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ABSTRACT 

We compared effects of small-sided recreational soccer on metabolic controls, lipid profile and physical characteristics in untrained 

males. Thirty-five participants with mean age 19.08 years were randomized into three different groups namely; six a side group (n = 

12), four a side group (n=8) and control group (n = 15). Participants in six a side and four a side group played supervised 

recreational football on artificial outdoor pitches for sixteen weeks. Duration of each session was 30 minutes with two halves of 15-

15 minutes. Testing for lipid profile and metabolic controls was done at designated laboratory as per standard protocols. Polar heart 
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rate monitors were used to measure intensity of football sessions. To compare effects, one-way anova was used. We observed 

significant differences among three groups in HbA1C (F2, 29 = 12.82, p = .000), fasting sugar (F2, 29 = 10.81, p = .000), total cholesterol 

(F2, 29 = 7.51, p = 0.002), triglycerides (F2, 29 = 10.11, p = .000), low-density lipoprotein (F2, 29 = 9.39, p = .001) and very low-density 

lipoprotein (F2, 29 = 6.27, p = .005). We also observed significant differences among three groups in systolic blood pressure (F2, 29 = 

13.77, p = .000), diastolic blood pressure (F2, 29 = 8.97, p = 0.001) and resting heart rate (F2, 29 = 13.81, p = .000). However, no 

significant change was reported in high-density lipoprotein among three groups (F2, 29 = .291, p = .750). Findings of the present 

study suggests that recreational football training with six and four sided teams appears to be effective in bringing change in 

physiological and physical parameters in untrained males. Fasting blood glucose and HbA1c reduced significantly in both six a side 

group and four a side group after 16 weeks of recreational football. 

 

Keyword: Small Sided Football, Lipid Profile, HBA1c 

 

1. INTRODUCTION 

Health profile of person along with mortality from cardio vascular disease has a relationship with activity of person (Hu et al., 2005). 

This is a well-known fact documented, that physical activity affect positively many diseases related to lifestyle and other 

cardiovascular risk factors (Pedersen & Saltin, 2006). One of the major health problems of this century is physical inactivity (Blair, 

2009). 

The health and fitness from conventional exercises like performing exercises on cycle or doing jogging or running are well 

established (Goodpaster et al., 2003; Menshikova et al., 2005; Ross & Janssen, 2001; Tjonna et al., 2008). The main problem with such 

types of exercise regime is the adherence, which is usually quite low (Robison & Rogers, 1994). This poor adherence to such 

endurance activities is generally because of inability of these exercises to generate intrinsic motivation among participants (Silvaet 

al., 2008; Teixeira et al., 2006). 

Any exercise programme must be enjoyable so that it could be successfully incorporated into person’s lifestyle (Ryan & Deci, 

2000). In addition, there is evidence, which suggest that non-structured exercise regimes are more liked by adults than doing 

exercise alone in a structured way (Burke et al., 2005). Participation in recreational sports compare to traditional endurance training 

is more enjoyable, if it takes place in a social environment. However, at present, it is not clear if recreational sport or activity is 

actually effective in improvement of health & fitness (Brittany et al., 2013). 

Small-sided games of soccer provide a marked physiological response for all ages including youngsters, elderly and untrained 

individuals.  Football practice or training of 12 to 14 weeks has proved to be enough for inducing muscular adaptation and other 

performance related parameters, which are maintainable, and some of them can be even further elevated if continued to train even 

though at reduced level of frequency (Krustrup et al., 2010). 

Sports participation has been widely accepted as important for public health (Khan et al., 2012). Football is immensely popular 

team sport in the world. There are around 270 million or more active club players in world (FIFA, 2006). Football participation also 

renders peer-based psychosocial support (Ottesen et al., 2010), and it is likely that it will contribute to long-term adherence to 

training. Therefore, aim of present study was to compare the effects of 16 weeks six a side and four a side recreational football on 

physical characteristics, metabolic controls and lipid profile in untrained males. 

