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Abstract. 

Adiponectin is a type of protein that has anti-inflammatory effects downregulated in adipose tissue. The 

consequences of adiponectin on exercise-induced weight loss and caloric restriction levels are not well 

understood. The purpose of this research was to determine whether the dose of Aquafit-Running (AR) exercise at 

an intensity of 75% HRmax for a duration of 45 minutes, a frequency of 3–4 times per week, and calorie 

restriction consumption of Fit-Bar (FB) 1 pack before and after treatment can have an effect on adiponectin 

levels in obese women. A randomized pretest-posttest control group design was used experimentally on 48 obese 

women (BMI > 31 kg/m2) aged 50–60 years and divided into four groups. Aquafit-Running group (AR) 75% 

HRmax, twice a day, for 6 weeks (n = 12). Fit-Bar group (FB) 1 pack of Fit-Bar before and after treatment, for 6 

weeks (n = 12), Aquafit-Running and Fit-Bar group (AR+FB) (n = 12), as well as the (n = 12) control group. 

Body fat percentage, body weight, height, BMI, and adiponectin levels were examined before and after 

treatment. Hypothesis The (One-Way Anova and Kruskal-Wallis) tests were used, Mann-Whitney and Tukey 

HSD tests for average difference. The findings of this study showed a the (AR+FB) group had a greater decrease 

in body fat percentage. compared to the (AR), (FB), and control groups (6.21+0.40; 04.20+0.32; 2.45+0.93; 

0.62+ 1.22, p = 0.000). The growth in the AR had higher adiponectin levels group in comparison to the FB, 

AR+FB, and control groups, amounting to (10.28+1.02 ; 3.36+0.36; 5.61+0.70; 0.58+ 0.64; p = 0.000). The 

conclusions of this study showed positive changes in decreasing body fat percentage and increasing the levels of 

adiponectin in obese women; in the (AR+FB) group, body fat percentage decreased by 6.21%, while the 

adiponectin levels increased by 10.28 g/mL. Aquafit-Running exercises with an intensity of 75% HRMax, 

duration of 45 minutes, frequency of 3–4 times a week, and consuming 1 pack of Fitbar before and after Aquafit-

Running is one of the non-pharmacological preventions in obesity. 

Key Words. waterfitness, physical fitness, overweight. 

 
Introduction 

Obesity can be caused by an excessive energy intake combined with insufficient exercise and an 

accumulation of subcutaneous fat in the body (Fischer-Posovszky, 2007). Obesity is the result of a number of 

influencing factors, including unhealthy lifestyles, unhealthy eating habits, and genetic factors, among others. 

Belly fat accumulation is an appealing research topic because it is linked to a greater likelihood of cardiovascular 

disease, diabetes, and cancer (Jensen et al., 2013). Adipose tissue is a hormone-secreting endocrine organ, 

adiponectin is a protein involved in energy metabolism, is one of these factors that has anti-inflammatory 

properties, as well as may aid in the prevention of atherosclerosis (Hocking et al., 2013). As a result, higher 

adiponectin levels may be linked to a lower risk of cardiometabolic disease. Despite the fact that adiponectin is 

primarily produced by adipose tissue, obese people have lower circulating levels than lean people individuals 

(Arita et al. 1999). For the treatment of obesity, it is generally recommended to establish lifestyle patterns that 

include active exercise and proper eating habits (Jensen et al., 2013) Adipose tissue in the abdomen 

hypertrophies and infiltrates macrophages, resulting in low-grade chronic inflammation and impaired insulin 

function. Furthermore, under normal conditions, fat acts as a hormonal organ, making adipokines like leptin, 

resistin, and adiponectin. These adipokines regulate the metabolism and immune system of the body. Excess 

accumulation, on the other hand, impairs adipokine function (Ambeba et al., 2013). 
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Nowadays, people are getting more and more physically active and exercising (Mesias, 2022), 

especially in big cities; this means that our society truly recognizes the health and fitness benefits of exercise 

according to the principles of frequency, intensity, time, and type (FITT)( Geidl et al., 2020). Individuals with 

