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ABSTRACT 

Background: The use of body-weight resistance exercise and a minimal time duration requirement 

can be combined to form a high intensity body-weight circuit training program (HIBC), and may 

be a feasible and attractive option for those with Type 2 Diabetes Mellitus (T2DM). The purpose 

of this pilot was to evaluate the effectiveness of an minimal time commitment HIBC intervention 

on metabolic biomarkers, body composition, and fitness. Methods: Three females (55±4yrs) and 

two males (64±1yrs) with T2DM underwent assessments of glycosylated hemoglobin (HbA1c) and 

fasting glucose (FG), and lipids. Body composition via dual-energy x-ray absorptiometry, aerobic 

fitness (submaximal treadmill test), blood pressure (SBP/DBP), and resting heart rate (RHR) were 

assessed. Participants completed 16-weeks of HIBC. All assessments were repeated upon 

completion. Results: No differences were observed in the following variables; Body composition: 

Pre and Post changes in mean weight 2.2 ± 2.8 (p=0.31), body fat% -0.1 ± 1.1% (p=1.0), lean mass 

1.2 ± 1.22 kg (p=0.13). Aerobic fitness: estimated VO2max 2.26 ± 4.5 ml/kg/min (p=0.63), SBP -

6.4 ± 12.5mmhg (p=0.38), DBP -1.4 ± 3.5mmhg (p=0.50), RHR -1.8 ± 4.7bpm (p=0.50). Metabolic 

biomarkers: FG -14.9 ± 33.4 mg/dL (p=0.44), HDL 1.4 ± 4.2 mg/dL (p=0.63), LDL -4.0 ± 12.6 

mg/dL (p=0.63), HbA1c -0.3 ± .28% (p=0.25). Conclusions: Though the main findings of this 

study were not statistically significant, but the physiological responses could be clinically 

meaningful in that improvements in metabolic profiles were similar in magnitude to both aerobic 

and resistance training interventions. 

https://doi.org/10.12922/jshp.v9i2.173
mailto:Bkliszcz@kennesaw.edu


 20 

  

 

 

INTRODUCTION 

Exercise is a well-known therapeutic 

intervention for the treatment of Type 2 

Diabetes Mellitus (T2DM), with several 

different modalities examined over recent 

years  (3, 10, 22).  Current exercise guidelines 

for those diagnosed with T2DM include 

accumulating 150-minutes of moderate 

intensity aerobic exercise each week (10). 

Given that lack of time is one of the commonly 

reported barriers to exercise (23, 24), the 

implementation of high-intensity interval 

training (HIT) interventions shows promise for  

T2DM management (17, 25, 30, 35) and 

greatly reduces time requirements. However, 

HIT interventions are generally single 

modality (i.e. cycling or running), do not 

incorporate full body muscle recruitment, and 

cause discomfort related to vigorous exercise 

intensity (16, 29). Furthermore, commonly 

prescribed resistance training programs that do 

incorporate full-body muscle recruitment 

impose a time requirement similar to sustained 

aerobic exercise training programs  (9, 10),  

necessitate access to specialized  equipment, 

and may require complicated and relatively 

risky movements (e.g. free weights). 

Combined, time commitments, vigorous 

intensity, and complicated exercise 

movements, may prove to be intimidating to 

people who are unfamiliar with exercise.  

Within the fitness industry, a variety of 

high-intensity exercise training programs (e.g. 

Orange Theory®, CrossFit®, High-intensity 

Functional Training [HIFT]) have 

demonstrated some success in mobilizing 

previously sedentary individuals (38-40). 

These programs are typically comprised of 

functional movements such as aerobics (e.g., 

running, rowing, swimming, etc.), calisthenics 

(e.g., push-ups, pull-ups, sit-ups, etc.) and 

weight lifting (e.g., clean, snatch, deadlift, 

etc.), performed at high intensities, with a goal 

of improving general fitness and performance 

(13). Adherence to many variations of these 

high-intensity exercise approaches appears to 

be based in part on the appeal of short exercise 

duration, creating “more tolerable” sessions. 

Because of the popularity of these types of 

fitness programs, clinical applications should 

be explored, including among those with 

T2DM. Recently, HIFT, has been utilized in 

participants with T2DM (12, 28). According to 

these studies, improvements in beta-cell 

function, insulin sensitivity, and body 

composition were observed; however, 

participants realized no changes in fasting 

glucose, or lean mass (12, 28). These results 

suggest that HIFT interventions are a 

promising approach to diabetes management, 

but they still require the use of expensive 

facility memberships, equipment, and 

supervision.  A practical application of these 

programs would utilize general concepts (e.g., 

repetition scheme, duration, intensity…etc.), 

while removing free weights and technical 

movements that may be too difficult or 

daunting for clinical and/or aged populations. 

