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ABSTRACT 

The purpose of this study was to determine the relationship between smartphone-derived 

heart rate measures (resting heart rate [RHR] and heart rate variability [HRV]) and performance 

on an aerobic performance test. Seventeen male college students performed 55-second HR 

measures in the seated position every morning for 5 days. The root mean square of successive 

normal-to-normal interval differences (RMSSD) was used as the HRV metric. The weekly mean 

and coefficient of variation of RHR (RHRM and RHRCV, respectively) and RMSSD (RMSSDM 

and RMSSDCV, respectively) were determined. Participants completed the 2 mile run (2MR) on 

the last day of the week. Intra-class correlations (ICC) were used to determine the stability in the 

heart rate measures across the 5-day period. Pearson correlations were performed to determine 

the relationship between 2MR and RHRCV, HRM, RMSSDM and RMSSDCV. RHR (ICC = 0.87 

[0.74 to 0.95], p < 0.05) displayed better stability over the 5-day period relative to the RMSSD 

(ICC = 0.66 [0.32 to 0.86], p < 0.05).  RHRM was very strongly correlated with 2MR (r = 0.63), 

as was RMSSDCV (r = 0.55). Conversely, neither RHRCV nor RMSSDM correlated significantly 

to the 2MR. Therefore, both RHRM and RMSSDCV may be useful objective heart rate indicators 

to reflect aerobic performance.  

Key words: heart rate, heart rate variability, aerobic performance, fitness 
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INTRODUCTION 

While it has long been understood that the sinoatrial node and nodal system which 

permeates the myocardium intrinsically controls heartbeat, early observations stimulated study 

into the degree to which the autonomic nervous system affects heart rate and rhythm (6). Heart 

rate variability (HRV) is defined as the time variations that occur between successive heart beats 

or R-R intervals (28) (Figure 1). Because HRV is mediated by parasympathetic and sympathetic 

nervous activity, it has been primarily considered a non-invasive marker of cardiovascular-

autonomic regulation (28). However, HRV is influenced by a number of physiological responses, 

such as circulatory, pulmonary, and endocrine changes (1,16). Thus, day-to-day fluctuation of 

HRV has been considered a marker of perturbation in homeostasis (7,28).   

Much of the previous research has focused on the ability of HRV to detect outcomes of 

chronic cardiac diseases (7). However, HRV has recently been identified as a promising 

objective physiological indicator of recovery from, and readiness for, physical training (3).  HRV 

appears to have the potential to identify individuals who will respond more favorably to 

physically demanding tasks (16,27). A higher resting vagal tone has been shown to correlate to 

higher serum testosterone levels and therefore a more adaptive allosteric reaction (27). For 

example, relationships between vagal activity and serum testosterone have been observed in 

soldiers during military service (27). Additionally, HRV has been suggested as a predictor of 

combat readiness (16). Of particular importance, HRV may be a useful metric in pre-deployment 

screenings geared toward the prevention and treatment of post-traumatic stress disorder (20,21). 
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It appears that if HRV, which it is believed can be influenced with exercise, has a relationship to 

serum testosterone, which has been shown to correlate to better resiliency, then HRV should be 

an indicator of better resiliency. That would tell us that exercise should improve resiliency. 

Traditionally, HRV could only be measured with an electrocardiogram (ECG) using 

specialized software.  However, this requires expensive equipment not commonly found in field 

settings. Fortunately, newer technology allows HR data to be recorded with convenient mobile 

devices. For instance, smart phone applications have been developed that allow for the detection 

of blood flow through the capillaries of a fingertip via “photoplethysmography”. These methods 

have been shown to provide excellent agreement with traditional, laboratory-derived HRV (9) 

and have allowed for data acquisition in field settings for monitoring athletes (11,12).  

Large day-to-day fluctuation of HRV has been previously reported (25). Therefore, for 

monitoring responses to exercise training, daily measures of HRV that are averaged throughout a 

week (i.e., the weekly mean HRV) are preferred over isolated recordings (23). The weekly mean 

average value represents overall cardiovascular-parasympathetic modulation, while the 

coefficient of variation (CV) is purportedly a marker of homeostatic perturbation during training 

(22). Indeed, both the mean and CV of HRV may be related to level of physical fitness and 

training status (7). For instance, an increased mean and decreased CV of weekly HRV has been 

shown to coincide with an increase in aerobic fitness and may be indicative of positive 

adaptation (13).  