normal weight should exercise for at least 30 minutes every day to keep the body fit and healthy, while to 

maintain body weight, the dose for moderate intensity exercise is 150 minutes per week, and the dose for 

vigorous exercise is 75 minutes per week (Esposito et al., 2003). Sports training can be done on land or in water, 

water fitness is an exercise that uses the upper and lower extremities in water to train the entire body, one of 

which is aquarobics (Mukarromah, 2014). Aquarobics exercise is a form of aerobic exercise performed in water 

accompanied by music (Mukarromah et al., 2022). The benefits of exercising in water include the fact that the 

body relaxes more and water's physical properties, buoyancy, resistance, pressure, water temperature, and 

thermoregulation are some examples are followed, as well as the underwater effect of high gravitational pressure, 

which gives you more endurance. Exercise in water is thought to increase muscle strength due to the resistance 

exerted on the body by varying upper and lower limb magnitude and speed movement, as well as water resistance 

in various ways, aquarobic movement choreography includes aquafit kick-butt cardio, aquafit aching body, 

aquafit running, aquafit shallow, aquafit deep, and aquafit water (Sanders et al., 2013; Nagle et al., 2016; Nagle 

et al., 2019). 

Long-term aquafitness has been shown to help adults in their forties and fifties improve their physical 

condition and the reduction of musculoskeletal disorders, prevent falls and reduce stress (Takeshima et al., 2002). 

The effects of water-based exercise versus land-based exercise on physical fitness in older women International 

Journal of Gerontology (Heywood et al., 2017; Katsura et al., 2010; Kaneda et al., 2008). As a result, 

Waterfitness exercise has been recommended as a safe and effective form of exercise way to increase muscle 

strength and health in middle-aged and elderly people (ACSM, 2013).  Previous study found that combining 

exercise training with caloric restriction had inconclusive results on adiponectin levels; however, adiponectin 

levels were found to increase after weight loss (Bruun et al., 2003; Summer et al., 2011; Bouchonville et al., 

2014). Other studies shown that adiponectin levels are rising not accompanied by a loss of body weight, states 

that an adiponectin elevation is not associated with weight loss (Arvidsson et al., 2004; Kovacova et al., 2009; 

Ryan et al., 2003), so there is still a lack of proper data and research results to use as the foundation for 

determining measured and regular exercise doses for managing body weight and adiponectin. Because of 

adiponectin's potential role as a cause of obesity and cardiometabolic disease (Calton et al., 2013; Chandran et 

al., 2003), only a few studies have compared caloric restriction and exercise.  

It is exciting to conduct research and clarification to determine the appropriate dose of exercise and food 

intake in the management of obesity using adiponectin level indicators. Previous research has shown that the size 

and number of adipocytes in the abdomen (central obesity) change in response to overeating (You et al., 2006),  

as well as weight loss. However, there have been few studies have looked into whether weight loss The effects on 

adiponectin production by adipose tissue were inconclusive. The goal of this research was to find out whether the 

dose of Aquafit-Running (AR) exercise with an intensity of 75% HRmax, duration of 45 minutes, frequency of 3-

4 times per week, and calorie restriction [consumption of Fit-Bar (FB) 1 pack before and after treatment could 

affect adiponectin levels in obese women. 

 

Methods  

Participants and Study Design 

The study excluded participants who had serious injuries or illnesses that prevented them from 

participating in sports. No prior water sports training is required, and all participants have no prior water sports 

experience. Forty-eight obese women, we used a randomized pretest-posttest control group design (BMI > 31 

kg/m
2
) aged 50–60 years, who were divided into four groups. Aquafit-Running (AR) Group Fit-Bar (FB) group 

were given 1 pack of Fit-bar before and after treatment for 6 weeks (n = 12), the Aquafit-Running and Fit-Bar 

group (AR+FB) (n = 12), as well as the control group (n = 12). Before and after treatment (after 6 weeks), body 

fat percentage, body weight, height, BMI, and adiponectin levels were measured. 