To this effect, the use of body-weight 

resistance and minimal duration requirement 

can be combined to produce a high intensity 

body-weight circuit training program (HIBC), 

and may prove to be a feasible and attractive 

option for those with T2DM.  

The proposed 16-week HIBC 

intervention will greatly reduce the time 

commitment (i.e., 15-40 minutes per week) 

and employ relatively simple full body 

exercises appropriate for nearly all ages and 

experience levels (modified squats, rows, 

push-ups and crunches), which have been 

shown to cause skeletal muscle adaptations 

and improvements in aerobic fitness and 

metabolic profiles. An additional advantage of 

the HIBC intervention is its progressive 

nature, in which, over time volume slowly 

increases, allowing for a gradual progression 

that appears to also be supportive of exercise 

adherence and continued adaptation (15). 

Therefore, the purpose of this pilot was to 

evaluate the effectiveness of an HIBC 
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intervention on metabolic biomarkers, body 

composition, and fitness.  

METHODS 

Prior to the collection of any data, 

University Institutional Review Board 

approved all testing procedures and protocols, 

and all experiments were performed in 

accordance with relevant guidelines and 

regulations. Additionally, this research was 

carried out fully in accordance to the ethical 

standards of the International Journal of 

Exercise Science (27). Nine total participants 

were recruited and volunteered for this study. 

Each individual was made aware of the 

procedures and potential risks associated with 

the study and signed an informed consent prior 

to participation. Inclusion criteria require 

participants have been diagnosed with type 2 

diabetes for at least one year, must not be 

taking exogenous insulin, and must have a 

hemoglobin A1c level between 6.5% and 10%. 

Participants were not currently engaged in a 

regimented exercise program, which was 

defined as not having participated in at least 30 

minutes of moderate intensity physical activity 

(40-59% VO2R) on at least 3 days of the week 

for at least 3 months. Participants also filled 

out a health history questionnaire and any 

individual who reported having orthopedic 

conditions, or cardiovascular, or pulmonary 

disease were excluded from the study. 

Following obtaining informed consent, 

participants received clearance from their 

overseeing physician.  

Experimental design 

Participants reported to the 

University’s Exercise Physiology Lab (EPL) 

on four separate occasions. Visits one and two 

occurred prior to the intervention and were 

separated by three to seven days, while visits 

three and four occurred following the 16-week 

intervention and were also separated by three 

to seven days. All visits occurred between 8:00 

am and 10:00 am in a fasted condition (no 

medication as physician approved, and no food 

or beverage except water for 12 hours), no 

physical activity for 24 hours, or caffeine for 

12 hours. Visits one and three were designated 

to collected body composition, resting 

cardiovascular measures, and metabolic 

profiles. Visits two and four were designated 

to collect markers of cardiovascular fitness 

(See Figure 1).  
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Measurements 

Body composition- Height, weight, 

were assessed using a Tanita Scale (Tanita 

Corporation of America, Arlington Heights, 

IL). Participants underwent a dual energy x-

ray absorptiometry (DEXA) scan (General 

Electric, Inc., Waukesha, WI) in order to 

determine body fat percentage (BF%), lean 

mass (LM), and fat mass (FM).   

 

Cardiovascular Markers- Resting heart 

rate (RHR) and blood pressure (systolic [SBP] 

and diastolic [DBP]) were measured in 

duplicate, while in a seated position using an 

automated digital blood pressure monitor 

(Omron, Novi, MI), and the average of the two 

readings was recorded.   

 

Metabolic Markers- In order to assess 

metabolic profiles finger-stick blood samples 

were collected by a phlebotomy trained 

investigator to allow for the measurement of 

hemoglobin A1c (HbA1c) (Siemans DCA 

Vantage, Malvern, PA), fasting blood  glucose 

(FBG) was measured in duplicate (Medtronic 

Contour Next, Bayer, Pittsburgh, PA),  lipid 

profile; low density lipoprotein (LDL), high 

density lipoprotein (HDL), total cholesterol 

(Total C), and Triglycerides (TG) (Alere 

Cholestech LDX, Orlando, FL)  Following the 

initial fasting finger stick, participants 

underwent a 2-hour oral glucose tolerance test 

(OGTT). This assessment begins following the 

fasting finger-stick blood sample collection. 

