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INTRODUCTION 
Sebastian Ring 
 

Physical activity guidelines in adults recommend 150 min/week of moderate intensity 

continuous training (MICT), or 75 min/week of vigorous activity (8). The frequency of 

participation in physical activity is low (4) which is due to lack of time (19). This inactivity 

reduces cardiorespiratory fitness (maximal oxygen uptake VO2max) and alters morbidity and 

mortality, as data (11, 13) show that VO2max is related to health status and risk of cardiac event. 

High intensity interval training (HIIT) is defined as brief, intense bursts of activity, separated 

by recovery. HIIT and its more intense form, sprint interval training (SIT) require less time than 

MICT which makes them more time-efficient. Studies conducted in healthy adults show that 

chronic HIIT and SIT lead to similar (3, 6) or superior adaptations (14) versus MICT.  HIIT is 

typically performed in a laboratory setting requiring use of cycle ergometers and motor-driven 

treadmills. In addition, experienced personnel construct all exercise protocols and provide 

substantial support and motivation to the participant, which reduces the “real-world” application 

of HIIT outside the lab setting. 

A popular smartphone application called the 7 Minute Workout (7Min) claims to be 

scientifically proven to promote weight loss and improve cardiovascular function.  The 

application has 10 million downloads and has been used by 350,000 people. A study in active 

men and women (15) showed that 24 sessions of 7Min significantly increased muscle endurance, 

but did not change VO2max or body fat.  Another study showed small reductions in body fat and 

waist circumference when 7Min was performed daily for 6 wk (12).  It is evident that adaptations 

to exercise training are the accumulated effect of specific transcriptional and translational 

‘micro-adaptations’ occurring after acute exercise (5), and the magnitude of the stimulus 
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received from acute bouts may partially underlie individual variation in long-term training 

responses. 

The aim of the present study was to compare acute physiological and perceptual responses 

between a single session of cycling-based high intensity interval exercise (HIIE) and 7Min. We 

hypothesized that HIIE would elicit higher VO2 responses versus 7Min. 

METHODS 

Subjects:  Active men (n=7) and women (n=7) who regularly complete resistance training, non-

competitive sport, CrossFit, surfing, or aerobic exercise participated in this study.  Their mean 

age and VO2max were equal to 25.4 ± 8.3 yr and 40.5 ± 6.4 mL/kg/min.  Participants provided 

written informed consent, and all procedures were approved by the University Institutional 

Review Board. 

Design and Procedures:  Subjects completed 3 sessions over a 2 wk period which were held at 

the same time of day within subjects.  Before each session, they abstained from physical activity 

for 24 h and were 3 h post-meal.  On day 1, participants performed incremental exercise on a 

cycle ergometer (Velotron Dynafit Pro, RacerMate Inc., Seattle, WA) to measure VO2max and 

peak power output (PPO).  Exercise began with a 2 min warm up at 40 – 60 W followed by 20 - 

30 W/min increases in work rate until volitional exhaustion.  

The 7 Minute workout and high intensity interval exercise:  Both protocols were preceded by a 5 

min warm-up at 20 % PPO.  The 7Min workout consisted of twelve 30 s bouts including these 

exercises in the following order: jumping jacks, wall sit, push-ups, abdominal crunches, step-up 

onto chair, squats, triceps dips on chair, planks, high knees, lunges, push-up with rotation, and 

side planks.  Participants were told to perform as many repetitions as possible during each 30 s 

bout, which was followed by 10 s of passive recovery during which participants quickly changed 
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body position to prepare for the subsequent bout.  During HIIE, participants cycled for 7 min at a 

self-selected cadence between 60 – 90 rev/min.  Duration of this bout was matched to 7Min, and 

both protocols involved 6 min of work.  During HIIE, twelve 30 s bouts at 70 %PPO were 

completed, with each bout separated by a 10 s active recovery at 20 %PPO.  This protocol elicits 

approximately 80 – 90 %HRmax, similar to that used in previous studies (1, 18). 

VO2 values were averaged from the two 15 s data points obtained during each 30 s bout and 

the one following it in recovery.  Blood lactate concentration (BLa) was obtained pre-exercise 

with the participant seated, and at 33 % (immediately after bout 4) and 66 % of bout duration 

(immediately after bout 8) and 3 min post-exercise. Twenty microliters of blood were taken from 

the fingertip using a lancet (Owen Mumford, Inc., Marietta, GA), and a portable monitor 

(Lactate Plus, Nova Biomedical, Waltham, MA) which was used to determine BLa.   

