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ABSTRACT 

Alexis Barnett ATC; Christopher StickIey MA, A TC; Cecilia Shikuma MD; Iris 
Kimura PhD, PT, ATC; Dominic Chow MD, MPH; Ronald Hetzler PhD (advisor) 

Objective(s): To determine if the HAP is a valid measure of physical activity level for 
the HIV -Positive population. 

Design: Validation using V02 max as the "gold standard" to compare HAP scores 
resulting from the Maximal Activity Score (MAS) and the Adjusted Activity Score 
(AAS). 

Setting: Clinical laboratory 

Participants: Twenty-six HN-positive participants (23 male, 3 female; age 45.96±9.28 
years) receiving HAART. 

Intervention: Participants completed the HAP and the exercise test on the same day. 
Maximal oxygen uptake was determined using standard indirect calorimetry techniques. 
Responses to the HAP resulted in two scores: the maximal activity score (MAS: 
maximal activity that is still being performed) and the adjusted activity score (AAS: 
MAS minus the number of activities that the subject can no longer perform). 
Correlations between AAS, MAS and V02 max were generated. 

Main Outcome: MAS, AAS, and V02 max values. V02 max values were assessed using 
indirect Calorimetry. 

Results: Mean V02max was 37.73 ± 6.95 ml 02okgolomin°l. The mean MAS and AAS 
scores were 86.5 ± 7.6 and 75.7 ± 19.2, respectively. The V02maxwas poorly correlated 
with MAS and AAS at p =0.31 and p =0.32, respectively. The poor correlations were 
likely due to the fact that the mean VOamax of the subjects in the present study exceeded 
10 METS, the design limitations of the HAP. 

Conclusions: Based on the validation criteria used in the present study, the HAP is not a 
valid indicator of physical activity capacity for HIV -positive patients on HAART. 
Further study is needed to find a more accurate instrument to estimate physical activity 
capacity for this population. 

Keywords: Oxygen Consumption; HIV; Exercise; Rehabilitation 
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INTRODUCTION 

The availability of Highly Active Anth-etroviral Therapy (HAART) has helped to 

slow the progression of disease in Human Immunodeficiency Virus (HIV) -positive 

individuals who were often characterized by increasing debilitation and wasting, factors 

associated with poor cardiovascular health I. Since the introduction ofHAART, the 

mortality rate from Acquired Immune Deficiency Syndrome (AIDS) and AIDS related 

infections has decreased by two-thirds. HIV -positive patients are living longer; however 

the impact of the HAART on exercise tolerance is largely unknown. In addition, there 

have been increasing concerns that the chronic defects of the immune system associated 

with HIV and potential adverse effects of antiretroviral drug therapies may be negatively 

impacting cardiovascular health and quality of life for the HIV -positive individual, 

parameters that are closely related to exercise tolerance. 1 

1 

Recently, an attempt to assess the range of exercise tolerance and combat 

cardiovascular disparities in this population, the "Healthy Heart Study" conducted by the 

Hawaii AIDS Clinical Research Program, initiated the inclusion of the Human Activity 

Profile (HAP) questionnaire. The HHS is open to HIV-infected individuals on Oahu who 

have recently (within 1 month) undergone laboratory evaluation. Evaluations in the 

Healthy Heart Study include targeted medical history; whole body, hip and lumbar spine 

dual energy absorptiometry; EKG; and the HAP questionnaire. 

The HAP is a result of the modification of the Additive Daily Activities Profile 

Test (ADAPT), which was a lOS-item questionnaire designed to assess exercise tolerance 

of individuals whose activities of daily living required a large percentage of their 

"maximal work capacity" 2. The ADAPT was originally validated against a progressive 



2 

workload protocol on a treadmill and bicycle ergometer that yielded a correlation 

between actual and predicted V02max of 0.83 (p<0.01) 2. The ADAPT was also 

compared with Forced Expiratory Volume (FEVl) to assess the patient's current level of 

activity relative to a major pulmonary function test, a significant relationship was found 

between pulmonary impairment and the ADAPT (r= 0.48; p<0.05) 3. 

The HAP is a 94-item self-administered questionnaire which lists activities of 

daily living in order of energy requirement (e.g., getting out of bed, getting dressed, and 

taking out the garbage, running two miles, etc.). The activity items of the HAP are based 

on estimated metabolic equivalents (METS) with I MET being the approximate amount 

of oxygen consumed by an average person at rest, sitting upright (-3.5 ml 02°kg-l°min·l). 

The activities included in the HAP cover a range from I to 10 METS (V02 - 35 ml 

02°kg·lomin·l) 4. Two aggregate scores are derived from the responses to the 

questionnaire. The Maximum Activity Score (MAS) corresponds to the current activity 

requiring the greatest oxygen uptake. The Adjusted Activity Score (AAS) adjusts the 

score to the premorbid activity level of the subject. The AAS is calculated by taking the 

patient's MAS and subtracting all of the activities that the patient has stopped doing from 

the maximum activity score. S, 6 The resulting score will assess the participant's fitness 

level as impaired if it is less than 53, moderately active if a score of 53-74 is achieved, 

and active if more than 74 is scored 4. 

Graded maximal treadmill and cycle ergometer tests were used originally to 

validate the ADAPT in the Chronic Obstructive Pulmonary Disease (COPD) 

population 2. The more modem HAP has since been validated in populations with 



pathologies such as: arthritis 7, osteoarthritis s, end stage renal disease 8, Cerebral 

Vascular Accident (CVA) 9, hemiparetic knee patients 10, andCOPD 11. To our 

knowledge, the HAP has not been validated in an HIV population. 

3 

When evaluating the HAP in an mv -positive population, concern may exist for 

the safety of the subjects participating in a maximal walking treadmill protocol (Balke 

protocol). However, Stringer 12 reported that a large percentage ofHIV -positive patients 

respond well to exercise training and have no intrinsic limitations to exercise. He also 

stated that cardiopulmonary testing is an important diagnostic tool for both clinical and 

research purposes in HIV -positive individuals. 

However, Cade et al 13 , 14 reported that exercise dysfunction has been well 

documented in both symptomatic and asymptomatic individuals with HIV prior to the 

year 2000. They reported that peak oxygen consumption was lower in HIV infected 

adolescents and adults with respect to age, gender and activity level matched controls. 

Their data suggested the decrease in oxidative capacity was due to mechanisms other 

than physiologic deconditioning. They found no differences in cardiac output or stroke 

volume suggesting that the deficit in aerobic capacity was the result of peripheral tissue 

oxygen extraction or utilization limitation 13. Due to the lower fitness levels of the HlV 

infected subjects reported in the literature; the HAP would seem to be an ideal assessment 

tool when working with this population. Therefore, the purpose of this study was to 

determine the validity of the HAP to estimate physical activity level in HIV -positive 

patients compared to values obtained using the Balke Treadmill Protocol (a progressive 

graded maximal walking exercise test). 
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METHODS 

Participants 

This study was designed to validate the HAP against the results of a graded 

maximal treadmill test, the Balke protocol. Participants were twenty-six HIV -positive 

patients recruited from the HHS (Table I). Patients were subject to the following 

inclusion criteria: they had to be participants of the HHS between the ages of 20 and 65 

years, and needed to be able to understand and give informed consent prior to beginning 

this study. The American College of Sports Medicine's (ACSM) guideline of 

contraindications for exercise was used as the standard for exclusion 15. Signed informed 

consent forms approved by the Institutional Review Board, Committee on Human Studies 

were obtained from each patient prior to participation in the study. 

Table I. Participant demographic Data are Mean ± SD 
Subjects (N) 26 
Age (yrs) 45.96 ± 9.28 
Weight (kg) 78.29 ± 12.74 
Height (em) 
BMI (kgfm2

) 

Men(N) 
Women(N) 

Instruments 

Human Activitv Profile 

173.18± 8.21 
25.97±2.68 
23 
3 

The Human Activity Profile questionnaire was completed before administration 

of the graded maximal test. Each subject was given instructions and asked to answers all 

questions truthfully and to the best of their ability. There were two scores (MAS and 



AAS) were derived from the 94-item questionnaire. The participant's scores were 

calculated at a later date. 

Graded Maximal Exercise Test 

The Balke and Ware 16 Treadmill Protocol is a graded maximal walking exercise 

test. A standard clinical treadmill was set at 3.3 mph (equivalent - 18 minute mile pace) 

for the duration of the test. During the first minute of exercise, the treadmill was set at a 

zero percent grade. At the start of the second minute, the treadmill grade increased to 

two percent grade and thereafter, increased one percent grade at the start of each 

additional minute of exercise. 

Open-Circuit Indirect Calorimetry 

5 

Oxygen uptake data were collected using a metabolic cart to measure expired gas 

in order to calculate maximal oxygen consumption (V~max). Metabolic data were 

collected via standard open circuit spirometry. Inspired ventilation was measured with 

pnemotachometer (AEI Technologies, Inc; Pittsburg, PA) attached to breathing valve. 

Expired ventilation was channeled through Hans Rudolfhigh velocity valve and low 

resistance plastic tubing into a five liter mixing chamber. The concentrations of oxygen 

and carbon dioxide will be continuously sampled with an Applied Electrochemistry 

Oxygen analyzer S-3Nl, Oxygen sensor N-22M, Carbon dioxide analyzers CD-3A, and 

a Carbon dioxide sensor P-6IB, all of which were calibrated with commercially available 

primary standard gas before participant was tested. 

Lactate Analysis 

A blood draw of 5 ml was taken prior to beginning the exercise test and seven 

minutes post completion via venepuncture from the antecubital space. Prior to analysis 



of the blood, the YSI 1500 Sport Lactate Analyzer (Yellow Spring Instrument Co., Inc., 

Yellow Springs, OH) was calibrated with known standard solutions. Whole blood was 

analyzed in triplicate immediately after collection of the sample. 

Procedure 

6 

All testing and data collection was conducted in a single one hour session in a 

clinical laboratory by a Board of Certification, Certified Athletic Trainer and a physician. 

Patients completed the HAP questionnaire prior to performing the Balke and Ware 

Treadmill Protocol. Once subjects completed the questionnaire, the test administrator 

placed the subject's ID number on the questionnaire and the AAS and MAS values were 

calculated at a later time. Prior to data collection, patients were evaluated and cleared for 

testing by an attending physician. All subjects were instructed in the Balke Treadmill 

Protocol and were told to grab on to the treadmill handrails when they felt they could no 

longer continue, which served as a signal for stopping the test. Rating of perceived 

exertion (RPE) was assessed at the end of each stage of the protocol (end of each 

additional minute of the test) 17. Blood pressure was monitored using auscultation. Heart 

rate and rhythms were recorded by electrocardiogram. The American College of Sports 

Medicine's (ACSM) guidelines for indications for termination of an exercise test and 

contraindications to exercise testing were strictly adhered to 18. 

Statistical Analysis 

Descriptive statistics were generated and the resulting data were analyzed using 

Spearman's correlation coefficient (P) to compare V02max values and HAP scores. 

Spearman's correlation coefficient does not require the assumption that the relationship 

between the variables is linear, nor does it require the variables to be m!,asured on 
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interval scales; it can be used for variables measured at the ordinal level. 19 This 

correlation is a non-parametric measure of correlation - it assesses how well an arbitrary 

monotonic function could describe the relationship between two variables, without 

making any assumptions about the frequency distribution of the variables. Z-scores were 

used to test for a normal distribution of the V02max data as described by Vincent 19. 