Study Approval 

Before signing the informed consent form, All participants were informed of the potential risks and were 

given a copy of the study procedures to read. The Indonesian Research Ethics Committee, Kariadi Hospital, 

Diponegoro University, Semarang (No.781/EC/FK/RSDK/2022) approved this study. 

Aquafit-Running (AR) Training Program 

The participants performed 12 sessions of aquatic exercise instruction over the course of 6 weeks, twice 

a week and this training technique has already been described (Mukarromah et al., 2017; Mukarromah et al., 

2023). Our aquafit-running class regimen included warm-up activities like jogging and moderately intense water 

aerobics for five minutes, for twenty minutes during this phase, the sample receives jogging, aquafit-running, 

with the goal of raising the heart rate to 65-70% of the maximum heart rate, resistance training with for ten 

minutes, and cool-down activities like stretching ten minutes. Each activity was followed by a 2 to 3 minute rest 

period. Three to four cycles of 25-meter jogging made up an aquafit running. The program was made to be 

finished in 45 minutes. Previous studies have validated the training program's safety, which incorporates low 
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intensity to moderate intensity exercise (Sanders et al., 2013; Nagle et al. 2016; Nagle, 2019; Mukarromah et al., 

2023). The exercises were carried out in the college's outdoor pool (depth: 1.2-1.5 m, temperature of the water: 

28.0°C-29.0°C) under the guidance of a fitness coach. The participants' was held on the same day as this 

instruction. In this study, the participants' heart rates [HR] were periodically checked while exercising in the 

water using a heart rate monitor (Polar H10 bluetooth Heart Rate Monitor ANT+ - Forest Camo, Germany). 

Fitbar Nutrition Fact 

Energy bars are supplements manufactured with cereals, vitamins, and flavorings designed to provide 

quick energy. Energy bars provide the body with essential carbohydrates to fuel exercise. Given that they 

frequently contain extra protein, carbs, dietary fiber, and other nutrients, fitbar may be advertised as a functional 

food, Fitbar, made from organic ingredients and flavored with oats, peanut butter, honey almond, and coffee. 

Glucose Syrup, Whole Wheat Flour (5.6%), Soy Puff, High Fructose Syrup, Margarine, Sucrose, Natural 

Sweetener Isomalt, Vegetable Humectant Glycerine, Natural Sweetener Maltitol, and Quinoa Powder (1%). 

White Chocolate Compound Coating (Sugar, Vegetable Fat) Allergens: Gluten, Milk, and Soybeans: Gluten 

Traces. Fitbar MultiGrain Choco delight, 22 gram, KALBE Nutritionals]. 

Anthropometry Measurements 
At least two hours were spent fasting before anthropometric measurements were taken. The heights and 

weights of the participants were measured., as well as their BMI values are defined as relationship between body 

weight (kg) and square of height—were computed (m
2
), BMI is considered underweight if it is less than 18.5 

kg/m
2
, BMI is between 18.5-25 kg/m

2
, which is considered a healthy weight level, if BMI is between 25 and 30, 

are considered overweight, 25.0-30 kg/m2 and obesity is defined as a BMI of 30 or higher (WHO., 2000). The 

bioelectrical impedance method was used to determine body fat and lean body mass (TANITA Inc., Tokyo, 

Japan (MC-780A-N). 

Statistical Analyses 

The collected data is electronically cleaned, coded, and tabulated, Hypothesis testing and descriptive 

analysis are also part of data analysis. Standard deviation and mean are displayed in graphs and tables frequency 

distributions are displayed for interval and ratio data, but not for nominal and ordinal data. The Levene Statistics 

Test of Variance was used to examine the data for variance homogeneity. The Shapiro-Wilk test is used to 

determine homogeneity and normality before putting the theory to the test. The Tukey's HSD post hoc test was 

used to examine data with a normal distribution and homogeneous data variance after a parametric one-way 

ANOVA (open significant difference). Regardless of whether the When the data were not normally distributed 

or the variance was not homogeneous, the Kruskal-Wallis and Mann-Whitney differential tests were used to 

perform a non-parametric analysis. To test the results of measurements and calculations, the SPSS system for 

Windows version 21 was used (Agus, 2009; Hartono, 2011).  95% confidence level was used throughout the 

analysis. 