Statistical analyses:  Data were analyzed using SPSS Version 20.0 (Chicago, IL).   Two-way 

ANOVA with repeated measures was used to compare changes in dependent variables across 

time and protocol (HIIE vs. 7Min).  If a significant F ratio was obtained, Tukey’s post hoc test 

was used to identify differences between means.  Statistical significance was set at p < 0.05.  

RESULTS 

 

Change in VO2: Figure 1a shows that VO2 increased during exercise (p < 0.001) and there was a 

time X protocol interaction (p < 0.001).  Post hoc analyses showed that VO2 was significantly 

higher in response to HIIE versus 7Min at all time points. VO2 during HIIE steadily increased 

from bout 1 (1.52 ± 0.32 L/min) to bout 8 (2.38 ± 0.48 L/min) and increased further to bout 11 

when it peaked at 2.49 ± 0.47 L/min, equal to 83 %VO2max.  VO2 varied during 7Min, as it 

increased from bout 1 to bout 2 (0.92 ± 0.19 to 1.27 ± 0.31 L/min, jumping jacks to wall sit), 

then decreased for pushups. VO2 continued to rise until bout 7 (2.06 ± 0.44 L/min, triceps dips).  
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In bout 8 (1.70 ± 0.36 L/min, planks), it was reduced, yet increased again to a peak value equal 

to 73 %VO2max during bout 10 (2.18 ± 0.48 L/min, lunges).  Mean (1.49 ± 0.32 L/min vs. 1.83 

± 0.41 L/min, p < 0.001) and peak VO2 (2.45 ± 0.50 L/min vs. 2.73 ± 0.54 L/min, p = 0.001) 

was lower in 7Min compared to HIIE.   
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Figure 1:  Change in VO2 during HIIE versus 7Min (mean ± SD). 
 
Change in blood lactate concentration:  Pre-exercise BLa was similar between regimes and 

increased during exercise (p < 0.001), but there was no time X protocol interaction (p = 0.07).   

Although, BLa values acquired at bout 8 (6.4 ± 1.8 mM vs. 5.6 ± 1.4 mM) and post-exercise (7.4 

± 1.4 mM vs. 6.2 ± 2.0 mM) were higher in 7Min versus HIIE.   

DISCUSSION 

 
Our study compared the acute responses of a lab-based HIIE regime to a whole-body 7-

minute workout which can be performed at home without specialized equipment or supervision. 

The peak VO2 of 7Min was 81 %VO2max which would require bursts of relatively intense 

exercise similar to that found in HIIE.  Nevertheless, the higher mean and peak VO2 in HIIE 
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suggests a greater acute cardiorespiratory strain than 7Min, which places 7Min at a lower 

intensity similar to MICT.   

Data show 10 – 40 % higher VO2 during HIIE versus 7Min (Figure 1) as well as higher mean 

and peak VO2.  Despite the lower mean and peak VO2 observed in 7Min versus HIIE, it is 

characterized by bursts of activity requiring near-maximal effort.  Nevertheless, the mean HR of 

7Min was equal to 73 %HRmax which is classified as moderate exercise according to ACSM 

(8).  In fact, the mean HR of 7Min is similar to that seen with 50 min of MICT at 70 %HRmax 

(17). In contrast, the mean HR value characteristic of HIIE (159 b/min) is similar to that reported 

in men completing the 4 X 4 or 16 X 1 HIIE bouts (20), and approximately 20 b/min higher than 

that elicited from 7Min. Together, these findings suggest that 7Min as currently developed is not 

a suitable form of HIIE. 

Blood lactate concentration increased in response to both HIIE and 7Min to values greater 

than 4 mM, which is associated with onset of the lactate threshold (10) and a transition to higher 

intensity exercise.  The slightly greater BLa values in 7Min versus HIIE may be caused by the 

recruitment of more fast-twitch muscle fibers of the trunk, upper body, and gluteals required to 

perform exercises including planks, push-ups, tricep dips, lunges, and squats.  Our BLa values 

are lower than those reported for Wingate-based sprint interval training (9).  However, BLa 

values from 7Min are similar to those (~ 6.0 mM) in women performing whole-body resistance 

exercise (2).  The activation of all fiber types throughout the body would elicit higher BLa than 

when solely the leg muscles are activated (7).  

