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Cardiovascular effort intensity and energy expenditure during a Zumba® class according to 

the ponderal status and its relationship to age in adult women  

 

Abstract 

BACKGROUNDː A maximal-moderate intensity and high energy expenditure during an 

aerobic training such as Zumba® fitness are recommended to promote healthy body 

weight. However, age and ponderal status could affect the achievement of these results. The 

aim of this study was to observe the effect of the ponderal status and age on cardiovascular 

intensity, physical effort and energy expenditure in women during a Zumba® class. 

METHODS: Heart rate (HR) and perceived exertion were measured in 101 women during 

one-hour Zumba® class. Energy expenditure was estimated from HR. Participants were 

classified as normal weight, overweight, and obese based on the Body Mass Index (BMI). 

RESULTS: Obese women spent a shorter amount of time in maximal intensity HR 

(2.91±11.5% of class time) compared with normal weight (11.74±20.4 % of class time) and 

overweight women (11.20±18.6% of class time) with p<0.05. However, this group 

remained at least ~52 min into moderate-maximal intensity. Relative energy expenditure 

was lower in obese (4.35 kcal·kg-1) than normal weight (7.54 kcal·kg-1) and overweight 

women (6.42 kcal·kg-1) with p<0.05. Total energy expenditure for obese women was ~380 

kcal. A highest BMI was associated with a lower relative (r=-0.68; p<0.0001) and absolute 

(r=-0.26; p<0.008) energy expenditure, and older age was related to a lower HRMEAN (r=-

0.29; p<0.05) and HRMAX (r=-0.34; p<0.05) respectively. CONCLUSION: A Zumba® 

class can facilitate reaching the cardiovascular intensity and relative energy expenditure 

required for weight control and lowering cardiometabolic risk in women. However, it is 
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necessary to consider ponderal status and age to achieve the goals of improving 

cardiovascular fitness using Zumba® training.  

 

Key words: Aerobic exercise, nutritional status, physical effort, energy expenditure.  
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Cardiovascular effort intensity and energy expenditure during a Zumba® class 

according to the ponderal status and its relationship to age in adult women  

 

Introduction 

Aerobic exercise is still considered as an effective method for improving cardiorespiratory 

fitness and controlling body weight 1-3. Both of these parameters are helpful to prevent the 

emergence of chronic metabolic and cardiovascular diseases 4, 5 and contribute to an 

improvement in quality of life 6. It is noteworthy that a low level of cardiorespiratory 

fitness is associated with a higher risk of mortality from any cause, particularly from 

cardiovascular diseases 7, 8. For this reason, it is recommended to have a regular aerobic 

practice of at least 150 minutes per week when performing moderate-to-vigorous physical 

activity (MVFA), or 75 minutes of vigorous activity to promote a healthy lifestyle 9. To 

obtain the MVFA benefits, intensities between 60% to 95% of the maximum heart rate 

should be achieved and maintained for 20 to 60 minutes per session, 3 to 5 days per week 9. 

However, motivation and regular practice are some of the biggest challenges for those who 

are not used to exercising systematically and wish to improve their cardiorespiratory fitness 

status via periodic exercise. To encourage a ~60-minute practice of group exercising is a 

good alternative. Then, to achieve the health benefits, it would be necessary to carry out 

only a ~50 minute or one-hour session of MVPA, at least three times per week.  

Zumba® is one of the most known aerobics today that enables group physical activity10. It 

is not only a gym activity, but also practiced in open spaces (e.g.: public areas) where it can 

be carried out by a large number of people. This type of practice is called community-based 

physical activity 11. During the last decade, Zumba® popularity has increased significantly. 
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Apparently, the reason behind this fact is the essence of Zumba®: A mixture of gymnastics 

and music, where choreography is not necessarily rigid. The latter encourages spontaneous 

and periodic practice. Today, Zumba® is practiced by ~15-million people in ~200,000 

locations among 180 countries 10.  

