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Abstract  

Hypertension has been cited as a major risk factor of morbidity and mortality related to 

cardiovascular diseases and it is considered a public health problem worldwide. There is a 

lack of information regarding the real prevalence of hypertension among children and 

adolescents because blood pressure assessment is not considered part of the routine clinical 

assessment in this population.  

The aim of this study was to analyze the reported prevalence of hypertension in 

children and adolescents according gender and nutritional status during the period 2000-

2014.  

METHODS: A systematic review focused on the assessment of high blood pressure 

was conducted. Only original articles were selected on the basis of strict inclusion and details 

and reviewed by pairs. 98 studies met the inclusion criteria. Computerized searches were 

completed using multiple databases. 

  RESULTS: Nutritional status strongly influences whether children are more likely to 

have hypertension. However, this condition is not the same for overweight children in the 

United States that have less hypertension than obese children or the adolescents in Asia that 

the same effect occur. In the case of sex, it was observed that boys in most of the regions are 

more likely to have hypertension, however this change in the United States and in Africa 

where girls suffer more of hypertension. According with the age, there are more cases of 

hypertension among adolescents than in children, where Latin America reported the highest 

level of hypertension.  

CONCLUSION: The data indicated that despite differences between regions, 

childhood hypertension has increased in the course of 14 years and it is higher among boys 

(36.69%) than girls (35.87%), and is also affect by the nutritional status of individuals 

(37.29% normal weight, 49.49% obese and 68.55% overweight). The reporting of prevalence 

among children and adolescents around the world need to be improved considerably in order 

to diminish the inconsistences.  

Keywords: hypertension, obesity, children, adolescents, prevalence, systematic review 
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Resumen  

La hipertensión arterial es considerada un problema de salud pública en todo el mundo, al 

considerarse un factor de riesgo para la morbilidad y mortalidad por enfermedades 

cardiovasculares. En población infantil se cuenta con poca información respecto a la 

prevalencia de ésta ya que la evaluación de la presión arterial no se considera dentro de la 

evaluación periódica de los niños durante la evaluación clínica.  

El objetivo de este estudio fue analizar las prevalencias reportadas de hipertensión 

arterial en niños y adolescentes de acuerdo al género y al estado de nutrición durante el 

periodo 2000-2014 

MÉTODOS: Se realizó una revisión sistemática centrada en la evaluación de la 

presión arterial alta. Sólo artículos originales fueron seleccionados considerando criterios de 

inclusión estrictos y revisados por pares. 98 estudios cumplieron los criterios de inclusión. 

Las búsquedas computarizadas se completaron utilizando múltiples bases de datos.  

RESULTADOS: El estado nutricional influye de manera importante e implicando un 

mayor riesgo para la presencia de hipertensión en los niños. Sin embargo, esta condición no 

es la misma para los niños con sobrepeso en los Estados Unidos quienes reportaron cifras 

más bajas de hipertensión que los niños obesos o adolescentes en Asia. En el caso del sexo, 

se observó que los niños en la mayoría de las regiones son más propensos a tener 

hipertensión, sin embargo, en los Estados Unidos y en África las niñas sufren más de la 

hipertensión. De acuerdo a la edad, la mayoría de los casos de adolescentes reportan cifras 

más altas de hipertensión que los niños, donde América Latina reportó la mayor prevalencia. 

Los datos indican que, a pesar de las diferencias entre regiones, la hipertensión infantil se ha 

incrementado en 14 años y es mayor entre los varones (36,69%) que las niñas (35,87%), y 

también por el estado nutricional de los individuos (37,29 % de peso normal, 49,49% de 

obesidad y 68,55% de sobrepeso). Los reportes de prevalencia entre niños y adolescentes en 

todo el mundo necesitan ser mejorados considerablemente para disminuir las inconsistencias. 

Palabras clave: hipertensión, obesidad, niños, adolescentes, prevalencia. 
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Introduction 

Hypertension has been considered as a major risk factor for morbidity and mortality related 

to cardiovascular diseases and it is considered a worldwide public health problem (Sánchez 

de Castro 2009) (Ezzati M 2002). In recent years, due to the increase in obesity and 

overweight rates and their comorbidities (Sánchez de Castro 2009) , the topic of blood 

pressure assessment in children and adolescents has attracted more interest; some of the risk 

factors identified among these groups include gender, age, body size or lower birth weight, 

ethnicity, obesity and social economic status (Urrutia-Rojas X 2006). 

