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Effect of High-Intensity Circuit Training versus Low-Intensity Interval 
Training on Functional Strength and Weight Efficacy in Overweight and 
Obese Young Females: A Randomized Clinical Trial

INTRODUCTION 

The unnecessary accumulation of fat in the body is 
regarded as being overweight and it increases the risk 

1  of different co-morbidities. In the last few decades, the 
prevalence of obesity has increased and has become a 
public health challenge for the world and healthcare 
providers. The individuals, who are obese in their 
childhood and adolescence age, mostly remain the 

2
same during their adult age.  The main causes of being 
overweight and obese in all populations are a sedentary 
lifestyle, eating out, consuming fast food, and the 

3 availability of calorie-rich food at  very low prices. A 
study suggested that different populations have 
sustained obesity due to many behavioral, social, and 

4 
community-level factors. Factors such as the number of 

JDUHS

mealtimes per day, the duration of the interval between 
two meals and the quality of the products used in meals 

5,6have been found to be responsible for obesity.  
The prevalence of obesity among young adults 

7according to the national estimates is 60.03%.  
Literature has shown that the prevalence of obesity in 
young adults is one kilogram per year lower in 
developed countries than in under-developed 

7countries.  In the last four decades, obesity and 
overweight have increased but still, females are more 
prone to become overweight and obese than males 

8
with a prevalence ratio of 40:39 respectively.  Another 
study reported a high prevalence of obesity among 

9
adults and childhood.  The overweight and obesity can 
be reduced by improving the quality of life, daily 
physical activity, and physical and mental health. Many 
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ABSTRACT

Objective: To compare the effects of high-intensity circuit training (HICT) versus low-intensity interval training 
(LIIT) on functional strength and weight efficacy in overweight and obese young females. 
Methods: This randomized clinical trial was conducted at Ladies Club Gujranwala Cant, Pakistan from March 2021 
to January 2022.  Participants, aged 18-35, were randomly assigned to HICT or LIIT groups. Functional strength 

thand weight efficacy were taken as outcomes and measured at baseline and the 8  week after the interventions. 
Leg levers, modified push-ups, squats, cordless skipping, and burpees were used to test functional strength. The 
Weight Efficacy Lifestyle Questionnaire Short Form (WELQS) was used to measure weight efficacy.
Results: Of total 34 of young females (17 in HICT and 17 in LIIT group), the median waist circumference was  found 
significantly higher in the HICT group as compared to the LIIT group i.e., 39.0 (37.0 – 42.5) inches vs. 36.0 (33.0 – 
38.5) inches (p-value 0.046) respectively. Similarly, the median hip measurement of the females was found 
significantly higher in the HICT group 45.0 (40.5 – 48.0) inches as compared to the LIIT group 41.0 (39.0 – 44.5) 
inches (p-value 0.029).  Within-group comparison at baseline and after 8 weeks showed a significant median 
difference, with pushups, leg levers, burpees, left leg squats, right leg squats, skipping, and weight efficacy (p-
value <0.001) respectively.
Conclusion: This study concludes that both HICT and LIIT improved functional strength and weight efficacy in 
overweight and obese young females. However, HICT led to significantly greater improvements in functional 
strength as compared to LIIT.
Keywords:  Body Mass Index, Circuit Training, High Intensity Interval Training, Obesity, Overweight.
Clinical Trial Registry#: NCT04812340
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interventions such as medication, lifestyle modifica-
tion, different programs for weight loss, and surgery 

10 are used to treat overweight and obesity. In high-
intensity circuit training (HICT), the exercise bouts of 
short to long periods with high intensity are performed 

11
with a rest period between the exercise bouts.  There 
are several advantages of low-intensity aerobic 
exercise training (LIIT) such as an increase in the 
number of oxidative enzymes, glycogen, and 
angiogenesis, increase in muscle bulk and muscle 