Blood Serum for Adiponectin Levels 

Adiponectin measurement is a blood test that detects Adiponectin is a circulating hormone. Adiponectin 

is a hormone that regulates glucose metabolism as well as fatty acid catabolism. Low levels of adiponectin levels 

in the blood (hypoadiponectinemia; 4 g/mL) have been linked to atherosclerosis (coronary artery disease, 

stroke, peripheral artery disease), sleep apnea, non-alcoholic fatty liver disease, gastritis, and gastro-intestinal 

disorders Endometrial cancer, postmenopausal breast cancer, leukemia, colon cancer, gastric cancer, and prostate 

cancer are all examples of cancers that can occur in women and hyperadiponectinemia has been linked to heart, 

kidney, and lung disease.  

After a 12-hour fast (both before and after 6 weeks of exercise), antecubital vein blood samples were 

collected into vacutainer tubes with EDTA under the same conditions and time periods. The concentration of 

adiponectin in plasma was determined using an Quantikine kits and enzyme-linked immunosorbent assays (R&D 

System, Minneapolis, MN). This test had a sensitivity of 0.2 ng/ml. In our laboratory, the variation coefficients 

between assays were 5.7% and 3.4%, respectively and the blood was centrifuged at 3000 rpm for 10 minutes 

before being stored in a deep freezer at 70 °C.  

 

Results 

The subjects' average age, height, energy, protein, and fat intake in any of the groups, the differences 

between before and after treatment were not statistically significant.  

However, after treatment, body weight and body fat percentage were significantly different from the 

control group. (p=0.000). According to the regulation of the Minister of Health of the Republic of Indonesia No. 

28 of 2019, the recommended nutritional adequacy rate for Indonesians is female aged 50-64 years with a body 

weight of 56 kg, 158 cm, calorie needs of 1800-2150 kcal, protein of 60 gr, and fat 50 gr, food intake was 

measured using a 24-hour food recall in this study and there were no statistically significant differences in the 

four groups' baseline characteristics, including baseline The characteristics of participants in the training and 

control groups were similar. Table 1 shows the baseline participants in the training and control groups shared 

similar characteristics. 
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Table 1. The characteristics of training and control group participants. 
Variabel P1(AR) 

Mean ± SD  

(n-12) 

P2 (FB) 

Mean ± SD  

(n-12) 

P3 (AR+FB) 

Mean ± SD  

(n-12) 

Control group 

Mean ± SD  

(n-12) 

 

p 

Age (year)  52.49±1.41 50.74±1.30 51.79±1.35 52.79±1.35 0.125(1)  

Intake energi (ccal) 3157± 119.97 3125± 165.81 3134± 116.01 3224± 121.18 0.212(1) 

Intake protein (g) 58.38±1.57 54.91±1.36 55.38±1.48 53.18±1.14 0.413(1)  

Intake fat (g) 59.17±2.13 58.13±2.12 55.23±1.84 55.16±2.34 0.251(1)  

Height (m) 1.55 + 0.03 1.53 + 0.05 1.54 + 0.02 1.53 + 0.01 0.173(1) 

Weight (kg) pre 66.11±3.41 65.16±4.24 65.41 ±5.31 65.41 ±4.11 0.282(1) 

Weight (kg) post 58.25±2.49 63.45±4.10 53.11 ± 4.61 65.01 ± 3.16 0.001(1) 

BMI (kg/m2) pre 32.78+1.13 32.97+1.05 32.29+0.98 33.27+1.95 0.315(1) 

BMI (kg/m2) post 30.56+0.93 32.46+1.54 29.19+1.16 33.01+1.14 0.000(1) 

Fat percentage (%) pre 37.64±1.58 36.48±3.14 36.82 ± 1.65 33.93 ± 1.95 0.076(1) 

Fat Percentage (%) post 33.44±1.26 34.03±2.21 30.61 ± 1.24 33.31 ± 0.73 0.000(1) 
(1)