Zumba® produces a high aerobic energy expenditure12. Studies have shown that young 

subjects can spend from ~350 to 450 kcal on average during a one-hour session of Zumba® 

13, 14. Luettgen (2012) reported an average energy consumption of 369 kcal in a 39-minute 

session of Zumba® 15. It should be noted that the American College of Sports Medicine 

(ACSM) recommends spending at least 300 kcal per session in order to promote weight 

loss or to maintain a healthy body weight 9. In this regard, attending three Zumba® classes 

a week would help reach the recommended  energy expenditure required to achieve health 

benefits, i.e.: > 1000 kcal 16. Now, one of our recent studies used accelerometry to assess 

women with different ponderal statuses according to the Body Mass Index. It was 

suggested that among women who practice Zumba®, it is necessary to consider this factor 

to determine the adequate duration of sessions and number of sessions per week to promote 

the previously discussed health benefits 17, 18. 

The effect of age on cardiovascular intensity during Zumba® classes has not been studied 

yet. It is well known that the older the age, subjects are able to reach lower values of 

maximum HR; therefore, there is a tendency to experience a reduction in cardiac reserve19, 

20. While some studies show the maximum and average heart rate obtained during a 

Zumba® class 21, there are no studies that link these variables to age, let alone with 

ponderal status. Therefore, the described recommendations are valid only for young adult 

women, as most of the studies have been focused on this age group 22, 23. The aim of this 
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study is to observe the effects of a Zumba® class on heart rate, energy expenditure and 

perceived exertion, and observe their relations with age and ponderal status according to 

Body Mass Index (BMI) in adult and young adult women.  

 

Methods 

Participants 

Sedentary young adult and adult women (N = 101; Age 18-45 years) who attended a 

Zumba® class for the first time. They were voluntarily recruited from workshops dictated 

by certified Zumba® fitness instructors and carried out by Instituto Nacional del Deporte 

(National Institute of Sports) of Valparaiso, Chile. To analyze the effects of overweight on 

the variables of the physical effort, the participants were divided according to the ponderal 

status using Body Mass Index. It is defined as the person's weight in kilograms divided by 

the square of the person's height in meters 24.Later, normal weight (N= 39; BMI= 18.5 - 

24.9 kg·m-2), overweight (N= 40; BMI= 25-29.9 kg·m-2), and obesity (N= 22; BMI> 30 

kg·m-2) groups were measured. Before signing the consent, participants were informed in 

detail about the experimental procedures and possible risks associated with the study and 

their participation. These experimental protocols were approved by the Ethics Committee 

of the University of Viña del Mar. The study was conducted following the 

recommendations of the Declaration of Helsinki for research involving human subjects. At 

the time of measurement, all participants were healthy and had no records of injuries or 

cardiovascular and respiratory diseases. In addition, no coffee, cigarettes or alcohol 

consumption was allowed in the 24 hours prior to the beginning of monitoring the 

variables. 
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Anthropometric measurements and hydration status 

Before the internal physiological load monitoring, basic anthropometric variables were 

assessed: weight and height. Height was determined using a portable stadiometer (SECA® 

213, Germany). Participants were not to have consumed any diuretic (i.e. alcohol, coffee, 

etc.) or performed moderate or intense physical activity in the previous 48 hours. Their 

personal data were also collected. A digital flat scale (SECA® 803, Germany) was used to 

obtain body weight and percentage of dehydration by Body Weight Change (%BWC) post-

session. Finally, to observe possible effects of dehydration, the Urine Specific Gravity 

(USG) was measured before and after the class. Hydration status was controlled before and 

after exercise since this is a variable that can affect heart rate levels 25, 26. For that purpose, 

a urine sample (100 ml, mid-stream) deposited in a sterile container was requested from 

participants. The USG was determined with a hand Refractometer (Robinair®, Spx model, 

USA) using duplicate measurements. The refractometer was cleaned with distilled water 

and calibrated between measurements 27.  

 

Data collection and analysis 

The study was conducted over a period of three weeks. During the first week, volunteers 

who met the inclusion criteria were recruited. During the following week, subjects 

participated in two Zumba® sessions (approx. 60 minutes) with a 72-hours gap between 

each session, in order to familiarize participants with the choreography and rhythm. During 

the third week, one hundred and one participants were randomly selected from 10 one-

hour-long sessions of Zumba®, who were monitored to obtain the study variables. The 
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Zumba® class started with a 5 minutes warm-up using general exercises at low intensity. 