Resting heart rate (RHR) has been used for monitoring aerobic training responses for a 

long period of time. The relationship between HRV and RHR typically displays a strong inverse 

correlation (3). However, it is not clear as to which of the two metrics provides the most robust 

information for monitoring training and changes in fitness. For example, non-functional 
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overreaching and 10-km performance show similar relationships with HRV (r = 0.88 and 0.76, 

respectively) and RHR (r = 0.81 and 0.73, respectively) (3). Therefore, further research is needed 

to help clarify how weekly measures of HRV and RHR should be used and interpreted when 

monitoring physically fit individuals. Hence, the purpose of this study was two-fold: 1) to 

determine the stability of RHR and HRV across a 5-day period; and 2) to determine which 5-day 

heart rate measure was most related to a 2-mile run (2MR) measured from a field test in 

physically active college-aged males.  
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METHODS 

Experimental Approach to the Problem 

Seventeen students enrolled in a military prep school were tested for 5 days. RHR and 

HRV were recorded daily. Statistical procedures were performed to determine the stability (i.e., 

reliability) of each measure throughout the 1-week period. In addition, the mean and CV of RHR 

and HRV were compared to the results of a timed 2MR.  

Subjects  

A convenience sample of 17 male college freshmen and sophomores participated in this 

study. The subjects were enrolled in a military prep school. All participants were on a supervised 

physical fitness regimen for at least one academic year. The regimen was not identical for all 

participants, but contained a cardiovascular and muscular endurance aspect, closely resembling 

standard military training practices. Table 1 outlines a typical 1-week training microcycle that 

was followed during the study duration. All participants completed a health-history questionnaire 

(Appendix A), which indicated that everyone was apparently healthy, free from 

cardiopulmonary, metabolic, and orthopedic disorders. The participants provided written 

informed consent. Data collection occurred on Monday through Friday during the morning hours 

from 5:30am to 7:00am. This study was approved by the Institutional Review Board for Human 

Subjects. Subjects' mean age was 18.5 (+/- .71) years, mean height was 179.6 (+/- 7.32) cm, and 

mean weight was 85.5 (+/- 12.06) kg.  
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The subjects in the current study originally numbered 21 and contained 4 female 

volunteers.  The data from these students had to be excluded after the final results were 

computed.  The reason for this is that their HRV numbers had not considered their menstrual 

cycle and former tests had indicated that this may distort findings.  

 

Procedures 

Heart Rate Data Collection 

A portable smartphone application device (see htp://www.hrv4training.com/) was used to 

record RHR and HRV data. The application recorded pulse rate information from the fingertip 

using the smartphone’s camera system. The type of phone used was a Samsung Android (version 

7.0, Samsung, Suwon, Gyeonggi-do, South Korea). The root mean square of the normal to 

normal intervals (RMSSD) was the HRV metric recorded in the study. Data collection 

methodology in the current study followed the same procedures as previous research that 

validated the device and showed it to provide a perfect correlation (r = 1.00) to ECG for root 

mean square of the normal to normal intervals (RMSSD) determination (24). 

A comparison was conducted between the Samsung Android phone used in this study and 

a reading from an ECG.  The resultant data were very similar between the phone and the ECG. 

Because of this, only phones of that type (Samsung Android) were used in the current study. 

Heart rate data were collected for 5 consecutive week-days. During each of the 5 days, 

the participants recorded their RHR and HRV at the training facility at 5:00am, as close to 

awakening as possible. The RHR and HRV recordings took place while participants rested 

comfortably and motionless in a seated position on a back-supported chair. A one-minute 

stabilization period preceded the one minute of heart rate measurement, which has previously 
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been shown to provide acceptable agreement with traditional recording timeframes of longer 

duration (8). The RMSSD was displayed on the smartphone screen and recorded to a data 

collection sheet.  This was the only HRV parameter recorded in the study since it has been 

suggested as the preferred metric to collect in field settings (3). The RHR and RMSSD weekly 

mean (RHRM and RMSSD M, respectively) and associated CV (RHRCV and RMSSD CV, 

respectively) were calculated from the 5-day recordings.   

