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Introduction/Background

 Hypertension remains under-identified in the 
pediatric population.

 Related to number one mortality indicator 
cardiovascular disease.

 There are serious consequences to hypertension.

 Personal cost: Loss of quality of life, school 
attendance, lost employment.

 Public cost: Increase in health care cost, decrease in 
work force, decreased GNP.



Problem

 Uncontrolled blood pressure (BP) leads to chronic 
illness extending into adulthood.

 High BP adversely affects every system in the body.

 Research indicates that hypertension exists in 
children as early as elementary school around age 9.



Purpose/Aims

 Study investigated the presence of 
pre-hypertension and hypertension among 5th-
graders in the Cleveland Metropolitan School District 
(CMSD).

 Identified risk factors and their relationship to BP.

 Correlated associated characteristics of gender, BP, 
and BMI.



Theoretical Framework

 Nola Pender’s 2006 health promotion model:
 Provides a method for the assessment of client’s 

health-promoting behaviors.
 Emphasizes the concepts of social influences, skill 

building, and behavioral competencies related to 
particular health related behaviors.

 Informs delivery of successful care directed at 
improved health and functional abilities.



Research Questions

 Research Question One:  How do blood pressures of fifth-
graders in the CMSD correlate with weight and height and 
what is the distribution of blood pressures?

 Research Question Two:  Are there gender differences in blood 
pressure (systolic and diastolic) among fifth-graders in the 
CMSD?

 Research Question Three:  Is there a difference in the four 
body mass index categories on blood pressure categories in 
fifth-graders in the CMSD?



Approach/Methods

 Secondary analysis of Prentiss grant using multiple 
regression data analysis. 

 Sample of 7,398 CMSD 5th-graders . 

 Variables collected:

 Data gathered from 2010–2016.

• Age
• Systolic BP

• Height
• Diastolic BP

• Weight
• BMI



Risk Factors

 Family history

 BMI

 Socioeconomic status

 Gender

 Ethnicity/race



Risk Factor Parameters for 
CVD

 BP

 BMI

 Cholesterol

 Triglycerides

 Autonomic dysfunction

 Sleep disorders



 Senior nursing students/faculty trained students in 
protocols:
 Weight/height
 BP
 Data recording

 CWRU junior nursing students were team  leaders:
 Completed pre-screening visits to schools for planning
 Provided information to teams
 Directed process

Design, Setting, & Sample



Data Collection

 Schedule screenings of 5th-graders.

 Preliminary loading of student data.

 Oversee training and equipment. 

 Upload collected data into the school district data 
base.

 Prepare and send out letters with screening data to 
all 7,000 parents. 

 Complete 2nd and 3rd BP screenings.



Data Analysis

 Data set and regression analyses were used to 
identify correlates of hypertension within the 
childhood population in the CMSD.

 Validated and measured the statistical presence of 
hypertension and looked at contributing factors that 
influence the population of the CMSD.

 Demographic data were analyzed using univariate 
statistics. Research questions one and two were 
analyzed using descriptive statistics.



Results

 This study confirmed the presence of HTN among 
5.5% (n = 408) of participants, which exceeds global 
and national rates for this age group (3% and 5%, 
respectively).

 The majority of the 5th-graders in the CMSD had
normal BP readings.

 There were no gender differences found in the
distribution BP levels.

 The higher the BMI, the higher the systolic and
diastolic BP scores.



Table 1. Correlation Matrix for Blood Pressure, Height, and Weight of 5th-
Grade Students (N = 7398) in the CMSD from 2010–2016



Figure 1. Systolic and diastolic BP z-scores of 5th-grade students (N = 7398) 
in the CMSD from 2010–2016.



Figure 2. BMI and systolic and diastolic BP of 5th-grade students (N = 7398) 
in the CMSD from 2010–2016.

Systolic BP and BMI Diastolic BP



Table 2. Systolic and Diastolic BP Readings Correlated with BMI Category and 
Percentage of 5th-grade students (N = 7398) with hypertension (HTN) in the 
CMSD from 2010–2016.