 

2. MATERIALS AND METHODS  

Participants 

We randomized 35 untrained males into three different groups namely; six a side football group (SFG), n = 16; four a side football 

group (FFG), n = 8 and the third one as control group (CG), n = 15. After 16 weeks of intervention, there was no withdrawal of 

participants from the SFG and FFG groups whereas in control group three participants withdrew from the study and did not report 

for measurements after 16 weeks of intervention. SFG and FFG groups played recreational soccer for sixteen weeks. Control group 

participants are advised to follow their normal routine. The study was approved by the Research Committee of King Fahd University 

of Petroleum and Minerals vide project number IN131063. 

 

Study Design 

Participants in SFG group played 6 a side supervised recreational football on artificial outdoor pitches, while participants in FFG 

group played 4 a side recreational football. The football pitches were 30 m wide and 40 m in length. In order to keep up the 
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intensity high, fulltime goalkeeper was not allowed. We choose evening time to organize our sessions of recreational football. 

Participants played football for 30 minutes in each session with two halves of 15-15 minutes. Before starting session, participants 

had to perform warming up exercise for 10 minutes. After the end of supervised football session, participants carried out cooling 

down exercise for 10 minutes, which included stretching exercises, and slow jogging and walking. The intensity of football sessions 

was measured by monitoring the heart rate of all participants in both experimental groups.  

 

Testing Protocols 

Body fat percent was recorded using Omron body composition Scale. Hear rate while playing football was checked and recorded 

with help of Polar Heart Rate Monitor. Blood sample were taken for measuring fasting glucose, HbA1c, total cholesterol, low density 

lipoprotein, very low density lipoprotein, high density lipoprotein, and triglycerides), according to standard procedures. Blood 

pressure and heart rate at rest was checked and recorded after resting in supine position for at least 20 minutes using Omron Blood-

Pressure Monitor. 

 

Statistical Tests 

We have checked normality of data using Shapiro Wilks Test. In addition, between group differences in delta values (post minus pre 

values) was tested by one-way ANOVA. Wherever significant differences were found, bonnefori post hoc test was employed to find 

differences between two groups. The data was presented as mean & standard deviation. 

 

3. RESULTS 

General characteristics are shown in table 1. Mean age of participants was 19.08 years. No adverse complications occurred during 

the exercise programme. The study outcomes are shown in (table 2).  

 

Table 1 General Characteristics 

 

Variables SFG FFG CG 

Age(years) 19.50 ± 0.522 19.50 ± 0.53 18.25 ± 0.45 

Height (m)  167.37 ± 3.71 174.00 ±  2.00 
171.91 ± 5.29

  

Weight(kg)  72.02 ± 8.36 
79.00 ± 8.62

  
69.87 ± 9.50 

BMI (kg/m2)  25.40 ± 2.29347 
26.08 ± 3.54

  
23.87 ± 3.32 

Average Hear Rate (b/m) (Measured 

during play) 
165.18 ± 9.69 169.44 ±  8.95  

Maximum Heart Rate (b/m)  190.54 ± 8.61 192.81 ±  5.59  

Playing Time (min)  

(Minutes per session) 
26.92 ± 3.94 29.20 ± 6.02  

           Data shown as Means ± SD 

 

Table 2 Physical Characteristics, Metabolic Controls and Lipid Profile (Difference between Post and Pre Scores, One Way Anova) 

Variables SFG FFG CG P Value 

Body Mass (Kg) 0.17±1.56 
1.83±1.34$

  
-1.4±1.42$# .000* 

Body Fat (%) 0.70±1.44 0.72±0.50 -1.31±1.30$# .000* 

Systolic BP (mg/dl) 9.16±7.09  
4.25 ±3.24

  
-1.00±1.53$ .000* 

Diastolic BP (mg/dl) 3.08±2.60 
1.25 ±2.05

  
-0.91±3.62$ .001* 

Heart Rate (mg/dl)  8.91±6.52 7.75±3.45 0.91±3.62$# .000* 
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HbA1C -0.15±0.11 
0.11±0.12$