Compared to 7Min, our data show that despite similar exercise duration, a session of cycling-

based HIIE elicits higher mean and peak VO2.  Recent studies (12, 15) show small increases in 

VO2max and muscle endurance and lower fat mass in response to chronic 7Min, but these 
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adaptations did not occur in all participants.  Future research should compare long-term 

responses to this protocol, especially considering that 7Min is easily accessible.   

REFERENCES   

1.   Astorino, TA, Schubert, MM, Palumbo, E, Stirling, D, McMillan, DW, Cooper, C, Godinez, 

J, Martinez, D, and Gallant, R.  Magnitude and time course of changes in maximal oxygen 

uptake in response to distinct regimens of chronic interval training in sedentary women. Eur J 

Appl Physiol 113(9): 2361-2369, 2013. 

2.   Binzen, CA, Swan, PD, and Manore, MM. Postexercise oxygen consumption and substrate 

use after resistance training in women. Med Sci Sports Exerc 33(6): 932-938, 2001. 

3.   Burgomaster, KA, Howarth, KR, Phillips, SM, Rakobowchuk, M, Macdonald, MJ, McGee, 

SL, and Gibala, MJ. Similar metabolic adaptations during exercise after low volume sprint 

interval and traditional endurance training in humans. J Physiol 586(1): 151-160. 

4.   Centers for Disease Control and Prevention. Press Release: One in Five Adults Meet Physical 

Activity Guidelines. Department of Health and Human Services. Atlanta, GA: U.S, 2014.  

5.  Fluck, M. Functional, structural and molecular plasticity of mammalian skeletal muscle in 

response to exercise stimuli. J Exp Biol 209: 2239–2248, 2006. 

6. Foster, C, Farland, CV, Guidotti, F, Harbin, M, Roberts, B, Schuette, J, Tuuri, A, Doberstein, 

ST, and Porcari, JP. The effects of high intensity interval training vs steady state training on 

aerobic and anaerobic capacity. J Sports Sci Med 14(4): 747-755, 2015. 

7. Freese, EC, Gist, NH, and Cureton, KJ.  Physiological responses to an acute bout of sprint 

interval cycling. J Str Cond Res 27(10): 2768-2773, 2013.  

8. Garber, CE, Blissmer, B, Deschenes, MR, Franklin, BA, Lamonte, MJ, Lee, IM,  Neiman, DC, 

and Swain, DP. Quantity and quality of exercise for developing and maintaining 



7 
 

cardiorespiratory, musculoskeletal, and neuromotor fitness in apparently healthy adults: 

Guidance for prescribing exercise. Med Sci Sports Exerc 43: 1334–1359, 2011. 

9. Gist, NH, Freese, EC, and Cureton, KJ. Comparison of responses to two high-intensity 

intermittent exercise protocols. J Str Cond Res 28(11): 3033-3040, 2014. 

10.   Goodwin, ML, Harris, JE, Hernandez, A, and Gladden, LB. Blood lactate measurements 

and analysis during exercise: A guide for clinicians. J Diabetes Sci Technol 1: 558-569, 2007.  

11.   Kodama, S, Saito, K, Tanaka, S, Maki, M, Yachi, Y, Asumi, M, Sugawara, A, Totsuka, K, 

Shimano, H, Ohashi, Y, Yamada, N, and Sone, H. Cardiorespiratory fitness as a quantitative 

predictor of all-cause mortality and cardiovascular events in healthy men and women: a meta-

analysis. J Amer Med Assoc 301(9): 2024-2035, 2009. 

12.  Mattar, LE, Farran, NH, and Bakhour, DA. Effect of 7-minute workout on weight and body 

composition. J Sports Med Phys Fitness, 2017 (in press). 

13.   Myers, J, Prakash, M, Froelicher, V, Do, D, Partington, S, and Atwood, JE.  Exercise 

capacity and mortality among men referred for exercise testing. New Engl J Med 346(11): 793-

801, 2002. 

14.  Nybo, L, Sundstrup, E, Jakobsen, MD, Mohr, M, Hornstrup, T, Simonsen, L, Bülow, J, 

Randers, MB, Nielsen, JJ, Aagaard, P, and Krustrup, P. High-intensity training versus traditional 

exercise interventions for promoting health. Med Sci Sports Exerc 42(10): 1951-1958, 2010. 