Systolic BP

BMI Category % with HTN

Underweight 2.2

Normal 6.7

Overweight 12.9

Obese 23.7

Diastolic BP

BMI Category % with HTN

Underweight 5.9

Normal 9.1

Overweight 15.3

Obese 19.4



Significance/Relevance

 Increased presence of pre-hypertension and 
hypertension in childhood.

 Hypertension in young children has serious long-
term health consequences.

 Cardiovascular disease has serious personal and 
public health implications.

 Although screening of BP is recommended to start 
at 3 years, 24% of children had no BP taken during 
clinic visits.



Complications

 Organ damage

 Left ventricular hypertrophy

 Kidney disease

 Diabetes

 Cognitive changes



Study Limitations

 The only data analyzed were data that had been 
previously collected by the parent study. 

 Inability to collect additional data in the next school 
year for follow-up of CMSD 6th-graders. 

 It was not possible to track transient students 
moving from school-to-school. 

 The generalizability of this research to the national 
population was limited due to the particular 
demographics of the CMSD student population.



Conclusion

 The majority of the 5th-graders in the CMSD had normal 
BP readings.

 There were no gender differences found in the 
distribution BP levels. 

 The higher the BMI, the higher the systolic and diastolic 
BP scores. 

 Hypertension may indicate a medical problem warranting 
further evaluation. 

 The Nursing in Cleveland Schools Project recommends BP 
screenings for 6th- and 7th-graders. 



Conclusion

 This study confirmed the presence of hypertension 
among 5.5% (n = 408) of participants, which exceeds 
global and national rates for this age group (3% and 
5%, respectively).

 Armed with this data, stakeholders must design 
effective strategies for addressing, tracking, and 
providing follow-up on students who have been 
identified as at-risk by this study, thus minimize the 
impact of this costly and often-disabling disease.



References
Compas, B. E., Jaser, S. S., Dunn, M. J., & Rodriguez, E. M. (2012). Coping with chronic                                                         

illness in childhood and adolescence. Annual Review of Clinical Psychology, 8,                                                                                                                            
455–480. http://doi.org/10.1146/annurev-clinpsy-032511-143108

Davis, D. W., Logsdon, M. C., Jones, V. F., Dempster, R., Ryan, L., & Rowland, M. (2015). First we have to 
engage them: A mixed methods assessment of low-income parents' preferences for and barriers to 
receiving child health promotion information. Journal of Pediatric Health Care, 29(6), 501–508. 
https://doi.org/10.1016/j.pedhc.2015.03.001

De onis, M., Martinez-Costa, C., Nunez, F., Nguefack, G., Montal, A., & Brines, J. (2012,                                              
August 12). Association between WHO cut-off for childhood overweight and obesity and                                            
cardiometabolic risk. Public Health Nutrition, 625-630. doi:10.1017/S1368980012004776

Dobson, C. (2015, July 1). Hypertension prevalence, cardiac complications, and                                               
antihypertensive medication use in children. Journal of Pediatric Health, 1, 92-97. 
doi:10.1016/j.jpeds.2015.04.016

Dwyer, T., Sun, C., Magnussen, C. G., Raitakari, O. T., Schork, N. J., Venn, A., &                                                                                                         
Berenson, G. S. (2013). Cohort profile: The International Childhood Cardiovascular                                           
Cohort (i3C) Consortium. International Journal of Epidemiology, 42(1), 86–96.                                                                                                                     
http://doi.org/10.1093/ije/dys004

Falkner, B. (2015). Recent clinical and translational advances in pediatric hypertension. Hypertension,            
65(5), 926-931. doi:10.1161/HYPERTENSIONAHA.111.00831



References
Flynn, J., Zhang Y., Solar-Yohay, S., & Shi, V. (2012). Clinical and demographic characteristics                                                             

of children with hypertension. Hypertension, 60(4), 1047-1054.                                                                                                                 
doi:10.116/HPERTENSIONHA.112.197525

