this  
 
Table 4. Factors associated with death after univariate analysis. 

 Evolution  

 Favourable Deaths p* 

Age    

≤5 years 5 0 
0.303 

>5 years old 30 14 

Sex    

Male 17 5 
0.617 

Female 18 9 

Type of hypertension   

Borderline 2 0 
1 

Confirmed/threatening 33 14 

Socioeconomic conditions    

Favourable 14 3 
0.322 

Unfavourable 21 11 

Place of residence    

Bouaké 16 3 
0.194 

Outside Bouaké 19 11 

Conditions associated with hypertension    

Yes 9 2 
0.47 

No 26 12 

*p significant at threshold <5%. 
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entails in terms of bias. Also, the lack of financial resources of some parents has 
also limited the availability of diagnostic paraclinical examinations and optimal 
care, and the frequent discharge of hypertensive children against medical advice 
has made treatment and follow-up difficult. The relationship between the rate of 
response to treatment, the time of diagnosis and the patient’s age at onset of di-
agnosis, as well as the role of parental education and associated genetic abnor-
malities, could not be determined in the study. Despite the methodological limi-
tations, the results obtained raise a number of epidemiological, diagnostic, the-
rapeutic and evolutionary aspects of the disease. The prevalence of paediatric 
hypertension is increasing in hospitals in Côte d’Ivoire, rising from 0.22% in 
2012 [13] to 0.32% in the study. The same observation was made in Libreville in 
Gabon, where it had risen from 21.5% to 28.1% in two decades [11]. In Congo in 
2014, prevalence in schools was 10% [15]. A higher proportion (35.1%) was re-
ported in Tunis in North Africa [16]. This increase in the prevalence of paedia-
tric hypertension raises the alarm about the scale of this major public health 
problem. It could be attributed to the epidemiological transition in sub-Saharan 
Africa in general and Côte d’Ivoire in particular. This transition is characterised 
by a change in nutrition, with overnutrition and the consumption of refined 
foods with a high salt content being risk factors for hypertension in children and 
adolescents [17]. With regard to gender, the study showed that high blood pres-
sure affects girls more than boys, with a sex ratio of 0.68. The same finding was 
made in Libreville. The same observation was made in Libreville in Gabon [11], 
Cameroon [18] and Lubumbashi in the Democratic Republic of Congo [19]. 
Numerous studies have described a male predominance [19] [20]. One of the 
main hypotheses is the appearance of pubertal hormones, which are thought to 
have a protective role (vasodilatation by oestrogen) in girls [21] [22]. The aver-
age age of hypertensive children was around 11 years. This is consistent with the 
literature [15] [23]. In addition, the incidence of hypertension in the study in-
creased with the age of the child, as described in the literature [11] [24]. In the 
study, the predominance of adolescents could be explained by the fact that the 
technical platform for blood pressure measurement was better adapted to older 
children and adolescents. High blood pressure was associated with overweight/ 
obesity in 15.9% of cases. According to the authors, the prevalence of hyperten-
sion in overweight or obese children varies between 4% and 23%. Obesity is a ma-
jor risk factor for paediatric hypertension [25] [26]. The socio-economic condi-
tions of hypertensive children were modest in 73.9% of cases. Living in unfa-
vourable socio-economic conditions could have an impact on the onset of hyper-
tension in children. An author in Poland observed higher blood pressure levels 
in adolescents with insufficient income compared with their more affluent peers 
[27]. The main reasons for admission of hypertensive children were oedema, 
breathing difficulties and convulsions. These signs have been reported in varying 
proportions by several authors in the literature [13] [28]. These symptoms asso-
ciated with hypertension seem to be closely linked to its aetiology or its cardiac, 
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renal or neurological repercussions [29] [30] [31]. In this study, hypertension 
was threatening in more than half the cases. This is indicative of the late consul-
tation of patients at the complication stage. The aetiology of hypertension was 
dominated by renal pathologies. In the literature, kidney disease accounts for 
80% - 90% of the causes of secondary hypertension in children. There is a wide 
range of renal diseases that cause hypertension in children [12]. In this study, 
these were impure nephrotic syndrome and acute glomerulonephritis. In the 
United States, it was parenchymal and vascular renal diseases as well as conge-
nital renal malformations [32]. Drug treatment for hypertension in children in 
Bouaké included antihypertensive drugs in the majority of cases. These were 
mainly diuretics and calcium antagonists used separately or in combination. These 
antihypertensives were introduced in collaboration with the hospital cardiolo-
gists. In the literature, it has been reported that calcium antagonists and convert-
ing enzyme inhibitors are more effective in secondary hypertension than in es-
sential hypertension in children. However, there is a lack of experience with the 
use of ACE inhibitors in younger children, and they are contraindicated in cases 
of hyperkalaemia or renal-vascular pathology [2] [33]. The outcome was fa-
vourable in almost half the cases. The death rate was 20.3%. Authors in Nigeria 
have reported death rates in the same proportions [34]. This high case-fatality 
rate clearly illustrates the diagnostic and management difficulties associated with 
the inadequacy of technical facilities and the low socio-economic status of fami-
lies. In this study, not all patients underwent investigations to assess the impact 
of hypertension and find its cause. In addition, it is important to bear in mind 
that most children are consulted late at the complication stage.  

5. Conclusion 

High blood pressure in children is a reality at Bouaké University Hospital. It 
most often affects school-age children. Diagnosis is made late at the complica-
tion stage. The cause is dominated by kidney disease. The mortality rate remains 
high. In order to improve prognosis, blood pressure should be systematically mea- 
sured as part of routine consultations, and the technical facilities should be streng- 
thened to ensure better management of complications. Efforts should also focus 
on primary prevention at community level, by promoting healthy lifestyles and 
combating malnutrition. 
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