  
-0.10±0.11# .000* 

FS (mg/dl) 15.83±4.34 19.00 ±1.85 
11.2±4.07$#

  
.000* 

TC (mg/dl) 15.16±5.42 31.12 ±7.12$ 

14±15.08#

 

  

.002* 

TG (mg/dl)  -1.41±20.86 8.37±8.94 -28.8±23.04$# .000* 

HDL (/cmm) -0.36±5.11 1± 4.24 $ 
-0.1±2.40#

  
.750 

LDL (%) -1.41±20.86 43.87±26.67$ 18.48±12.42# .001* 

VLDL (%) 0.63±4.98 
-1.62±3.47

  

-2.34±5.20

 $

  

.005* 

            Data shown as Means ± SD, *significant difference P < 0.05 

      $significant difference from SFG, #significant difference from FFG 

 

Physical Characteristics 

One way ANOVA revealed significant differences in body mass among SFG, FFG and CG after 16 weeks of recreation football (F2, 29 = 

11.89, p = .000). Bonferroni post hoc test revealed significantly lesser mean in SFG (71.85±8.53) than FFG (77.16±7.28 ), (p = .057) 

and CG (77.30±8.74), (.039).  FFG also had significantly lesser mean (77.16±7.28) compared to CG (77.30±8.74), (p=.000). Significant 

differences also seen in body fat percent among SFG, FFG and CG (F2, 29 = 10.32, p = .000). Bonferroni post hoc test revealed 

significantly lesser mean (25.27±5.02) in SFG than CG (22.19± 5.52), (p = 0.001). FFG also had lesser mean (22.41±6.64) than CG 

(22.19± 5.52), (p = 0.003).  

 

 

Figure 1 Mean Values of FS, DBP, SBP and RHR at Baseline and after 16 week of Intervention in SFG, FFG and CG Groups 

 

Significant difference was seen in systolic blood pressure among SFG, FFG and CG (F2, 29 = 13.77, p = .000). Bonferroni post hoc 

test revealed significantly lesser mean (106.91±7.91) in SFG than CG (112.00± 4.30, (p= .000).  Significant change was also observed 

in diastolic blood pressure. There was statistically significant difference among SFG, FFG and CG group (F2, 29 = 8.97, p = 0.001). 
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Bonferroni post hoc test revealed significantly lesser mean (63.00±3.07) in SFG than CG (70.00± 3.51, p= .001). We have also 

observed significant differences in resting heart rate among SFG, FFG and CG (F2, 29 = 13.81, p = .000). Bonferroni post hoc test 

revealed significantly lesser mean (65.08± 6.47) in SFG than CG (73.91± 7.66), (p = .000). FFG also had significantly lesser mean 

(67.12± 8.02) compared to CG (73.91± 7.66), (p = .002) (Table 2, Fig. 1). 

 

Metabolic Controls 

One-way ANOVA revealed significant differences in HbA1C among SFG, FFG and CG (F2, 29 = 12.82, p = .000). Bonferroni post hoc 

test revealed significantly lesser mean (5.20±0.15) in FFG than SFG (5.39±0.13, p= .000). FFG also had significantly lesser mean 

(5.20±0.15) than CG (5.28± 0.18, p= .001). ANOVA also revealed significant differences in fasting sugar among SFG, FFG and CG (F2, 

29 = 10.81, p = .000). Bonferroni post hoc test revealed significantly lesser mean (80.91±4.35) in SFG than CG (81.20±4.71, p= .016).  

FFG also had significantly lesser mean (76.87±4.88) than CG (81.20±4.71, p= .000) (Table 2, Fig 2). 

 

 

Figure 2 Mean Values of HBA1c at Baseline and after 16 week of Intervention in SFG, FFG and CG Groups 

 

 

 

Figure 3 Mean Values of TC, TG, HDL and LDL at Baseline and after 16 week of Intervention in SFG, FFG and CG Groups 
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Lipid Profile 

Significant change was observed in total cholesterol (TC) values after 16 weeks of football among three groups. There was 

statistically significant difference among SFG, FFG and CG group (F2, 29 = 7.51, p = 0.002). Bonferroni post hoc test revealed 

significantly lesser mean (126.87±7.80) in FFG than SFG (147.00±24.67, p= .007) and CG (148.16±24.18, p= .004). One-way ANOVA 

revealed significant differences in triglycerides (TG) among SFG, FFG and CG group (F2, 29 = 10.11, p = .000). Bonferroni post hoc test 

revealed significantly lesser mean (78.91± 9.43) in SFG than CG (90.80±26.94), (p = .006). FFG also had significantly lesser mean 

(83.87 ±3.79) compared to CG (90.80±26.94), (p = .001).  

