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					Abstract  

					Background: The prevalence of hypertension among adolescents is a global health challenge. This study investigated the  

					correlation between anthropometric parameters and blood pressure in apparently healthy adolescents in Lokoja, Kogi  

					State, Nigeria.  

					Methods: The cross-sectional study was conducted among 810 mixed-sex secondary school students. Data were obtained  

					using a structured self‐administered questionnaire, anthropometric parameters were measured and participants' blood  

					pressure was measured using the mercury sphygmomanometer. Data were analysed using SPSS statistical package (version  

					25.0) with level of significance set at p < 0.05.  

					Results: The mean age of the study population was 14.41 ± 2.03 years with no significant gender difference (p = 0.308).  

					The females had significantly higher, Body Mass Index (BMI) (p=0.001), Waist Circumference (WC) (p=0.020), and Hip  

					Circumference (HC) (p< 0.001) compared with the males, while the males had a significantly higher Waist-Hip Ratio  

					(WHR) (p< 0.001) compared with females. The prevalence of hypertension among the study population was 16.3%, and  

					the mean systolic blood pressure (SBP) and diastolic blood pressure (DBP) were 101.76 ± 13.18mmHg and 65.05 ±  

					10.44mmHg respectively. The females had significantly higher mean DBP (p = 0.003) and SBP (p= 0.049) compared with  

					the males. Significant positive correlations were found between anthropometric parameters for both SBP and DBP (p<  

					0.001).  

					Conclusion: Given the high prevalence of hypertension reported in this study, it is recommended that regular blood  

					pressure measurement and nutrition education programs should be incorporated into the Secondary school Health  

					Program.  
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					cited in a study in Kano18 Abdulrahaman and Babaoye,  

					Introduction  

					observed a mortality rate of 28% within the first year  

					following the diagnosis of hypertension in Nigerian  

					children. Obesity on the other hand ranges between  

					0.3% - 18%.11,19 The prevalence of 0.3% and 0.84% of  

					obesity recorded in Sokoto11 and Kano20 respectively in  

					Northern Nigeria were lower when compared to 18%  

					reported in Southern Nigeria in 1997.19 This may be due  

					to the socioeconomic, cultural, and dietary differences in  

					these regions. Individuals who become hypertensive  

					would usually pass through a phase of elevated blood  

					pressure, usually associated with overweight/obesity  

					during the disease development.10  

					The prevalence of childhood hypertension is on the rise  

					globally, with its associated risk for cardiovascular  

					disease,  

					a

					leading cause of death worldwide.1  

					Hypertension, also known as high blood pressure,  

					connotes a condition in which the blood vessels have  

					persistently raised pressure.1 It is defined as the average  

					systolic blood pressure (SBP) and/or diastolic blood  

					pressure (DBP) that is ≥ 95th percentile for age, sex, and  

					height on ≥ 3 occasions.1 Other terminologies include  

					elevation in blood pressure suggesting an increase in  

					systemic blood pressure >90th percentile.2 Studies have  

					shown that high blood pressure in childhood and  

					adolescence increases the risk in adulthood.2-4 This is  

					further strengthened by hypertension being a key  

					component of metabolic syndrome, a condition that is  

					increasingly noted in childhood and adolescence with  

					resultant long-term adverse consequences in  

					adulthood.4, 5  

					The association between obesity and hypertension as  

					prevalent risk factors for cardiovascular disease  

					development cannot be ignored;11,10 Hence there’s a  

					need to review the correlation between body mass index  

					and other anthropometric parameters with blood  

					pressure. We envisage that this study will provide  

					additional information on childhood hypertension. In  

					addition to evidence-based health resource allocation  

					and policymaking specifically in Kogi State and in  

					Nigeria as a whole.  

					There are several factors implicated in the aetiology of  

					hypertension; however, obesity is a major risk factor for  

					childhood hypertension. Childhood Obesity is on the  

					rise due to an increase in sedentary lifestyle, increased  

					use of video games, and mobile devices, and increased  

					hours of television viewing, coupled with the lack of a  

					standard school environment which is characterized by  

					inadequate land space for sporting activities.6  

					Methods  

					Study area  

					The cross-sectional study was carried out in eight  

					randomly selected public and private secondary schools  

					in Lokoja, Kogi State in the North Central Nigeria.  