Participants consumed a beverage containing 

75 g of glucose, and then rested quietly for 2 

hours. Additional finger-stick blood samples 

were collected 1 hour and 2 hours after the 

beverage is consumed to allow assessment of 

glucose levels as per standard OGTT (2, 21).  

Following the completion of the OGTT, 

participants were permitted to take their 

prescription medication and consume a 

breakfast of their choosing.  

Aerobic Fitness- A sub-maximal 

modified Bruce protocol exercise test 

beginning at a 1.7 mph and 0% grade, and 

increasing speed and/or grade every three 

minutes, was used to estimate aerobic fitness 

(5, 14). Exercise continued until participant 

achieved 85% of age-predicted maximal heart 

rate (207 – [0.7 x age]) (5, 14). At that time, 

speed and grade were reduced to allow 

participant to cool down.  

HIBC Intervention 
 Upon completing the lab sessions, 

participants were familiarized with the at- 

home HIBC intervention. Due to the nature of 

the population, range of motion was limited in 

some participants and therefore exercise was 

modified to a level of personal ability and 

comfort. Although range of motion may not be 

optimal, several studies have demonstrated 

that exercise intervention in those with 

physical limitations (e.g. arthritis, orthopedic 

issues.) still result in improvements in  markers 

of health (7, 11). Therefore, the program 

involved the use of both bodyweight and 

suspension training equipment (TRX® Fit 

System) with modified movements. The 

TRX® system was used to modify squats and 

rows while attached to the top of a door frame. 

The modified movements are as follows: 

(Figure 2. A-D). Modified Squats (A): 

participants were instructed to hold the handles 

of the straps with arms extended (until the 

straps were taut), participants then leaned back 

in a standing position and performed a squat 

within a comfortable range of motion while 

weight is being distributed to the band. 

Modified Rows (B): Similar to the squat, 

participants were instructed to grab the handles 

with arms and legs extended. They were then 

instructed to find a comfortable angle by 

which to perform a “row” (pulling the handles 

to the rib cage) with arms at a 45-degree angle. 

Modified Push-Ups (C): participants then 

performed push-ups on their knees with a flat 

back and hands underneath their shoulders. 
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They were instructed to lower their chest 

towards the ground in a controlled manner and 

as far as comfort allowed them. Crunches (D): 

participants laid on their backs with feet flat on 

the floor, approximately 8-10 inches from their 

buttocks, hands in a position to prevent the 

supporting of the neck and asked to lift their 

shoulders slightly off the ground. The 

objective of the bout was to compl ete as many 

of these cycles (Figure 2. A-D) as quickly as 

possible while maintaining proper form for the 

allotted time (e.g. 5-minutes).  Importantly, 

once participants are familiar with the 

movements, they were instructed to perform 

them in a similar manner throughout the 

duration of the study. Participants were also 

instructed to increase the intensity of exercise 

by increasing the rate at which the movements 

are performed rather than changing body 

position to increase resistance.  

 

HIBC Exercise Protocol- prior to the 

HIBC bouts participants were instructed to 

perform a light, 5-minute warm-up on a 

treadmill, stationary cycle if available, or a 

brisk walk in their homes. The HIBC circuit 

repetition and order is as follows: modified 

squats (10 repetitions), modified rows (5 

repetitions), crunches (10 repetitions), and 

modified push-ups (5 repetitions). The 

exercise sessions involved repeating a series of 

repetitions of each movement in sequence, and 

completing as many sequences as possible in 

good form in the time allotted for the exercise 

(initially, 5 minutes). Participants were 

instructed to complete three sessions per week 

and documented the number of cycles 

completed. After 3 weeks of consistent 

training, participants were asked to add a 4th 

session each week as tolerated. Initially, the 

HIBC sessions were 5 minutes long, and the 

duration of the sessions were increased by one 

minute each week as tolerated beginning in 

week four, peaking at 10-minutes per session 

as early as the eighth week of training.  Session 

duration was capped at 10 minutes.  

Participants were requested to not change their 

dietary habits throughout the intervention.    
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Statistics 

 The Wilcoxon Ranked Sum test (RST) 

(43) is a nonparametric procedure that is 

preferred when there is a small sample size and 

paired difference in the measurements does not 

appear to follow a normal distribution. SAS 

version 9.4 was used for all computations. 