Friedemann, C., Heneghan, C., Mahtani, K., Thompson, M., Perera, R., & Ward, A. M. (2012). Cardiovascular 
disease risk in healthy children and its association with basal mass index: Systematic review and meta-
analysis. BMJ, 345, e4759. doi:10.1136/bmj.e4759

Lazarou, C., & Kouta, C. (2010). The role of nurses in the prevention and management of                                             
obesity. British Journal of Nursing, 19(10), 641-647. doi:10.12968/bjon.2010.19.10.48203

Lima, M. C., Romaldini, C. C., & Romaldini, J. H. (2015). Frequency of obesity and related risk factors among 
school children and adolescents in a low-income community A cross-sectional study. Sao Paulo Medical 
Journal, 133(2), 125–130. doi:10.1590/1516-3180.2014.8960412

McCullagh, M. C. (2004). Health promotion. In S. J. Peterson & T. S. Bredow, Middle range theories: Application 
to nursing research (pp. 288–301). Philadelphia, PA: Lippincott Williams & Wilkins.

National Institute of Health. (2005). The fourth report on the diagnosis, evaluation, and treatment                                                                
of high blood pressure in children and adolescents. Retrieved from                                                                                                               
http://www.nihibi.nih.gov/health/prof/hbp/hbp_ped.pdf 

Nikulina, M., & Widom, C. (2014). Do race, neglect, and childhood poverty predict physical health in                         
adulthood? A multilevel prospective analysis. Child Abuse Neglect, 38(3), 414-424. 
doi:10.1016/j.chiabu.2013.09.007



References
Perng, W., Gillman, M. W., Mantzoros, C. S., & Oken, E. (2014). A prospective study of maternal prenatal weight 

and offspring cardiometabolic health in midchildhood. Annals of Epidemiology, 24(11), 793–800. 
doi:10.1016/j.annepidem.2014.08.002

Pretty, C., O’Leary, D. D., Cairney, J., & Wade, T. J. (2013). Adverse childhood experiences and the 
cardiovascular health of children: A cross-sectional study. BMC Pediatrics, 13(208), 101–105. 
doi:10.1186/1471-2431-13-208

Riley, M., & Bluhm, B. (2012). High blood pressure in children and adolescents. American Family Physician, 85(7), 
693–700.

Rosner, B., Cook, N. R., Daniels, S., & Falkner, B. (2013). Childhood blood pressure trends and risk factors for 
high blood pressure: The NHANES experience 1988–2008. Hypertension, 62(2), 247–254. 
doi:10.1161/HYPERTENSIONAHA.111.00831

Schwimmer, J., Zepeda, A., Newton, K., Xanthakos, S., & Behling C. (2014). Longitudinal                                                                                                      
assessment of high blood pressure in children with nonalcoholic fatty liver disease.                                         
PLoS ONE, 9(11), e112569. doi: 10.1371/journal.pone.0112569

Thompson, M., Dana, T., Bougatsos, C., Blazina, I., & Norris, S. (2013). Screening for hypertension in children and 
adolescents to prevent cardiovascular disease: Systematic review for the U.S. Preventive Services Task Force 
(Report No. 13-05181-EF-1). Rockville, MD: Agency for Healthcare Research and Quality.


	A Retrospective Correlational View of Hypertension Risk Factors in an Urban School Health Screening Program
	Acknowledgements
	Introduction/Background
	Problem
	Purpose/Aims
	Theoretical Framework
	Research Questions
	Approach/Methods
	Risk Factors
	Risk Factor Parameters for CVD
	Slide Number 11
	Data Collection
	Data Analysis
	Results
	Slide Number 15
	Slide Number 16
	Slide Number 17
	Slide Number 18
	Significance/Relevance
	Complications
	Study Limitations
	Conclusion
	Conclusion
	References
	References
	References

