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1. NAME:  James A. Davis, Ph.D._______ DEPARTMENT:  Kinesiology_____ 

3. ACADEMIC RANK: Lecturer _____ Assistant Professor _____ 

Associate Professor _____ Professor __X__ 

4. APPOINTMENT STATUS: Tenured __X__ Probationary _____ 

Not Tenure Track _____ FERP _____ (semester in residence ____) 

5. TIME BASE: __X__ 9 months _____ 12 months 

(See Eligibility criteria on pages 1 and 2 of the Announcement). 

6. Fall Applications: _____ Mini-Grant _____ Summer Stipend 

Spring Applications: __X__ Assigned Time 

7. PROPOSAL CLUSTER: 

_____ A. Basic or Applied Research in natural sciences, engineering or mathematics. 

__X _ B1. Applied Research in business, health, human services, education, public administration, or library scholarship. 

_____ B2. Basic Research in humanities, social sciences, fine arts scholarship. 

_____ C. Creative Activity in fine arts and creative writing. 

8. TITLE OF THIS PROPOSAL:  Evaluation of a new incentive method designed to improve the accuracy of lung capacity measurement in 8-12 year old children.

Description of the Research  
Measurement of lung capacity (size) is important in health and disease.  Athletes in some sporting activities have large lung capacity while many diseases of the lung alter its size.  Accurate measurement of lung capacity requires the subject to first breathe in (inhale) maximally and then breathe out (exhale) maximally.  If the subject does not make maximal efforts during these breathing maneuvers, then the lung capacity measurement will not be accurate as it will be underestimated.  During a lung capacity test, the subject is given verbal commands to “take a deep breath in” and “blow it all out”.  These verbal commands represent the standard method used in lung capacity testing.  It has been recognized for many years that children often have difficultly in executing these breathing maneuvers correctly as they attempt to follow the verbal commands (Wagner et al. Pediatrics 93:  63-67, 1994).  A new incentive method which uses visual feedback provided to the subject during the test may improve the accuracy of the lung capacity measurement in children.  The purpose of this study is to test the hypothesis that the new incentive method (visual feedback with verbal commands) yields lung capacity measurements that are larger, and therefore more accurate, than those obtained by the standard method of only verbal commands in 8 to 12 year old healthy children.
Background and Significance  
            The measure of lung capacity that is most often used as an index of lung size is called vital capacity.  It is commonly used to screen individuals suspected of having lung disease.  Accurate measurement of vital capacity is critically dependent on the subject performing maximal efforts on inspiration and expiration.  Few subjects have difficulty inhaling maximally but the opposite is true for subjects attempting to exhale maximally.  A new method has been developed, but not validated, by GoMI Medical Instruments that allows the subject to view a picture of a drinking cup on a computer monitor during the measurement.  As the subject exhales in response to the verbal command “blow it all out”, the cup begins to fill as if it was filling with a fluid.  The top of the fluid is the exhalation tracing line.  With further exhalation, the line moves up towards a target line positioned near the top of the cup.  If the subject’s exhalation tracing line exceeds the target line by 100 ml of air, one “happy face” lights up on the monitor next to the cup.  If the subject forces out another 100 ml of air, another happy face lights up and so on for to a total of six happy faces.  Hence, the incentive method adds visual feedback to the standard method of verbal commands.  Many physiology tests are effort dependent, i.e., the accuracy of the test depends on the subject performing a maximal effort.  Wolthuis et al. (Circulation 55:  153-157, 1999) demonstrated that a monetary incentive given to subjects running on a treadmill to exhaustion resulted in longer run times than the treadmill test without the incentive.  The results of the Wolthuis et al. study demonstrate the power of incentives for effort dependent physiological tests.  The measurement of vital capacity is effort dependent.  The proposed study breaks new ground by being the first to evaluate a novel incentive approach in the measurement of vital capacity.  If the study hypothesis is correct, then the significance of the study is that a new method that produces more accurate measures of vital capacity will have been validated in 8 to 12 year old healthy children.  Accurate measurement of vital capacity is important.  If a child who truly has normal lung function undergoes a test in which his/her vital capacity is underestimated, then that child may be suspected of having lung disease. 
Methods