					Hypertension and obesity have no specific symptoms  

					7

					until complications set in.2,  

					Due to the strong  

					association between obesity and hypertension, routine  

					assessment of the body mass index and blood pressure  

					is, therefore, an important aspect of cardiovascular risk  

					assessment.8 About one in 25 adolescents have  

					hypertension,9 of which is more prevalent in persons  

					with obesity.9 Research has shown the pattern of blood  

					pressure among children and adolescents, with some  

					relating these patterns to overweight and obesity.10 While  

					The prevalence of hypertension and obesity however  

					varies from location to location.11 The impact of this  

					burden is more in developing countries like Nigeria,  

					challenged with numerous communicable diseases.12  

					and existing limited resources which can be a major  

					cause of economic loss.12  

					Sampling population  

					Using the multistage sampling technique, the study  

					population included 810 (503 from public schools and  

					307 from private schools) secondary school students  

					between ages 10 to 18 years. The Sample size (810) was  

					calculated using the Leslie Kish sample size formula for  

					single proportion.21. Students who assented and whose  

					parents/guardians gave written informed consent were  

					recruited into the study, however, those who presented  

					with gross physical deformities, acutely ill or with  

					chronic diseases, or chronic medical condition, as well as  

					those who refused to give consent to participate, were  

					excluded from the study.  

					In Nigeria, the incidence of hypertension ranges from  

					0.1% - 17.5%.13-17 A study10 reported 5% in South-  

					western Nigeria compared to the 6.7% prevalence  

					observed in another study14 in South-south Nigeria. As  

					Data collection  

					Data for the study were collected using a well-structured  

					questionnaire to obtain general information on Socio-  

					demographic characteristics of subjects/respondents.  
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					Anthropometric parameters of the participants such as;  

					Weight were measured using a battery-powered digital  

					scale (Seca, Inc., Columbia, MD, USA), Height was  

					measured using a stadiometer (Seca Model: 213, USA) 22,  

					23 BMI was calculated from the weight and height using  

					the formula (BMI= weight(kg)/height(m)2). The values  

					obtained were compared with BMI percentile charts for  

					age and sex from the Centres for Disease Control and  

					Prevention.22, 24. The Waist circumference (cm), Hip  

					circumference (cm), and waist-hip ratio (WHR) were  

					determined as described by WHO23. Blood pressure  

					(BP), Systolic BP, and Diastolic BP were also analysed  

					using the mercury sphygmomanometer.3, 25  

					Table 1: Socio-demographic characteristics of the  

					study participants  

					Variables  

					Frequency  

					(n =810)  

					Percentages  

					Gender  

					Male  

					Female  

					370  

					440  

					45.7  

					54.3  

					Type of school  

					Public  

					Private  

					503  

					307  

					62.1  

					37.9  

					Ethnicity  

					Igala  

					Ebira  

					Yoruba  

					Hausa  

					299  

					202  

					120  

					35  

					36.9  

					24.9  

					14.8  

					4.3  

					Data analysis  

					Data were analysed using the IBM Statistical Package for  

					Social Sciences (IBM SPSS) statistics for Windows,  

					version 25.0 (IBM Corp., Armonk, NY, USA) was used  

					to enter and analyse the data. Both descriptive and  

					inferential statistical methods of analysis were employed  

					in the study. The descriptive statistics included the use  

					of tabular representation of data, percentage, and  

					frequency analysis. Simple arithmetic means and  

					standard deviation to summarize data on blood pressure,  

					weight, height, body mass index, waist circumference,  

					hip circumference, and waist-hip ratio. Frequency and  

					percentages were used to summarize the socio-  

					demographic characteristics of respondents. The  

					Student’s t-test was used to compare the means of any  

					two normally distributed continuous variables. Analysis  

					of variance (ANOVA) was used to compare the means  

					of the anthropometric parameters. Correlation analysis  

					was done between the anthropometric parameters and  

					blood pressure. A p-value of less than 0.05 indicated  

					statistical significance.  