Alpha was set to (p<0.05).  

 

RESULTS 

 

 Nine total participants volunteered for 

this study, none of which were excluded from 

participation. Three participants dropped out 

of the study due to illness (n = 1) or life events 

(n= 2), while 1 was excluded from analysis due 

to recent need for exogenous insulin. A total of 

three females (55 ± 4yrs) and two males (64 ± 

1yrs) completed the study and were included 

in analysis. Self-reported adherence (percent 

of completed sessions) was 92.6 ± 8.8%. Table 

1 reports the pre and post means of the 

measurements with the standard deviation of 

each outcome of interest, and cohens d effect 

sizes. The table also reports the Wilcoxon 

Signed Rank test statistic and corresponding p-

value for each outcome.  Individual results can 

be seen in figures 3-6. No participants reported 

taking any medications prior to testing for pre 

or post measurements. 

 

 

Table 1. Outcome Measures   

Participant Characteristics 

N=5 BW 

(kg) 

BF 

(%) 

FM 

(kg) 

LM 

(kg) 

VO2max 

(ml/kg/min) 

RHR 

(bpm) 

SBP 

(mm/hg) 

DBP 

(mm/hg) 

PRE 98.1 ± 19.2 42.4 ± 8.1 41.45 ± 

11.1 

52.7 ± 13.0 26.92 ± 5.3 78 ± 5.3 137.4 ± 

15.3 

81.0 ± 11.2 

POST 100.26 ± 

21.5 

42.3 ± 7.8 42.3 ± 

12.14 

53.89 ± 

13.4 

29.18 ± 5.2 76.2 ± 6.8 131.0 ± 7.3 79.6 ± 9.9 

Mean 

Difference  

2.2 ± 2.8 -0.1 ± 1.1 .92 ± 2.21 1.2 ± 1.22 2.26 ± 4.5 -1.8 ± 4.7 -6.4 ± 12.5 -1.4 ± 3.5 

 RST (p-

value) 

-4.5 (0.31) 0.5 (1.0) -1.5 (0.81) -6.5 (0.13) -2.5 (0.63) 3.5 (0.50) 3 (0.38) 2.5 (0.50) 

Cohens d 0.11 0.01 0.07 0.09 0.43 0.29 0.53 0.13 

 

Metabolic Profile 

N=5 FBG (mg/dL) HbA1c (%) Total C 

(mg/dL) 

TG (mmol/L) HDL (mg/dL) LDL (mg/dL) 

PRE 159.7 ± 37 7.14 ± 0.8 186.4 ± 61.4 173 ± 73.6 47.2 ± 12.4 105.4 ± 42.6 

POST 144.8 ± 29.5 6.84 ± 0.8 179.6 ± 44.7 147.2 ± 21.6 48.6 ± 14.9 101.4 ± 34.7 

Mean 

Difference 

-14.9 ± 33.4 -0.3 ± .28 -6.8 ± 24.7 -25.8 ± 57 1.4 ± 4.2 -4.0 ± 12.6 

RST (p-value) 3.5 (0.44) 3 (0.25) 2.5 (0.63) 3.5 (0.44) -2 (0.63) 2 (0.63) 

Cohens d 0.45 0.37 0.13 0.48 0.10 0.10 

 

Oral Glucose Tolerance Test (Glucose [mg/dL]) 

N=5 FBG 60-min 120-min 

PRE 159.7 ± 32.2 324 ± 41.9 304.7 ± 60.8 

POST 144.8 ± 25.86 294.5 ± 55.5 273.0 ± 61.6 

Mean Difference -14.9 ± 33.4 -29.5 ± 24.4 -31.7 ± 51.5 

RST (p-value) 3.5 (0.44) 7.5 (0.06) 4.5 (0.31) 

Cohens d 0.45 0.60 0.52 
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DISCUSSION  

 

 The purpose of this pilot was to 

evaluate the effectiveness of the HIBC 

interventions on metabolic biomarkers, body 

composition, and fitness, in adults with 

T2DM.  The primary findings of this study 

were trends toward improvements in LM, 

VO2max, SBP, FBG, HbA1c, Total C, TG, and 

OGTT. Though not significantly different 

form baseline measures, these outcomes 

reflect similar absolute observations of 

commonly prescribed interventions (6, 9, 20). 

 

 Exercise is a well-known effective 

intervention for those diagnosed with T2DM, 

with several different modalities examined 

over recent years (3, 9, 10, 12, 16, 22, 28). 