The subjects will be 100 children (50 boys and 50 girls) ranging in age from 8-12 years.  Each potential subject’s parent/guardian will complete a health history questionnaire prior to testing.  Only children without a history of lung disease will undergo testing.  Each subject’s height and weight will be measured using standard techniques.  A total of four vital capacity tests will be administered to each subject in the sitting position.  The first two will be administered using the standard method of verbal commands described above.  For the tests using the incentive method, the target line on the cup will be set 100 ml higher than the subject’s largest vital capacity measured using the standard method.  The second and third vital capacity tests will be administered using the incentive method.  Each of the four vital capacity tests will be separated by 3-4 minutes so as to prevent fatigue of the breathing muscles from one test to the next.  The Vacumed LFT-3000 spirometer (lung meter) is the instrument that will be used to make the vital capacity measurements.  It meets all of the American Thoracic Society requirements for lung function testing (American Journal of Respiratory and Critical Care Medicine 152:  1107-1136, 1995).  The cup incentive method has been incorporated into the software of the LFT-3000 spirometer.  The volume sensor of the LFT-3000 spirometer will be calibrated each day before testing begins with a Vacumed 3-liter calibration syringe.  For each of the four tests, the verbal instructions given to the subjects will be the same.  The subjects will be instructed to first inhale maximally and then to exhale maximally.  In most physiological studies, it is desirable to randomize the order of testing.  That cannot be done in this study because the target line on the cup of the incentive method is set at a volume 100 ml above the largest vital capacity achieved by the subject using the standard method.  This means that the testing using the standard method must come before the testing using the incentive method.  Analysis of variance (ANOVA) with two treatments (standard method and incentive method) and two groups (boys and girls) will be used to test whether the vital capacity mean values determined by the two treatments are the same or differ between treatments.   If this ANOVA uncovers significant evidence for an interaction between treatment and sex, then t-tests for simple main effects of treatment stratified by sex will be performed.  Statistical significance will be accepted at P<0.05.  During the first 2 weeks of the study, the subjects will be recruited from the school district (ABC Unified) that serves the cities near the CSU Long Beach campus.  Data collection, reduction, and analysis will occur during the last 13 weeks of the study.  This timeline is feasible given my experience with other physiological testing projects in the past and my prior work experience in the Division of Respiratory Physiology and Medicine at Harbor-UCLA Medical Center.  I have identified four CSULB students in my department’s Exercise Science Option to assist me with the project as Independent Study students.  After undergoing training in the use of the equipment for the study, they will assist me in collecting, reducing, and analyzing the data of the proposed study.  They will be co-authors of any abstracts and/or manuscript publications that result from this study.

Anticipated Outcomes and Goals of the Research

My plan is to present the results of the study at the 2006 annual meeting of the American Thoracic Society.  After that meeting, I plan to write a manuscript and submit it to the journal titled Respiration Physiology.  One line of inquiry that flows from the proposed study is the possibility that an increase in the vital capacity measurement due to the incentive method is population specific.  It may be that the increase in vital capacity, if there is one, is greater in a group of children with asthma than in healthy children.  Alternately, it may be that only in children with asthma is the vital capacity measurement larger, and hence more accurate, with the incentive method than the standard method.  I plan to seek funding for this line of inquiry from the American Lung Association.  The results of this project will be incorporated into the teaching of my undergraduate and graduate exercise physiology courses, namely, KPE 301 Exercise Physiology and KPE 551 Advanced Exercise Physiology.
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Davis, J.A., T.A. Tyminski, A.C. Soriano, and P.A. Fox.  Is there an exercise mode dependency for the VE versus VCO2 slope?  Poster presentation (refereed) at the 2003 Long Beach Research Symposium.  The coauthors of the poster were three students, namely, one graduate student (Trisha A. Tyminski) and two undergraduate students (April C. Soriano and Patricia A. Fox).

Davis, J.A.  Direct determination of aerobic power.  In:  Physiological Assessment of Human Performance, P.J. Maud and C. Foster (Eds.), Champaign, IL:  Human Kinetics.  “In Press” chapter in book with expected publication date of May 2005 (refereed).

Assigned-time Scholarly and Creative Activity Committee Award in 2003 titled “Can the exercise stroke volume be validly determined using standard exercise testing?” (refereed).  Outcomes:  (1) the study was completed in the Summer of 2003 using the cash option feature of the award, (2) the SCAC Report of Work Accomplished was submitted and I have a receipt, (3) an abstract (refereed) was presented as a poster presentation at the 2004 Long Beach Research Symposium on February 27, 2004 by myself and three student co-authors, namely, two undergraduate students (Kristin M. Sorrentino and April C. Soriano) and one graduate student (Patrick H. Pham), and (4) a refereed paper was published in January of 2005 in the journal titled Clinical Physiology and Functional Imaging (Volume 25, pages 47-50) with the title of “Comparison of stroke volume estimation for non-steady-state and steady-state exercise testing” by James A. Davis, Kristin M. Sorrentino, April C. Soriano, and Patrick H. Pham.  Other than me, all of the authors of the published refereed paper are students with Kristin M. Sorrention and April C. Soriano as undergraduate students and Patrick H. Pham as a graduate student.

Assigned-time Scholarly and Creative Activity Committee Award in 2004 titled “Influence of hyperventilation before exercise testing on the measurement of breathing efficiency” (refereed).  

Outcomes:  (1) the study was completed in the Fall of 2004, (2) the SCAC Report of Work Accomplished was submitted and I have a receipt, and (3) an abstract (refereed) was presented as a poster presentation at the Long Beach Research Symposium on October 30, 2004 by myself and two student coauthors, namely, Kristin M. Sorrentino (undergraduate student) and Erin M. Ninness (graduate student).