The choreography performed during each session was always the same, including Latin 

rhythms such as rumba, salsa, merengue, and reggaeton. Finally, a 5-minute of stretching 

and a 5-minute of cool-down exercises were included in the procedures. 

 

Cardiovascular effort intensity, perceived exertion, and energy expenditure 

To determine cardiovascular effort intensity, 11 heart rate sensors were used (Polar® model 

H7, Finland), which were placed on the participants chests. Therefore, the devices were 

linked via Bluetooth with an Ipad (Apple®, model A1474, California), which is compatible 

with the Polar Team 1.3 application (Polar Electro® OY, USA). The maximum and mean 

heart rate during the Zumba® class were obtained in absolute (HRMAX and HRMEAN) and in 

percentage relative to age-predicted maximal heart rate values (%HRMAXP and %HRMEANP) 

from HRmax= [205.8 - (0.685·age)] 20, 28. Moreover, the time of the class in which the 

subjects were at different zones of cardiovascular intensity was determined in relation with 

individual age-predicted maximal heart rate according to Edwards (1993). These zones and 

relative intensities were zone 1: very soft (50-60% HRMAXP), zone 2: soft (60-70% 

HRMAXP), zone 3: moderate (70-80% HRMAXP), zone 4: intense (80-90% HRMAXP), and 

zone 5: maximum (90-100% HRMAXP) 29. The subjective sensation of effort was registered 

immediately after the session ended with a 10-point modified rating of perceived exertion 

(RPE) 30. Finally, the energy expenditure in relation to time (kcal·min-1) was estimated 

using the Polar Team® application, which estimates energy expenditure based on 

regression equations that consider gender, age, body weight, and heart rate during exercise 

31. For the absolute energy expenditure of one hour of Zumba® class (kcal · class-1), this 
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value was multiplied by 60. To obtain the relative energy expenditure during the class (kcal 

· kg-1 · class-1), this result was divided by the subject’s body weight.  

 

Statistics 

All data collected are presented in mean ± standard deviation (SD). The Shapiro-Wilk test 

was used to determine the homogeneity of variances. A one-way ANOVA was used to 

compare means among the study variables according to the participants’ BMI. Then, 

Tukey´s multiple comparisons test with a statistical significance level set in a P-value<0.05 

was applied to specifically determine differences between groups. Finally, Pearson 

correlation test was used to determine the relation between variables, with a significance 

level set in P<0.001. All statistical analysis were conducted using the statistics software 

GraphPad Prism 6.01 for Windows (GraphPad® Software Inc., La Jolla, CA, USA). 

 

Results  

The participants classified as obese presented a higher averages of body weight and BMI 

compared with normal weight and overweight groups. Additionally, the overweight group 

presented a higher BMI average than the normal weight group (Table 1). In regards to USG 

(p= 0.77) and %BWC (p=0.57) no significant differences were observed between groups 

(Table 1). Table 2 also shows that HRMAX and %HRMAXP were also lower in the obese 

group compared with normal weight subjects Similarly, the percentage of %HRMAXP was 

lower than in the overweight group.  

Regarding the percentage of the class spent in different cardiovascular intensities, only 

zone 5 in the obese group was significantly lower than in normal weight and overweight 
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groups (Table 2). Moreover, all groups carried out more than 50 minutes of exercise to 

moderate-vigorous intensity (Table 2). On the other hand, a difference was observed in 

relative energy expenditure, which was lower in the obese group when compared with the 

normal weight and overweight groups during the Zumba® class. Here, the total energy 

expenditure of the session for all groups was more than 379 kcal.  

Finally, a highest BMI was associated with a lower relative energy expenditure (r=-0.68; 

p<0.05) and absolute (r=-0.26; p<0.008), and an older age was associated with a lower 

HRMEAN (r=-0.29; p<0.05) and HRMAX (r=-0.34; p<0.05), respectively (Figure 1). 

