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The impact of recovery by cold water immersion on some 

immunoglobulin for young swimmers 
 

By: Assistant prof : Mohammad Hamed Mohammad Fahmy 
 

Introduction & Research's problem: 

The main target of sporting training for athletes specially with high levels 

is to increase the levels of performance through the contests; so the success is a 

must to achieve the harmony between the training loads and the different 

recovery  operations to attain super- compensation . on the contarary, the failure 

to achieve this harmony leads to overtraining which connects with many passive 

changes in the biochemical; immune; psychological and physiological and may 

cause injury variables  and decrease the performance.(33) 

The training load represents pressure on the different body parts 

producing many varied responses according to the type; the period and the 

hardness of training sued. The immune system is affected by these training 

loads aiming to protect the body from diseases ,The attain to overtraining leads 

to decrease the functions of the immune system; and to decrease the ability of 

the  body to with stand the infections and to cause diseases for 

athletes.(2)(4)(28)(55) 

 the immune system in the body of athletes relies on what the T-cells 

make as a helper for B-cells, to urge for producing antibodies like 

immunoglobulin (Ig) , There are multi – immunoglobulin in the blood like ( 

IgA, IgM, IgG, IgE, IgD ) have the ability to respond against the antigens 

.(6:220)(17)(43)(19)(65) 

The process of recovery  is considered various and multi – sides 

connecting with other processes inside the different training units as the degree 

of tiredness; training dose; body load and distributing the physical loads for the 

different periods of training season starting from the daily training dose and 

weekly load cycle. Cold water immersion (CWI) is recently considered a means 

of recovery for athletes used by specialist of physical preparation programs in 

different sports because it depends on a group at physiological mechanisms as 

vasoconstriction of blood vessels and muscle tissue cooling which lead to the 

decrease of blood flow, fatigue perception and delayed - onset muscle soreness 

(DOMS) and oxidative stress .(1:53,54)(3:292)(22)(23)(36)(46)(56)(58)(64) 

Through the researcher's task as a technical coach in the national teams of 

basketball obtaining 2nd position in Africa (2015) and 3rd position in Africa 

(2017), he noticed that there are many passive changes occurred for the athletes 

when the African and international competitions approach like tiredness, cold 

cases and sudden diseases for female players without any clear reasons. One of 

these reasons may lead to weakness and shortage in the immune functions for 

the athletes in this period because of existing high training loads and increasing 

the physical and psychological pressures, so the means of recovery  used much 
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more anytime before to prepare the athletes for training units continuously with 

high tensions unscientifically by fast responses in the immune changes for the 

athletes whether after the high training units or after the different means of 

recovery  used. Therefore the researcher tried to identify the effectiveness of 

different recovery  means (cold water immersion – massage – passive 

recovery)on some immune changes for serum immunoglobulin levels ( IgG, 

IgM, IgA ) in the blood during the period before the contests and after the high 

– pressure weekly cycle for young swimmers . 

Research's Aims : 

1. Identifying the level of concentration ( IGG, IGM, IGA ) in the blood for 

the swimmers before and after dimensions (after finishing weekly load 

cycle directly in the recovery  dimensions ( cold water immersion, 

massage and passive recovery for young swimmers. 

2. Comparing and finding the differences in the level of concentration ( 

IGG, IGM, IGA ) in the blood among (before dimension – after 

dimension – recovery dimension ) for the group of cold water immersion 

. 

3. Comparing and finding differences in the level of concentration ( IGG, 

IGM, IGA ) in the blood among (before dimension – after dimension 

recovery  dimension ) for the group of massage . 

4. Comparing and finding differences in the level of concentration ( IGG, 

IGM, IGA ) in the blood among (before dimension – after dimension- 

recovery  dimension ) for the group of passive recovery . 

5.  Comparing and finding differences in the level of concentration (IGG, 

IGM, IGA ) in the blood among the groups ( immersion in ice – massage 

– passive recovery) in the recovery  dimension . 

Research's Question : 

1. What are the changes occurred in the ratio of concentration (IGG, IGM, 

IGA ) in the blood in the after dimension as a result of training loads 

performance for high – tension weekly cycle for young swimmer's ? 

2. What are the changes occurred in the ratio of concentration (IGG, IGM, 

IGA ) in the blood among the recovery  dimension as a result of using the 

means of recovery  ( cold water immersion – massage – passive recovery 

) for young swimmers ? 

Research's procedures  

Research's approach & sample  

The researcher used the experimental approach by designing the before 

and after dimensions by one group, the sample contained (12) swimmers 

between (16-18) years chosen haphazardly from the ones listed in Zamalek, 

Ahly, Qahira, Tersana, Wadi Degla, and Tanta clubs . 