12 strength.
HICT and LIIT may be effective exercises to improve 
functional strength and quality of life, but it is unclear 
which intervention plan is most effective. We assumed 
and hypothesized that HICT and LIIT would be effective 
in overweight and obese young females to improve 
functional strength and weight efficacy. We aimed to 
compare the effects of HICT versus LIIT on functional 
strength and weight efficacy in overweight and obese 
young females.  Investigating the comparative effects 
of both forms of exercise is important since adherence 
to the intervention is a major concern among 
overweight and obese patients. The growing epidemic 
of obesity and the limited success rate of traditional 
methods in the long term make it imperative to explore 
different and more effective forms of strategies. 
Exercise can be the best intervention  that has less risk 
of injury, low cost,  is easily accessible to all individuals, 
and can used as an alternative to medications. 

METHODS 

This randomized clinical trial was conducted at Ladies 
Club Gujranwala Cant, Pakistan from March 2021 to 
January 2022. Before the data collection,  approval  was 
sought from the ethical review committee of Riphah 
International University, Islamabad, Pakistan. The trial 
was registered at clinicaltrials.gov (Trial Registry No. 
NCT04812340) .  After getting informed consent, 
participants were randomly allocated into groups A and 
B using the lottery method.
The sample size was calculated using Open Epi-Tool 
with the mean physical fitness of sit-and-reach 13.05 ± 

137.26 in group 1 and 20.83 ± 8.44  in group 2, confidence 
interval 95%, power of study 80% and ratio of sample 
size Group2/Group1 was 1. The sample size was 
estimated to be 34, i.e., 17 in each group. The eligible 
study participants were in the 18 to 35-year age group, 

2. 
with body mass index (BMI) >25 kg/m and not engaged 

1 in routine exercise programs in the last 6 months. The 
BMI of an adult from 25- 29.9 is considered overweight 

14 and more than 30 is considered as obesity.  Those with 

uncontrolled diabetes, thyroid disease, arthritis, 
cardiac diseases, asthma, hypertension, and recent 
trauma were excluded from the study, while females 
who were using weight loss products, or were  
pregnant were also excluded from the study. (Figure 1) 
The study was conducted according to CONSORT 
guidelines, where subjects were screened and 
randomly allocated to two groups. Allocation was done 
through concealed envelopes, where data was hidden 
from participants and researchers and carried out while 
hiring a research assistant who was not involved in 
further research. Group A was provided with HICT and 
group B was provided with LIIT. The intervention 
protocol for both groups consisted of three phases: 1) 
Warm-up, 2) HICT, or LIIT exercise program, 3) Cool 
down. The participants performed dynamic stretching 
during the warm-up period for 10 minutes and static 
stretching during the cool-down period for 10 minutes. 
The frequency of the exercises performed by both 
groups was three sessions per week according to 

13 available literature support.  
In weeks 1–4 group A-HICT received a 6 series program 
with a 3 min rest period, burpees , skipping, lunges, 1-
legged squats, leg levers, and push-ups with a recovery 
time of 30 seconds between each type, with 75 min 

15
total time.  Group B-LIIT received 4 series (with 3 min 
rest period between series) with a total time of 90 min, 
with 10-min jogging + 30-seconds recovery and 5-min 
walking + 30-seconds recovery. In Week 5-8 group A 
received 3 series (with 3 min rest period between series 
with burpees, skipping, lunges, 1-legged squats, leg 
levers, and push-ups with 45 seconds and 30 seconds 
recovery time and a total time of 90 min and group B 
received 3 series (with 3 minutes rest period between 
series) with 20-min jogging + 30-seconds recovery and 
10-min walking + 30-seconds recovery with the sum of 

13,11treatment time of 120 min.  
The outcome measures were functional strength and 
weight efficacy. To check their functional strength, 
participants were instructed to perform the leg lever, 
modified push-up, 45° one-legged squats, and burpee as 
many times as they could in 1 min. Participants were 
instructed to perform a maximum number of cordless 
skipping in 30 seconds. All functional strength tests 

16were separated by a 3-minute recovery period.  To 
check the body strength these tests are highly valid and 