There no significant change reported in high-density lipoprotein (HDL) among SFG, FFG and CG group (F2, 29 = .291, p = .750).  

One-way ANOVA revealed significant differences in low-density lipoprotein (LDL) among SFG, FFG and CG group (F2, 29 = 9.39, p = 

.001). Bonferroni post hoc test revealed significantly lesser mean (62.68±10.97) in FFG than SFG (74.1±26.47), (p = 0.001) and CG 

(81.60±19.70), (p = 0.003). We have also observed significant differences in very low-density lipoprotein (VLDL) among SFG, FFG and 

CG group (F2, 29 = 6.27, p = .005). Bonferroni post hoc test revealed significantly lesser mean (15.68±2.16) in SFG as compared to CG 

(18.00±5.42), (p = 0.005) (Table 2, Fig. 3). 

 

4. DISCUSSION 

Physical Characteristics  

We have also followed participants for 6 months post intervention. We will be discussing follow up during discussion of our findings. 

Body mass and body fat percent was significantly reduced in SFG and FFG groups compare to control group following 16 weeks of 

recreational football. These results were in line with another study on football where body fat percent was reduced significantly after 

12 week of football (Randers et al., 2009). Both BM and BFP also reduced significantly with in SFG and FFG group during 16 weeks of 

intervention. But this effect could not be carried over for next 6 months as BM and BFP was increased during 6 month of follow up 

period compared to baseline. This shows that participants did not follow the intervention beyond 16 weeks of study period. There 

was significant change in blood pressure among three groups following 16 week of intervention. SBP & DBP was reduced 

significantly during the intervention period of 16 weeks with in SFG and FFG group. Participants in both SFG and FFG reached to a 

level of systolic blood pressure (106.91 & 113.87 mmHg) and diastolic pressure (63 & 68.87 mmHg) respectively after 16 weeks of 

football training. This was an indication of good cardiac health. Also in the meta-analysis of 61 studies, it was found that risk of 

cardiac death was decreased linearly to decreased blood pressure with (systolic 115mmHg & diastolic 75mmHg) (Cornelissen et al., 

2005). But after 6 month of follow up period both diastolic and systolic blood pressure reverted back to baseline levels in both SF 

and FFG groups. This shows that benefits of 16 weeks of training in football were not carried forward for next 6 months. However, 

benefits of 16 week of football training was maintained in resting heart rate as it reduced significantly even after  6 month follow up 

period in both SFG and FFG Group. Further significant change was seen in resting heart rate between intervention and control 

groups from pre to post test. Resting heart rate also changed significantly with in SFG and FFG groups.    

 

Metabolic Controls 

HbA1C and fasting blood glucose changed significantly among three groups. Post hoc test revealed significant difference in HbA1C 

between SFG and FFG groups. FFG group reported lower HbA1C compared to SFG and CG group after 16 weeks of training. After 6 

months of follow up period, HbA1C increased in both SFG and FFG group, which shows no effect of intervention on participants 

during follow up period. On the other hand, fasting sugar in both SFG and FFG groups reduced significantly after 6 month of follow 

up period. Both results are bit contrary to each other. There was a steady and gradual decrease in fasting sugar from baseline to 6 

months in both SFG and FFG groups. 