Research's experimental design : 

The research designed the research's sample by dividing into (3) groups : 

(4) swimmers for each, two experimental groups and the third for controlling 
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group. The 1st one for cold water immersion, the 2nd for massage and the last 

one for passive recovery depending on the before and after style – recovery . 

Research's sample's description : 

1. The personal motivation is a must for swimmers to share in the study; 

complete knowledge must be available. 

2. Approval of sample's individuals to draw blood samples in the different 

dimensions is a must . (Appendix 1) 

Table ( 1 ) 

Statistic description of research's sample in the variables of age, Height, 

weight, and training era N=12 

Serial 
Unit of 

measurement 
SMA 

Standard 

deviation 
Median 

Coefficient 

of torsion 

Age Yrs. 17.75 1.815 16.36 1.320 

Height c.m. 173.08 4.501 172.33 0.439 

Weight k.g. 71.00 3.275 70.26 0.373 

Training era Yrs 10.08 1.311 10.00 0.110 

It's shown from table (1) that the values of coefficient of torsion for age, 

Height, weight and training era were between (3±), so the sample is 

homogeneous. 

Table ( 2 ) 

Analysis of variance among the outcomes of before dimensions for 

research's groups ( cold water immersion – massage – passive recovery ) of 

study's variables 

Measurements Source of variance 
Total of 

squares 

Degree 

of 

liberty 

Average 

of total 

squares 

F. 

value 
Indication 

IgA 

Among groups 

Inside groups 

Total 

3.500 

2582.500 

2586.00 

2 

9 

11 

1.750 
286.944 

0.006 0.994 

IgM 
Among groups 
Inside groups 

Total 

18.000 
621.000 

639.000 

2 
9 

11 

9.000 

69.000 
0.130 0.879 

IgG 
Among groups 
Inside groups 

Total 

15.500 
3872.500 

3888.000 

2 
9 

11 

7.750 

430.278 
0.018 0.982 

 F value at ( .05 ) = 3.68 

It's shown from table ( 2 ) that there aren't any statistically differences 

among the outcomes of before dimensions in (IgA, IgM, IgG) for the groups of 

research, so the sample is homogeneous . 

Tools & sets used : 

1. A form is designed to list the data for each person for blood samples of 

the three dimensions before, after and recovery . (Appendix 2) . 

2. A swimming pool is used to implement the training doses proposed for 

young swimmers . 

3. A stopwatch to count the times of repetitions, recoveries between 

repetitions and groups to implement the training doses proposed . 
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4. A centrifuge set to separate the blood compositions and a 

spectrophotometer . 

5. An iced fiberglass basin connected with a thermometer to identify the 

temperature inside . 

6. Medical oil for massage and treatment couch . 

7. Sterile dried plastic pipes with a cover to keep the blood samples to 

transfer to labs . 

8. A group of plastic syringes 5 c.m. cotton and plaster . 

9. Kits to identify the biochemical variables . 

Steps of research's experiment : 

 The biochemical before dimensions were taken by the blood samples for 

all swimmers (all the persons of the sample) in Ahly bank club in Cairo 

dated 17/8/2019 before the starting of mini-training load cycle . 

 Weekly training units were implemented dated 17/8/2019 till 22/8/2019 : 

each mini-training load unit contained (6) intensive stress weekly training 

units during the period of competitions : one unit each day . 

Steps & instructions and procedures of final training dose and executing 

recovery  unit  

 All the persons of sample; the researcher; massage specialist; analysis 

specialist and the training team of swimmer attended to cooperate with 

the researcher to finalize the last training unit dated 22/8/2019 6.a.m. 

exactly in Ahly bank club, Cairo, though the warming up will be done 

through just little jogging and stretching and flexibility exercises trainings 

for (25) mins . to lift the body's temperature and make the body ready for 

physical performance . 

 The after dimension is done after the last training unit done; it divided 

into three groups with a different recovery  means. The 1st one is cold 

water immersion, the 2nd one is massage and last is for passive recovery; 

finally the recovery  dimension is done (IGA), (IGM), (IGG). 

Steps of recovery  unit : 

It's divided into (3) equal groups, (4) swimmers for each. (2) 

experimental groups and the one is controlling. The 1st one is cold water 

immersion for (10) mins. Temp. is (14 cº) by iced fiberglass basin connected 

with a thermometer fixed inside. The 2nd one is for a massage (20) mins. And 

last for passive recovery (20) mins . 