Two-mile run 

On the last day of the 5-day period, all participants completed a timed 2 mile run (2MR) 

that followed the last heart rate measure. The subjects jogged to the track from the gym 

(approximately 1/4 mile) as their warm up, and did a series of lower body stretches for 2 to 4 

minutes. The 2-mile run was performed outdoors on a running track. Timing was maintained 

manually with a stopwatch by a trained technician. The test was conducted in a manner to which 

the cadets were accustomed. Runners were instructed to complete the course as fast as possible. 

The time in which each participant crossed the 2-mile mark was recorded as the 2MR time. 

Statistical Analyses  

Data were analyzed with SPSS Statistics version 22.0 (IBM, Chicago, IL). Data 

normality was evaluated with a Shapiro-Wilk test, which determined that the assumption of 

normality was violated for the absolute RMSSD (p < 0.05). Therefore, natural log (ln) 

transformations were applied to RMSSD data. Due to the skewed absolute values and the 

preference of log-transformed HRV measures for athletic monitoring (15), only ln values were 

analyzed.  

To determine if there were differences in the heart rate measures across the 5-day period, 

repeated measures analyses of variance were employed. Intraclass correlations (ICC) were used 
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to determine the stability in each heart rate metric. Pearson product-moment correlations were 

used to quantify the relationships between the aerobic fitness measure and each of the 5-day 

heart rate measures (i.e., HRM, HRCV, RMSSDM, RMSSDCV). The ICC and correlation 

coefficient values were qualified by the Hopkins et al. (11) method wherein an r of 0 to 0.30 was 

considered small, 0.31 to 0.49 was moderate, 0.50 to 0.69 was large, 0.70 to 0.89 was very large, 

and 0.90 to 1.00 was near perfect. Statistical significance was considered as p < 0.05. 
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RESULTS 

Inter-day Stability of the Heart Rate Metrics 

Individual and group mean day-to-day values for each heart rate metric are presented in 

Table 2. There were no statistically significant differences across the 5-day period for RHR and 

RMSSD. The ICCs were very large for RHR (mean ICC = 0.87 [0.74 to 0.95], p < 0.05) and 

large for RMSSD (mean ICC = 0.66 [0.32 to 0.86], p < 0.05).  

Relationships between the 2-mile run and 5-day Heart Rate Metrics 

Individual and group mean data for the 2MR is also presented in Table 2.  RHRM was 

significantly correlated to two mile run performance (r = 0.63, p = 0.007, large), whereas 

RMSSDM was not (r = -0.04, p = 0.89, small). However, RMSSDCV was correlated to two mile 

run performance (r = 0.55, p =0.023, large), but RHRCV was not (r = -0.054, p = 0.84, small). In 

addition, there was a non-significant correlation found between RHRM and RMSSDM (r = -0.44, 

p = 0.07, moderate), but a significant relationship was found between RHRCV and RMSSDCV (r 

= 0.59, p = 0.01, large).  
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DISCUSSION 

The purpose of this study was two-fold: 1) To determine the stability of smartphone 

derived ultra-shortened heart rate metrics (RHR and RMSSD) across a 5-day period; and 2) to 

determine which heart rate measure was most related to a field test of aerobic performance in 

physically active college aged adults. The study demonstrated that RHR had better stability over 

the 5-day period relative to the RMSSD, as shown by the respective very large versus large ICC 

values. In addition, RHRM and RMSSDCV demonstrated large correlations with the aerobic 

performance indicator of 2MR. Conversely, neither RHRCV nor RMSSDM correlated 

significantly to the 2MR.  

Previous studies examining the stability of HRV have shown equivocal findings (25). 

The discrepancy in the literature is mainly due to the wide range of HRV parameters available. 