Some studies have provided information on the trend of hypertension and evidence 

suggests that this disease often begins in early ages, (Suárez Cobas L 2009) (Poletti O 2007) 

as childhood hypertension could lead to adult hypertension (Suárez Cobas L 2009) (Lauer 

RM 1989) (Nehgme J 2010) (Sandoval R 2009). Although the huge quantity of studies, there 

is a high variability on the prevalence of hypertension reported in literature; accurate rates 

are not conveyed, but the majority of studies report a range of prevalence between 1 to 17%, 

while rates as high as 48% has been reported from some specific areas (Vergara-Castañeda 

A 2010).  Some of the studies suggest that the range could be related to an underdiagnosis as 

a result of the use of different methods and criteria of evaluation (Diaz A 2010) thus, the 

actual prevalence of hypertension in children and adolescents remains to be fully elucidated 

(Bassareo PP 2014). Therefore, the main objective of this study is to perform a systematic 

review of literature to assess and highlight the reported prevalence of high blood pressure 

worldwide among children and adolescents in the last few years. 

Material and methods 

Research strategy  

A systematic review was conducted according to methodology proposed in the Preferred 

Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) statement (Liberati 

A 2009) in which we included all of the cross-sectional studies around the world that reported 

and compared prevalence of hypertension among children and adolescents (5-18 years) 

according to their nutritional status, published in English or Spanish from January 2000 
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through December 2014. We included the following data base in our search: PubMed, 

MEDLINE, BioMed Central, Embase, Scielo, Redalycand Dialnet, this extended number of 

databases was used in order to minimize selection bias. We used the following medical 

subject headings and key words as outcomes: “prevalence”, “cross-sectional studies” or 

“Survey” and “children” or “pediatric” or “children” or “adolescents”, “young” and “blood 

pressure”, “high blood pressure”, “hypertension” not “pulmonary hypertension”. To get 

additional associated articles, we used the “related citations” function in PubMed and hand-

searched bibliographies of all the articles that met our inclusion criteria. This is a systematic 

review and no data were collected on humans, thus there was no need to be submitted to the 

Ethics Committee.  

Selection of articles 

From 8026 identified articles, 6044 were excluded based on availability in at least 7 

databases, 1819 more on review title, abstract and range age made by 1 author. After this 

screening, 169 articles were reviewed in full by two members of the research team. Any 

differences were resolved through discussion, resulting in agreement for all of the included 

and excluded articles.  In this phase 75 articles were excluded, 22 only reported general 

information about hypertension, 7 missed the age range, 19 were review articles, 25 were 

focused on the mechanism of the disease rather than its prevalence, and three reported results 

in another paper, where we included the first date result.  Finally, only 94 studies met 

inclusion criteria for this systematic review (Figure 1).  
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Figure 1. Screening and selection of studies included in this systematic review. 

 

 

 

Data extraction.  

From the 98 included publications, two authors extracted independently the following 

information: Population characteristics, location, sample size, proportions of men and 

woman, method of blood pressure measurement and number of these, hypertension 

definition, global prevalence of hypertension, prevalence of hypertension among children 

and adolescents according to their gender and nutritional status. In the case of studies that 

8026 articles identified from 

databases and hand-searches 

1982 free full text articles identified 

from database 

1813 articles excluded based on review 

title, abstract and range age 

169 full text articles reviewed for 

inclusion, exclusion criteria 

71 articles excluded 

• 3 presented same results reported in another article 

• 17  were review articles 

• 7 different or no age range shown 

• 22 without general information 

• 22 focused on mechanism of disease 

98 studies included in this systematic 

review 

6044 articles excluded due to 

exclusivity 
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missed the prevalence, the information was calculated and classified according to the age, 

gender or nutritional status when data allowed. The two authors compared extracted data and 

resolved any differences by discussion.  

 

Results 

Description of studies included in the systematic review.  

This article included 98 publications, which were classified according to the region where 

the research was conducted: 47 publications from Latin America, 8 from Europe, 6 from US, 

33 from Asia, 3from Africa and 1 from Australia were obtained. 

The research focused on the analysis of the prevalence of hypertension in three ways: 

Global prevalence in children and adolescents according to the region, gender, and nutritional 

status.   