17 reliable in healthy young adults. The second outcome 
measure, weight efficacy, was measured using the 
weight efficacy lifestyle questionnaire short form 
(WELQS), which measures the confidence of the 

18participants in their weight loss ability.  The score 
19  

ranges from 0-no confidence to 10-very confident. The   
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reliability and validity of this tool are very high and it can 
20  

be used in research, clinical and educational fields. This 
was a single-blind study where the outcome assessor 
was kept blinded. These tests were performed by both 
groups before starting the training program and again 
after the completion of an 8-week training program. All 
the ethical standards, including confidentiality, 
participants' identity, and their data were handled 
following the declaration of Helsinki.

Statistical Package for Social Sciences (SPSS) 
version 24 was used for statistical analysis. The 
normality of the data was checked through the 
Shapiro-Wilk test. The data were not normally 
distributed. The median and interquartile range 
were calculated for age, weight, height, BMI, 
waist, hip, and waist-hip ratio. Inferential statistics 
were explored using the Mann-Whitney U test for 
between-group comparison of functional streng-
th, weight efficacy, and baseline characteristics. 
The Wilcoxon Signed Ranks test was used for 
within-group comparison of functional strength 
and weight efficacy. The p-value of ≤0.05 was 
considered as significant.  

RESULTS 

Out of the total of 34 young females, the overall median 
age was 26.0 (21.0 – 30.0) years. The median weight, 
height, BMI, waist circumference, hip, and waist-hip 
ratio were 75.2 (66.0 – 85.7) kg, 5.3 (5.17 – 5.5) feet, 27.7 

2(26.6 – 32.0) kg/m , 37.0 (34.0 – 39.2) inches, 41.0 (39.3 – 
45.2) inch, and 0.9 (0.8 – 0.9) respectively.
Females were divided into two groups, with 17 (50.0%) 
females in the LIIT group and 17 (50.0%) in the HICT 
group. The median waist circumference of the females 
was found significantly higher in the HICT group as 
compared to the LIIT group i.e., 39.0 (37.0 – 42.5) inches 
vs. 36.0 (33.0 – 38.5) inches (p-value 0.046) respecti-
vely. Similarly, the median hip measurement of the 
females was found significantly higher in the HICT 
group 45.0 (40.5 – 48.0) inches as compared to the LIIT 
group 41.0 (39.0 – 44.5) inches (p-value 0.029) (Table 1).
Between-group comparison of functional strength and 
weight efficacy showed an insignificant median 
difference between the LIIT and HICT groups, with 
pushups (p-value 0.667), leg levers (p-value 0.248), 
burpees (p-value 0.333), left leg squat (p-value 0.469), 
right leg squat (p-value 0.783), skipping (p-value 0.756),
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and weight efficacy (p-value 0.836) all found to be 
insignificant factors (Table 2).
Within-group comparison at baseline and after 8 weeks 
showed a significant median difference, with pushups 
(p-value <0.001), leg levers (p-value <0.001), burpees (p-
value <0.001), left leg squats (p-value <0.001), right leg 
squat (p-value <0.001), skipping (p-value <0.001), and 
weight efficacy (p-value <0.001) being significantly 
different between the two-time points (Table 3).

DISCUSSION 

The main findings of this 8-week exercise plan of HICT or 

LIIT on function strength and weight efficacy in 
overweight and obese young females indicated that 
the number of push-ups, leg levers, burpees, 45-degree

single-leg squats (left and right), and skipping were 
improved in the HICT group. The weight efficacy was 
not improved significantly between the HICT or LIIT 
groups. Our alternative hypothesis proved that HICT 
and LIIT were effective in overweight and obese young 
females for improving functional strength but had non-
significant effects on weight efficacy, and none of the 
training types was dominant over the other.  
A previous study reported that the high-intensity-circuit 
training shows more positive results in increasing 
maximum oxygen uptake, and both HICT and LIIT 
interventions can improve functional strength, and 
maximum oxygen consumption with resultant 