Data were analyzed using Statistical Analysis Software (SAS) Version 9.0 English 

Software package (SAS Institute Inc., Cary, North Carolina, USA). 



Table 2. Subject CD4 ~ouot aod Viral 
Load 
Subject 

# CD4Abs CD4% VL 
I 265 10 1\2,000 
2 373 10 UD 
3 665 32 UD 
4 235 14 UD 
5 749 34 UD 
6 814 22 UD 
7 568 26 UD 
8 753 43 UD 
9 333 21 UD 
\0 597 47 UD 
\I 4 I UD 

12 331 38 UD 
13 634 33 UD 

14 531 23 UD 
15 341 20 UD 
16 385 27 UD 
17 407 22 UD 
18 653 39 UD 
19 491 42 UD 
20 265 5 442 
21 245 \I 52 
22 443 21 UD 
23 334 44 UD 
24 776 37 UD 
25 576 32 UD 

26 359 32 34000 
MeaD 466.42 26 5,634 
STD 202.29 12.71 22,693.43 
CD4 (<luster of dlslrlbullou 4) Bod Viral load (VL)

used measwes the level .fHlV in the blood, 10 
detennine the staging and outlook of the disease. 

CD4% -refers 10 the perceot .f1ymphocytes that are 
CD4 in the blood. UD undetectable virnlload 

8 

RESULTS 

Each subject's CD4 count and vira1load 

are presented in table 2. One HIV -positive 

participant (N=l) was excluded from this study 

because they did not meet at least one of the five 

criteria for maximal effort of the ACSM IS. To 

further document the subject's effort, an 

additional physiologic criterion of reaching or 

exceeding 90% of the subject's age predicted 

heart rate max (I 92-0.007age2) 20 was included 

(Table 3). The treadmill speed was modified for 

two participants to 3.0 mph due to their 

equilibrium instability. 

Table 3. Peak Physiological 
responses 
Variable 
MHR (beatsImin) 

APMHR(beatsImin) 
[lalb 0=14 pre 
(DIDIOI) 

[lalb 0=14 post 
(mmol) 

RER 
RPE 
Note: Mean ± SD 

176.63 ± 5.64 
174.88 ± 6.96 

0.76 ± 0.41 

5.05 ± 1.89 
1.07 ± 0.094 
17.42 ± 2.58 

Abbreviations: MHR maximal heart rate; 
APMHR age predicted maximal heart rate; ltal. 
blood lactate; RER respimlory exchange ratio; 
RPE rating of perceived exertion 

Mean V02max was 37.73 ± 6.95 ml 02'kg- I 'min- l
• The mean MAS and AAS 

scores were 86.5 ± 7.6 and 75.7 ± 19.2, respectively. The relationship between V02max, 



MAS and AAS was not significantly correlated using Spearman's correlation coefficient 

at p =0.31 (p=O.l3) (Figure I) and p =0.32 (p=0.11) (Figure 2), respectively. 

55 

• 
50 - -----------

• • 
45 

• • 
{ 

40 • 
!Z • • 

• • 30 - ----------- • MASvsV02 ml 
02/kg/min 

• • 25 • p= 0.31 
20 

62 66 70 74 78 82 86 90 94 

MAS 

- --------

Figure 1. Plotted Relationship of Vo.mas and MAS ofall participants (N = 16) 

:: ~I.---.--------.------·-
t :: ~~ • ====. =======.~.~: 
!Z"t I;. • • 

30 

20 
62 66 

• • 

70 74 78 

AAS 

82 86 90 94 

• AAS vs V02 ml 
02/kg/mln 

p= 0.32 

9 

-- -- --------------------------------' 

Figure 1. Plotted Relationship ofVO,max and AAS olall participants (N = 16) 
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4S -------

40 

35 , • t • • 
g • 30 

• V02 Under 35 ml 02/kg/min 

• vsMAS 
2S • • 

p = 0.12 
20 
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MAS 

----. ---_. 

Figure 3. Plotted ReIiltionship ofVO,mallower thao 35 ml o,·kg"'·mio"' aod MAS 
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20 c_ 
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AAS 

• V02 Under 35 ml 02/kg/min 
vsAM 

p = 0.09 

Figure 4. Plotted Relationship ofVo,mallower thao 35 ml o,·kg"'·mio"' aod AAS 



11 

The relationship between V02max, MAS and AAS was analyzed for participants 

that had a V02 at or below 35 ml 02·kg· l ·min· l (Table 4). The correlation was weaker 

than the comparison made using the entire sample of26 subjects for the MAS and AAS 

at p =0.12 (p=O.70) (Figure 3) and p =0.09 (p=0.77) (Figure 4), respectively. The 

V02max data were found to be normally distributed (Z,kew= 0.50; Zkurt= -0.07). The 

accepted limits of normal skewness or kurtosis are usually ±2.0 19. 

Table 4. Mean and Spearman's Correlation Coefficient values for VOl all 
subjects sampled, VOl for subjects sample that were below 3S 
mIOl·kg·l·min·l AAS and MAS , 

Spearman', rbo 

I I Standard I Ranges 
Wltb MAS I Wltb AAS Variable Mean Deviation 

VO, (n~26)· 
37.73 ml O,-kg' 

6.95 24.7·52.2 0.31 0.32 
I min" ml Ch: ig" min" 

VO, for subjects 31.28 ml O,·kg· 24.7·34.7 below 3S l'min,l 3.64 
ml 0, -kg" min" 0.12 0.09 

mI Oz'kg,l'min'! t 

MAS 86.53 7.62 
67-94 
(max~94) 

AAS 
75.69 

19.22 
37-94 

(max~ 94) 

·Correlations wen: not significant p9).13 and p9).11. respectively for MAS and AAS when compared to Vo, sample 
tcorrelations wen: not significantp9).70 and p9).77. respectively for MAS and AAS when compared to VO, below 35 o,'kg"'m!n" 
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DISCUSSION 

The purpose of this study was to determine the validity of the HAP to estimate 

aerobic fitness in HIV-positive patients receiving the HAART medication. This was 

accomplished by exploring the relationship between the HAP and VOzmax values 

determined by open-circuit spirometry in patients infected with HIV. The results suggest 

that the HAP is not a valid indicator of aerobic physical fitness in HIV -positive patients 

receiving HAART. In contrast, Bilek et a/ 7 found "good to excellent" significant 

correlations with MAS and VOzmax (p = 0.76, p ~ 0.05) and AAS and VOzmax (p = 

0.85, P ~ 0.05) using a graded single-stage submaximal treadmill test to estimate VOzmax 

with the equation of Minor et al zl • The difference between the results of our study and 

that of Bilek et a/ 7
, who studied patients with arthritis, may be due to the degree of 

physical impairment. Subjects in their study (n=28) had a mean MAS of74 .6 ± 9.2 and 

AAS of67.5 ± 12.3. These values were considerably lower than the subjects in the 

present study that had a mean MAS 86.5 ± 7.6 and AAS 75.7 ± 19.2, respectively; 

indicating a greater degree of impairment in the arthritic subjects. The VOzmax values of 

our subjects were not significantly correlated with MAS and AAS; (p= 0.31 and p= 0.32, 

respectively). The poor correlations were likely due to the fact that the mean VOzmax of 

the subjects in the present study exceeded the design limitations of the HAP (10 METS), 

thus introducing a ceiling effect. Daughton et alz created the HAP for populations that 

require the use of a high percentage of their VOzmax to complete their activities of daily 

living. Examination of the data in our study revealed that 16 of the 26 subjects (62%) 

had a VOzmax values greater than 35 ml Ozokg"lomin·l. Therefore, the fitness levels of 



the HIV -positive subjects in the present study exceeded the design limitations of the 

HAP. 

13 

In the present study, the mean V02max for the HIV-positive subjects was 37.7 ± 

7.0 ml 02·kg-l·min-l. The V02max data were found to be within the acceptable limits 

(not to exceed ± 2) of normal distribution (Zskew = 0.50; Zkun = -0.07). When V02max 

values were converted allometrically to partial out the effect of body mass (allometric 

exponent = -0.67) and subsequently compared to ACSM normative data, the mean score 

for the HIV population was slightly higher than the 50th percentile for age matched 

persons without HIV; and ranged from 24.7-52.2 ml 02'kgol 'min°l, which represented 

percentile ranks ranging from 5th to the 90th percentile. Thus as a group, subjects in the 

present study were found to have aerobic capacities that were very similar to that of an 

age-matched non HIV -positive population. However, it is possible that the subject pool 

in this study may not be representative of the HIV -positive community. In an effort to 

recruit a random sample, recruitment letters were distributed to all participants of the 

Hawaii AIDS Clinical Research Program's Healthy Heart Study. The fact that these 

individuals volunteered to participate in the study may have contributed to a selection 

bias; thus, it is possible that the subjects with a greater degree of impairment may not 

have chosen to participate. 

Bennell et al 5 found the HAP to be reliable and sensitive enough to discriminate 

between their sample of participants with and without Osteoarthritis. They reported 

excellent test! re-test reliability with an intraclass correlation coefficient of r=O.96. Nield 

et alII reported that the HAP has construct validity and found high correlation (FO.83) 

between total activity scores and V02max in pulmonary patients. They also reported test 
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re-test reliability was high in 29 of their subjects (r=O.84). Therefore, the HAP was 

assumed to be a reliable instrument to evaluate HIV -positive individuals. However, test! 

re-test reliability for the HAP was not assessed in the present study. 

Contrary to the findings of SenneII et al S and Neild et a/II, the HAP was not 

found to be a sensitive measure for predicting fitness levels in HIV -positive patients 

receiving HAART. Interestingly and unexpectedly, when HIV-positive subjects who had 

V02max values below 35 ml ~·kg-l·min·1 were evaluated (n=10), the Spearman's 

correlations between V02max and MAS and AAS were not improved; p =0.12 and 

p=O.093, respectively. 

The HAP has previously been validated in populations where their disease has 

physically altered their daily lives s. 7. 8.10. II. With the introduction ofHAART into the 

HIV -positive population, people who once thought their lives would end earlier because 

of communicable diseases are living longer more normal lives 22. This was evidenced by 

the subjects in the present study, who were HIV -positive and have virtually undetectable 

viral loads (see table 2). Although HAART is credited with this extension of life, it has 

also been found to contribute to cardiovascular risks such as diabetes, coronary disease, 

and hypertension. The aforementioned risks ofHAART should not be a deterrent for its 

use, as risks can be mediated through proper diet and exercise, which have been shown to 

be the best methods of minimizing cardiovascular risks 22. Scevola et all studied the 

effects of exercise and strength training on cardiovascular status in an HIV -positive 

sample and they concluded that the use of exercise and strength training can reduce the 

cardiovascular risk to people with HIV. Physical activity could also help to limit the use 

of certain drugs used by HIV -positive people who suffer from these metabolic 
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consequences [. It was hoped that the HAP could be used to identify individuals who 

would benefit from an exercise prescription. However, the HIV -positive individuals 

sampled in this study appeared not to be physically limited by their disease because of 

their use of the HAART medication. In fact, the HIV-positive subjects receiving 

HAART produced normally distributed data that is remarkably similar to normative data 

collected on individuals without HIV. Therefore, although many of the subjects would 

probably benefit from an exercise prescription, because of the apparent lack of physical 

impairment the HAP does appear to be an appropriate screening assessment tool for this 

population. 