For the study of the prevalence of hypertension in different pediatric and adolescent 

populations, we identified 57 observational studies, published from 2004 to 2014, describing 

prevalence in samples ranging from 52 to 25309 subjects from 30 countries; 36 publications 

were from Latin America, 3 from United Sates, 1 from Africa, 6 from Europe and 11 from 

Asia (Table 1). Considering the five regions listed, we observed that there is a higher 

prevalence of hypertension in Europe (17.1%) and USA (20.6%) comparing with the 4.87 % 

reported for Asia. However, Asia showed a higher prevalence in hypertension in adolescents 

(34.95%) compared to Europe (22.2%) or Latin America (16.93%). When populations, 

children and adolescents, are mixed in the same sample, the prevalence is higher in Latin 

America (16.93%) followed by USA with a percentage of 14.72%. Africa revealed the lowest 

prevalence of hypertension with 3.3%, though this interpretation must be carefully treated 

because few reports were found. Summing all studies, the total prevalence of hypertension 

was of 14.44%, with increasing frequency in the diastolic hypertension compared with 

systolic hypertension (17.14 and 12.92%, respectively).  
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Table1.Prevalence of hypertension in different pediatric and adolescent populations. 

Reference Country 
Age N 

Prevalence of HBP 

% 

(Poletti O 2007) Argentina 10-15 2507 13.4 

(Diaz A 2010) Argentina 5-18 331 4.3 

(Cossio-Bolaños M 2014) Argentina 11-15 499 10 

(Hirschler V 2014) Argentina 9-14 38 12.8 

(Báez de Ladoux D 2014) Argentina 5-18 287 39.2 

(Moura AA 2004) Brazil 7-17 1253 9.4 

(Lopes Pinto S 2011) Brazil 7-14 1125 4.8 

(Pimentel Ferreira A 2007) Brazil 7-10 52 15.4 

(Rey-Madeira I 2008) Brazil 2-11 140 4.3 

(Moreira NF 2013) Brazil 10-16 1716 11.7 

(Rizzo AC 2013) Brazil 10-16 321 21 

(Fuly JT 2014) Brazil 6-13 794 7 

(Dias Pitangueira JC 2014) Brazil 7-14 540 29.1 

(Cáceres M 2008)
 

Bolivia 5-18 61 24.5 
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(Nehgme J 2010)
 

Chile 15-17 223 17.3 

(Burrows RA 2011) Chile 5-15 486 32.3 

(H. X. Xu H 2011) China 7-11 8764 7.3 

(Wang Q 2013) China 6-18 3373 25.5 

(Luo JS 2014) China 6-18 7893 6.58 

(Sánchez de Castro 2009) Colombia 6-17 516 Diastolic 7.36 

Systolic 1.36 

(Ellenga Mbolla BF 2014) Congo 5-18 603 3.3 

(Guido. 1989) Costa Rica 6-16 934 5.1 

(Suárez Cobas L 2009)
 

Cuba 15-17 1645 2.5 

(Aguirre CJ 2012) Cuba 6-11 157 4.46 

(Barberán Solórzano K 2011) Ecuador 5-12 320 23.75 

(Koebnick C 2013) England 6-17 237248 2.1 

(Corado Escobar 2007) Guatemala 11-18 554 16.97 

(Tandon N 2013) India 10-18 15101 44.4 

(Anand T 2014) India 12-17 315 Diastolic: 4.5 

Systolic:1.6 

(George GM 2014) India 9-18 485 6.8 
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(Hakim A 2014) Iran 6-12 1100 Systolic: 23.6 

Diastolic: 17.1 

(Fallah Z 2014) Iran 6-18 14486 6.88 

(Dulskiene V 2014) Italy 12-15 7457 22.2 

(S.-V. B.-R. Rodríguez-Morán M 2004) Mexico 10-18 965 7.1 

(Perichart PO 2007) Mexico 12-16 772 19.2 

(Jiménez-Cruz A 2009) Mexico 12-14 259 41 

(Aregullin-Eligio. 2009) Mexico 6-12 329 4.9 

(Vergara-Castañeda A 2010)
 

Mexico 8-10 83 Total 48.2 

 

(Juárez-López C 2010) Mexico 11-13 466 Systolic: 8 

Diastolic: 13 

(Cardenas-Villareal M 2010)
  

Mexico 10-19 2541 15 

(S.-G. M.-C.-G.-E. Elizondo-Montemayor L 

2010) 