13
improvements in the quality of life .  Kim et al. reported 
that circuit training considerably reduces body fat, body 
weight, and body mass index compared with the

Table 1: Comparison of HICT and LIIT with demographic characteristics (n= 34) 

Demographic Variables 
LIIT (n= 17) 

Median (IQR) 

HICT (n= 17) 

Median (IQR) 
p-value 

Age (years ) 26.0 (21.0 – 29.0) 27.0 (21.5 – 31.5) 0.427 

Weight (kg) 68.0 (65.0 – 82.0) 78.0 (67.1 – 92.0) 0.234 

Height (feet) 5.3 (5.2 – 5.4) 5.3 (5.1 – 5.7) 0.848 

2BMI (kg/m ) 26.8 (25.8 – 31.3) 29.5 (27.2 – 32.4) 0.054 

Waist (inches) 36.0 (33.0 – 38.5) 39.0 (37.0 – 42.5) 0.046* 

Hip (inch) 41.0 (39.0 – 44.5) 45.0 (40.5 – 48.0) 0.029* 

Waist to Rip Ratio 0.89 (0.82 – 0.96) 0.90 (0.82 – 0.92) 0.604 

- IQR: Inter Quartile Range, Kg: Kilogram, m2 : meter square, HICT: High-Intensity Circuit Training, LIIT:  Low-Intensity 

Interval Training 

Mann–Whitney U test applied,  *p-value ≤ 0.05 

pWhitney U test applied,   

Table 2: Between group comparison of functional strength and weight efficacy  after intervention (n= 34)  

Outcome 
LIIT (n= 17) 

Median (IQR) 

HICT (n= 17) 

Median (IQR) 
p-value 

Functional Strength   

Pushups 32.0 (15.5 – 42.5) 32.0 (21.0 – 44.5) 0.667 

Leg Levers 25.0 (12.0 – 32.0) 31.0 (19.0 – 34.5) 0.248 

Burpees 12.0 (10.0 – 15.0) 10.0 (7.0 – 16.5) 0.333 

Left Leg Squat 35.0 (21.0 – 45.0) 42.0 (19.0 – 48.5) 0.469 

Right Leg Squat 35.0 (21.5 – 46.0) 40.0 (19.0 – 49.5) 0.783 

Skipping 44.0 (21.0 – 70.0) 55.0 (21.0 – 70.0) 0.756 

Weigh Efficacy 61.0 (49.5 – 64.0) 57.0 (52.5 – 67.5) 0.836 

- IQR: Inter Quartile Range, HICT: High-Intensity Circuit Training, LIIT:  Low-Intensity Interval Training 

Mann– * -value ≤ 0.05 
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Table 3: Pre and post within group comparison of functional strength and weight efficacy  (n= 34)  

    Outcome Groups Intervention Median (IQR) p-value 

Pushups 

LIIT (n= 17) 
Baseline 26.0 (9.0 – 33.0) 

<0.001* 
After  08 weeks 32.0 (15.5 – 42.5) 

HICT (n= 17) 
Baseline 27.0 (17.0 – 36.5) 

<0.001* 
After  08 weeks 32.0 (21.0 – 44.5) 

Leg Levers 

LIIT (n= 17) 
Baseline 18.0 (10.0 – 26.0) 

<0.001* 
After  08 weeks 25.0 (12.0 – 32.0) 

HICT (n= 17) 
Baseline 15.0 (14.0 – 29.0) 

<0.001* 
After  08 weeks 31.0 (19.0 – 34.5) 

Burpees 

LIIT (n= 17) 
Baseline 8.0 (5.0 – 9.5) 

<0.001* 
After  08 weeks 12.0 (10.0 – 15.0) 

HICT (n= 17) 
Baseline 8.0 (3.5 – 9.0) 

<0.001* 
After  08 weeks 10.0 (7.0 – 16.5) 

Left Leg Squat 

LIIT (n= 17) 
Baseline 20.0 (15.0  –  37.0) 

<0.001* 
After  08 weeks 35.0 (21.0 – 45.0) 