 

**Please, add near here Table 1** 

**Please, add near here Table 2** 

**Please, add near here Figure 1** 

 

Discussion  

The main result of this study showed that a higher ponderal status may affect the time of 

exercise spent in maximum cardiovascular intensity during a one-hour Zumba® class in 

women. In addition, obesity and older age were associated with a lower ability to reach 

high maximum cardiovascular intensities and energy expenditure during the Zumba® class. 

In this regard, a higher BMI was associated with a lower relative energy expenditure. It 

should be noted that obesity is correlated with a higher content of adipose tissue in the 

body, which acts as an obstacle against body movement, reducing the possibility of 

developing a greater effort and energy expenditure relative to body weight 32. In this study, 

normal weight, overweight, and obese participants maintained a moderate intensity or 
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higher (between zone 2 and 5; ≥ 60% HRMAXP)  during the 91.2% (54.7 min), 92.1% (55.3 

min) and 87.2% (52.3 min) of the Zumba® class, respectively,  according to CSEP (2002) 

and ACSM (2014) guidelines. Moreover, the HRMEAN during the sessions was 150.1 

beats·min-1 (77.7% of HRMEANP), 150 beats·min-1 (78.1% of HRMEANP) and 144.4 

beats·min-1 (73.7% of HRMEANP) in the normal weight, overweight, and obese groups, 

respectively. Similar results were observed in previous studies, which showed heart rates of 

147 beats·min-1 (78.3% of the maximum heart rate) 33, 136 beats·min-1 (74.9-75.3% of the 

maximum heart rate) 34 and 154 beats·min-1 (79% of the maximum heart rate)15 in women 

of different age and fitness level. However, despite  the detrimental effect of obesity on the 

increase  in cardiovascular intensity, said this group remained within the  time and intensity 

recommended to achieve health benefits 35, 36.  

On the other hand, the average perceived exertion during all Zumba® classes was 

considered as moderate by all participants, rating between 4-6 (10-point Borg scale). 

However, in other study conducted by  our group, all participants (normal weight, 

overweight and obese) declared an exertion perceived as vigorous, between 7-8 (10-point 

Borg scale) 17. The participants in both studies had similar characteristics. It is possible that 

a long duration of the exercise (one hour) does not allow to determine an objective average 

value of the whole session, therefore it would be advisable not to rely on this method to 

control the specific effort in one-hour classes.  

Another issue was the energy expenditure, which is also a decisive factor when directing 

aerobic activities towards health purposes. Although the average energy expenditure 

relative to body weight was significantly lower in the obese group when compared with the 

normal and overweight groups in our study, this value exceeded the 300 kcal recommended 
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for weight control in a 60-min session of aerobic exercise (~380 total kcal) 36. Also, the 

energy expenditure in the overweight group was lower than in normal weight subjects. 

However, when total energy expenditure was observed, only the obese group presented 

lower results than the normal weight group, demonstrating the deleterious effect of an 

excessive increase in body weight, as occurs in obesity. Now, a higher BMI in the obese 

group not only caused the subjects to reach a lower average cardiovascular intensity during 

the Zumba® class, but it was also related to lower energy expenditure (relative and 

absolute) and older age. Therefore, BMI should be considered when calculating parameters 

related to cardiometabolic health recommendations, and for the prescription of exercise 

from specialists who use physical activity as a prevention or treatment tool in weight 

control. Furthermore, as age progresses, there should be a concern for increasing the 

amount of weekly physical activity to compensate for the intensity decrease as consequence 

of aging. It should be noted that previous studies of Zumba® had not observed this relation. 

In conclusion, a one-hour Zumba® class enables reaching the recommended cardiovascular 

intensities and energy expenditure per session that the ACSM suggests for women 16, 36, 

independent of their BMI and age. Therefore, for adult women to achieve an effect in 

weight control, it will be necessary to perform at least three sessions of one-hour Zumba® 

class per week. Furthermore, in order to reach a certain level of fitness and weight control 

such as weight loss, it will be important to consider both factors (ponderal status and age) 

to generate suitable modifications in exercise prescription (planning).  
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Tables 

Table 1. Pre- and post-exercise general characteristics of participants and hydration status.  