The analysis of the variability characteristics of an ECG recording can lead to numerous time, 

frequency, and non-linear domain measures. Traditional recording standards from the Task Force 

of the European Society of Cardiology and the North American Society of Pacing and 

Electrophysiology gave recommendations on the use of nearly 20 different HRV parameters 

(28). Since then, advances in research have given way to newer methods of HRV analysis (25). 

However, of all the available parameters, it appears that RMSSD is one of the more reliable 

indexes (3). Indeed, RMSSD has been shown to typically display a coefficient of variation of 

~12%, while frequency domain measures have been shown to have a CV of up to ~80% (3). 

Because of this, as well as the ability to acquire within ultra-short recording durations, RMSSD 
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has been suggested as a preferred HRV marker for use in athletes (3). However, the factors that 

influence the stability of a specific HRV marker, such as RMSSD, are not fully understood.  

In clinical cardiovascular patients, HRV has been shown to provide poorer reliability 

compared to healthy controls (18). On the other hand, “good” (ICC = 0.86) to “almost perfect” 

(ICC = 0.90) ICC values were shown for all time-domain HRV parameters in a sample of 

physically active college-age adults (19). Therefore, it is possible that physical fitness may 

impact the reliability of RMSSD, with higher fit individuals showing lower day-to-day variation. 

This is supported by the large correlation between 2MR and RMSSDCV found in the current 

study. Thus, individuals with higher aerobic capacity may be more resilient and have a better 

ability to recovery quicker from a daily stressor (7). Further, a decrease in RMSSDCV likely 

occurs with aerobic training. Flatt and Esco (13) demonstrated a very large and significant 

correlation between the improvement in Yo-Yo performance and RMSSDCV (r = -0.74; p = 

<0.01) during the first few weeks of endurance-based training in a group of female soccer 

players. This finding suggested that a decrease in RMSSDCV in response to training is a 

favorable outcome, indicative of positive aerobic adaptation. RHR does not seem to display the 

same degree of daily fluctuation compared to RMSSD, as shown with higher ICC values, and 

hence RHRCV may not be as sensitive of a marker for reflecting day-to-day perturbation. The 

lack of correlation between RHRCV and 2MR was likely due to the lack of day-to-day variation 

in RHR and suggests that this marker (i.e., RHRCV) may not be suitable for tracking changes in 

aerobic performance. Therefore, practitioners monitoring longitudinal adaptation of aerobic 

performance are encouraged to record RMSSD over a number of days during a given week and 

calculate RMSSDCV. 
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On the other hand, RHRM provided a strong relationship to the 2MR performance. This 

supports the unequivocal findings of the strong correlation between RHR and aerobic fitness (2). 

It is because of this that RHR has often been used as a simple indicator of monitoring the 

cardiovascular response to aerobic training. Resting heart rate is typically much lower among 

individuals with high aerobic fitness (10). This physiological outcome to training is due to a 

greater plasma volume, increasing end diastolic volume and hence resulting in a longer duration 

of diastole (14). In other words, the time segment between a typical R-R interval is lengthened to 

allow for an extended period for appropriate ventricular filling. Therefore, the decrease RHR is 

an accommodative response to the increase stroke volume following aerobic training (14). In 

addition, aerobic training has been suggested to increase vagal activity which may be another 

physiological factor for reducing RHR (26). However, only a moderate non-significant 

correlation was found between RHRM and the vagal-indicator of RMSSDM in the current study. 

This suggests that other factors may influence RHR rather than parasympathetic activity. In fact, 

some researchers have suggested that training-induced bradycardia is due to intrinsic (i.e., lower 

sinoatrial node pacing) rather than extrinsic (i.e., parasympathetic activity) influences. These 

findings suggest the need for further research addressing the relationships between RHR, HRV, 

and aerobic performance.   

The findings of a lack of correlation between RMSSDM and 2MR cannot be fully 

explained. Previous studies have shown a significant correlation between HRV and aerobic 

fitness. For instance, Cataldo et al. (5) demonstrated a significant correlation between 10 

kilometer run times and resting RMSSD (r = -.71). Differences in the current study and Cataldo 

et al. (5) could have been explained by the difference in the distances run. Subjects in Cataldo et 

al. (5) ran a 10K, which is 6.21 miles. The subjects in the current study only ran 2 miles. Another 
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potential explanation could be the position in which HRV was measured. The current study used 

the seated position while the supine position was used in Cataldo et al. (5). The effect of body 

position on HRV’s relationship to aerobic performance has not been determined previously. 