HICT (n= 17) 
Baseline 32.0 (11.0 – 36.5) 

<0.001* 
After  08 weeks 42.0 (19.0 – 48.5) 

Right Leg Squat 

LIIT (n= 17) 
Baseline 20.0 (15.0 – 35.5) 

<0.001* 
After  08 weeks 35.0 (21.5 – 46.0) 

HICT (n= 17) 
Baseline 30.0 (12.5 – 38.5) 

<0.001* 
After  08 weeks 40.0 (19.0 – 49.5) 

Skipping 

LIIT (n= 17) 
Baseline 34.0 (15.0 – 40.0) 

<0.001* 
After  08 weeks 44.0 (21.0 – 70.0) 

HICT (n= 17) 
Baseline 29.0 (16.0 – 51.0) 

<0.001* 
After  08 weeks 55.0 (21.0 – 70.0) 

Weigh Efficacy 

LIIT (n= 17) 
Baseline 40.0 (19.0 – 48.0) 

<0.001* 
After  08 weeks 61.0 (49.5  – 64.0) 

HICT (n= 17) 
Baseline 41.0 (30.0 – 53.0) 

<0.001
*
 

After  08 weeks 57.0 (52.5 – 67.5) 

- IQR: Inter Quartile Range, HICT: High-Intensity Circuit Training, LIIT:  Low-Intensity Interval Training 
Wilcoxon Signed Ranks test applied,  *p-value ≤ 0.05 
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13control group.  They also found that all other risk 
factors of metabolic syndromes were also reduced in 
the circuit training group, suggesting that metabolic 
diseases can be inhibited and functional fitness can be 

13 enhanced with circuit training. This study reports the 
significant effect of circuit training in improving 
functional fitness . The left leg squats showed 
significant results, indicating that both techniques had 
improved outcomes but there were significant effects 

13
of HICT compared to LITT.  The current  study is HICT 

versus LIIT in young females showed no significant 
improvement in weight loss self-efficacy. Schulz et al. in 
their study found that watching physical training videos 
does not improve physical activity but improves weight 

18loss self-efficacy.  
The health-related exercises and self-directed exercises 
can have a positive relationship with eating habits and 
body image. However, literature also suggests that 
exercises for weight loss and bodybuilding can have  a 

19 
negative relation with eating habits and body image.

LIIT comprises of  different intervals of low and high 
intensity with a short duration for recovery and can 
preserve normal oxygen supply to cardiac muscles and 
increase heart efficacy. It can also reduce the incidence 

21  of diastolic dysfunction. The current study shows that 
both exercise interventions had significant differences 
when compared across the group at baseline and post 
intervention, but no significant result was found for 
outcomes when compared between the groups. 
Regarding effectiveness, females with a sedentary 
lifestyle with great risk for established musculoskeletal 
and cardiac diseases, can reduce their risk by low 

22 intense exercise programs. Literature suggests that 
HICT and moderate-intensity continuous training 
(MICT) both are great interventions for controlling 

2
diastolic blood pressure and VO  max and these 
interventions should be used as an exercise plan by 

23
middle and old-aged females.
We acknowledge the limitations of this study. The 
sample size was small and the duration was short. The 
sample was collected only from a single setting and only 
short-term effects of the interventions were 
investigated. Further high-quality studies should be 
conducted to establish the long-term effect of the 
current interventional protocol on functional strength 
and weight efficacy. We recommend study with large 
sample size, in multiple settings, to study the effect of 
the intervention plan on functional strength and weight 
efficacy with an accurate picture of the study 
population. A combination of dietary intervention with 
these physical training interventions can also be used to 
further evaluate effect on functional strength and 

weight efficacy.

CONCLUSION

In summary, our study found that both high-intensity 
circuit training (HICT) and low-intensity interval training 
(LIIT) were effective in enhancing functional strength 
and weight efficacy in overweight and obese young 
females. However, it is noteworthy that HICT led to 
significantly greater improvements in functional 
strength compared to LIIT.
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