 

Lipid Profile 

There was significant change in total cholesterol, triglycerides, low-density lipoprotein and very low-density lipoprotein among three 

groups. TC and LDL reduced significantly in both SFG and FFG groups. However, TG and VLDL increased in FFG group after 16 

weeks. No significant change was seen in high-density lipoprotein among three groups. We have seen reduction in TC and LDL from 

baseline to 16 weeks with in both SFG and FFG group; however TC was increased back to pre-training level during 6 month follow 

up in both groups. LDL is the only component, which has shown reduction even after 6 months of training during follow up period 

in FFG group. LDL is a strong predictor of coronary artery disease, reduction in LDL during 6 month training is one of the positive 

outcomes of the study. However, LDL in SFG group increased back to baseline levels after 6 month of follow up. Our results on LDL 

in FFG group were supported by another study on football where LDL was reduced after 12 weeks of training (Menshikova.et al., 
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2005). HDL is also one of the positive outcomes as it increased in both SFG and FFG groups even during 6 month follow up. This 

shows that effect of 16 week of football training were carried forward for next 6 months. As also suggested in literature that HDL 

generally respond to aerobic type training which increases according to the dose along with increase in energy expenditure 

(Kokkinos & Fernhall, 1999; Durstine et al., 2001; Durstine et al., 2001a; Durstine et al., 2001b). 

After completion of 16 weeks of intervention, follow up period of 6 months did not produce encouraging results. Most of the 

components returned to baseline levels or more during this follow up period. This shows that participants were not motivated 

enough to carry on with recreation football after the intervention was over. These negative changes during follow up period could 

be because of combination of many other factors including diet. Moreover, intervention was finished just before the summer 

vacation of university. It means that participants spend majority of their follow up period in vacation, and they might not have access 

to continue recreational football back home. 

 

5. CONCLUSION  

Findings of the present study suggests that recreational football training with six and four sided teams appears to be effective in 

bringing change in physiological and physical parameters in untrained males. Fasting blood glucose and HbA1c reduced 

significantly in both SFG and FFG group post 16 weeks of recreational football. Blood pressure and resting heart rate also reduced 

significantly post 16 weeks in both SFG and FFG groups. Significant reduction was seen TC and LDL in both SFG and FFG groups. 

Recreational football could be promoted as an intense physical activity for untrained males with inactive background. Present study 

showed that 16 week of recreational small-sided football sessions would have positive outcome on the health profile of inactive 

males. Furthermore, our study indicated that regular participation in recreational small-sided football could have a similar training 

effect compare to traditional aerobic exercises. Keeping in view limitations, number of players in a team (Small sided games) is more 

important factor than the size of football pitch to elicit favorable response in various cardiovascular factors.  

 

Authors Contribution 

Rakesh Tomar - Principal Investigator 

Varghese C Antony - Co-Investigator 

 

Conflict of Interest 

Authors hereby declare that they have no conflict of interest. 

 

Funding 

This project was funded by Deanship of Scientific Research at King Fahd University of Petroleum & Minerals (KFUPM) under 

Research Grant IN131063. 

 

Acknowledgement 

The authors would like to acknowledge the support provided by the Deanship of Scientific Research at King Fahd University of 

Petroleum & Minerals (KFUPM) under Research Grant IN131063. 

 

RREEFFEERREENNCCEE  

1. Blair SN. Physical inactivity: the biggest public health 

problem of the 21st century. Br J Sports Med 2009; 43: 1–2. 

2. Brittany AE, Jonathan ED, Ross et al. The effects of 

recreational sport on VO2peak, VO2 kinetics and 

submaximal exercise performance in males and females. Eur 

J Appl Physiol. 2013; 113:259–266. 

3. Burke SM, Carron AV, Eys MA. Physical activity context and 

university student’s propensity to meet the guidelines. 

Centers for Disease Control and Prevention/American 

College of Sports Medicine. Med Sci Monit. 2005; 11:CR171–

176. 

4. Cornelissen VA, Fagard RH. Effects of endurance training on 

blood pressure, blood pressure regulating mechanisms, and 

cardiovascular risk factors. J Hypertens. 2005; 46: 667–675. 

5. Durstine JL, Davis PG, Ferguson MA et al. Effects of short-

duration and long-duration exercise on lipoprotein (a). Med 

Sci Sports Exerc. 2001a; 33: 1511–1516. 