It should be noted that the study sample was relatively small for a correlation analysis. In 

addition, the study occurred at end of the subjects’ military-specific training period, after each 

subject passed their physical fitness test. The specific week was part of a “maintenance” or 

“transition” cycle before beginning the next macrocycle of training. Therefore, the subjects may 

have been more adapted to the program compared to what would have been found at the 

beginning of the year. In addition, the level of intensity of training during the week was much 

lower compared to their standard physical training. Training periods of higher intensity may have 

produced different results since HRV has been shown to change in response to higher training 

loads (7). However, the study was only one week in duration which may not be long enough for 

variation in intensity of training to effect results. Moreover, each subject was taking a series of 

final exams during the data collection week. Because psychological stress influences HRV, the 

study should have incorporated some sort of validated psychometric survey. Future research 

should determine if the reliability of RHR and HRV are influenced by psychological stress.  

Practical Applications 

Though subjective measures have been shown to be useful for monitoring athletes in 

response to training (17), HRV has been proposed as an objective indicator that may be valuable 

when used with traditional approaches (3,4). Under the conditions of this study, when using heart 

rate metrics as performance predictors, RHRM and RMSSDCV were closely correlated to the 

aerobic performance test of 2MR. The findings support previous research that weekly measures 

of heart rate data are preferred over isolated recordings (3,23). However, because of the findings 
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of better stability of RHR compared to RMSSD, and lack of association between RMSSDM and 

2MR, RHR may be useful for tracking changes in aerobic performance if only an isolated (e.g., 

1-day) measure is possible. However, the findings of a strong relationship between weekly 

RMSSDCV and 2MR performance suggests less daily perturbation in cardiac-parasympathetic 

modulation among aerobically fit individuals. Therefore, practitioners are encouraged to record 

heart rate data during as many days as possible throughout a 1-week period, as calculation of 

RMSSDCV with only one isolated measure cannot be performed.  Further, the usefulness of 

RMSSDM is somewhat less important relative to the power of RMSSDCV when tracked over 

multiple days or even weeks, and the usefulness of RHRM in tracking physical fitness adaptation 

is well understood and accepted.  
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Table 1. Basic structure of the physical training program for military cadets across the studied 

week. 

 

MONDAY TUESDAY WEDNESDAY THURSDAY FRIDAY 

3 mile run at self-

selected pace 

 

RT session: 

- 100 push-ups* 

- 200 sit-ups* 

- 30 pull-ups* 

 

Cool-down with 

10 minutes of 

static stretching 

½ mile jog as 

warm-up 

 

3 sets of repeat 

interval sprints 

across 200 to 400 

yards 

 

Cool-down with 

10 minutes of 

static stretching 

5 mile run at self-

selected pace 

 

RT session: 

- 100 push-ups* 

- 200 sit-ups* 

- 30 pull-ups* 

 

Cool-down with 

10 minutes of 

static stretching 

1 mile run as a 5-

7 member team 

while carrying a 

log  

 

RT session: 

- 50 sit-ups 

- 30 overhead 

presses** 

 

Cool-down with 

10 minutes of 

static stretching 

Cardio run: 2 mile 

run for time. 

 

Max set push-ups 

Max set sit-ups 

Max set pull-ups 

 

Cool-down with 

10 minutes of 

static stretching 

 

RT = Resistance training 

*The targeted total of repetitions were accumulated in as many sets as needed per participant. 

** Repetitions were to be performed with log in 5 to 7 member groups.  

  



 

 

18 
 

 

 

 

 

Table 2. Individual and mean values for the studied variables. 