					Nupe  

					Igbo  

					Bassa-nge  

					Others*  

					29  

					25  

					59  

					41  

					3.6  

					3.1  

					7.3  

					5.1  

					Family setting  

					Monogamous  

					Polygamous  

					Divorced  

					Religion  

					Christianity  

					Islam  

					Caregiver  

					Both parents  

					Father only  

					Mother only  

					Others**  

					659  

					139  

					12  

					81.3  

					17.2  

					1.5  

					442  

					368  

					54.6  

					45.4  

					659  

					43  

					41  

					81.3  

					5.3  

					5.1  

					67  

					8.3  

					Others*= Bassa-komo, Ebira-koto, Fulani, TIV, Kupa, Gbagi,  

					Kakanda  

					Others**= Uncle, Aunty, Grand-mother, Sister  

					Anthropometric parameters and the systolic and  

					diastolic blood pressure of the study population  

					according to sex are presented in Table 2: the mean BMI  

					(kg/m2), WC (cm), and HC (cm) were significantly  

					higher in females than in males, p <0.05. However, the  

					male students had a significantly higher WHR compared  

					with the female students p < 0.001. The Systolic Blood  

					Pressure of the study population ranged from 70mmHg  

					to 153mmHg while the Diastolic Blood Pressure ranged  

					between 40mmHg to 95mmHg. The means ± SD of  

					SBP and DBP of the study population were 101.76 ±  

					13.18mmHg and 65.05 ± 10.44mmHg respectively. The  

					mean SBP and DBP were significantly higher in females  

					than males, p < 0.05.  

					Results  

					Table1: shows the socio-demographic data of  

					participants.  

					A total number of 810 students  

					participated in this study with 370 (45.7%) males and 440  

					(54.3%) females. The number of students from public  

					schools was 507 (62.1%) while 307 (37.9%) were from  

					private schools. The Igala tribe was the predominant  

					ethnic group (36.9%) in the study. About 81.3% of the  

					participants were from a monogamous family, while  

					17.2% were from a polygamous family, with 81% of the  

					participants having both parents as caregivers.  
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					Table 2: Anthropometric parameters and Mean blood pressure of the study population by gender  

					Variables  

					Male  

					Female  

					Total  

					t

					p-value  

					Mean ± SD  

					18.36 ± 2.56  

					65.82 ± 9.25  

					Mean ± SD  

					18.98 ± 2.85  

					67.22 ± 7.71  

					Mean ± SD  

					18.67 ± 2.71  

					66.52 ± 8.48  

					BMI (kg/m2)  

					Waist  

					3.220  

					2.337  

					0.001  

					0.020  

					circumference (cm)  

					Hip circumference (cm) 74.19 ± 10.42  

					80.82 ± 9.11  

					0.83 ± 0.06  

					77.51 ± 9.77  

					0.86 ± 0.06  

					9.658  

					13.560  

					1.975  

					3.015  

					<0.001  

					<0.001  

					0.049  

					Waist/Hip ratio  

					SBP (mmHg)  

					DBP (mmHg)  

					0.89 ± 0.06  

					100.84 ± 13.74  

					63.94 ± 11.17  

					102.67 ± 12.62  

					66.15 ± 9.70  

					101.76 ± 13.18  

					(Min 70 Max 153)  

					65.05 ± 10.44  

					0.003  

					(Min 40 Max 95)  

					Table 3: Presents the distribution of mean SBP ± SD and DBP of the study population according to age and sex. Females  

					generally had higher BP values than males, with a statistically significant value at 12 years, p = 0.002. The males had a  

					significantly higher SBP value at 17 years, p = 0.002.  

					The mean DBP of the study population according to sex and age is presented in Table 7 below. The results show a  

					significantly higher values in females at 13 and 15 years while in males at 17 years, p<0.05.  