6. Durstine JL, Grandjean PW, Davis PG et al. The effects of 

exercise training on serum lipids and lipoproteins: a 

quantitative analysis. Sports Med. 2001; 31: 1033–1062. 

7. Durstine JL, Thompson PD. (2001b). Exercise in the treatment 

of lipid disorders. Cardiol Clin. 2001b; 19: 1–19. 



                                                                                                                      

 

© 2019 Discovery Publication. All Rights Reserved. www.discoveryjournals.org     OPEN ACCESS 

 
 

P
ag

e8
4

2
 

ARTICLE ANALYSIS 

8. FIFA Big Count: 270 million people active in football - 

FIFA.com. 2006.  

9. Goodpaster BH, Katsiaras A, Kelley DE. Enhanced fat 

oxidation through physical activity is associated with 

improvements in insulin sensitivity in obesity. Diabetes. 

2003; 52:2191–2197  

10. Hu G, Tuomilehto J, Silventoinen K, Barengo NC, Peltonen M, 

Jousilahti P. The effects of physical activity and body mass 

index on cardiovascular, cancer and all-cause mortality 

among 47,212 middle-aged Finnish men and women. Int J 

Obes (Lond). 2005; 29:894–902. 

11. Khan KM, Thompson AM, Blair SN et al. Sport and exercise 

as contributors to the health of nations. The Lancet. 2012; 

380(9836):59-64. 

12. Kokkinos PF, Fernhall B. Physical activity and high-density 

lipoprotein cholesterol levels: What is the Relationship? 

Sports Med. 1999; 28: 307–314. 

13. Krustrup P, Dvorak J, JungeA et al. Executive summary: The 

health and fitness benefits of regular participation in small-

sided football games. Scand J Med Sci Sports. 2010; 20 

(Suppl. 1): 132–135. 

14. Menshikova EV, Ritov VB, Toledo FG et al. Effects of weight 

loss and physical activity on skeletal muscle mitochondrial 

function in obesity. Am J Physiol Endocrinol Metab. 2005; 

288:E818–E825.  

15. Ottesen L, Jeppesen RS, Krustrup BR. The development of 

social capital through football and running: studying an 

intervention program for inactive women. Scand J Med Sci 

Sports. 2010; 20(Suppl 1):118–131. 

16. Pedersen BK, Saltin B. Evidence for prescribing exercise as 

therapy in chronic disease. Scand J Med Sci Sports. 2006; 16 

(Suppl 1): 3–63. 

17. Randers MB, Nielsen JJ, Krustrup BR et al. Positive 

performance and health effect of a football training 

programme over 12 wks can be maintained over a one year 

period with reduced training frequency. Scand J Med Sci 

Sports. 2009; (Suppl. MS-9). 

18. Robison JI, Rogers MA. Adherence to exercise programmes. 

Recommendations. Sports Med. 1994; 17:39–52 

19. Ross R, Janssen I. Physical activity, total and regional obesity: 

dose–response considerations. Med Sci Sports Exerc. 2001; 

33:S521– S527. 

20. Ryan RM, Deci EL. Self-determination theory and the 

facilitation of intrinsic motivation, social development, and 

well-being. Am Psychol. 2000; 55:68–78. 

21. Silva MN, Markland D, Minderico CS et al. A randomized 

controlled trial to evaluate self-determination theory for 

exercise adherence and weight control: rationale and 

intervention description. BMC Public Health. 2008; 8:234.  

22. Teixeira PJ, Going SB, Houtkooper LB et al. Exercise 

motivation, eating, and body image variables as predictors 

of weight control. Med Sci Sports Exerc. 2006; 38:179–188. 

23. Tjonna AE, Lee SJ, Rognmo O et al. Aerobic interval training 

versus continuous moderate exercise as a treatment for the 

metabolic syndrome: a pilot study. Circulation. 2008; 

118:346–354. 


	Participants in SFG group played 6 a side supervised recreational football on artificial outdoor pitches, while participants in FFG group played 4 a side recreational football. The football pitches were 30 m wide and 40 m in length. In order to keep u...