 Uji Anova 

Aquafit-Running decreased lose BMI including body weight including by increasing energy 

expenditure, improving body composition, increasing mobilization capacity and fat oxidation, controlling food 

intake, and improving lipid profile. Body weight loss in the treatment vs. control groups, each group experienced 

a decrease. AF of 7.86 + 0.92; FB 1.71 + 0.14; AF+FB 12.30 + 0.70 and control group 0.40+0.95, body fat 

percentage each group AF of 4.20 + 0.32; FB 2.45 + 0.93; AF+FB 6.21 + 0.40 and control group 0.62+1.22. 

Table 2 shows the data for measuring adiponectin levels before and after treatment in each group. 

Table 2. Levels of adiponectin in the training and control groups before and after a 6-week intervention. 
Variabel P1(AR) 

Mean ± SD  

(n-12) 

P2 (FB) 

Mean ± SD  

(n-12) 

P3 (AR+FB) 

Mean ± SD  

(n-12) 

Control group 

Mean ± SD  

(n-12) 

 

p 

Adiponectin (g/ml)  5.69±1.68 4.92±1.45 5.11±1.65 4.24±0.76 0.472(1) 

Adiponectin (g/ml) 15.97±2.70 8.28 ± 1.81 10.72± 2.35 4.82±1.40 0.001(1) 

Delta Adiponectin (g/ml) 10.28±1.02 3.36±0.36 5.61±0.70 0.58±0.64 0.000(1)  

[1]
 Uji Anova 

 

Adiponectin levels in each group before treatment (pretest) 5.69+1.68; 4.92+1.45; 5.11+1.65; 4.24+ 

0.76 (p = 0.472). Posttest 15.97+2.70; 8.28+1.81; 10.72+2.35; and 4.82+1.40 (p=0.001) in comparison to the 

control group. There was a significant difference in adiponectin levels between groups after treatment 

10.28+1.02 in the AF group, FB 3.36 + 0.36; FB+AF 5.61+0.70; and 0.58+0.64 (p=0.000) in comparison to the 

control group. After 6 weeks of treatment with AF+FB (5.61 g/ml), the concentration in the AF group has 

increased by 34% (10.28 g/ml), but not in the FB or control groups. Furthermore, plasma adiponectin 

concentrations in people who lost body weight were higher and lower than the average percent weight loss in the 

AF (7.86 kg) and AF+FB (12.30 kg) groups, respectively (Table 1). Adiponectin concentrations (5.61 g/mL) 

(p=0.001) in the AF+FB group who lost 12.7% or more, and adiponectin concentrations tended to increase in the 

AF group who lost less than 12.7% (p=0.001) (0.28 g/mL) (p=0.000) concentration increased significantly. 

Adiponectin levels remained unchanged in both the FB and control groups in women who lost less than 12.7% of 

their body weight (p=0.007). 

AR FB AR+FB CG

*
*

AR = Aquafit-Running.                   FB = Fitbar.                    AR + FB = Aquafit-Running + Fitbar CG = Control Group 

p=0.000

p=0.000 Post-test

Pre-test

0

6

2

4

8

10

12

 
Figure 1. Adiponectin levels before and after treatment. 
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Discussions 

The current study looked at the impact of 6 weeks of aquafit running and fit bar consumption on 

adiponectin in obese females. The combined approach significantly increased Adiponectin levels in the two 

groups (Aquafit-running and Aquafit-running Fitbar), while the control group's Adiponectin amounts remained 

low. Furthermore, the study discovered a statistically significant difference in adiponectin levels between groups, 

which were reduced in the aquafit-running, fitbar, aquafit running fitbar, and control groups. Some studies 

supported the study's findings, which revealed a significant increase in adiponectin concentrations following 

moderate to severe resistance exercise (Garekani et al., 2011). As a result, the effects of six months of resistance 

exercise intensity (various low and moderate intensities ranging from 50% to 80% RM 65%) on adiponectin in 

elderly people were investigated, It was eventually discovered that adiponectin levels significantly increased after 

moderate to severe exercise and low intensity does not change (Jürimäe et al., 2005). 