Perhaps the most widely administered exercise 

interventions in this population are aerobic-
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based modalities, which are a cornerstone of 

the American Diabetes Association 

recommendations (i.e., 3-5 days of 150-

minutes of moderate aerobic exercise a week) 

(10). For instance, Kadoglou et al. evaluated 

the effects of a 6-month aerobic exercise 

training intervention comprised of four 

supervised sessions lasting 30-45-minutes per 

week for at 50-75% VO2peak on 30 participants 

with T2DM (19). The primary results of this 

intervention were a reduction in HbA1c (%) of 

0.63 ± 0.41%, and in FBG of 18.58 ± 4.42 

mg/dl, a decrease in systolic blood pressure of 

6.9 ± 5.19 mmHg, and an increase in VO2Peak 

of 3.66 ± 1.68 ml/kg/min. Additionally, 

Karstoft et al., (20) in 2012 evaluated and 

compared continuous walking (n=12) vs. 

walking intervals (n=12) in diagnosed T2DM 

over a period of 4months. Overall, no changes 

in VO2max or glucose regulation were observed 

in the continuous walking group; however, the 

intermittent walking group improved glycemic 

control, fasting insulin, and VO2max (20). The 

findings of the aforementioned studies are 

similar with those of the current study, which 

resulted in a 14.9 mg/dL reduction in FBG, 

0.3% drop in HbA1c, VO2max improvement of 

2.26 ml/kg/min, and a reduction in systolic 

blood pressure of 6.4 mmHg. In spite of an 

under-powered sample, these reductions 

demonstrate HIBC may provide improvements 

similar to those of traditionally prescribed 

aerobic based exercise interventions with a 

fraction of the time commitment.  

 

 Another commonly prescribed 

modality for this population is resistance 

training (6, 9, 10). Castaneda et. al,(6) 

evaluated 16-weeks of a progressive resistance 

training program using 5 pneumatic exercise 

machines designed to engage the full body. For 

this intervention HbA1c decreased from 8.7 ± 

0.3% to 7.6 ± 0.2%, and lean mass increased 

from 44.3 ± 1.7kg to 45.5 ± 1.9 kg, while 

resting blood glucose did not change.  

Importantly, when prescribing aerobic or 

resistance based exercise independently, 

results tend to be mixed, and outcomes are 

often better with combined resistance and 

aerobic exercise training. This point is 

supported by several review papers (10, 32, 33, 

41). This dynamic was exemplified by Church 

et. al., who evaluated resistance training, 

aerobic training, and combined training over a 

9 month period. The aerobic training only 

group yielded no significant changes in HbA1c 

(-0.24%), the resistance training prescription 

group also produced no significant changes in 

HbA1c (-0.16%), while the combination 

aerobic and resistance training group was the 

only intervention in which meaningful 

changes in HbA1c (-0.34%) and maximal 

oxygen uptake (1.0 mL/kg/min) were observed 

(9). These findings are mixed when compared 

to the finding of the current pilot.  Though 

HbA1c did not change as significantly as 

experienced in Castaneda et. al,(6) which was 

approximately 1% reduction, our findings 

were equal to, if not greater than those 

experienced by Church et. al (9). This may be 

explained by differences in resistance 

prescribed in Castaneda, et. al,(6), whereas the 

resistance in the HIBC intervention was 

relative bodyweight. A notable observation 

from the HIBC study was the 1.19 ± 1.2 kg 

increase in LM, which was similar to that of 

the findings of Castaneda et. al, (6) despite the 

differences in the training load. Furthermore, 

these improvements were realized in a training 

program requiring an initial 15-minutes and a 

maximum of 40-minutes per week, while the 

program employed by Casteneda et al. (6) 

required approximately 135-minutes of 

training each week. Importantly, the changes 

in body composition should be taken within 

the context of a non-controlled diet, future 

studies should account for dietary influences 

on composition.    

 

 A rapidly growing area of interest in 

exercise interventions targeting patients with 

T2DM is HIT (16-18, 25, 30, 31, 35, 37). The 
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HIT intervention typically requires a lower 

volume, dose, and/or time requirement or 

some combination of these in order to achieve 

positive physiological outcomes. In a 

feasibility study performed by Terada et al., 

(37) a HIT protocol starting with seven 1-

minute intervals at 100% VO2 Reserve (VO2R) 

with 3-minutes recovery at 20% VO2R was 

compared to continuous moderate exercise 

(40% VO2R for 30-minutes) in individuals 

with T2DM over a 12 week period. 