Mexico 6-12 215 Systolic: 15.4 

Mexico 6-9 119 0.8 

Mexico 10-12 96 1 

(Evia-Viscarra ML 2013) 
Mexico 8-16 110 35 

(G. N. Elizondo-Montemayor L 2013) 
Mexico 6-12 96 19 

(Gómez Martínez M 2014) 
Mexico 9-16 247 15.38 

(Cinteza E 2013) Romania 3-17 4866 7.4 
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(González Jiménez E 2011) Spain 9-17 977 1.3 

(Guijarro de Armas MA 2012) 
Spain 10-15 133 26.08 

(Wickramasinghe VP 2013) 
Sri Lanka 5-15 920 6.2 

(Sukhonthachit P 2014) Thailand 8-12 693 3.9 

(Demirci H 2013) Turkey 6-13 1000 3.4 

(Kidy F 2014) Uganda 7-11 539 17.1 

(Cruz ML 2004) USA 8-13 126 22.4 

(Urrutia-Rojas X 2006) USA 8-13 1066 20.6 

(Morrison JA 2008) USA 5-19 814 11.7 

(Sandoval R 2009) Venezuela 6-18 337 Children: 1.9 

Adolescents: 2.5 

HT: hypertension, the data is displayed as a percentage. Hypertension was reported as Total or systolic/diastolic 

(S /D). 

 

Comparison among countries 

According to the regions, the highest prevalence of hypertension was observed in Latin 

America (23.41%), while in Europe there are similar rates in children and adolescents 

(22.2%), but when focused only in adolescents 34.95% of Asian samples are at the top.  

Regarding to gender, both Latin America and Asia showed the highest prevalence in 

males, 17.92% and 17.28%, respectively, females 19.83% and 14.20% accordingly also; 

meanwhile Africa data presented the lowest, 3.9% in males and 5.3% in females.  

In Europe the prevalence for both genders is the highest, 29.1% in males,16.1% 

females, at the same time in Asia are found the lowest (0.48 and 0.46% in males and females, 
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respectively). Studies including children and adolescents accounted Latin America as the 

highest prevalence in males (23.09%) and females (2.83%).  

Comparison by gender in children and adolescents 

For the study of prevalence of hypertension among children and adolescents according to 

gender, 60 observational studies were identified: 23 from Latin America, 8 from Europe, 12 

from United States, 25 from Asia and 3 from Africa. Observational studies were mainly from 

China (7) and India (14), in Latin America 13 were focused on adolescents; meanwhile, 

America and Africa only reported studies in children (Table 2).  From these 60 studies, the 

total prevalence of hypertension in males was 15.65% and 14.6% in females, where the 

tendency was higher in males, especially in Latin America, Asia, and Europe; America and 

Africa showed a slightly higher prevalence among females over males (15.88% vs. 14.3% 

from US and 5.2% vs. 3.9% from Africa). 

Only four studies reported prevalence systolic and diastolic specifics; the total 

diastolic prevalence in male was 8.87% in female 9.29%, in regards to systolic hypertension 

10.09% in male and 9.03% in female. In both genders there is higher prevalence of diastolic 

hypertension. 

A comparison between males and females, showed a higher prevalence of 

hypertension in males from Latin American, Asia, and Europe.  

 This may be because US and Africa had only one article, so it meant that there was 

not a real comparison of the populations of these regions. In the case of Europe, when the 

studies were conducted in both populations, the prevalence is higher in girls (6.4%) than in 

boys (4.7%). With these comparisons, it can be surely said that there is a higher prevalence 

of hypertension in males (14.67 %) than in females (11.59 %) across the world.  
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Table 2. Prevalence of hypertension in children and adolescents according to gender 

 Arterial hypertension 

Reference Country/Region Age N Men Women Total 

(Abdulle A 2014) Arabia 617 1600 15.4 17.8 - 

(Dei-Cas SA 200) Argentina 15 363 13 4.7 17.7 

(Poletti O 2007) Argentina 1015 2507 12.5 14.2 13.4 

(Szer G 2010) Argentina 69 816 10.9 25 35.9 

(Moura AA 2004) Brazil 717 1253 9.9 9.3 9.4 

(Ferreira JS 2010) Brazil 714 129 15.8 26.4 - 

(Polderman J 2011) Brazil 1217 1002 16.9 12.9 - 

(Moreira NF 2013) Brazil 1016 1716 12.8 11 11.7 

(Fuly JT 2014) Brazil 613 794 5 14 - 

(Nehgme J 2010) Chile 1517 223 26.3 5.1 17.3 

(Bancalari R 2011) Chile 812 2980 15 12.2 13.6 

(Hansen ML 2007) China 1218 4444 18.8/6.4 7.7/3.6 13.4/5.2 

(Cheng H 2011) China 616 1.184 23.2 16.1 19.9 

(Cao ZQ 2012) China 1217 88974 - - 7.2 / 3.1 * 

(Zheng YS 2012) China - 2438 4.38 6.97 5.66 
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(Hong B 2012) China 