Subje

ct 

HR1 HR2 HR3 HR4 HR5 HRM HRCV RMSS

D1 

RMSS

D2 

RMSS

D3 

RMSS

D4 

RMSS

D5 

RMSS

DM 

RMSSD

CV 

2M

R 

1 57.0 54.0 55.0 55.0 63.0 56.8 6.4 4.5 4.3 4.6 5.0 4.8 4.6 6.1 14.0 

2 67.0 48.0 76.0 48.0 61.0 60.0 20.3 4.7 3.8 3.7 5.9 4.8 4.6 19.9 13.4 

3 93.0 78.0 92.0 80.0 70.8 82.8 11.5 2.8 5.5 3.5 3.0 4.2 3.8 28.2 31.0 

4 62.0 66.0 67.0 58.7 66.0 63.9 5.5 4.0 4.3 4.2 4.4 4.3 4.3 3.5 17.5 

5 70.0 71.0 70.1 72.0 72.0 71.0 1.4 4.0 4.3 4.1 4.0 4.0 4.1 3.3 15.4 

6 52.0 60.0 64.0 60.0 55.0 58.2 8.1 4.1 3.9 3.8 3.4 4.4 3.9 9.0 14.1 

7 56.0 51.0 54.0 61.0 61.0 56.6 7.8 4.2 4.3 4.5 4.1 4.2 4.3 3.7 14.2 

8 76.0 64.0 70.0 60.0 67.0 67.4 9.0 3.9 4.7 3.7 4.7 4.5 4.3 11.3 14.3 

9 74.0 73.0 72.0 75.0 69.0 72.6 3.2 3.2 3.0 3.3 3.4 3.3 3.2 5.3 13.6 

10 74.0 75.0 86.0 55.0 70.0 72.0 15.6 3.7 3.8 3.2 3.8 3.8 3.7 7.1 15.0 

11 61.0 78.0 76.0 73.0 70.0 71.6 9.3 4.6 4.1 3.8 3.8 4.2 4.1 7.9 14.5 

12 72.9 60.1 66.6 67.0 67.3 66.8 6.8 4.3 4.9 3.7 4.7 4.2 4.3 11.0 13.4 

13 69.1 78.3 71.2 69.9 74.0 72.5 5.2 4.8 4.5 4.5 4.2 4.4 4.5 4.8 18.3 

14 72.9 65.0 74.8 78.0 74.2 73.0 6.6 4.0 4.0 5.1 3.8 4.6 4.3 12.3 31.2 

15 61.0 56.0 64.4 55.0 61.5 59.6 6.6 3.9 4.2 3.9 4.0 4.1 4.0 3.0 12.0 

16 68.3 68.3 77.8 55.8 69.6 68.0 11.6 3.9 3.7 4.2 4.5 4.1 4.1 7.9 12.2 

17 70.0 73.0 77.2 74.0 75.0 73.8 3.6 4.4 3.9 4.0 3.8 4.0 4.0 5.4 19.2 

Mean 68.0 65.8 71.4 64.6 67.4 67.4 8.1 4.1 4.2 4.0 4.2 4.2 4.1 8.8 16.6 

SD 9.6 9.7 9.6 9.7 5.6 7.3 4.6 0.50 0.55 0.50 0.69 0.36 0.35 6.6 5.7 

HR1 = heart rate (HR) on day 1, HR2 = HR on day 2, HR3 = HR on day 3, HR4 = HR on day 4, HR5 = HR on day 5, HRM = mean of HR over the 5 day period, 

HRCV = coefficient of variation of the HR over the 5 day period, RMSSD1 = root mean of the successive R-R interval differences (RMSSD) on day 1, RMSSD2 

= RMSSD  on day 2, RMSSD3 = RMSSD on day 3, RMSSD4 = RMSSD on day 4, RMSSD 5 = RMSSD on day 5, RMSSDM = mean of RMSSD over the 5 day 

period, RMSSDCV = coefficient of variation in RMSSD over the 5-day period.
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Figure 1.  Representative ECG describing R-R intervals. 
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APPENDIX A 

(This page completed by Research Subjects) 