Although the HAP as been proven to be reliable and valid in other populations 5,8, 

10, [[, we recognize that this instrument has some inherent degree of subjectivity, as in all 

other questionnaires used for assessment. The instructions for the HAP ask the subject to 

answer if they are: "Still doing this activity," "Have stopped doing this activity," or 

"Never did this activity." In an attempt to make the HAP instructions clear to each 

subject, the same researcher read the instructions from a script prior to each trial. 

However, misunderstandings or misinterpretations on the part of the subject may have 

influenced their score in ways that are not apparent. Bilek et ai' noted that the subjective 

effect in their study was a possible limitation when using the HAP to evaluate patients 

with arthritis. 

The possible effect of subjectivity was evident in the present study when a 

comparison of HAP scores, HAP score category, and the subject's respective V02max 

value were made. The majority of the participants for this study seemed to be healthy 

active people with asymptomatic HIV. Ten of the twenty-six subjects had a score of90 
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or better for AAS indicating an active lifestyle. However, six subjects that scored lower 

than 90 on the AAS, had V02max values that were considered to be "good to superior" 

for their age and gender when compared to a normative data from healthy individuals 

who are not infected with HIV 4
• Conversely, ten subjects rated themselves as being 

moderately active or very active according to an AAS of 53-74 (moderately active) or a 

score >74 (active) using the classification system suggested by Bennell et al s, which 

seemed to have overestimated their aerobic physical fitness level. Their allometric values 

categorized them as "poor to fair" and were ranked in the lOth to 50th percentile. This 

does include participants that may have had a V02 greater than 35 ml 02'kg,l'min,l, but 

when compared with their age and gender category, they were categorized as "poor to 

fair"lS. Thus, the subjective nature of this fitness assessment may have contributed to the 

failure of the instrument's ability to discriminate aerobic fitness levels in this population 

accurately. 

Conclusion 

It was concluded that the HAP was not a valid indicator of aerobic physical 

activity level in our HIV -positive sample. This may be due to the seemingly normal 

V02max responses of the HIV-positive subjects. The HAP was created for individuals 

whose activities of daily living required a large percentage of their maximal work 

capacity; whereas, the mean V02max value for this sample exceeded the design 

limitations of this instrument, consequently creating a ceiling effect. While it is also 

possible that our sample was not representative of the HIV -positive population receiving 

HAART due to a possible selection bias; the V02max scores were considered to be 

normally distributed and found to be similar to normative data derived from a non-HIV-



positive population. It is recommended that further research aimed at finding a more 

suitable questionnaire to access physical fitness and activity level that can be easily 

completed in the clinical setting for this population is needed. 
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A.I. Problem statement 

APPENDICES 
Appendix A. 

The Problem 

The purpose of this study is to determine the validity of the Human Activity Profile to 

estimate physical activity level in HIV -positive patients compared to values obtained using the 

Balke Treadmill Protocol (a progressive graded maximal walking exercise test). 

A.2. Independent variable(s) 

The independent variable is the subject is HIV -positive. 

A.3. Dependent variable(s) 

The dependent variables are VOZmax values and the Maximum Activity Score (MAS) and 

Adjusted Activity Score (AAS) of the Human Activity Profile (HAP). 

A.4. Dependent measure(s) 

The dependent measures are HAP scores and VOz values. 

A.S. Research guestion(s) 

I. Will there be a correlation between the MAS scores and VOz values? 

2. Will there be a correlation between the AAS scores and VOz values? 

3. Will there be a correlation between the MAS and the AAS scores? 

A.6. Operational definitions 

Physical Activity Level: Amount of exercise that can be performed by the subject in one bout. 

20 



Appendix A. 

A.7. Experimental hypotheses 

There will be a correlation with V02max and the HAP scores (MAS and AAS). 

A.S. Assumptions 

The HAP is a valid measure of physical activity level in the HIV -positive subjects. 

A.9. Delimitations 

A delimitation is the type ofV02max test used; the Balke and Ware treadmill protocol. 

A.IO. Limitations 

A limitation of this study was the HAART medication used by the subjects to treat HIV. 

A.11. Significance of the study. 

The significance of this study was to validate a measurement of physical activity level for the 

HIV -Positive population. 
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AppendixB. 

Review of Literature 

VALIDATION OF HUMAN ACTIVITY PROFILE IN OTHER DISEASED POPULATIONS 

Additive Daily Activity Profile Test 

22 

Daughton et. at. (1982) created a 105 item self-administered questionnaire, titled 

Additive Daily Activity Profile Test (ADAPT), which is used to assess the activities of daily 

living in those who may be unable to perform exercise testing. Using a treadmill and bicycle 

ergometer progressive workload test, the ADAPT was validated in thirty-nine pulmonary 

rehabilitation patients. An open-circuit breathing system was used for respiratory metabolic 

measurements. Patients completed the ADAPT paper and pencil test before performing the 

exercise tolerance tests. The ADAPT list daily activities ranging from very easy (getting in or 

out of bed or chairs) to very strenuous (running three miles within thirty minutes). Three options 

are present for each item: present activity (still doing), former activity (stopped doing), and 

nonactivity (never did). The questionnaire is scored by marking the number of the most 

demanding activity that is still being performed by the patient and subtracting that from the total 

number of activities the patient had stopped doing. Values of the ADAPT are compared to the 

V02max results when both are completed. A regression equation converts scores of the ADAPT 

to V02max estimates. Pearson Correlation with the ADAPT and V02max shows significant 

relationship (~=0.83, p<O.OI). Findings suggest this questionnaire could be used in other 

impaired populations where daily activities would require a large amount of their maximal work 

capacity. 

Draughton et. aZ. (1983) examine the relationship between the major pulmonary function 

test (the forced expiratory volume in the 1st second of forced exhalation (FEVI» and the 
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subject's level of activity that is indicated by the ADAPT. Forty-one chronic obstructive 

pulmonary disease patients participated. The Maximum Current Activity (MCA) and the 

Normative Impairment Index (NIl) are used as performance measures in the analysis. The MAC 

is the highest {h.demanding activity the subject still performs and the NIl is calculated by 

subtracting from the MAC the total number of activities the subject has stopped doing below his 

current maximum activity. The NIl attempts to correct for sudden bursts of activities subjects 

may perform when absolutely necessary, but may present unrealistically high estimates of their 

normal disbursement of energy. The FEV I is noted as the most sensitive of pulmonary function 

tests. Expired values are recorded using a wedge spirometer and are obtained before a 

bronchodilating agent is given. The authors find Pearson Correlations between the FEV I and 

two ADAPT scores (MCA and NIl) of 0.48 (p<0.05) and 0.57 (p<0.05), respectively. Although 

these values are significant, they are lower than the correlation of 0.83 that was reached in their 

earlier study where they validated V02 max against the ADAPT. For a few participants in this 

study, the ADAPT score may have been a better indicator of their functional abilities than the 

FEV1• 

Human Activity Profile 

Sharp and Brouwer (1997) investigate isokinetic strength training of the hemiparetic knee 

in long-term stroke survivors. A nonrandomized self-controlled trial was performed with fifteen 

volunteers who survived a cardiovascular accident (CVA) six or more months prior to the study, 

can move independently at least twelve meters, have no formal exercise or therapy program 

within four weeks, will not be restricted by contracture when using the isokinetic device. and 

have a doctor's consent. Each participant completes a six week program of eighteen sessions 

(three days/week, 40 minutes/day). Functional performance is assessed using three tests: 12 
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meter timed walking (gait velocity), stair climbing at participant's most comfortable speed (Up 

and Go), and the Human Activity Profile (HAP) to assess physical activity of the participant. 

The HAP is a 94 item self-administered test, formally known as the ADAPT, and is completed as 

a baseline, then at the end of training, and, finally, as a four week follow-up to measure the 

participant's quality of life. An Analysis of Variance is used to determine differences over the 

testing period (baseline, post-training, and four week follow-up) for strength training, spasticity, 

and stair climbing. A single factor repeated measures ANOV A analyzes the measure of gait 

velocity, timed Up and Go, and the Adjusted Activity Score (AAS) of the HAP. There are no 

significant results indicating paretic muscle strength improved, tone remained constant, gait 

velocity increased, gains in physical abilities, stair climbing and timed Up and Go after training. 

Johansen et. al. (2000) perform a study to compare self-report questionnaires to estimated 

physical activity to determine the patients functioning in end-stage renal disease: Thirty-nine 

men and women undergoing hemodialysis three times per week who are ambulatory with at least 

an assistive device and a signed consent form participated. The researchers also use the Stanford 

seven-day Physical Activity Recall questionnaire, the Physical Activity Scale for the Elderly, the 

HAP, and the Medical Outcomes Study Short Form 36-item questionnaire with the participants. 

A three-dimensional activity monitor (accelerometer) over a seven-day period is used to measure 

physical activity. Participants completed physical performance tests that included gait speed, 

stair climbing time, and chair rising time. Unpaired t tests are used to compare historical or 

published norms to outcome from the patients on dialysis when controls are not available. To 

compare each of the questionnaires and the accelerometry and physical performance tests. a 

Pearson product-moment correlation analysis was used. When determining if two or more 

questionnaires could better predict physical activity or performance, a multivariable linear 
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regression analysis is used to pair accelerometry or physical performance test as the dependent 

variable and the questionnaires scores as the explanatory variables. There is a correlation with all 

the questionnaires and the seven-day accelerometry and with at least one measure of physical 

performance. The HAP and accelerometry correlates best. 

Bennell et. at. (2004) completed a study to investigate the use of the HAP with people 

who have knee osteoarthritis (OA). 226 people aged over 50 years with OA participated with 

thirty-three controls. Physical Activity is measured in both groups using the HAP. Self-reported 

pain and physical function are assessed only in the OA participants. The OA groups perform the 

following physical function tests: Step test (dynamic test of standing balance), Timed Up and 

Go (stop watch used to determine time participant rising from standard arm chair, walking 

around a cone on the floor 3 m away, returning to the chair, and sitting down), and walking 

speed (self-selected fast pace on a level surface, in their own shoes for 7.5 m; infrared sensors at 

timing gaits were used for calculation of walking speed). Paired t-tests are used to compare the 

mean scores of tests 1 and 2, the intraclass correlation coefficient is employed to determine 

agreement, and the standard error of measurement is used to assess the degree of absolute error. 

The Mann-Whitney U-tests compare the first 33 participants with OA and the matched control 

group. There is no significant difference between the mean scores of the two test administration 

of the MAS or the AAS of the HAP. Correlations with the HAP and commonly used pain and 

physical function measures are weak to moderate (r=O.18-0.63, allp>O.OI), indicating that the 

HAP can measure information not gained by other assessment tools. The authors find it is 

sensitive enough to differentiate between people with or without OA, and within an OA cohort. 

Bilek et. at. (2005) investigated the reliability, validity, and responsiveness of the HAP to 

change in persons with arthritis. Twenty-eight subjects complete the HAP, Modified Health 



26 

Assessment questionnaire, Medical Outcomes Study 36-item short fonn health survey, and 

Arthritis Impact Measurement Scale 2. The self-reported questionnaires are compared against a 

completed submaximal treadmill test (began with a four minute warm-up at 0% grade at a self

selected walking speed, grade is then increased to 5% at same speed for four minutes; heart rate 

is assessed), Timed-Stands Test (time measured to stand ten times from a chair without using 

upper extremities for assistance), and the Fifty-foot Walk Test (walking fifty feet as comfortably 

fast as possible without an assistive device). The intraclass correlation coefficient is r=0.76 for 

the MAS and r=0.87 for the AAS. There are significant correlations found with HAP scores and 

the questionnaires, submaximal treadmill test, Timed-Stands test, and the fifty foot Walk test. 

