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Current Blood Pressure Categories

Life Story of Hypertension

0

20

40

60

80

100

120

140

160

180

5 10 15 20 25 30 35 40 45 50 55 60 65 70

Systolic Diastolic

Heterogeneity in Blood Pressure Transitions- JAMA Cardiology 
Vol 2(6) 653



12/8/2023

3

Risk Assessment & Management 
Of Hypertension (RAMP-HT)

Assessm
ent of H

ypertension Com
plications and H

ealth Service U
se 5 Years

Obesity and HBP (BMI>30)

Effect of Obesity and Family history on BP

Age % BMI>30 w HBP %BMI>30 w/o HBP

18-35 67 38

35-50 71 52

50-75 58 50

>75 34 32

TOTAL 54 45
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Blood pressures of Population

Those without hypertension
• 16% have a blood pressure 

greater than 140 mm
• 85% do not have a blood 

pressure recorded in 6 months
• 39% have a blood pressure <120

Those with hypertension
• 35% have blood pressure greater 

than 140 mm
• 25% do not have a blood 

pressure recorded in 6 months
• 18% have a blood pressure <120

Data from Central Illinois - EPIC

Hypertension Awareness among college students, Abrigail Weekley 2020 Thesis

Significance of Problem●Hypertension (HTN) is a common condition, with 1 in 8 adults 
between 20 - 40 years of age being affected (Hinton et al., 2022). 
This age range includes college students.●Starting at a young age, risk factors (stress, alcohol 
consumption, weight gain) can increase the incidence of 
hypertension and future complications. ●College students commonly are unaware of their 
hypertension (Gooding et al., 2014).

Hypertension, Risk Factors, and Education 
in Healthy College Students Over Time  

Senior BSN Students: Isabella Dietrich, Hannah LaFary
Juniors: Bryn Benzing, Alyssa Gonzalez, Adalynn Harper

Theresa A. Kessler, PhD, RN, ACNS-BC, CNE FAAN; Lynette Rayman, DNP, RN, CNE
College of Nursing & Health Professions

Methods
Approval:      University IRB
Setting: Private, faith-based Midwestern university
Design: Convenience sampling is being used to collect data over 

an academic year. A Google form was completed to 
assess health history related to HTN, overall health, and 
knowledge of HTN. Incentives were used to increase 
participation. Participants received education on HTN.

Sample: Undergraduate students (survey N = 138, BP Measurements N = 125)

Purpose and Framework●The purposes of our study are to assess rates of HTN in 
college students and help students learn the risk factors for HTN 
and improve overall health status. ●Two conceptual frameworks directed this study: the Neuman 
Systems Model and The Fogg Behavioral Model (TFBM). ○Primary prevention education addressed internal & 

external risk factors before development of HTN (Neuman & 
Fawcett, 2011).○TFBM states that motivation, ability, and prompts must 
occur at the same time in order for a behavior to occur (Fogg, 
2021).

Sample Characteristics Survey (n = 102)

Female:     46.1%                                                                   
Male:          52.9%
Gender Fluid:    1.0%

White: 85.3%
African American: 5.9%
Hispanic/Latino: 5.9%
Asian: 2.9%

Recommendations●Education is needed regarding hypertension, screening, 
risk factors, and long-term outcomes. ●It is important to decrease unhealthy stress reduction 
methods such as alcohol consumption, smoking or vaping, and 
use of other drugs, and promote healthy methods such as 
exercising, listening to music, and talking to others.●Campuses must develop intervention strategies to 
address rates of hypertension among students with an 
interdepartmental approach.  

Funding Received from: Kreft Endowment for the Advancement of Nursing Science and Dr. Robert Good

Stressful Life Events
(Self-Reported, N = 138)

Number of events M = 3.83, SD = 3.06, range = 0 - 16

Top Stressful Events

Stress Relieving Habits that Affect BP (N = 103)

Smoking           5.8% Talking/Others  67.3%
Drinking   14.4% Using Other Drugs         2.9%
Eating   38.5% Meditating 31.7%
Exercising 70.2% Gaming 39.4%
Listening/Music 87.5% Relaxing/Exercise 39.4%
Vaping 5.8% Praying 30.8% 

Body Water, Fat, and BMI    

Systolic and Diastolic Blood Pressure by JNC-8 Category

Comparison of Blood Pressure: Caffeine and Alcohol Use

Year in School

Freshman: 18.4%
Sophomore: 24.3%
Junior:                37.9%
Senior:               18.4 %
Fifth Year: 1.0%

●●Incentives & Education●Valparaiso University stickers ●Delicious treats including 
popcorn, protein bars, and fruit 
snacks ●$5 voucher to campus coffee 
cafe●Education about risk factors, 
strategies for reducing stress, and 
need for screening was provided. 

