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Specific Aims:1.To determine whether an 8-week direct blood pressure(BP)biofeedback training program can reduce BP and BP
reactivity to mental stress in participants with stage I hypertension.2.To examine the physiologic mechanisms by which direct BP
biofeedback lowers BP in participants with stage I hypertension.3.To explore the physiologic mechanism underlying acute BP
self-regulation.4.To explore the ability to predict which persons with stage I hypertension will be able to lower their BP using direct
BP biofeedback training.In addition to these 4 major aims, we will design a software system that allows for delivering visual and
auditory biofeedback BP signals and placebo signals.Progress of the Study:We have purchased and tested all equipments needed for
Year 1 study.In cooperation with Mr. Chuang from the Department of Biomedical Engineering and Dr. We-Yaw Chung from the
Department of Electronic Engineering in Chung Yuan Christian University, the development of the real-time biofeedback system
was completed. We have recruited a full-time and a RA, a part-time RA, and a doctorate student to participate in this study. The
part-time RA works 32 hours per week and the doctorate student works 24 hours per week. The two RAs serve as data collectors for
baseline and post-test data collection. The doctorate student serves as the biofeedback therapist. A study manual detailing weekly



laboratory study procedures has been developed. The inter-rater consistency was assured by assessing the consistency of data
colleted between two data collectors during the process of study manual testing. The PI has generated the randomization sequence
using randomization software and adopted the permuted block randomization method to ensure the balance of two study arms. We
have established a multi-channel participant recruitment plan. Participants are recruited via 1) physician referrals, 2) flyers
advertising the study, 3) participant recruitment information posted on the Yahoo-registered study Web site
(http://web2.tmu.edu.tw/ptsai/), and 4) BP screening. 14 potential participants were assessed for their eligibility for enrollment. 9 of
them did not meet the inclusion criteria, 1 refused to participate. As of November 1, we have successfully enrolled 4 participants in
the program.The target population for this study includes prehypertensive and newly diagnosed hypertensive individuals. In order to
establish the clinical relevance and significance of research on the prehypertensive population, we undertook a secondary analysis of
national data (Nutrition and Health Survey in Taiwan, NAHSIT) to determine the gender- and age group-specific prevalence rates of
prehypertension in Taiwanese general population. Results of this study were published in Journal of Hypertension (SCI, impact
factor: 4.871). NHRI was acknowledged as the sole sponsor of this work.Previously we studied the efficacy of a 4-week direct BP
biofeedback in a group of unmedicated stage I hypertensives. Participants were trained in 4 biofeedback sessions using digital
beat-to-beat BP signals. 68% of the experimental group versus 47% of the control group obtained a reduction of SBP>=5 mmHg at
follow-up (8 weeks after treatment). 74% of the experimental group versus 47% of the control group obtained a reduction of
MAP>=5 mmHg at follow-up. Analysis of covariance with the baseline SBP as the covariate revealed a significant treatment effect
for the experimental biofeedback. The equation of the follow-up SBP for the experimental biofeedback group is as follow: Follow-up
SBP for the experimental biofeedback group=46.2 + 0.6x(baseline SBP)-5.6x(group), where the experimental group = 1 and the
control = 0.Data from the preliminary study provides evidence of efficacy for direct BP biofeedback.