 

 

1117 4175 22.1 14.2 180
 

1117 4175 8.3 8.2 8.31
 

1117 4175 1.3 1.3 1.32
 

(Dyson P 2013) China 1218 4444 6.4 3.6 5.2 

(Xi B 2014) China 617 11661 - - 55 

(Sánchez de Castro 2009) Colombia 617 516 S: 6.58 

D: 7.84 

S: 4.57 

D: 6.6 

S: 1.36 

D: 7.36 

(Suárez Cobas L 2009) Cuba 1517 1567 3.9 1.4 2.5 

(Pećin I 2013) Croatia 6 756 11.2 5.8 8.5 

(Barberán Solórzano K 

2011)
 

Ecuador 512 320 27.50 17.5 23.75 

(Corado Escobar 2007)
 

Guatemala 1118 554 51.06 48.9 16.97 

(Hansen ML 2007)
 

India 1218 4197 9.8/7.7 9.1/12.7 9.4/10.1 

(Buch N 2011) India 618 - 6.74 6,13 6.48 

(Durrani AM 2011) India 1216 701 9.36 9.46 9.4 

(Reddy D 2012) India 615 - 5.1 3.5 4.4 

(Dyson P 2013) India 1218 4197 7.7 12.7 10.1 

(Kumar De A 2013) India 515 37 23 14 38 

(George GM 2014)
 

India 918 485 3.9 2.9 6.8 

(Patil RR 2014) India 616 958 2.8 3.2 3 

(Anand T 2014) India 1217 315 S: 0.5 

D: 5.3 

S: 3.7 

D:5.6 

D: 4.5 

S: 1.6 
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(Fallah Z 2014) Iran 618 14486 T:4.53 

S:1.25 

D:3.65 

T: 2.93 

S: 0.58 

D: 2.49 

T: 6.88 

S: 4.33 

D: 6.88 

(Hakim A 2014) Iran 612 1100 S:18.8 

D:15.2 

S:28.5 

D: 19 

S: 23.6 

D:17.1 

(Kelishadi R 2014) Iraq 1216 5738 0.48-0.73 0.46- 0.71 5.6 

(Mazor-Aronovitch K 

2014) 

Israel 917 264 44.1 31 17.2 

(A. L. Genovesi S 2010) Italy 511 5131 - - 3.4/2.7 

(Musil V 2012) Japan - 965 36.8 28.5 - 

(Dulskiene V 2014)
  

Lithuania 1215 7457 29.1 16.1 22.2 

(Sreeramareddy CT 2013) Malaysia 9 335 9.78 17.09 13.4 

(Hansen ML 2007) Mexico 1218 4089 15.4/15 7.8/13.3 11.2/14.1 

(Juárez-Rojas JG 2008) Mexico 1216 1846 9.6 / 9.9 10.3 / 11.1  

(Aregullin-Eligio. 2009) Mexico 612 329 3.4 6 4.9 

(Salcedo-Rocha A 2010) México 1216 458 3.7 10.4 14.1 

(Vergara-Castañeda A 

2010) 

Mexico 810 83 51.1 44.7 48.2 

(Dyson P 2013) Mexico 1218 4089 15 13.3 14.1 

(Okoh BA 2012) Nigeria 612 1302 3.9 5.3 4.7 

(Ujunwa FA 2013) Nigeria 1018 2694 3.8 6.9 5.4 

(Báez de Ladoux D 2014)
 

Paraguay 518 287 58.8 41.2 39.2 

(Cossio-Bolaños M 2014) Peru 1115 499 6.4 9 10 
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(Otrowska-Nawarycz L 

2007) 

Poland 718 25309 4.9 11.1 16 

(Cinteza E 2013)
 

Romania 317 4866 7.4 7.3 7.4 

(Lopes Pinto S 2011) Salvador 714 1125 2.6 7 4.8 

(González Jiménez E 2011) Spain 917 977 1.8 0.8 1.3 

(Aguirre CJ 2012) Spain 611 157 71.43 28.57 4.46 

(Marrodán Serrano MD 

2012) 