The majority of females 
and males had healthy  
body water %. 

The majority of 
females and males 
had normal BMIs. 
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The majority of females 
and males had healthy 
body fat %. 

Conclusions●52% of student had an elevated systolic blood pressure 
with over 34% having an elevated diastolic pressure. ●Caffeine and alcohol had no significant impact on BP.  ●The majority of college students had healthy body 
water, body fat, and BMI percentages.●The top stressful events were all linked to college life. ●The majority of college students practiced stress relief 
activities, consisting of both healthy and unhealthy methods.
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No significant difference in systolic blood pressure 
(t = .685, p = .50)

Yes (n = 53) M = 121.68, SD = 9.8
No   (n = 72) M = 120.51, SD = 9.09 

No significant difference in diastolic blood pressure 
(t = .563, p = .57)

Yes (n = 53) M = 75.79, SD = 7.90
No  (n = 72) M = 74.93, SD = 8.85

No significant difference in systolic blood pressure 
(t = .318, p = .75)

Yes (n = 15) M = 121.73, SD = 9.82
No (n = 110) M = 120.91, SD = 9.36

No significant difference in diastolic blood pressure 
(t = -.047, p = .963)

Yes (n = 15) M = 75.20, SD = 8.52
No  (n = 110) M = 75.31, SD = 8.46

Caffeine Alcohol

Increase in workload at school 
67.2%

Change in sleeping habits 
45.7%

Change in social habits 
40.5%

Getting lower grades than expected 
38.8%

Change in eating habits 
31.0%
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Effects of Cuff Size on the Accuracy of Blood Pressure Readings 
The Cuff(SZ) Randomized Crossover Trial
Junichi Ishigami, MD, MPH1; Jeanne Charleston, RN1; Edgar R. Miller III, MD, PhD1,2; et alKunihiro Matsushita, MD, PhD1,2; Lawrence J. Appel, MD, MPH1,2; Tammy M. Brady, MD, PhD2

Author Affiliations
JAMA Intern Med. Published online August 7, 2023. doi:10.1001/jamainternmed.2023.3264

• Results A total of 195 adults (mean [SD] age, 54 [16] years; 67 [34%] male; 132 [68%] 
Black; 100 [51%] with hypertension) were randomized for inclusion. Among individuals 
requiring a small BP cuff, use of a regular BP cuff resulted in a statistically significant 
lower BP reading (mean systolic BP difference, −3.6 [95% CI, −5.6 to −1.7] mm Hg). In 
contrast, among individuals requiring a large or extra-large BP cuff, use of a regular BP 
cuff resulted in a statistically significant higher BP reading (mean systolic BP difference, 
4.8 [95% CI, 3.0-6.6] mm Hg and 19.5 [95% CI, 16.1-22.9] mm Hg, respectively). For the 
secondary outcome, BP differences with overcuffing and undercuffing by 1 and 2 cuff 
sizes were greater among those requiring larger BP cuffs. The results were consistent in 
stratified analyses by systolic BP and body mass index.

• Conclusions and Relevance In this randomized crossover trial, miscuffing resulted in 
strikingly inaccurate BP measurements. This is particularly concerning for settings where 
1 regular BP cuff size is routinely used in all individuals, regardless of arm size. A renewed 
emphasis on individualized BP cuff selection is warranted.

Taking a Proper BP

H
ypertension 2005;45:142–61.

• Sit quietly 5 minutes

• Cuff should cover 80% of upper arm on bare 
skin

• At least 1 time have BP checked in both arms

• Sit with both feet on floor, elbow at heart level

• Use bell of stethoscope

Use of Out of Office BP Monitoring

RULE OUT “WHITE 
COAT” EFFECT

MASKED 
HYPERTENSION

NOCTURNAL 
HYPERTENSION

EVALUATION OF 
COMPLEXED DRUG 

REGIMEN

VARIABLE BP 
MEASUREMENTS
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Canadian 
BedMed 
Trial

• NO difference between AM and HS dosing
• Hospitalizations  for MI & CVA or CHF
• Vascular death
• All-cause death

BMJ (22) Feb 24; 12(2)

Hypertension in adults

National Heart Institute 2023

Resistant 
hypertension 

12%

Pseudo-resistant
Controlled but on >3 meds
True resistant

Hypertensive 
population –

30%

Diagnosed Hypertension – 80%
• Controlled = 50%

Unaware - 20%
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Causes of 
inadequately 

controlled 
blood pressure

Medication 
compliance

Blood pressure 
monitoring techniques

Physician Change 
resistance 

Causes of 
inadequately 

controlled 
blood pressure

Lifestyle compliance –
antagonizing substances 

(Na, caffeine, etc.)