Investigators found that HIT equaled 

continuous exercise in reducing subcutaneous 

fat, but produced no changes in HbA1c; 

however, this may have been due to the 

intervention’s duration (i.e. 12-weeks). HIT 

has also been shown to improve glucose 

regulation in short periods of time (i.e. 2-

weeks). Little et. al.,(25) demonstrated the 

effectiveness of a two week HIT intervention 

consisting of six supervised sessions in eight 

participants with T2DM. Each exercise session 

consisted of 10 x 60 seconds cycling intervals 

and 60 seconds of rest, with a total exercise 

time requirement of 30-minutes per week, 

which is an 80% lower time requirement than 

the current guidelines recommend (10). The 

results demonstrated no changes in body mass, 

while 24-hour continuous glucose monitoring 

showed average plasma glucose decreased 

from 7.6 ± 1.0 to 6.6 ± 0.7 mmol/l (25). 

Though metabolic profile improvements 

appear to be similar to that of the HIBC pilot, 

these studies do not demonstrate comparable 

changes in LM. Additionally, the lack of full 

body recruitment appears to be a limitation of 

the HIT style intervention and may ultimately 

reduce the overall program effectiveness.  

 

 It is clear that these commonly 

prescribed interventions are capable of 

eliciting positive physiological outcomes in 

participants with T2DM (3, 10, 22); however, 

they have done little to slow the progression of 

the disease in the population (1, 4, 8). A 

prominent issue related to the continuing 

growth in prevalence of T2DM is the lack of 

participation in or adherence to exercise and 

physical activity (23). To this end, several 

studies have evaluated barriers related to 

starting or maintaining exercise programs (23, 

24, 26, 29, 34, 36, 42). A commonly reported 

barrier to exercise is lack of time (23, 24). 

Whether it be related to time at work, home 

responsibilities, or distance to fitness facility, 

participants are finding it difficult to engage in 

regular exercise. This barrier is especially 

problematic as it relates to traditional aerobic, 

resistance, or combined training which carry a 

time commitment of 150-minutes or more per 

week (10). HIT interventions target this barrier 

by reducing the time commitment to between 

15-minutes (5-x-1 HIT) and approximately 40-

minutes per week (7-bx-1 HIT)(30); however, 

HIT appears to provide barriers or limitations 

of its own, as they have been shown to be 

difficult to maintain long term, due, in part, to 

intensity related discomfort (29, 30). An 

additional limitation to HIT training is the use 

of a single modality (i.e., cycle ergometer)(16, 

17, 30), and therefore it lacks benefits 

associated with resistance training and whole-

body muscle recruitment/adaptation. The 

HIBC intervention appears to address these 

common issues and therefore may serve as an 

attractive alternative to commonly prescribed 

interventions in those with T2DM.  

 

 With a litany of effective exercise 

interventions available, participant adherence 

is perhaps one of the most important variables 

to consider.  Interventions that show potent 

improvements in metabolic function lose their 

value if and when patients do not adhere to the 

protocols. Self-reported adherence for the 

current intervention was 92.6 ± 8.8% over the 

16-week period demonstrating a similar 

adherence rate to widely accepted 

interventions.  For instance, aerobic 

interventions from Kadoglou et al. and 

Kartsoft et al., demonstrated adherence rates of 

92 ± 4% over 6-months and 89 ± 4% over 16-
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weeks, respectively; while, Castaneda et al., 

reported a 90 ± 10% over a 16-week resistance 

training intervention. The demonstration of 

intervention adherence is only one step 

towards understanding the long-term 

effectiveness of a given intervention. The 

current findings suggest that the HIBC will 

maintain a high level of adherence within the 

confines of the study; however, future projects 

should provide follow up surveys to assess 

long-term adherence.  

 

CONCLUSIONS 

  

 This pilot investigation suggests that 

the HIBC intervention may present an 

alternative option for those with T2DM, in that 

it demonstrated changes in metabolic profiles 

similar in magnitude to both aerobic and HIT 

interventions (19), while also suggesting 

increases in lean mass similar to those 

observed following resistance training 

interventions (6). Though the main findings of 

this study were not statistically significant, the 

observed changes provide the rationale for 

further investigation of the HIBC protocol and 

its feasibility. This pilot also highlighted the 

need for future studies to account for diet and 

caloric intake, long-term assessments in 

adherence, and a more robust sample 

population.  
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