Spain 616 1511 3.17 3.05 - 

(Sukhonthachit P 2014) Thailand 812 693 4.7 3.2 3.9 

(Polat M 2014) Turkey 712 2826 56 44 7.9 

(Urrutia-Rojas X 2006) United States 813 1018 18.9 22.3 20.6 

(Badi MA 2012) Yemen 616 1885 - - 2.4/8.2 

Prevalence data are shown as a percentage. *Extreme obesity 

S: systolic pressure D: diastolic pressure T: total pressure 

 

Comparison according to nutritional status  

30 publications reported the prevalence of hypertension in children and adolescents 

according to nutritional status, where 14 were from Latin America, 5 from Europe, 2 from 

United States, 7 from Asia, 1 from Africa and 1 from Australia. (Table 3).  

When considering only children population from the different regions, hypertension 

is present in 12.32% of normal weight children, 18% from overweight and 19.32% among 

children with obesity. Latin American and Caribbean countries count the highest prevalence 

of hypertension in all nutritional status; 27.62% of those with normal weight, 28.2% 

overweight and 24.92% obese, a prominent issue in Guatemala and Caribbean countries.  

On the other hand, the lowest is in Asia (3.87% normal weight, 8.84% overweight, 19.23% 

with obesity); in Europe, reports are comparable to those in Latin America, likewise Spain 
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and Lithuania are the biggest contributors to the figures. In the United States, the prevalence 

is substantially higher across all nutritional status ranging between 18 and 29%, children with 

obesity did signal the highest prevalence, although those in normal weight showed a high 

rate of hypertension (20.8%) compared to other regions. 

Among adolescent population, Europe reported the greater prevalence of 

hypertension regardless of nutritional status, 18.9% with normal weight, 40% overweight, 

and 49.4% with obesity; the lowest prevalence is reported in Latin America in the case of 

normal weight (4.5%) and overweight (8.07%), meanwhile Asia showed just 3.2% in obese 

population.  

Prevalence among children and adolescents showed lack of differentiation regarding 

obesity, however statistics in normal and overweight samples indicate higher frequencies in 

adolescents (normal, 12.32%, overweight 18%, and 24.94% with obesity). Among the six 

regions, the United States denotes the highest prevalence with normal weight 20.8%, in 

contrast to Australia with only 1.24%, overweight in the US 33.5%, and Africa 5.3%; 

similarly, with obese Latin America 34.54% and the United States just 8.95%.  Teenagers in 

Europe denoted the higher prevalence across all the Nutritional Status, Latin America the 

lowest with normal weight 4.5% and overweight 8.07%, Asia 3.2% of those with obesity. 
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Table 3. Prevalence of hypertension in children and adolescents according to nutritional 

status 

 Arterial Hypertension 

Reference Country Age N Normal 

weight 

Overweight Obesity 

(Poletti O 2007) Argentina 1015 2507 10.1 23.8 32.1 

(Szer G 2010) Argentina 69 816 - 10.9 25 

(Gopinath B 2011) Australia 36 1294 12.4 - 21.3 

(Moura AA 2004) Brazil 717 1253 8.1 28.6 12.1 

(Moreira NF 2013) Brazil 1016 1716 10.5 11.3 23.9 

(Rizzo AC 2013) Brazil 1016 321 - 10.1 18.2 

38.9* 

(Scwiebbe L 2012) Caribbean 516 2023 13 23 53 

(Bancalari R 2011) Chile 812 2980 8.9 13.6 26 

(Hansen ML 2007)
 

China 1218 4444 5.2/2.9 8.1/7.1 21/29.7 

(L. Y. Xu H 2012) 
China 711 8764 1.7 4.2 - 

(Luo JS 2014)
 

China 618 7893 3.87 9.84 19.23 

(Suárez Cobas L 2009) Cuba 1517 1567 2.1 9.3 4.5 
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(Barberán Solórzano K 

2011)
 

Ecuador 512 320 11.6 16.7 52.6 

(Corado Escobar 2007) Guatemala 1118 554 61.7 38.3 

(Hansen ML 2007)
 

India 1218 4197 6.9/11.9 28.8/24.2 44.4/50 

(Hakim A 2014) Iran 512 1100 9.2 15.8 26.4 

(A. L. Genovesi S 2008) 
Italy 511 4177 1.4 7.1 25 

(Dulskiene V 2014)
 