Variance from best 
practice treatment 
regimens
• Inadequate medication dosing
• Inadequate medication regimens
• Education of diet and lifestyle changes

Causes of 
inadequately 

controlled 
blood pressure

Over-diagnosis of 
white coat 

hypertension 

Sleep apnea 
syndrome

True resistant, 
secondary 

hypertension

Heavily calcified 
arteries of 

elderly
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When to look 
for 
Secondary 
Hypertension

Drug resistant to 4 drugs

Abrupt onset of hypertension

Onset < 30 years

Exacerbation of controlled hypertension

Malignant hypertension

Onset of diastolic hypertension >65 years

Unprovoked or excessive hypokalemia

Secondary Hypertension - Causes

0 5 10 15 20 25 30

Hyperaldosteronism

Renal vascular

Kidney dx

Pheochromacytoma

Aortic coarctations

Cushings

% Prevalence

% Prevalence

American Family Physician 96(7): 453.  2017

Consider other 
Drugs as causes

Pseudo-resistance detection

Recheck BP – proper techniqueRecheck

Exclude white coatExclude

Count pillsCount

Drug testsDrug
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Evaluation for 
rHTN

Meds that interfere or cause 
HTN
• NSAIDS, cold meds, Oral 

contraceptives, herbals, street drugs

Life style

• Sodium
• ETOH
• Water consumption

This image cannot currently be displayed.

rHTN - Summary

Make sure of diagnosis

Maximize dosing of ACE/ARB, Thiazide, CCB

Spironolactone should be 4th drug

New drugs are coming
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Clinical Clues to Hyperaldosteronism

This image  
cannot currently 
be displayed.

Maybe
Poor BP control

Low potassium – 45%

Metabolic alkalosis

This image  
cannot currently 
be displayed.

Probably no Edema 

This image  
cannot currently 
be displayed.

Represents about 11% of resistant aldosteronism

This image cannot currently be displayed.

This image cannot currently be displayed.

Renal Artery Stenosis

Hypertensive population  5 %

Autopsy
•<5% under 64
•18% 65-74
•42% >75
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Most common cause of 
resistant HTN is Primary 

Hypertension

Planks of a Successful 
Campaign (AMGA)

This image cannot currently be displayed.

Registry of patients with hypertension

Training in correct way to check blood pressure
Address blood pressure at every primary care visit

All patients not at goal seen within 30 days

Hypertension treatment guidelines
Address blood pressure at specialist visits

Education to staff and public on the importance of 
control

Other Hypertension Initiatives
ACO Nurse
PHCM example: Pharmacist protocol
Health Coach or Case Management
Resistant Hypertension Clinic 

development
Research study regarding young 

females (FLYER)
Research study with University of 

Iowa & NIH (CVRS Live)
HTN prevention using predictive 

modeling
Physician Best Practice Committee 

& Quality discussions

This image cannot currently be displayed.
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This image cannot currently be displayed.

This image cannot currently be displayed.

This image cannot currently be displayed.

This image cannot currently be displayed.

This image cannot currently be displayed. This image cannot currently be displayed.
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This image cannot currently be displayed.

This image cannot currently be displayed.

This image cannot currently be displayed.

Avoid ARB when
ACE angioedema

This image cannot currently be displayed.

This image cannot currently be displayed.
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This image cannot currently be displayed.

Diagnostics that need to have been done

Labs
• CMP
• CBC
• Ua
• TSH
• Lipid

Other diagnostics
• EKG
• Ambulatory BP monitor
• 10 year risk calculation (ACC 

2019)
• STOP-BANG
• BMP

Hypertension 
in Stage 3b/4 
CKD

Options

B Blocker 
(block low BS, 
bradycardia)

Hydralazine 
(short term 

effect, multiple 
daily doses, 
multiple SE)

Alpha blockers 
(ineffective)

Minoxidil (fluid 
retention, 
hirsutism)

Spironolactone 
& Eplerenone 

(high 
potassium)

Finerenone –
ineffective

75 y/o male – 20 yrs HBP & 10 yrs CKD with 
GFR 30, T2DM w/ microalb.   SBP=160.  

Meds=Lisinopril/HCT  20/25+Amlopidine 10 
mg.

This image cannot currently be displayed.