Nield et. al. (2005) further evaluate the HAP as a functional perfonnance measure for 

those with Chronic Obstructive Pulmonary Disease (COPD) using forced expiratory volume 

(FEV.% pred). Fifty-three out-patient subjects (51 male and 2 female) with stable COPD are 

used. The variables in phase one were: Functional perfonnance (HAP's MAS and AAS values); 

dyspnea (modified Borg category-ration scale and Shortness of Breath Questionnaire); and 

exercise capacity (6-minute walk distance). In phase two, the HAP is given before and after 

pulmonary rehabilitation in forty-eight (14 male and 34 female) outpatient subjects with stable 

COPD. The authors find no significant difference in age, FEV dFVC and FEV.% predicted 

values, and AAS between phase one and two groups. The MAS baseline is significantly higher 

for phase one (P=.01). There is a significant paired difference in the pre/post pulmonary 

rehabilitation MAS and AAS scores because they were improved. Those participants who are 

categorized as low fitness decreased from 60% to 40%. The author's results suggest that the 

HAP is a useful measure for those with COPD. 
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Davidson and de Morton (2007) systematically review eighty-three articles in an effort to 

summarize available evidence for the measurement properties of the Human Activity Profile. 

They report reliability, validity, and responsiveness of the HAP to provide other clinicians with 

relevant information supporting the use of the HAP in their clinical settings. Of the eighty-three 

peer-reviewed articles obtained using electronic databases, MEDLINE, CINAHL, and 

EMBASE, they found thirty-nine are potentially relevant. The Human Activity Profile 

Professional Manual is also included in the review. The authors find that of the thirty-nine 

articles: four studies report test-retest reliability; there is limited criterion validity evidence to 

support the proposition that the HAP is a good measure of energy expenditure; and no studies 

were identified that stated an aim to test the responsiveness of the HAP. 

Summary 

The HAP and ADAPT have been shown to have significant correlations using V02max 

values and/or physical activity scores compared to progressive workload treadmill and bicycle 

ergometer tests (Daughton, 1982), tests of physical activity (Sharp & Brouwer, 1997; Teixeira

Salmela et. al., 1999; Johansen, 2001; Bennell et. al., 2004; Bilek et. al., 2005; Nield et. al., 

2005;), and other self-reported questionnaires (Teixeira-Salmela et. al., 1999; Johansen et ai, 

2001). These findings have prompted the use of the HAP in populations with pathologies such 

as: arthritis [7], osteoarthritis [5], end stage renal disease [8], Cerebral Vascular Accident (CVA) 

[9], and hemiparetic knee patients [10]. These various studies show the validity of the HAP and 

ADAPT questionnaires to measuring the level of physical activity in disease populations. 

EXERCISE CAPACITY IN THE HIV-POSITIVE POPULATION 

MacArthur, Levine, and Birk (1993) investigate cardiopulmonary fitness in HIV-positive 

persons. Cardiopulmonary effects, CD4 counts, and perceived sense of well-being are measured 
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in twenty-five subjects before and after a 24 week program of exercise training. They are 

moderately to severely immunocompromised due to the HIV infection (mean entry CD4 count = 

144 ·J.lr l
). Only six subjects completed the 24 week training. Significant improvements are seen 

in maximal oxygen consumption (V02max), oxygen pulse, and minute ventilation. Submaximal 

exercise performance increase significantly by twelve weeks in the ten individuals available for 

testing. Decreases are seen in heart rate, rate pressure product, and rate of perceived exertion. 

At twelve and twenty-four weeks, white blood cell counts and T -lymphocyte subsets are stable in 

subjects available for testing. The authors conclude that exercise training is feasible and 

beneficial for some HIV -positive individuals. 

Cade, Peralta, and Keyser (2002) conduct a cross sectional analysis to investigate aerobic 

capacity in late adolescents infected with HIV compared to controls. There are fifteen subjects 

(11 female, 4 male) with HIV and fifteen age, gender, and activity level matched controls. The 

all undergo maximal treadmill testing (Bruce Treadmill protocol) while metabolic measures are 

taken, as well as electrocardiography data. Peak oxygen consumption, peak treadmill stage, 

treadmill duration, and oxygen pulse are found to be lower in the HIV infected individuals when 

compared to controls. Indicators, such as functional aerobic impairment, lead the authors to 

believe that there are pathological limitations of the oxidative metabolic pathways causing the 

variation. The authors conclude that aerobic capacity was substantially reduced in the late 

adolescents infected with HIV when compared to controls. These finding may suggest that this 

decrease in oxidative capacity is due to mechanisms other than physiologic deconditioning. 

Cade et. af. (2003) study decreased arteriovenous oxygen difference in individuals 

infected with HIV compared to sedentary healthy controls. There use fifteen subjects (10 men, 5 

women) with HIV and fifteen gender and activity level matched controls. Subjects perform a 
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progressive workload treadmill protocol (modified Bruce Treadmill Protocol) test to exhaustion. 

Electrocardiogram, metabolic, and noninvasive cardio output measurements are evaluated at rest 

and throughout exercise. The authors found that peak V02 was significantly lower (p<.0005) in 

the HIV-positive participants (24.6±1.2 mL'kg-l'min-l) compared with the controls (32.0±1.2 

mL·kg'!·min'!). There are no significant intergroup differences in cardiac output or stroke 

volume at peak exercise. 

Scevola et. al. (2003) study effects of exercise and strength training on cardiovascular 

status in HIV -infected patients receiving Highly Active Antiretroviral Therapy (HAAR n. They 

review literature to collect relevant data. They found that the HAART medication therapy is 

very effective in the treatment ofHIV in most individuals who are infected, but cardiovascular 

disparities are becoming more prevalent among these persons. Clinicians have seen an increase 

in low-density lipoprotein levels (LDL), a decrease in high-density lipoprotein levels (HDL), and 

fat redistribution. abnormalities. This increases the risk of coronary heart disease, diabetes, and 

death not associated with an opportunistic HIV related infection. It is noted that proper diet and 

appropriate exercise frequency, intensity and duration can help to combat these cardiovascular 

troubles associated with HAART. The authors conclude that dietary alterations and proper 

exercise regime can substantially contribute to the control of metabolic changes attributed to 

HAART. 

Summary 

The availability ofHAART to the HIV-positive population has decreased the risk of 

dying of an opportunistic HIV infection. As a result of the medication therapy, there has been 

increasing concern about associated cardiovascular troubles (e.g. fat accumulation in abdomen, 

Coronary heart disease, and Lipoatrophy). (Scevola et. al., 2003) Exercise and proper diet have 
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been shown to resolve these cardiovascular issues (Macarthur et aI, 1993; Scevola et. al., 2003). 

Exercise testing has also revealed functionaIlimitations in this population that may seemingly be 

a result of something other than deconditioning (Cade et. al., 2002; Cade et. al., 2003). 

CHOOSING POPULATION SPECIFIC TREADMILL PROTOCOLS 

Wolthuis et. al. (1977) investigate clinical treadmill protocols that would take into 

consideration the needs and capabilities of the laboratory technician, the patient, and the clinical 

and work require minimal adjustments. They find that moderate and even changes in treadmill 

grade are less likely to compromise patient performance than are large changes in work loads or 

uneven work load intervals, or both. The Protocol should minimize motion-induced artifact in 

critical electrocardiographic and auscultatory blood pressure measurements, especially near are 

at maximal treadmill effect. The authors compare two treadmill protocols: the Balke-Ware 

protocol (1959) and the USAF SAM protocol (the new continuous protocol). The Balke and 

Ware protocol has a constant treadmill speed on.3 mileslhour throughout the exercise session. 

It requires the clinician or technician to raise the treadmill's incline two grades after the first 

minute of exercise, and one grade each minute thereafter. The USAFSAM (continuous protocol) 

uses the same 3.3 milelhour as the Balke-Ware protocol, except the grade of incline is increased 

five percent every three minutes. The authors use twenty-six healthy men. Selection is based on 

age, health status, height, weight, and activity level. Subjects are grouped by age into three 

separate clusters that are studied during separate 8 week periods. Each subject performs four 

treadmill tests (2-Balke-Ware protocol and 2-USAFSAM protocol). The maximal tests are 

separated each by two weeks. Protocol order was randomly selected for each subject. Repeated 

measures analysis of variance is used to compare the treadmill protocols. The authors find that 

the USAFSAM protocol increase the time to maximal effort in this healthy subject pool. 
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Marinov et. al. (2002) investigate the modification of treadmill protocols for evaluation 

of physical fitness in the pediatric age with the Bruce and Balke-Ware treadmill protocols. A 

modification of the Balke-Ware protocol is made by the authors, and they compare the values 

received from VO:!max and Borg's Scale of Perceived Exertion. Sixty healthy children are 

divided equally into three groups. Children are matched by age, height, and BMI. Upon ending 

each exercise increment, the children are asked to rate the perceived exertion (RPE). The Bruce 

Protocol simultaneously changes speed and grade in three minute intervals. Balke-Ware 

protocol has a constant velocity of 3.5 milelhour and one percent increments each minute. The 

modified Balke-Ware protocol, created by the authors, consists of nine stages per one minute. 

The velocity is set at 3.5 mileslhour for the duration of the exercise test. During the first minute, 

the elevation is increased to six percent grade, then two percent increment each minute, 

thereafter. The authors find that the Balke-Ware protocol has the longest duration (21.7±0.6min), 

but the lowest V02max values (34.2±1.8 ml'kg'l'min'l) due to the minimal workload increments. 

The Bruce protocol has intermediate duration (14.9± 1.1 min) and the highest V02max values 

(48.6±2.7 ml'kg,l'min'\ but this test is found to be symptom-limited and therefore ethically 

unacceptable for this population. Modification of the Balke-Ware protocol yields optimal 

duration of eleven minutes and VO:!max values (39.4±2.3 ml'kg,l'min'l) that are adequate for 

evaluation of children's exercise tolerance. The authors conclude that the modification of the 

Balke-Ware protocol is suitable and reliable for testing the exercise tolerance in pediatric age 

group. It is compliant with the establishment standards for cardiopulmonary exercise tests. The 

choice of exercise protocol is the most influential in exercise testing. The protocol should be 

relative to the purpose of the test and the subject being tested. 

Summary 
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Choosing the proper treadmill protocol for the intended population is the most important 

decision in exercise testing with a treadmill yielding metabolic, RPE values, or 

electrocardiograhic data (Wolthuis et. al., 1977; Marinov et. al., 2002). The testing protocol 

should be conducive for the setting, clinician, and subject (W olthuis et. al., 1977). The protocol 

can have an effect on test sensitivity, the reason for test termination, calculation of different 

slopes, interpretation of gas exchange response, and the accuracy with which oxygen uptake is 

predicted from work rate (Marinover. al., 2002). 