Lithuania 1215 7457 18.9 40 49.4 

(Hansen ML 2007) Mexico 1218 4089 11.6/10.6 17.5/16 30.9/25.3 

(Aregullin-Eligio. 2009)
 

Mexico 612 329 1.5 10.1 - 

(Okoh BA 2012) Nigeria 612 1302 4.3 5.3 16.9 

(Báez de Ladoux D 2014)
 

Paraguay 518 287 45.2 27.4 27.4 

(Cossio-Bolaños M 2014) Peru 1115 499 0.9 1.6 2.6 

(Chirita-Emandi A 2013) Romania - 3626 7.1 12.8 21.1 

(Cinteza E 2013) Romania 317 4866 5.8 12.4 24.4 

(Aguirre CJ 2012) Spain 611 157 14.29 57.14 28.57 

(Sukhonthachit P 2014) Thailand 812 693 1.6 1 13.8 

(Dinç G 2009) Turkey 1518 1346 - 10.7 3.2 

(Urrutia-Rojas X 2006)
 

USA 813 1018 12.8 38.3 
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(Meininger JC 2010) USA 89 1070 28.8 28.7 17.9 

Prevalence data are shown as a percentage. *Extreme obesity  

 

Discussion 

It is generally believed that the age is a factor that contributes to the increase in blood pressure 

(Demirci H 2013) (Moreira NF 2013), this report illustrates the high prevalence of 

hypertension in both children and adolescents, watching a clear trend related to the age, 

according to our data, adolescents’ reports higher prevalence rates than children.  A possible 

explanation could be the evidence showing the presence of cardiovascular risk factors during 

childhood that follows through adulthood (Suárez Cobas L 2009) (Poletti O 2007) 

(Sukhonthachit P 2014); in this regards, it is suggested that blood pressure increases with 

age, in both males and females (Alpert BS 1994), and that boys are more likely to suffer 

hypertension. This could be explained based on some studies that indicate higher rates of 

abdominal obesity among males than in females (Sánchez de Castro 2009) (Poletti O 2007) 

(Lauer RM 1989). On the other hand, it has been suggested that the influence of gender on 

hypertension is highly correlated to the body growth (Leccia G 1999), which is steeper during 

the adolescence period rather than preadolescence among males (Bachmann H 1987) , yet 

the mechanisms responsible for the gender differences in blood pressure are not quite clear 

enough. Some reports indicate that during adolescence and puberty, when androgen levels 

are increasing, blood pressure is higher in boys compared to girls (Jane F 2001) (Al-Sendi 

AM 2003).  

In addition, our results suggest that diastolic hypertension is more common, in both 

boys and girls probably due to factors that may occur in early life associated to increased 

oxidative stress, hyperinsulinemia (Agirbasil M 2014)  and dysplidemia (Bachmann H 1987) 

which promote periferical vascular resistance that determine diastolic hypertension (Pinto 

2007).   

Despite nutritional status, the information is not yet well disseminated and the lack of 

early diagnosis worsens the situation. Early identification of overweight is recommended to 

refer children to appropriate advice and treatment to prevent comorbidities. Our data showed 
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that the prevalence of hypertension in obese children is high in several countries from Latin 

America. The proportion of population whose health is at risk related to inactive lifestyles is 

close to 60% (Báez de Ladoux D 2014). Come other factors that make children and 

adolescents prone to suffer from hypertension are: family history, few resources in the field 

of public health, as well as lack of public information on these conditions, but mainly 

unbalanced diets and lack of physical activity (Báez de Ladoux D 2014) (Barberán Solórzano 

K 2011) (Hakim A 2014) (Aregullin-Eligio. 2009). 

Also, we observed that the nutritional status strongly influences whether people are 

more likely to suffer hypertension, since it was shown that overweight and obese young 

people undergo more this condition, as other reports has proposed (Suárez Cobas L 2009) 

(Cossio-Bolaños M 2014) (Aguirre CJ 2012). The increase in obesity and overweight rates 

and their comorbidities there has been more interest on the topic of blood pressure assessment 

in children and adolescents in recent years. Overweight in children and adolescents have 

increased significantly across all age groups and both genders; accompanied by greater BMI 

values. Also, among all age groups and genders, accompanied by increased BMI values, in 

recent decades there has been a progressive rise in essential hypertension associated in part 

to the number of cases of obesity and overweight in children and adolescents. One study 

showed that being overweight or obese increased seven times the chances of hypertension, 

after the adjustment for gender and age, confirming that obesity is strongly linked to high 

blood pressure in children (Aguirre CJ 2012) (Barberán Solórzano K 2011). 