According to these findings, healthy subjects' circulating adiponectin levels are in the range of  5 and 20 

g/mL (Matsuzawa, 2005). Obesity has been found to be the primary factor that is human adiponectin 

concentration is closely related. In obese people, other adipokines are secreted at higher than normal levels (Arita 

et al., 1999). However, Adiponectin levels in the blood drop significantly in both animal and human research 

when obesity is present., possibly due to decreased protein secretion. BMI and adiponectin have been shown to 

have an inverse relationship (Kumada, 2003). Adiponectin levels in obese subjects are consistently reported to be 

6 g/mL (Esposito  et al., 2003; Faraj et al., 2003). 

Circulating adiponectin concentrations in postmenopausal women with comparable weight loss (12%) 

caloric restriction alone had no effect. However, when the caloric restriction intervention was combined with 

exercise training, the effect was significantly increased. This is supported by changes in adiponectin release from 

subcutaneous adipose tissue with abdominal fat releasing significantly more and the AR+FB group had an 

increase in gluteal fat, while the AR group had an increase in the release of adiponectin from both abdominal and 

gluteal fat. Despite due to the fact that no the relationship between adiponectin levels and adipose tissue release, 

the changes after AR+FB intervention were in the same direction. As a result, differences in the release of 

adiponectin from subcutaneous fat in response to AR and AR+FB interventions could explain some of the 

circulating data concentration variations. Women who lost more than 12.7% of their body weight of their body 

weight had higher levels of adiponectin, those who lost less than 12.7% of their body weight experienced no 

change. According to the findings of this study, caloric restriction may require an even greater weight loss in 

women to alter the concentration of circulating adiponectin. We believe this is because women have a higher 

percentage of body fat than men; as a result, similar total weight loss in women is frequently associated with a 

lower percentage of fat mass loss, and adiponectin is primarily produced by adipose tissue. 

Exercise alone has inconsistent effects on the level of adiponectin, The majority of studies show that 

exercise has no effect on adiponectin levels (Bouchonville et al., 2014). Other studies, on the other hand, found 

that despite the fact that exercise training increased adiponectin, maintaining or losing only a small amount of 

weight (Moghadasi et al., 2012). These two studies, like caloric restriction-induced weight loss, were only in 

men, and those with no change in adiponectin concentration included both men and women or women only 

(Polak et al., 2006; Abbenhardt et al., 2013).  In a few of these studies, adiponectin was measured at least 24 

hours following the most recent exercise session, but not in others (Christiansen et al., 2010).  As a result, we 

cannot rule out the possibility that the timing inconsistency with respect the previous exercise also contributed to 

the inconsistency of the results. Our results indicate that exercise increases adiponectin's sensitivity to a weight-

loss program. Furthermore, there are no studies that we are aware of that have used caloric restriction or exercise 

interventions, our findings suggest that variations there were differences in adiponectin release from gluteal fat 

observed similar to changes in abdominal fat but of a lesser magnitude. Exercise and caloric restriction-induced 

weight loss may influence adiponectin concentration levels through different mechanisms. 

 

Conclusions 

In conclusion, According to our findings, the concentration of the amount of circulating adiponectin did 

not change with fitbar consumption only, but increased when aquafit running was added. Changes in circulating 

adiponectin concentration correlated with changes in adiponectin release from the subcutaneous fat abdominal as 

well as gluteal adipose tissue. Our findings and those of others suggest that a greater percentage of weight loss is 

required in women to increase adiponectin levels, and that exercise enhances the effects of weight loss on 

adiponectin levels. Aquafit-running allows you to exercise in the water, aquafit-running choreography combined 

with measured and consistent doses of exercise (intensity 75% HRMax, duration 45 minutes, frequency 3-4 times 

per week), accompanied by fitbar consumption for six weeks, can reduce body weight and increase adiponectin 

levels in obese women. This demonstrates that doing aquafit-running exercises becomes a modulator in obesity 

prevention and an alternative to non-pharmacological obesity prevention. 
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