					Table 3: The mean SBP and DBP of the study population according to sex and age  

					SBP (mmHg)  

					Age (years)  

					Male  

					Female  

					t

					p-value  

					Mean ± SD  

					90.42 ± 8.53  

					87.81 ± 9.51  

					93.64 ± 10.59  

					97.43 ± 10.34  

					101.47 ± 12.40  

					100.22 ± 14.26  

					105.38 ± 13.44  

					114.72 ± 10.16  

					108.18 ± 11.83  

					Mean ± SD  

					10  

					11  

					12  

					13  

					14  

					15  

					16  

					17  

					88.00 ± 5.81  

					92.88 ± 11.65  

					101.60 ± 12.67  

					100.11 ± 10.40  

					100.32 ± 12.20  

					104.26 ± 11.57  

					106.54 ± 13.60  

					107.60 ± 10.85  

					105.68 ± 15.10  

					0.801  

					1.478  

					3.156  

					1.290  

					0.559  

					1.950  

					0.429  

					3.195  

					0.635  

					0.430  

					0.148  

					0.002  

					0.200  

					0.577  

					0.053  

					0.669  

					0.002  

					0.528  

					18  

					Age (years)  

					DBP (mmHg)  

					10  

					11  

					12  

					13  

					14  

					15  

					16  

					17  

					18  

					1.321  

					0.667  

					1.431  

					2.302  

					1.241  

					2.391  

					1.464  

					2.207  

					0.776  

					57.68 ± 10.09  

					55.05 ± 6.68  

					62.10 ± 9.49  

					62.57 ± 10.26  

					63.97 ± 11.22  

					62.59 ± 10.93  

					66.15 ± 9.29  

					72.97 ± 11.99  

					67.75 ± 10.73  

					53.20 ± 4.73  

					56.65 ± 8.12  

					65.06 ± 9.83  

					67.23 ± 9.96  

					66.09 ± 9.47  

					66.47 ± 9.33  

					68.77 ± 8.77  

					68.00 ± 9.60  

					65.45 ± 8.71  

					0.198  

					0.509  

					0.156  

					0.023  

					0.217  

					0.018  

					0.146  

					0.030  

					0.442  
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					Pearson (r) correlation for the studied variables  

					As shown in Table 4 there is a strong correlation coefficient (r) and p value between the anthropometric parameters and  

					the systolic and diastolic blood pressure. BMI (r = 0.424, p < 0.001), WC (r = 0.395, p < 0.001), and HP circumference (r  

					= 0.394, p<0.001) had significant positive correlation with SDP. Similarly, these parameters equally had a significant  

					positive correlation with DBP. The WHR had no significant correlation (r = -0.079, p = 0.025) with diastolic and systolic  

					blood pressure. (r = -0.020, p = 0.571)  

					Table 4: Pearson correlation for the studied variables  

					Variables  

					BMI  

					BMI  

					1

					WC  

					0.547  

					<0.001  

					1

					HC  

					WHR  

					0.019  

					0.596  

					0.199  

					<0.001  

					-0.372  

					<0.001  

					1

					SBP  

					DBP  

					0.286  

					<0.001  

					0.279  

					<0.001  

					0.315  

					<0.001  

					-0.079  

					0.025  

					r

					0.515  

					<0.001  

					0.833  

					<0.001  

					1

					0.424  

					<0.001  

					0.395  

					<0.001  

					0.394  

					<0.001  

					-0.020  

					0.571  

					p value  

					R

					p value  

					R

					p value  

					R

					p value  

					WC  

					0.547  

					<0.001  

					0.515  

					<0.001  

					0.019  

					0.596  

					HC  

					0.833  

					<0.001  

					0.199  

					WHR  

					-0.372  

					<0.001  

					<0.001  

					The bar chart below shows the comparison between the blood pressure profile of male and female participants.  

					Figure 1: Blood pressure profile of males and females in percentage  

					The Nigerian Health Journal, Volume 25, Issue 2  

					Published by The Nigerian Medical Association, Rivers State Branch.  