Similarly, because the alarming data on the prevalence of childhood overweight and 

its metabolic consequences have been rising (Fallah Z 2014), we could expect a growth in 

the prevalence of hypertension, since there is a strong association between these nutritional 

status and hypertension (Diaz A 2010) (Guido. 1989) (Barberán Solórzano K 2011) (Corado 

Escobar 2007) (Perichart PO 2007) (Aregullin-Eligio. 2009).   Our data showed that the 

prevalence of hypertension among children with obesity is higher in Latin America, but for 

normal and overweight groups, it is higher in the United States meanwhile Europe has higher 

prevalence for teenagers.  

Furthermore, prevalence of hypertension was higher among studies from low and 

middle income countries, specifically in Latin America and Caribbean countries, socio-
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economic and cultural factors should be considered as strong influence to the prevalence of 

metabolic diseases as not only obesity has been suggested (Chiolero A 2007). Shortages are 

well known in certain developing areas, which at the end are reflected in the prevalence of 

hypertension (G.-R. F.-G.-P.-M. Rodríguez-Morán M 2013). However there is recognition 

of alarming data worldwide that is reported in papers from emerging and industrialized 

countries (Fallah Z 2014) (Aguirre CJ 2012) (Cinteza E 2013) (Sukhonthachit P 2014). 

According to studies of hypertension in the United States, it is shown that the Hispanic 

population suffers more this condition, followed by Asian, then by African Americans and 

lastly Caucasians.  Other hypertension studies that have evaluated socioeconomic status and 

stress in African American and Caucasian children, have found higher rates of hypertension 

among African Americans. These studies concluded that exposure to chronic environmental 

stress and low socioeconomic status contributes to hypertension (Ferreira de Moraes AG 

2014)  among African American youth (Urrutia-Rojas X 2006). Results show that factors 

associated with hypertension (e.g, obesity and ethnicity), may play a role in the development 

of hypertension at early age, and can be used as an independent marker for increased 

likelihood of hypertension among children (Urrutia-Rojas X 2006), (Koebnick C 2013) 

(Ferreira de Moraes AG 2014) (Sorof JM 2004). 

Our systematic review revealed that Africa and Australia countries count the lowest 

prevalence; this could be a result of limited data on the prevalence of hypertension in these 

regions, where only four studies met criteria, probably leading to underdiagnoses (Ellenga 

Mbolla BF 2014) (Okoh BA 2012) (Ujunwa FA 2013) (Badi MA 2012). Likewise, we 

recognized that there is an implicit bias of selection of the articles but we considered the 

number of documents that were reviewed compensated this disadvantage.  

Even the diagnosis method for hypertension were reviewed, not all studies described 

them properly, thus the prevalence of pediatric hypertension can also be influenced by the 

methods of measurement, type of devices used to measure, their validation and calibration as 

well as auscultation process (Diaz A 2010) (Tandon N 2013) (Dulskiene V 2014).  In this 

sense, the method of measurement seems to have an important role in the overall 

heterogeneity of HBP value as suggested for Ferreira de Morares et al. and standardization 
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is required to guarantee a proper methods and techniques remains (Ferreira de Moraes AG 

2014).  

The main strength of this study is the conduction of a thorough and systematic 

research from multiple databases; therefore, it is likely that all of the relevant published 

studies were identified. In addition to the fact that two authors, independently, reviewed 

articles for inclusion and exclusion, extracting data, which improves the validity of the 

results.  We also identified studies from multiple countries, improving the generalizability of 

the findings.  

Perspectives 

These findings suggest that, despite the wide range of reported prevalence, hypertension is a 

major public health problem in pediatric populations and seem to be higher in low and middle 

income countries. Our results strain the importance of early detection of this disease, and the 

need to make a screening of hypertension during childhood and adolescence, likewise, to 

deep study the epidemiology of high blood pressure in order to identify risk population that 

leads to a better and proper treatment.  

Conclusion 

The prevalence of hypertension in children and adolescents has been increasing over the 

years, but differ according to the region. As can be seen, in the course of 14 years, childhood 

hypertension has increased and key to this is the nutritional status of individuals, since as 

demonstrated in this systematic review and other studies, overweight and obese children are 

more likely to suffer hypertension, as well as males.   
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