AppendixC 

Additional Methods 

C.l. Institutional Review Board Form 

CHS 04/04 CHS #15092 

Application for New Approval of a Study Involving Human Subjects 
University ofHawai'i, Committee on Human Studies (CHS) 

Spalding Ha11253, 2540 Maile Way, Honolulu, Hawai'i 96822 
Telephone: (808) 956-5007 

Date: March 7, 2007 
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PI (name & title): Iris F. Kimura. PhD, ATC. PT. Alexis Barnett. ATC: Cecilia Shikuma MD: Cris Stickley. 
MAo ATC: Ronald Hetzler, PhD: Dominic Chow, MD. MPH Email: barnetta@hawaii.edu 
____ Phone: (808)956-7421 
Department: Kinesiology and Leisure Science 
[ 1 Faculty or Staff [X] Student - name of supervising professor: Iris F. Kimura. PhD, ATC, PT 
Training in Human Subject Protection: When, where, & what? September 2006, University of Hawaii at 

Manoa, Human Subject 
Project Title: Validation of Human Activity Profile In tbe HIV+ Population using Indirect Calorimetry 

Proposed Sponsoring Agency: NI AStart Date: May I, 2007 
Complete Agency address: NI A 

I. Summarize your proposed research. Outline objectives and methods. 
The introduction of Highly Active Antiretroviral Therapy (HAART) has decreased the monality rate from 

Acquired Immune Deficiency Syndrome (AIDS) and AIDS related infections by two-thirds. Human 
Immunodeficiency Virus (HIV) infected patients are living longer; however the impact of the HAART on exercise 
tolerance is largely unknown. In addition, there have been increasing concerns that the chronic immune effects of 
HIV and potential toxic effects of antiretroviral drug therapies may be negatively affecting cardiovascular healtl! and 
quality of life, parameters that are closely related to exercise tolerance. Metabolic and body composition 
abnormalities including lipodystrophy, increases in triglycerides, low-density lipoprotein cholesterol and decreases 
in high-density lipoproteins cholesterol as well as diabetes and glucose intolerance have been reported in 5 to 75 

. percent of patients. 
Recently, an attempt to assess the range of exercise tolerance in this population was initiated by inclusion 

of the Human Activity Profile (HAP) questionnaire in the "Healthy Heart Study" (HUS) conducted by the Hawaii 
AIDS Clinical Research Program (HACRP). The HHS is open to HIV -infected individuals on Oabu who have 
recently (withirt I month) undergone laboratory evaluation that included CBC, chemistries, T-cell subset (CD4 
count) and HIV RNA by PCR. Evaluations in HUS include targeted medical history; whole body, hip and lumbar 
spine dual energy absorptiometry (DEXA); EKG; and the HAP questionnaire. 

The HAP is a 94-item self-administered questionnaire which lists activities of daily living in order of 
energy requirement (e.g., getting out of bed, getting dressed, and taking out the garbage). The activity items of the 
HAP are based on estimated metabolic equivalents (METS) with 1 MET being the approximate amount of oxygen 
consumed by an average person at rest, sitting upright The activities included in the HAP cover a range from I tolO 
METS (V02 = 35 mUkglmin). 

Graded maximal treadmill and ergometer tests were used to validate the HAP in the Chronic Obstructive 
Pulmonary Disease (COPD) popUlation. The HAP has since been validated in popUlations with pathologies such as: 
arthritis, end stage renal disease, and Cerebral Vascular Accident (CVA). To our knowledge the HAP has not been 
validated in the HIV population. Therefore, the purpose of this study is to determine the validity of the HAP in HIV 
patients using the Balke Treadmill Protocol, a graded maximal walking test Stringer (2000) proved that maximal 
exercise tests can be safely performed by HIV patients. 
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All testing and data collection will be conducted in a single two hour session at Le'ahi Hospital by a 
National Athletic Trainers' Association (NATA) Board of Certification (BOC) certified athletic trainer and a 
medical doctor. Immediately prior to data collection, patients will be evaluated and cleared for testing by either Drs. 
Shikuma or Chow. All subjects will complete the HAP questionnaire, will be instructed in the Balke Treadmill 
Protocol, and will be monitored via continuous EKG. 

The Balke Treadmill Protocol is a graded maximal walking test. The treadmill will be set at 3.4 mph 
(equivalent to a 17.5 minute mile pace) for the duration of the test. During the first minute of exercise the treadmill 
will be set at a zero percent grade. At the start of the second minute, the treadmill grade will be increased to two 
percent and thereafter will be increased one percent at the start of each additional minute of exercise. The rate of 
perceived exhaustion (RPE) will be assessed at the start of each stage of the protocol (start of each additional minute 
of the test) (Item 3). A metabolic cert will be used to measure expired air in order to calculate maximal oxygen 
consumption (Y02 .."J. The American College of Sports Medicine's (ACSM) guidelines for indications for 
termination of an exercise test and contraindications to exercise testing will be used and are listed below. 
ACSM Indications for terminating an exercise test 

• Acute myocardial infarction or suspicion of a myocardial infarction 
• Drop in SBP of greater than 10 mm Hg from baseline blood pressure, despite an increase in workload 
• Hypertensive response (SBP of250 mm Hg and/or DBP > 115 mm Hg) 
• Onset of moderate-to-severe angina 
• Increasing nervous system symptoms (eg. ataxia, dizziness, near-syncope) 
• Signs of poor perfusion (cyanosis or pallor) 
• Technical difficulties in monitoring EKG tracings or SBP 
• Subject's desire to stop 
• ST or QRS changes such as excessive ST depression (>2 mm of horizontal or down-sloping ST-segment 

depression) or marked axis shift in the EKG signature 
• Any arrhythmias 
• Fatigue, shortoess of breath, wheezing, leg cramps, or claudication 

ACSM's guideline of contraindlcatioDS to exercise testing 

• A recent significant change in the resting EKG suggesting infarction or other acute cardiac event 
• Recent complicated myocardial infarction (unless patient is stable and pain-free) 
• Unstable angina 
• Uncontrolled ventricular arrhythmia 
• Uncontrolled atrial arrhythmia that compromises cardiac function 
• Third degree A Y heart block without pacemaker 
• Acute congestive heart failure 
• Severe aortic stenosis 
• Suspected or known dissecting aneurysm 
• Active or suspected myocarditis or pericarditis 
• Thrombophlebitis or intracardiac thrombi 
• Recent systemic or pulmonary 'embolus 
• Acute infections 
• Significant emotional distress (psychosis) 
• Chronic infectious disease 
• Advanced or complicated pregnancy 
• Uncontrolled metabolic disease (e.g., diabetes) 

2. Summarize all involvement of humans in this project (who, how many, age, sex, length ofinvolvement, 
frequency, etc.) and the procedures they will be exposed to. Attach survey instrument, if applicable. 
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Subjects will be 50 HIV+ patients randomly selected from participants in the "Healthy Heart Study." All 
testing and data collection will be conducted in a single two hour session at Le'ahi Hospital. Patient selection will 
be based on the following inclusion and exclusion criteria: 
Inclusion Criteria: 

• Participation in the "Healthy Heart Study" 
• Completion of the HAP within eight weeks of Balke Treadmill Protocol 
• Between 20 and 55 years of age 
• Able to understand and give informed consent 

Exclusion Criteria: 
• History of myocardial infilrction, angina, arrhythmias, peripheral vascular disease or other cardiovascular 

problems 
• Presence of uncontrolled hypertension within past six months, or repeated blood pressure on screening 

evaluation of systolic blood pressure (SBP) > 160 or diastolic blood pressure (DBP) > I 00 mmHg. 
• Acute illness 
• History of any chronic illness or other condition that in the view of the investigators is likely to limit the 

ability of the patient to perform in the Balke Treadmill Protocol 
• Any physical or cognitive limitation that will prevent participation in the Balke Treadmill Protocol 
• Hemoglobin (Hb) < 12 mgldL 

Check whether any subject of your research will be selected from the following categories: 
[ 1 Minors [ 1 Pregnant Women [ 1 Mentally Disabled [ 1 Fetuses 
[ 1 Abortuses [ 1 Physically Disabled [ 1 Prisoners 

3. Research involving humans often exposes the subjects to risks: For the purpose of this application, "risk" is 
defined as exposure of any person to the possibility of injury, including physical, psychological, or social injury, as a 
consequence of participation as a subject in any research, development, or related activity which departs from the 
application of those established and accepted methods necessary to meet his needs. or which increases the ordinary 
risks of daily life. including the recognized risks inherent in a chosen occupation or field or service. 

a. Cbeck all tbe risks to human subjects tbat apply to your project: 
[xl Physical trauma or pain [ 1 Deception [ 1 Experimental diagnostic procedures 
[ 1 Side effects of medications [l Loss of privacy [ 1 Experimental treatment procedures 
[ 1 Contraction of disease [ 1 Worsening of illness [l Other - explain 
[ 1 Psychological pain [ 1 Loss oflegal rights 

b. Check procedures that will be used to protect buman participants from risks: 
[xl M.D. or other appropriately trained individuals in attendance 
[ 1 Sterile equipment 
[ 1 Precautions in use of stressor or emotional material (explain below) 
[ 1 When deception used, subjects fully informed as to nature of research at feasible time (explain 

below) 
[ 1 Procedures to minimize changes in self-concept (explain below) 
[x 1 Confidentiality of subjects maintained via code numbers and protected files 
[ 1 Anonymity - no personally identifiable information collected 
[ 1 Others- explain 

c. Has provision been made to assure that Human Subjects will be Indemnified for expenses Incurred 
as a direct or Indirect result of participating In this researcb? 

[ 1 Not applicable 
[xl No - The following language should appear in the written consent form: I understand thai If I 

am Injured In the course of this research procedure, I alone ntIlJ' be responsible for the costs of 
tl'ealing my inJuries. 

[ 1 YES, explain: 
d. Are tbere non-tberapeutic tests that tbe researcb subjects may be required to pay for? 

[ 1 Not applicable 
[xl No 
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I 1 Yes - explain below. The following language should appear in the written consent fonn: / undentand that 
/1tUlJI be responsible lor the costs 01 procedures that are solely part olthe research project. 

4. Describe mechanism for safety monitoring: How wlJI you detect If greater harm Is accruing to your 
subjects than you anticipated? What will you do If such Increased risk Is detecte!l? 
Due to the level of physical activity involved, there is risk of muscle strains, soreness and pain. Subjects also 
experience discomfort. muscle cramping or shortness of breath while testing. A very remote possibility of cardiac 
arrest and death also exist. A National Athletic Trainers' Association (NATA) Board of Certification (BOC) 
certified athletic trainer and a medical doctor will be present during all data collection sessions. Immediately prior 
to data collection, patients will be evaluated and cleared for testing by either Drs. Shikuma or Chow. All 
investigators are First Aid/CPR certified, and trained to use the portable automated external defibrillator (AEO) and 
oxygen on site. Subjects will be monitored continuously via EKG throughout the exercise testing protocol and 
ACSM guidelines for test tennination will be strictly followed (see above # I). In the event of any physical injury 
from the research procedure, only immediate and essential medical treatment is available. First Aid/CPR and a 
referral to a medical emergency room will be provided. 