					Downloaded from www.tnhjph.com  

					Print ISSN: 0189-9287 Online ISSN: 2992-345X  

					529  

				

			

		

		
			
				
					
				
			

			
				
					The Nigerian Health Journal; Volume 25, Issue 2 – June, 2025  

					The Correlation between Anthropometric parameters and Blood Pressure  

					Afe et al  

					females were documented compared to their  

					Discussion  

					corresponding male counterparts. In contrast to the  

					findings of the current study, other studies in Port  

					Harcourt,31 Ibadan28 and Brazil39 reported higher mean  

					blood pressure values in males, while in Zaria,40 no  

					significant variation between both sexes was found. The  

					variations in the measured anthropometric parameters  

					and early pubertal onset in girls could probably account  

					for the difference in the mean blood pressure between  

					boys and girls reported in the study. Psychosocial stress  

					associated with menarche in girls has also been  

					Anthropometric measurements are  

					a

					series of  

					quantitative measurements of the muscle, bone, and  

					adipose tissue used to assess the composition of the  

					body.26 Weight, height, BMI, body circumference (waist,  

					hips, head, limbs), and skin fold thickness are examples  

					of  

					anthropometric  

					measurements.26  

					These  

					measurements represent important diagnostic criteria  

					for under-nutrition and over-nutrition.26  

					In this study, females had a higher mean anthropometric  

					index (BMI, WC, and HC) when compared to their male  

					counterparts, as reported in previous studies.27, 28, 29 In  

					addition, the anthropometric variables were found to  

					increase significantly with age, this agrees with findings  

					from other studies. 15,18, 19, 20, 30, 31, 32, 33which suggested  

					that this observed increase is expected to occur as part  

					of anatomical and physiologic development and growth.  

					The rapid increments in the anthropometric parameters  

					noted at ages 12 to 14 years, corresponds with the period  

					of pubertal growth spurt which is probably due to a rapid  

					surge of hormones especially gonadal hormones such as  

					progesterone and testosterone.  

					10  

					documented to cause an increase in blood pressure.  

					Moreover, socio-cultural factors that do not afford  

					females opportunities for outdoor activity and exercise  

					as their male counterparts may also be responsible.41  

					There was an observed increase in blood pressure with  

					age in this study. This increase was found in both systolic  

					and diastolic blood pressure. This is similar to most  

					findings by researchers in Nigeria42 and Worldwide.41  

					The peak age of rise in BP in this study occurred at ages  

					13 and 14 years for girls and 16 and 17 years for boys,  

					however, the early rise occurred in girls at 11 and 12  

					years while the second rise at 16 and 17 years was similar.  

					This was similar to an earlier study's findings among  

					secondary school adolescents in the same city in 2010.43  

					Girls, 12 years old showed statistically significant higher  

					mean SBP while this was observed in boys at 17 years.  

					Similarly, males also had a statistically significant higher  

					mean DBP at 17 years but this occurred in females at  

					ages 13 and 15 years. The initial age groups are usually  

					the period of onset of puberty in both sexes while the  

					later increase may reflect the phase of growth spurt at  

					the end of puberty. The chronologic age is not the main  

					factor responsible for blood pressure increase with age  

					but rather, the progressive increase in size of the  

					individual. An increase in body size with the growth and  

					maturity of organs associated with the physical and  

					hormonal changes during puberty may potentially lead  

					to increasing blood pressure.4 The significance of this  

					increase in blood pressure with age is that those with  

					hypertension in childhood are at higher risk in  

					adulthood.  

					The mean SBP and DBP of the population were 101.76  

					± 13.18mmHg and 65.05 ± 10.44mmHg, respectively.  

					These values were lower than the findings (108.31 ±  

					11.83mmHg (SBP) and 71.21 ± 7.89mmHg (DBP))  

					reported in Enugu in 2013;30 Anambra ((110.5 ±  

					10.2mmHg (SBP) and 71.5 ± 8.5mmHg (DBP)) in  

					2014;34 and (111.7 ± 13.2mmHg (SBP) and 67.7 ±  

					9.6mmHg (DBP)) in Sokoto 2018.  