Please Print 

Name: ___________________________________________________________  

                Last                     First                                      MI 

Have you had, or do you now have, any of the following?  If YES, please explain under “Remarks.” 
YES NO  CHECK EACH ITEM YES NO CHECK EACH ITEM 
  Dizziness, loss of consciousness, or fainting   Eating disorder (anorexia, bulimia, etc) 
  High blood pressure or stroke   Eye problems or vision changes 
  Hay fever or seasonal allergies   Wears glasses or contact lenses 
  Reactions to medications, foods, or insect bites   Hearing loss or recent ear infections 
  Surgery; or visited a surgeon   Visit to Rheumatologist (arthritis, lupus, etc) 
  Concussions, head injuries or extremity 

numbness 

  Frequent persistent cough 

  Frequent or severe headaches, migraines   Sinus infections/sinusitis 
  Dental pain, tooth or gum problems, dental 

braces, bridges, or plates 

  Mouth or nose problems 

  Epilepsy, seizures, rheumatic fever   Wisdom teeth have not been removed 
  Scarlet fever, rheumatic fever, Mononucleosis   Thyroid or throat problems 
  Tumor, cyst, unusual growth or cancer   Males: Problems with/testicles, scrotum, penis 
  Visit to cardiologist/heart specialist   Females: problems with/menses, breast, Paps 
  Chest pain or pressure, palpitations (pounding 

heart) 

  Muscle weakness, paralysis or lameness 

  Heart problems (murmur, abnormal rhythm, 

etc) 

  Painful or swollen joints; ankle, wrist, fingers, 

knee, etc 
  Shortness of breath with exercise (use an 

inhaler) 

  Dislocation or trick shoulder, elbow, or knee 

  Asthma (reactive airways)  recurrent wheezing   Bone problems (pain, pins, plates, fracture in 

last 5 yrs) 
  Chronis cough, lung disease, or recurrent 

bronchitis 

  Back or neck pain (severe or recurrent) 

  Tuberculosis (TB) or close contact  with TB 

patient 

  Wears a brace or a splint 

  Diabetes, blood sugar too high or too low   Bone or joint deformity 
  Stomach, liver, or gallbladder problems, 

gallstones 

  Frequent leg cramps or persistent foot 

problems 
  Hepatitis, jaundice, or liver problems   Attempted suicide, and/or recurrent thoughts 

of suicide 
  Gastro-esophageal reflux/GERD, irritable 

bowels 

  Clinical depression, excessive worry or anxiety 

  Intestinal disease (Crohn’s disease, ulcerative 

colitis) 

  Bipolar disorder, schizophrenia, other 

psychosis 
  Coughed up or vomited blood   ADD/ADHD, learning disability, or speech 

problem 
  Hemorrhoids, or rectal disease   Visit to a psychiatrist, Psychologist, or 

counselor 
  Black  or tarry stools   Excessive bleeding, easy bruising or blood 

disorders 
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  Kidney stones, kidney or bladder 

infections/problem 

  Visit to hematologist or oncologist 

  Frequent or painful urination, or blood in the 

urine 

  Skin problems (psoriasis, eczema, severe acne) 

  Hernia or rupture   Any illness lasting more than one week 
  Heat exhaustion, heat stroke, other heat related 

problem, dehydration requiring medical 

treatment 

  Injuries requiring medical attention ( neck, 

knee, ankle) 

Broken bones, fractures, use of protective 

equipment or braces 
  Missing organs  or  limbs (eye, kidney, testicle, 

leg, arm) 

  Other significant illness or surgery not listed 

above 

Family History 
Yes No Check Each Item 
  Is there any history of family or genetic disease 
  Has any family member had a stroke at less than 55 years of age? 
  Has any family member died suddenly at less than 40 years of age of causes other than an accident? 

Remarks (Explain each “YES” above): 

_____________________________________________________________________________________________

_____________________________________________________________________________________________

_____________________________________________________________________________________________

____________________________________________ 

This applies to active conditions which could affect participation in military, athletic and/or academic programs, as 

well as past medical or psychiatric conditions. 

Subject Signature:_____________________________________________________________ Date: ____________ 

  



 

 

22 
 

 

 

 

 

APPENDIX B 

 

[Grab your reader’s attention with a great 

quote from the document or use this space to 
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