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Abstract 
 

Mobile heart rate (BPM) applications offer an easy alternative to traditional 

measures of stress, but their reliability and validity remain untested. This 

study examined the reliability and validity of one mobile app. In Study I, 

students measured their BPM with the mobile app on three repeated 

occasions. In Study 2, students measured their BPM and completed one of 

two assessments on anxiety. Results suggested that the application was 

reliable. Results on validity were mixed. 
 

Measures 

 

Heart Rate (Beats Per Minute) 

•     Instant Heart Rate 

•     Mobile application developed by Azumio, available for free on both iPhone and Android 

•     A finger is placed on the camera lens of the phone and held in place for approximately fifteen seconds 

•     App detects color changes in the finger and uses these changes to calculate BPM 

State Anxiety 

• State-Trait Anxiety Inventory for Adults (STAI; Speilberger, 1977) 

• 20-item 4 point Likert scale rated from 1 (not at all) to 4 (very much so) 

• Sample items: I feel calm; I feel secure. 

• Chronbach’s α  = .91 

 

• State-Trait Inventory for Cognitive and Somatic Anxiety (STICSA;Ree, Maceod, French, & Locke, 2000) 

• 21-item 4 point Likert scale rated from 1 (not at all) to 4 (very much so) 

• Sample items: My heart beats fast; My muscles are tense. 

• Chronbach’s α  = .94 

 

 

Results 

Descriptive statistics: Means, Standard Deviations, and Skewness 

Variable M SD Range Skew 

BPM (Baseline) 73.17 19.03 39-130 .87 

BPM (Five minutes) 74.91 17.73 34-119 .53 

BPM (Fifteen minutes) 73.02 17.05 32-110 .31 

Relations among Physiological and Self-Report Measures of Anxiety/Stress 

Introduction 

Anxiety can be conceptualized as either trait or state anxiety. Trait anxiety refers to the amount of anxiety that a person 

habitually reports and is usually measured through self-report measures. State anxiety refers to the amount of anxiety a 

person feels at a specific moment in time. While trait anxiety measures a person’s beliefs about his or her own anxiety, 

state anxiety measures a person’s actual feelings of anxiety and can be measured through either self-report measures or 

physiological measures (Morris, Davis, & Hutchings, 1981). Physiological measures include heart rate variability (Holroyd, 

Westbrook, Wolf, & Badhorn, 1978) and the cortisol saliva test (Kirschbaum & Hellhammer, 1994). Physiological measures 

are often considered the “gold standard” of stress measures. 

 

However, physiological measures such as the cortisol saliva test and traditional measures of heart rate may be difficult to 

implement in a research setting. Smartphone applications have been developed to measure heart rate. Smartphone aps 

are easily accessible, easy to use, and, if reliable and valid, offer an appealing alternative to traditional measures of stress. 

They would allow for the measurement of stress in settings not usually available to researchers. 

 

In the present research, we examined the reliability and validity of one such smartphone application. The first study 

examined the reliability of the mobile application over a twenty minute period. The second study examined the convergent 

validity of the app with self-reported state anxiety. 
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Research Hypotheses 

 

• BPM measurements over time will correlate with each other 

 

• BPM measurements will correlate with self-reported state anxiety 
  

*p < 0.05  

Conclusions 

• BPM measurements over time were correlated with each other, suggesting Instant 

Heart Rate is reliable. 

 

• BPM measurements were related with the  STICSA  which reflects ratings on 

physiological stress and anxiety (e.g., heart beasts fast, muscles feel weak). However, 

BPMs were not related to feelings of anxiety (e.g., jittery, tense). 

 

• Further research needs to further examine the validity of mobile heart rates 

measurements, especially against other physiological measures of stress. 
 

Variable  

 

BPM Self-Report Anxiety 

 

Post 

n=71 

STAI 

n=35 

STICSA 

n=35 

BPM (Pre) .64* .10 .43* 

BPM (Post) .04 .14 

Method 

Participants 

• 46 undergraduate students from a small private suburban commuter college.  

•84% female (N= 38) 

•80% White American (N=36) 

•Average age: 21.52 yrs. (SD=4.30) 

•Average height: 64.96 in. (SD=3.69) 

•Average weight: 144.64 lb. (SD=33.69) 

•Average BMI: 23.97 (SD=4.68) 

Study I: Reliability 

Measures 

 

Heart Rate (Beats Per Minute) 

•     Instant Heart Rate 

•     Mobile application developed by Azumio, available for free on both 

 iPhone and Android 

•     A finger is placed on the camera lens of the phone and held in 

 place for approximately fifteen seconds 

•     App detects color changes in the finger and uses these  

 changes to calculate BPM 

Variable M SD Range Potential  
Range 

Skew 

BPM (Pre) 75.39 13.56 41-109 .16 

State Anxiety (STAI) 40.57 10.80 23-69 20-80 .27 

State Anxiety (STICSA) 31.28 7.38 21-50 21-84 .42 

BPM (Post) 76.88 11.86 43-105 .05 

Method 

Participants 

• 52 undergraduate students from a small private suburban commuter college.  

•81% female (n =44) 

•85% White American (n=44) 

•Average age: 22.00 yr. (SD=3.73) 

•Average height: 65.60 in. (SD=4.10) 

•Average weight: 154.44 lb. (SD=39.10) 

•Average BMI: 25.04 (SD=4.93) 

Study 2: Validity 
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r .66** .79** .53** 

Test-Retest Reliability 

**p < 0.01 

Procedure 

Participants were given instructions on how to download the heart rate application to their mobile devices. Participants who did not 

have an iPhone or Android were given a device to use. Participants were given instructions on how to use the application and told 

to practice using it to measure their heart rate. After the practice period, they were instructed to measure and record their heart 

rate. Five minutes after the baseline, participants were instructed to measure and record their heart rate a second time. Fifteen 

minutes after baseline, participants were instructed to measure and record their heart rate for the third and final time. 

Procedure 

Participants were given instructions on how to download the heart rate application to their mobile devices. 

Participants who did not have an iPhone or Android were given a device to use. Participants were given 

instructions on how to use the application and told to practice using it to measure their heart rate. After the practice 

period, they were instructed to measure and record their heart rate. Participants then completed a demographic 

questionnaire and either the STICSA or the STAI. Participants then measured and recorded their heart rate a 

second and final time. 

Results 

Descriptive statistics: Means, Standard Deviations, and Skewness 

Average BPM Measurements 