Variables All (n = 101) Normal weight (n = 39) Overweight (n = 40) Obese (n = 22) 

Mean±SD Mean±SD Mean±SD Mean±SD 

Age (years) 30,51 ± 7,0 29,6 ± 6,9 31,39 ± 7,0 30,56 ± 7,1 

Weight (kg) 68,94 ± 12,6 59,13 ± 3,9 67,97 ± 6,1 88,09 ± 9,8*, ** 

Height (m) 1,60 ± 0,05 1,61 ± 0,05 1,58 ± 0,06 1,62 ± 0,04** 

BMI (kg·m-2) 26,84 ± 4,4 22,08 ± 1,2 27,08 ± 1,4* 33,41 ± 3,4*, ** 

USG (g·mL-1) 1,017 ± 0,01 1,017 ± 0,01 1,017 ± 0,01 1,018 ± 0,01 

BWC (%) -0,84 ± 0,45 -0,77 ± 0,40 -0,91 ± 0,49 -0,84 ± 0,44 

BMI: Body Mass Index, USG: urine specific gravity, BWC: Body Weight Change [(pre-exercise weight - 

post exercise weight)/ pre-exercise weight] x100; * p<0.05 compared to the normal weight group using or 

**p<0.05 compared to the overweight group, both using One-Way ANOVA Test. 
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Table 2. Cardiovascular effort intensities, rating of perceived exertion and energy expenditure during a one-hour 

Zumba® class. 

Variables All (n = 101) Normal weight (n = 39) Overweight (n = 40) Obese (n = 22) 

Mean ± SD Mean ± SD Mean ± SD Mean ± SD 

HRMEAN (beats·min-1) 148,8 ± 15,7 150,1 ± 17,7 150±14,5 144,4 ± 14,0 

HRMEANP (%) 77,00 ± 8,2 77,74 ± 8,8 78,08±8,2 73,73 ± 6,5 

HRMAX (beats·min-1) 175,0 ± 14,5 177,8 ± 15,7 175,9±12,9 168,1 ± 13,6* 

HRMAXP (%) 90,25 ± 7,8 91,79 ± 8,2 91,1±7,3 85,95 ± 6,3*, ** 

Zone 1 (% of class time) 4,72 ± 10,9 5,64 ± 12,2 3,75±11,1 4,86 ± 8,3 

Zone 2 (% of class time) 19,10 ± 17,6 19,51 ± 20,3 15,98±15,1 24,05 ± 16,3 

Zone 3 (% of class time) 33,36 ± 20,1 27,67 ± 17,6 35,73±21,7 39,14 ± 19,7 

Zone 4 (% of class time) 28,58 ± 22,58 32,23 ± 23,20 29,15±20,9 21,09 ± 23,7 

Zone 5 (% of class time) 9,60 ± 18,28 11,74 ± 20,4 11,20±18,6  2,91 ± 11,5 *, ** 

RPE (Borg Scale CR-10) 5,73 ± 1,97 5,84 ± 1,93 5,83±2,12 5,36 ± 1,81 

Total energy expenditure 426,7 ± 76,16 445,3 ± 81,92 433,9 ± 66,66 379,5 ± 64,03*, 
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(kcal·class-1) ** 

Relative energy expenditure 

(kcal· kg-1·class-1) 

6,40 ± 1,67 7,54 ± 1,38 6,42±1,10*  4,35 ± 0,89 *, ** 

HR: Heart rate; HRMAX: Maximum heart rate; HRMEAN: Mean heart rate; HRMAXP: Heart rate relative to 

maximum heart rate predicted; HRMEANP: Mean heart rate relative to maximum heart rate predicted; RPE: 

Rating of perceived exertion; *p<0,05 compared to the normal weight group or **p<0,05 compared to the 

overweight group, both using One-Way ANOVA Test. 

 

 

Figure title 

Figure 1. Association between HRMEAN, HRMAX with age (A - B) and energy expenditure with BMI (C - D). 
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