5. Briefly describe tbe benefits tbat wiD accrue to eacb buman subject or to mankind In general, as a result 
of tbe Individual's participation In tbls project, so tbat tbe committee con access the risk benefit/ratio. 
Subjects may not receive direct/immediate benefits. However, subjects will receive infonnation concerning their 
cardiovascular health and may contribute to the validation of a written assessment tool for the HN+ population that 
may be used to monitor maximal work capacity and cardiovascular risks increases in HIV+ patients. 
6. Participation must be voluntary: tbe participants cannot waive legal Rigbts, and must be able to 
wltbdraw at any time wltbout prejudice. Indicate how you will obtain infonned consent: 

[x 1 Subject (or Parent/Guardian) reads complete consent fonn & signs ('written' fonn) 
[ 1 Oral briefings by PI or project personnel, with simple consent fonn ('oral' fonn). Explain below the 

reason(s) why a written consent fonn is not used 
[ 1 Other- explain 

7. Are there any other local JRB's reviewing this proposal? Ix 1 No [ 1 Yes, Location: _______ _ 

J affirm: 
(ij that the above and any attachments are a true and accurate statement of the proposed research and of any and 

all risks to human subjects. 
Signed: Date: ________ _ 

Principal Investigator 

Signed: _______ -::-:---..,.--.,.-:-----..,. ___ _ 
Principal Investigator 

Signed: _______ -::-:---..,.--.,.-:-----, ___ _ 
Principal Investigstor 

Oate: __________ _ 

Oate: _________ _ 
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C.2. Institutional Review Board Proposal 

Validation of Human Activity Profile in the HIV+ Population using Indirect Calorimetry 

Principal Investigators: Alexis Barnett, ATC; Cecilia Shikwna MD; 
Cris Stickley, MA, ATC; Iris Kimura, PhD, PT, A TC; Ronald Hetlzer, PhD; Dominic Chow, 

MD,MPH 
1337 Lower Campus Road, University of Hawaii, Manoa, Honolulu, HI 96822 

(808) 956-7421 

Introduction 

Prior to the availability of highly active antiretroviraI therapy (HAAR T), the progression 

of disease in HIV -infected individuals was often characterized by increasing debilitation and 

wasting, factors often associated with poor exercise tolerance. Since the introduction of HAAR T 

the mortality rate from Acquired Immune Deficiency Syndrome (AIDS) and AIDS related 

infections has decreased by two-thirds (Scevola, 2003). Human Immunodeficiency Virus (HIV) -

infected patients are living longer; however the impact of the HAAR T on exercise tolerance is 

largely unknown. In addition, there have been increasing concerns that the chronic immune 

effects of HIV and potential toxic effects of antiretroviraI drug therapies may be negatively 

affecting cardiovascular health and quality oflife, parameters that are closely related to exercise 

tolerance. Metabolic and body composition abnormalities including lipodystrophy, increases in 

triglycerides, low-density lipoprotein cholesterol and decreases in high-density lipoproteins 

cholesterol as well as diabetes and glucose intolerance have been reported in 5 to 75 percent of 

patients (Scevola, 2003). 

Recently, an attempt to assess the range of exercise tolerance in this population was 

initiated by inclusion oftbe Human Activity Profile (HAP) questionnaire in the "Healthy Heart 

Study" (HHS) conducted by the Hawaii AIDS Clinical Research Program (HACRP). The HHS 

is open to HIV -infected individuals on Oahu who have recently (within I month) undergone 
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laboratory evaluation that included CBC, chemistries, T-cell subset (CD4 count) and HIV RNA 

by PCR. Evaluations in HHS include targeted medical history; whole body, hip and lumbar 

spine dual energy absorptiometry (DEXA); EKG; and the HAP questionnaire. 

The HAP is a result of the modification of the Additive Daily Activities Profile Test 

(ADAP) which was a 105 item questionnaire designed to assess exercise tolerance of individuals 

whose activities of daily living required a large percentage of their "maximal work capacity" 

(Draughton, 1982). The HAP is a 94-item self-administered questionnaire which lists activities 

of daily living in order of energy requirement (e.g., getting out of bed, getting dressed, and 

taking out the garbage). The activity items of the HAP are based on estimated metabolic 

equivalents (METS) with 1 MET being the approximate amount of oxygen consumed by an 

average person at rest, sitting upright. The activities included in the HAP cover a range from 1 

to I 0 METS (V02 = 35 ml/kglmin). Two aggregate scores are derived from the responses to the 

questionnaire. The maximum activity score (MAS) corresponds to the current activity requiring 

the most oxygen. The adjusted activity score (AAS) adjusts the score to the premorbid activity 

level of the subject. The AAS is calculated by taking the patient's MAS and subtracting all of 

the activities that the patient has stopped doing from the maximum activity score (Bennell, 

2004). 

Graded maximal treadmill and ergometer tests were used to validate the HAP in the 

Chronic Obstructive Pulmonary Disease (COPD) population. The HAP has since been validated 

in populations with pathologies such as: arthritis, end stage renal disease, and Cerebral Vascular 

Accident (CV A). To our knowledge the HAP has not been validated in the HIV population. 
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The purpose of this study is to determine the validity of the HAP in HIV patients using 

the Balke Treadmill Protocol, a graded maximal walking test. Stringer (2000) proved that 

maximal exercise tests can be safely performed by HIV patients. 

In the preliminary assessment of HAP data in the first 33 patients emolled into the HHS, 

there were no significant differences between the mean MAS (t = 0.07) or mean AAS (t = 0.53) 

of the HIV positive sample and the general population sample. Interestingly, the distribution of 

MAS and AAS in the HIV positive sample did not fit the normal curve (Shapiro Wilk test, 

W<O.OI) and appeared to present a bimodal distribution. 

Methodology 

Subjects 

Subjects will be 50 HIV+ patients randomly selected from participants in the "Healthy Heart 

Study." Based on the bimodal distribution noted so far in the preliminary analysis of AAS 

percent in the HHS population, approximately equal numbers of participants (at least 15 

participants per group) will be selected from patients determined by HAP to fall into each tertile 

of the AAS. Signed informed consent forms approved by the Committee on Human Studies will 

be obtained from each patient prior to participation in the study. 

Patient selection will be based on the following inclusion and exclusion criteria: 

Inclusion Criteria: 

• Participation in the "Healthy Heart Study" 
• Between 20 and 55 years of age 
• Able to understand and give informed consent 

Exclusion Criteria: 

• History of myocardial infarction, angina, arrhythmias, peripheral vascular disease or 
other cardiovascular problems 
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• Presence of uncontrolled hypertension within past six months, or repeated blood pressure 
on screening evaluation of systolic blood pressure (SBP) > 160 or diastolic blood 
pressure (DBP) > I 00 mmHg. 

• Acute illness 
• History of any chronic illness or other condition that in the view of the investigators is 

likely to limit the ability of the patient to perform in the Balke Treadmill Protocol 
• Any physical or cognitive limitation that will prevent participation in the Balke Treadmill 

Protocol 
• Hemoglobin (Hb) < 12 mg/dL 

Procedures 

All testing and data collection will be conducted in a single two hour session at Le'ahi 

Hospital by a National Athletic Trainers' Association (NATA) Board of Certification (BOC) 

certified athletic trainer and a medical doctor. Patients will be required to have completed the 

HAP questionnaire within eight weeks of performing the Balke Treadmill Protocol. Immediately 

prior to data collection, patients will be evaluated and cleared for testing by either Drs. Shikuma 

or Chow. All subjects will be instructed in the Balke Treadmill Protocol and will be monitored 

via continuous EKG. Since only healthy HIV-infected patients, without cardiovascular 

indications/pathology, are being tested no medical complications are anticipated. 

The Balke Treadmill Protocol is a graded maximal walking test. The treadmill will be 

set at 3.4 mph (equivalent to a 17.5 minute mile pace) for the duration of the test. During the first 

minute of exercise the treadmill will be set at a zero percent grade. At the start of the second 

minute, the treadmill grade will be increased to two percent and thereafter will be increased one 

percent at the start of each additional minute of exercise (Heyward, 2006). The rate of perceived 

exhaustion (RPE) will be assessed at the start of each stage of the protocol (start of each 

additional minute of the test). The American College of Sports Medicine's (ACSM) guidelines 

for indications for termination of an exercise test and contraindications to exercise testing will be 

used and are listed below. 
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ACSM Indications for terminating an exercise test 

• Acute myocardial infarction or suspicion of a myocardial infarction 
• Drop in SBP of greater than 10 mm Hg from baseline blood pressure, despite an increase 

in workload 
• Hypertensive response (SBP of 250 mm Hg and/or DBP > 115 mm Hg) 
• Onset of moderate-to-severe angina 
• Increasing nervous system symptoms (eg. ataxia, dizziness, near-syncope) 
• Signs of poor perfusion (cyanosis or pallor) 
• Technical difficulties in monitoring EKG tracings or SBP 
• Subject's desire to stop 
• ST or QRS changes such as excessive ST depression (>2 mm ofhorizontaI or down

sloping ST-segment depression) or marked axis shift in the EKG signature 

• Any arrhythmias 
• Fatigue, shortness of breath, wheezing, leg cramps, or claudication 

ACSM Guideline of contraindications to exercise testing 

• A recent significant change in the resting EKG suggesting infarction or other acute 
cardiac event 

• Recent complicated myocardial infarction (unless patient is stable and pain-free) 
• Unstable angina 
• Uncontrolled ventricular arrhythmia 
• Uncontrolled atrial arrhythmia that compromises cardiac function 
• Third degree A V heart block without pacemaker 
• Acute congestive heart failure 
• Severe aortic stenosis 
• Suspected or known dissecting aneurysm 
• Active or suspected myocarditis or pericarditis 
• Thrombophlebitis or intracardiac thrombi 
• Recent systemic or pulmonary embolus 
• Acute infections 
• Significant emotional distress (psychosis) 
• Chronic infectious disease 
• Advanced or complicated pregnancy 
• Uncontrolled metabolic disease (e.g., diabetes) 

The Balke Teadmill Protocol involves use of a metabolic cart to measure expired air in 

order to calculate maximal oxygen consumption (V02 max). Metabolic data will be collected via 

standard open circuit spirometry. Inspired ventilation will be measured with a previously 
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calibrated dry gas meter (Rayfield RAM-9200) fitted with a potentiometer. Expired ventilation 

will be channeled through a Hans Rudolf velocity valve and low resistance plastic tubing into a 

five liter mixing chamber. The concentrations of oxygen and carbon dioxide will be 

continuously sampled with an Applied Electrochemistry Oxygen analyzer S-3A/l, Oxygen 

sensor N-22M, Carbon dioxide analyzers CD-3A, and a Carbon dioxide sensor P-6IB, all of 

which will be calibrated with commercially available primary standard gas. 

Statistical Analysis 

Data will be analyzed using a paired t-test to compare V02max values obtained via the 

HAP and indirect calorimetry. Pearson-R correlation will be used to examine the relationship 

between the HAP score and V~max. Assuming that 50 subjects will be available, we will be able 

to detect a correlation ofr :::0.61 with power ofO.SO at the a=O.05 level of significance, given a 

basic general linear model framework. All data will be analyzed using Statistical Analysis 

Software (SAS) version 9.0 and statistical significance will be established at the 0.05 probability 

level. 
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C.3. Informed Consent Form 

CONSENT FORM 

Study Title: Validation of Human Activity Pror.Ie in the mv+ Population using Indirect 
Calorimetry 

Principal Investigators: Alexis Barnett, ATC; Cecilia Shikuma MD; 
Cris Stickley, MA, A TC; Iris Kimura, PhD, PT, ATC; Ronald HetIzer, PhD; Dominic Chow, 

MD,MPH 
1337 Lower Campus Road, University of Hawaii @ Manoa, Honolulu, HI 96822 

(808) 956-7421 

INTRODUCTION 

I am being asked to take part in this research study because I am participating in the "Healthy 
Heart Study". Before I decide ifI want to be a part of this additional study, I need to know some 
information about this study. 