15.  Schmidt, D, Anderson, K, Graff, M, and Strutz, V. The effect of high-intensity circuit 

training on physical fitness. J Sports Med Phys Fitness 56(5): 534-540, 2016. 

16.   Shiroma, EJ, Cook, NR, Manson, JE, Moorthy, MV, Buring, JE, Rimm, EB, and Lee, IM. 

Strength training and the risk of type 2 diabetes and cardiovascular disease. Med Sci Sports 

Exerc 49(1): 40-46, 2017. 



8 
 

17.   Skelly, LE, Andrews, PC, Gillen, JB, Martin, BJ, Percival, ME, and Gibala, MJ. High-

intesnty interval exercise induces 24-h energy expenditure similar to traditional exercise despite 

reduced time commitment. Appl Physiol Nutr Metab 39: 845-848, 2014.   

18.   Hood, MS, Little, JP, Tarnopolsky, MA, Myslik, F, and Gibala, MJ.  Low-volume interval 

training improves muscle oxidative capacity in sedentary adults. Med Sci Sports Exerc 43(10): 

1849-1856, 2011. 

19.   Trost, SG, Owen, N, Bauman, AE, Sallis, JF, and Brown, W. Correlates of adults’ 

participation in physical activity: Review and update. Med Sci Sports Exerc 34: 1996–2001, 

2002. 

20.  Tucker, WJ, Sawyer, BJ, Jarrett, CL, Bhammar, DM, and Gaesser, GA.  Physiological 

responses to high-intensity interval exercise differing in interval duration. J Strength Cond Res 

29(12): 3326-3335, 2015. 


	INTRODUCTION
	METHODS
	RESULTS
	DISCUSSION
	REFERENCES




Accessibility Report


		Filename: 

		SebastianRingReflection.pdf




		Report created by: 

		

		Organization: 

		




[Enter personal and organization information through the Preferences > Identity dialog.]


Summary


The checker found no problems in this document.


		Needs manual check: 2

		Passed manually: 0

		Failed manually: 0

		Skipped: 1

		Passed: 29

		Failed: 0




Detailed Report


		Document



		Rule Name		Status		Description

		Accessibility permission flag		Passed		Accessibility permission flag must be set

		Image-only PDF		Passed		Document is not image-only PDF

		Tagged PDF		Passed		Document is tagged PDF

		Logical Reading Order		Needs manual check		Document structure provides a logical reading order

		Primary language		Passed		Text language is specified

		Title		Passed		Document title is showing in title bar

		Bookmarks		Passed		Bookmarks are present in large documents

		Color contrast		Needs manual check		Document has appropriate color contrast

		Page Content



		Rule Name		Status		Description

		Tagged content		Passed		All page content is tagged

		Tagged annotations		Passed		All annotations are tagged

		Tab order		Passed		Tab order is consistent with structure order

		Character encoding		Passed		Reliable character encoding is provided

		Tagged multimedia		Passed		All multimedia objects are tagged

		Screen flicker		Passed		Page will not cause screen flicker

		Scripts		Passed		No inaccessible scripts

		Timed responses		Passed		Page does not require timed responses

		Navigation links		Passed		Navigation links are not repetitive

		Forms



		Rule Name		Status		Description

		Tagged form fields		Passed		All form fields are tagged

		Field descriptions		Passed		All form fields have description

		Alternate Text



		Rule Name		Status		Description

		Figures alternate text		Passed		Figures require alternate text

		Nested alternate text		Passed		Alternate text that will never be read

		Associated with content		Passed		Alternate text must be associated with some content

		Hides annotation		Passed		Alternate text should not hide annotation

		Other elements alternate text		Passed		Other elements that require alternate text

		Tables



		Rule Name		Status		Description

		Rows		Passed		TR must be a child of Table, THead, TBody, or TFoot

		TH and TD		Passed		TH and TD must be children of TR

		Headers		Passed		Tables should have headers

		Regularity		Passed		Tables must contain the same number of columns in each row and rows in each column

		Summary		Skipped		Tables must have a summary

		Lists



		Rule Name		Status		Description

		List items		Passed		LI must be a child of L

		Lbl and LBody		Passed		Lbl and LBody must be children of LI

		Headings



		Rule Name		Status		Description

		Appropriate nesting		Passed		Appropriate nesting






Back to Top