					11  

					Different  

					modifiable environmental and social factor’s effects on  

					blood pressure in the different populations could  

					account for the findings. Blood pressure patterns have  

					been documented to vary between males and females. In  

					this study, the mean SBP and DBP for females were  

					significantly (0.049 and 0.003) higher than the values  

					obtained in males. These are still lower when compared  

					11  

					with reported values in Sokoto,  

					Enugu,30, and  

					Anambra.34 In contrast, a higher SBP and DBP in males  

					was reported in Cross-river Nigeria35 and Brazil,36 These  

					authors attributed the finding to the high prevalence of  

					obesity in the male participants of their study  

					population.  

					The overall prevalence of hypertension in the study was  

					16.3% (132 of 810) with the male and female prevalence  

					of 16.3% (60 of 370 boys) and 16.4% (72 of 440 girls)  

					respectively. This prevalence of 16.3% is higher than  

					values of 13.9% obtained in Lagos southwestern  

					Nigeria,15 10.7% in Enugu south-eastern Nigeria,4 and  

					Generally, higher mean blood pressure was recorded in  

					girls than in boys in this study. This was similar to  

					findings in Ekiti,13 Kano37, and Port Harcourt38 where  

					consistently higher mean blood pressure values in  
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					7.2% in Kano North-west Nigeria.15 However, these  

					Conclusion  

					were within the range of 0.1% - 17.5% reported in a  

					systematic review in 2015 involving studies carried out  

					in Nigeria over four decades.17 Higher prevalence was  

					In conclusion, this study revealed that the  

					anthropometric parameters were higher in females than  

					males, and they increased with age. The mean blood  

					pressure of the participants also increases with age. The  

					prevalence of hypertension in this study was 16.3%  

					using the> 95th percentile definition for hypertension.  

					The BMI, WC, and HC had a positive correlation with  

					the SBP and DBP, while the WHR had a negative  

					correlation. Based on high prevalence of hypertension in  

					this study, periodic screening and monitoring of blood  

					pressure as well as general public health education on  

					hypertension should be incorporated into the school’s  

					health education curriculum, as a preventive strategy.  

					44  

					reported in South Africa,41 Brazil,36 and Peru. The  

					differences in the incidence of hypertension reported in  

					the different studies may reflect different criteria used to  

					define and diagnose hypertension, varying methodology,  

					timing of measurement and different geographical  

					regions.  

					Implication of the study  

					This study has revealed the significant prevalence of  

					hypertension among secondary school pupils in Lokoja.  

					The prevalence of 16.3% is significantly high among this  

					age group. Hence there is need for further study to  

					determine the risk factor associated with the incidence  

					of hypertension among the studied group. Routine  

					medical check-ups should be carried out in secondary  

					schools, in addition- interventions such as health talk  

					that address problems associated academic stress,  

					emotional stress and social vices issues among teenagers  

					should be incorporated into the school curriculum.  
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					Further study should be carried out to determine the  

					underlying cause of hypertension in the students found  

					to be hypertensive. Investigations such as urinalysis,  

					electrolytes, urea and creatinine, lipid profile, and  

					echocardiography should be included as part of blood  

					pressure evaluation in children and adolescents.  

					Limitation of the study  

					The limitation of the study is based on the fact that the  

					study could not identify the causes or a link to factors  

					responsible for the prevalence of hypertension among  

					the study group. The inability to do home-based blood  

					pressure measurement especially early morning  

					measurement for those with high blood pressure to  

					possibly eliminate the effect of stress, traffic and/or  

					trekking, and other school-related stresses which may  

					affect blood pressure during the day. Due to the absence  

					of established blood pressure reference values in  

					Nigeria, this study relied on the standards laid out in the  

					BP tables of the fourth report to define the cut-off for  

					definition of hypertension. There may be important  

					differences in BP levels between the Nigerian adolescent  

					population and the population used to generate the data  

					in the fourth report.  
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