This is a consent form. It gives me information about this study. The study staff will talk with 
me about this information. I am free to ask questions about this study at any time. IfI agree to 
take part in this study. I will be asked to sign this consent form and I will get a copy to keep. 

WHY IS THIS STUDY BEING DONE? 

Before good medications for HIV were available, many infected individuals suffered from 
weakness and poor exercise tolerance due to ill health and wasting. Since good medicines for 
HIV have become available, HIV -infected individuals are living longer. Because medicines for 
HIV cause diabetes and high cholesterol that affect the ability of the heart to function, there is a 
concern that these factors may also impact exercise tolerance in this population. 

I filled out the Human Activity Profile (HAP) paper and pencil questionnaire as part of the 
"Healthy Heart Study". The HAP gives a rough idea of my abilities to exercise. This particular 
study is being conducted to see if the results from the HAP questionnaire are similar to results 
that would be obtained by more traditional exercise testing. 

WHAT DO I HAVE TO DO IF I AM IN THIS STUDY? 

If I decide to participate and I sign the consent form, I will be asked some questions about my 
health, such as the condition of my heart, to make sure it is safe for me to participate. These 
questions may be asked either as part of the "Healthy Heart Study" or at a later screening visit if 
a lot of time (>8 weeks) has lapsed since my Healthy Heart Study visit. I will repeat the HAP 
questionnaire, have vital signs (including blood pressure) checked, an EKG performed and blood 
work done (complete blood count and chemistries) to make sure that it is safe for me to 
participate. 
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On the day of testing, I will participate in a graded maximal walk test, using equipment (a 
metabolic cart) with a mouthpiece that measures gases to calculate the V02max, the maximal 
amount of oxygen I consume. V02max reflects my body's ability to utilize oxygen as an energy 
source and is a good measurement of my exercise ability. The testing wilI be conducted by 
experienced personnel with a physician in attendance. I wilI also be monitored continuously 
with an EKG. I wilI be asked to walk on a treadmill set at 3.3 mile per hour (this speed is 
equivalent to walking at a 18 minute per mile pace) at an initial elevation grade of 0%. After 2 
minutes of exercise, the grade will be increased 2%. The grade wilI increase 1 % every minute 
after, but speed wilI remain at 3.3 miles per hour. The test wilI be ended by the administrator 
once I feel that I can no longer perform on the treadmill or if! experience symptoms that indicate 
that I should stop. 

HOW MANY PEOPLE WILL TAKE PART IN THIS STUDY? 

About 50 people wilI take part in this study. The HIV status of the study participants wilI be 
kept confidential. 

WHAT ARE THE RISKS OF THE STUDY? 

Due to the level of physical activity involved, 1 may experience muscle strains, soreness, and 
pain. I may also experience discomfort due to muscle cramping or shortness of breath while 
testing. Rarely,. even though the study wilI only enrolI Healthy Heart individuals, I may 
experience symptoms of previously unrecognized heart or lung disease including chest pain, 
palpitations (racing heart) or dizziness. There is a very remote possibility that I may experience 
cardiac arrest and death. To minimize these risks, I wilI undergo a medical evaluation prior to 
partaking in the protocol. The exercise session will be supervised by study personnel with a 
physician in attendance. Finally, I may stop the exercise at anytime if! am concerned about the 
discomfort level or safety concerns or for any other reason. 

WHAT HAPPENS IF I AM INJURED? 

If I am injured as a result of being in this study, I will be given immediate treatment for my 
injuries. The cost for this treatment will be charged to me and my insurance company. I 
understand that there is no program for compensation through Le'ahi Hospital or University of 
Hawaii. I understand that if I am injured in the course of this research procedure, I alone 
may be responsible for the costs of treating my injuries. I wilI not be giving up any of my legal 
rights by signing this consent form. 
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OTHER INFORMA nON 

For my safety, I must tell the doctor about all medicines I am taking before I start the study. For 
my well-being, I must also tell the study doctor before I start the study if I am enrolled in any 
other clinical studies. 
WHAT ABOUT CONFIDENTIALITY? 

Every effort will be made to keep my personal information confidential. I understand that 
absolute confidentill1ity cannot be guaranteed however. There is a possibility that my personal 
information may be disclosed if required by law. A code number, which will be stored in a 
locked file cabinet, will be used instead of my name to help protect my confidentiality. Any 
publication of this study will not use my name or identify me personally. My records may be 
reviewed by the study staff and study monitors, including the University of Hawaii Committee 
on Human Subjects (a committee that ensures that studies are safe and that my rights are 
protected). . 

WHAT ARE MY RIGHTS AS A RESEARCH SUBJECT? 

Taking part in this study is completely voluntary. I may choose not to take part in the study or to 
leave the study at any time. I will be treated the same no matter what I decide. 

The study personnel with tell me about new information or other studies that may affect my, 
welfare or willingness to participate in this study. 

WHAT DO I DO IF I HAVE OUESTIONS OR PROBLEMS? 

IfI have questions about this study, I may contact Alexis Barnett at (808) 956- 7421. For 
medical related questions or for research-related injury, I may contact Dr. Cecilia Shikuma or Dr. 
Dominic Chow at (808) 737-2751. 

For questions about my rights as a research subject, I may contact the University of Hawaii 
Committee on Human Studies, 2540 Maile Way, Honolulu, Hawaii 96822, and phone number 
(808) 956-5007. 
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Study Title: Validation of Human Activity Profile in the HIV+ Population using Indirect 
Calorimetry 

SIGNATURE PAGE 

If you have read this consent (or had it explained to you), all your questions have been answered 
and you agree to take part in this study, please sign your name below. 

Participant's Name (print) 

Study Staff Conducting Consent 
Discussion (print) 

Participant's Signature and Date 

Study Staffs Signature and Date 
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C.4. Questionnaire 

C.4.!. Human Activity Proflle 

Dear HAP requestor, 

We are sending you a copy of the HAP and some abbreviated information from our manual. You are 
granted permission to use the scale in your research studies. However, you are not given permission to 
re-transmit this scale to other people. 

Thank ypu for your interest in the HAP. 

Sincerely, 

David Daughton, M.S. 
Behavioral Researcher 
University of Nebraska Medical Center 

DD/sm 
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Human Activity Profile Test 
By David M. Daughton and A. James Fix, Ph.D. 

Name,_.,,-______ Age __ Male __ Female __ Smoker __ Non-Smoker __ 
(Optional) 
Occupation Married__ Single__ SeparatedlDivorced __ _ 
Any chronic ailments? Yes __ No __ Highest school grade completed. _____ _ 

I. Getting in and out of chairs 
or bed (without assistance) 

2. Listening to the radio 

3. Reading books, magazines or newspapers 

4. Writing (letters, notes) 

5. Working at a desk or table 

6. Standing (for more than one minute) 

7. Standing (for more than five minutes) 

8. Dressing or undressing (without assistance) 
9. Getting clothes from 

drawers or closets 
10. Getting in or out of a car 

(without assistance) 

II. Dining at a restaurant 

12. Playing cards/table games 

13. Taking a bath (no assistance needed) 
14. Putting on shoes, stockings or socks 

(no assistance needed) 
15. Attending a movie, play, church 

event or sports activity 

16. Walking 30 yards (27 meters) 

17. Walking 30 yards (non-stop) 
© 1980 

Still Doing 
This Activity 

Have Stopped 
Doing This 

Activity 
Never Did 

ctivity This A . . 
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Human Activity Profile Test 
Have Stopped 

Still Doing Doing This Never Did 
This Activity Activity This Activity 

18. Dressing/undressing (no rest 
or break needed) 

19.Using public transportation or 
driving a car (100 miles or less) 

20. Using public transportation or 
driving a car (99 miles or more) 

21. Cooking your own meals 

22. Washing or drying dishes 

23. Putting groceries on shelves 

24. Ironing or folding clothes 
25. Dusting/polishing furniture 

or polishing cars 

26. Showering 

27. Climbing six steps 

28. Climbing six steps (non-stop) 

29. Climbing nine steps 

30. Climbing 12 steps 

31. Walking Yz block on level ground 
32. Walking Yz block on 

level ground (non-stop) 

33. Making a bed (not changing sheets) 

34. Cleaning windows 

35. Kneeling, squatting to do light work 

36. C""';"IS a light load of groceries 

37. Climbing nine steps (non-stop) 
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Human Activity Profile Test 
Have Stopped 

Still Doing Doing This Never Did 
This Activity Activity This Activity 

38. Climbing 12 steps (non-stop) 

39. Walking Y. block uphill 

40. Walking Y. block uphill (non-stop) 

41. Shopping (by yourself) 

42. Washing clothes (by yourself) 
43. Walking one block on level 

ground 
44. Walking two blocks on level 

ground 
45. Walking one block on level 

ground (non-stop) 
46. Walking two blocks on level 

ground (non-stop) 

47. Scrubbing (floors, walls or cars) 

48. Making beds (changing sheets) 

49. Sweeping 
50. Sweeping (five minutes 

non-stop) 
51. Carrying a large suitcase or 

bowling (one line) 

52. Vacuuming carpets 
53. Vacuuming carpets 

(five minutes non-stop) 

54. Painting (interior/exterior) 
55. Walking six blocks on level 

ground 
56. Walking six blocks on level 

ground (non-stop) 

57. Carrying out the garbage 
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Human Activity Profile Test 
Have Stopped 

Still Doing Doing This Never Did 
This Activity Activity This Activity 

58. Carrying a heavy load 
of groceries 

59. Climbing 24 steps 

60. Climbing 36 steps 

61. Climbing 24 steps (non-stop) 

62. Climbing 36 steps (non-stop) 

63. Walking one mile 

64. Walking one mile (non-stop) 
65. Running 110 yards (100 meters) 

or playing softbal1/baseball 

66. Dancing (social) 
67. Doing calisthenics or aerobic 

dancing (5 minutes non-stop) 
68. Mowing the lawn (power mower, 

but not a riding mower) 

69. Walking two miles 

70. Walking two miles (non-stop) 

71. Climbing 50 steps 

72. Shoveling, digging or spading 
73. Shoveling, digging or spading 

(five minutes non-stop) 

74. Climbing 50 steps (non-stop) 
75. Walking three miles or golfing 

18 holes without a riding cart 

76. Walking three miles (non-stop) 

77. Swimming 25 yards 
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Human Activity Profile Test 
Have Stopped 

Still Doing Doing This Never Did 
This Activity Activity This Activity 

78. Swimming 25 yards (non-stop) 

79. Bicycling one mile 

80. Bicycling two miles 

81. Bicycling one mile (non-stop) 

82. Bicycling two miles (non-stop) 

83. Running or jOj!ging Y. mile 

84. Running or jogging Yo mile 

85. Playing tennis or racquetball 

86. Playing basketball (game play) 
87. Running or jogging Y. mile 
(non-stop) 
88. Running or jogging Yo mile 
(non-sto!» 

89. Running or jogging one mile 

90. Running or jogging two miles 

91. Running or jogging three miles 
92. Running or jogging one mile in 

12 minutes or less 
93. Running or jogging two miles 

in 20 minutes or less 
94. Running or jogging three 

miles in 30 minutes or less 
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Scoring and Interpretation 

Scores and Normative Information 

The HAP produces a number of scores and classifications based on responses to 
the activity items. These scores, their defmitions, method of calculation, and 
interpretation are outlined in Table 1 and described in detail below. 

Several HAP scores have meaning only in comparison to an appropriate 
normative sample. Because studies have demonstrated age and gender effects, normative 
data are provided for different age groups for each gender. The normative sample for the 
HAP consisted of 477 individuals without significant medical problems. This sample 
ranged in age from 20 to 79. 

Table 1 
Outllue of HAP Scores aud Classifications 

Scores and 
Classifications Definition Formula Interpretation 
Primary Scores 
Maximum Highest oxygen- MAS = Highest item Best estimate of 
Activity Score demanding activity that number answered respondent's highest 
(MAS) the respondent still Still Doing level of energy 

performs expenditure, in 
comparison with peers 
of same age and 
.gender 

Adjusted Activity A measure of usual daily AAS - MAS minus Best estimate of 
Score (AAS) activities total number of respondent's average 

Stopped Doing level of energy 
responses below expenditure, in 
MAS (Le., with lower comparison with peers 
item numbers) of same age and 

.gender 
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C.4.2. Borg's Rating of Perceived Exertion Scale 

Rating of Perceived Exertion Scale 

6 No exertion at all 

7 Extremely light 

8 

9 Very Light 

10 

11 Light 

12 

13 Somewhat Hard 

14 

15 Hard (Heavy) 

16 

17 Very Hard 

18 

19 Extremely Hard 

20 Maximal Exertion 



C.S. Data Collection Forms 

Date: 

Validation of the HAP Using Indirect Calorimetry (Balke Test) 

Subject Name: 

Weight ~ __ Ibs 
___ kg 

02 Post Test : 

Age: ---
RH: ---

Bora pressure: 

TIme Pre/Post Calibration: __ _ 

Minute 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 

Comments: 

RPE 
Legs C & 0 Overall 

Subject 
i: 

Height: ___ in 
___ em 

Temp: __ _ 

Length: __ _ 

HR BP 

55 
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C.6. Specific Testing Protocols 

C.6.1. Human Activity Profile 

Please check each activity according to these directions: 

Check Column 1 ("Still Doing This Activity") if: 
You completed the activity unassisted the last time you had the need or opportunity to do 
so. 

Check Column 2 ("Have Stopped Doing This Activity") if: 
You have engaged in the activity in the past, but you probably would not perform the 
activity today even if the opportunity should arise. 

Check Column 3 ("Never Did This Activity") if: 
You have never engaged in the specific activity. 

C.6.2. Balke and Ware Treadmill Protocol 

The treadmill was set at 3.3 mph for the duration of the test. During .the first minute of exercise 
the treadmill was set at a zero percent grade. At the start of the second minute, the treadmill 
grade was increased to two percent grade and thereafter was increased one percent grade at the 
start of each additional minute of exercise. 

C.6.3. Rating for Perceived Exertion 

Several times during the test, we will ask you to rate the work, according to this RPE scale. You 
will be asked to choose a number to describe how hard the work is for you. A rating of "6" 
would correspond to those feelings and sensations you have during the easiest work you can 
imagine, similar to sitting in a chair. A rating of "20" corresponds to the feelings and sensations 
you would have during the most difficult work you can imagine yourself doing, so exhaustive 
that you could not continue. 

During each ration period, we will ask you to give local muscular ratings for perceived 
exertion and feelings of strain in the legs and joints; central ratings which are sensations 
involving the chest and breathing; and overall ratings, for which you may integrate the local and 
central sensations in a way you feel appropriate. 
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C.7. Standard Instructions 

Hello, my name is Alexis Barnett. I am a certified Athletic Trainer and a graduate 

student here at the University of Hawaii Manoa. Thank you for your participation in our 

research. Dr. Cecilia Shikuma is present today for any medical concerns, as I am also trained in 

emergency care. If you have any questions, please ask at any time. 

Today, we will be measuring your maximal oxygen consumption using the metabolic cart 

(point to the cart) and this mouth piece that you will breathe into (show mouth piece and 

headset). You are going to walk on the treadmill at a constant pace of 3.3 miles per hour which 

is about walking a mile in 18 minutes pace (point to the treadmill). The speed of the treadmill 

with not change, however, the incline of the treadmill will increase throughout the duration of 

the test. Please stand on the treadmill to become familiar with the speed (subject stands on 

treadmill and speed is increase to 3.3 mph for two minutes). While on the treadmill, your heart . 

rate, blood pressure, heart rhythms, and rating of perceived exertion (read instructions for RPE) 

will be assessed throughout. 

Once you feel you can no longer walk on the treadmill, please grab on the handrail 

directly in front of you (point to handrail). The treadmill will then be slowed for a two minute 

cool down. The headset and mouthpiece will be removed and you will be given water to drink. 

Now I am going to place the headset on your head. Please place the mouth piece in your 

mouth so I can measure the proper fit of the headset for you. Does this feel tight enough? Please 

give me a thumbs up if it is comfortable or thumbs down if it is uncomfortable. 

Please remember, this test ends once you feel you can no longer walk on the treadmill. 

Are you ready to begin the treadmill test? We are ready to start. 



58 

AppendixD. 

Additional Results 

0.1. Raw Data Tables 

Subjeet Data Worksheet 

Subjeet Age AP HR ..... RER .... Weight 
1# (yn) HRM (beat/mID) %ofHR.,.. RPE .... (vcOJVo,) (kII) 

00001 60 167 166 99.5 15 0.99 93.00 
00002 44 178 160 89.7 19 0.99 94.00 
00003 34 184 193 104.9 20 1.03 65.45 
00004 53 172 161 93.4 15 1.02 75.70 
00005 42 180 186 103.5 20 0.99 70.80 
00006 55 171 163 95.4 13 I.16 66.20 
00007 51 174 170 97.8 20 I.11 64.00 
00008 57 169 174 102.8 12 1.00 112.60 
00009 56 170 126 74.1 18 0.90 80.30 
00010 53 172 167 96.9 13 I.11 83.50 
00011 43 179 173 96.6 13 1.30 69.09 
00012 49 175 158 90.2 20 0.99 60.23 
00013 30 186 0 0.0 18 0.96 77.30 
00014 54 172 171 99.7 19 I.10 94.00 
00015 51 174 182 104.7 17 1.06 84.55 
00016 35 183 186 101.4 19 1.03 65.45 
00017 48 176 182 103.5 20 I.10 84.00 
00018 54 172 176 102.6 16 I.14 55.90 
00019 32 185 198 107.1 20 I.10 84.50 
00020 49 175 171 97.6 20 1.00 75.5 
00021 51 174 162 93.2 16 I.12 83.6 
00022 46 177 174 98.2 17 1.06 89.4 
00023 26 187 162 86.5 18 1.3 77.1 
00024 42 180 172 95.7 20 I.14 75.3 
00025 47 177 186 105.4 17 1.09 67.1 
00026 33 184 179 97.1 18 0.98 87.1 

Mean 45.96 176.63 165.31 93.75 17.42 1.07 78.29493 
SD 9.28 5.64 36.51 20.38 2.58 0.09 
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Subjeet Data Worksheet 

Subject Height VOzmax (ml allometric 
# (.;) o,''';:''mlD'') z-score VOz z..score"3) Z-score"4) Time (miD) 

00001 184.5 36.1 ·0.70233 161.10 0.09 0.00 13.50 
00002 177.5 47.5 ·0.70233 212.73 1.86 11.96 20.50 
00003 163.5 44.2 ·0.08779 175.66 0.21 0.12 20.50 
00004 162.5 40.8 ·0.17147 170.12 0.07 0.03 19.50 
00005 172 48.7 ·0.70233 198.63 2.61 3.60 20.50 
00006 168 25.6 1.00000 102.12 -7.10 13.64 6.33 
00007 166.9 39.1 0.08779 154.25 0.00 0.00 14.67 
00008 190.5 24.7 ·0.47051 I 17.41 -2.74 3.83 8.33 
00009 169 26.5 -6.73937 112.67 -3.80 5.94 5.42 
00010 178.5 31.3 0.08779 134.80 -0.52 0.42 15.50 
00011 174.75 38.6 16.68999 156.17 0.00 0.00 8.50 
00012 165 39.2 ·0.70233 151.57 -0.01 0.00 16.50 
00013 167.5 34.7 ·1.82579 145.69 -0.08 0.03 15.50 
00014 178 32.8 0.03704 146.89 -0.06 0.02 12.50 
00015 175.5 34.3 -0.00137 148.33 -0.04 om 14.00 
00016 157 40.8 -0.08779 162.15 0.00 0.00 14.50 
00017 178 43.2 0.03704 186.42 0.89 0.85 19.00 
00018 165 35.5 0.47051 133.93 -0.58 0.48 15.50 
00019 188 33.7 0.03704 145.7l -0.08 0.03 12.50 
00020 17l 40.2 -0.47051 167.47 0.03 om 13.5 
00021 173 34.6 0.17147 149.07 -0.03 om IS 
00022 178 36.4 -0.00137 160.34 0.00 0.00 16.5 
00023 173 33.2 16.68999 139.27 -0.28 0.18 14.5 
00024 183 47.3 0.47051 196.88 2.29 3.02 21.3 
00025 165 39.7 om 097 159.08 0.00 0.00 20 
00026 178 52.2 -1.00000 227.97 13.50 32.13 21.5 

Mean 173.18 37.73 0.85 1'58.33 0.239367 -0.064185 15.21 
SD 8.21 6.95 4.87 29.25 4.52 

z·skew 
(standard) 0.50 -0.07 
SE-skew 0.48 0.96 
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Sublect Data Worksheet 

HAP scores 
AvgBlood~ 

, fmmollL 

Subject V0235m1 
# MAS AAS Pre Post CateaolY HAP D21<a-' min" 

00001 94 94 3 above 
00002 82 81 3 above 
00003 94 94 3 above 
00004 94 94 3 above 
00005 82 63 2 above 
00006 85 74 3 below 
00007 93 93 3 above 
00008 82 70 2 below 
00009 76 59 2 below 
00010 76 51 1 below 
00011 89 64 2 above 
00012 94 94 3 above 
00013 67 37 0.49 1.73 1 below 
00014 82 66 0.38 5.27 2 below 
00015 94 94 0.73 5.44 3 below 
00016 94 94 0.76 3.82 3 above 
00017 85 75 0.75 4.67 3 above 
00018 85 84 1.88 8.75 3 above 
00019 92 76 0.51 7.45 3 below 
00020 75 22 0.51 4.61 1 above 
00021 89 84 1.03 7.11 3 below 
00022 94 91 0.60 4.98 3 above 
00023 82 62 1.35 4.83 2 below 
00024 82 67 0.51 5.35 2 above 
00025 94 94 0.72 4.67 3 above 
00026 94 91 0.44 1.98 3 above 

Mean 86.54 75.69 0.76 5.05 
SO 7.62 19.22 0.41 1.89 
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AppendixE. 

Recommendation for Future Research 

It is recommended that further research aimed at finding a more suitable questionnaire to 

access physical fitness and activity level that can be easily completed in the clinical 

setting for this population is needed. 