Table ( 3 ) 

Sequence & timing done for massage of different parts of the body for 

search's sample 

Body's muscles 
 

Hosp. means 

Front& 
connective  

muscles 

Back 
thigh 

muscles 

Leg 

muscles 

Back 

muscles 

Upper 

arm& 

shoulder 
muscles 

Sole Total 

Massage 4mins 4mins 3mins 4mins 3mins 2mins 20mins 
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 The persons of sample were gathered once more after recovery  to draw 

blood samples in the recovery  dimension. It's (10) a.m. exactly the 

experiment was completed. 

 The samples of blood were transferred to medical labs in Cairo to analyze 

the biochemical variables . 

Display & debate and explanation of the outcomes firstly :  

First : research's outcomes : 

Table ( 4 ) 

Analysis of variance among research's measurements (before – after –

recovery  ) for cold water immersion group in the study variables N=4 

Measurements 
Source of 

variance 

Total of 

squares 

Degree 

of 

liberty 

Average of 

total 

squares 

F. 

value 
Indication 

IgA 

Among groups 

Inside groups 
Total 

24317.167 

6171.500 
30488.667 

2 

9 
11 

12158.583 

685.722 

17.731 .001 

IgM 

Among groups 

Inside groups 

Total 

13834.667 

4194.000 

18028.667 

2 

9 

11 

6917.333 

466.000 

14.844 .001 

IgG 

Among groups 

Inside groups 

Total 

146930.167 

130384.750 

277314.917 

2 

9 

11 

73465.083 

14487.194 

5.071 .034 

( F ) value at ( .05 ) = 3.68 

 It's shown from table ( 4 ) that (ANOVA) for research's measurements ( 

before – after – recovery  ) for cold water immersion group in the variables of 

study (IgA), (IgM), (IgG). There are moral differences among the three 

dimensions (before – after – recovery ), (F) value between (5.07, 17.73) and this 

value is greater than in the table at (.05) to limit the differences the (LSD) is 

used in table (5) . 

Table ( 5 ) 

The indication of differences among research's measurement outcomes 

(before – after – recovery ), for cold water immersion group in the study's 

variables by using the least moral difference ( LSD ) .  
Measurements Groups Averages Before After recovery  

IgA 

Before 259.7  53.50 56.75 

After 313.00 53.50  110.25 

Recovery  203.00 56.75 110.25  

IgM 

Before 141.00  65.00 14.00 

After 205.00 46.00  78.00 

Recovery  127.00 14.00 78.00  

IgG 

Before 1126.3  139.75 131.25 

After 1266.00 139.75  271.00 

Recovery  995.00 131.25 271.00  

It's shown from table ( 5 ) that there are statistically differences among 

the outcomes of the three research dimensions (before – after – recovery ), for 

cold water immersion group in the study's variables (IgA), (IgM), (IgG). The 

indication of differences between before and after differences for the sake of 
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after dimension, and between after and recovery  for the sake of after dimension 

. 

Table ( 6 ) 

Ration of changes between before and after dimension outcomes for cold 

water immersion group N = 4 

Variables Measurement unit 
Before dimension after dimension 

Ratio % 
M A M A 

IgA Mg/dl 259.7 7.96 313.00 13.25 20.52% 

IgM Mg/dl 141 14.33 205.00 15.55 45.39% 

IgA Mg/dl 1126.3 165.5 1266.0 206.8 12.40% 

 It's shown from table ( 6 ) that the change ratios in the study variables (IgA), 

(IgM), (IgG) between before and after differences for cold water immersion were 

12.40% - 45.39% . 

Table ( 7 ) 

Ratios of changes between the outcomes of the after and recovery  

dimensions for cold water immersion group in the study variables   N = 4 

Variables Measurement unit 
After dimension Recovery . dimension 

Ratio % 
M A M A 

IgA Mg/dl 313.00 13.25 203 41.36 35.14% 

IgM Mg/dl 205.00 15.55 127 33.14 38.04% 

IgA Mg/dl 1266.0 206.8 995.00 12.17 21.40% 

 It's shown from table ( 7 ) that the ratios of changes in the study variables 

(IgA), (IgM), (IgG) between the after and recovery  differences for cold water 

immersion group were (21.40% - 38.04% ). 

Table ( 8 ) 

Variance analysis among research's measurements outcomes (before – 

after –recovery ) for massage group in the study variables N=4 

Measurements 
Source of 

variance 

Total of 

squares 

Degree 

of 

liberty 

Average of  

total 

squares 

F. 

value 
Indication 

IgA 

Among groups 

Inside groups 

Total 

6435.500 

7396.750 

13832.250 

2 

9 

11 

3217.750 

821.861 

 

3.915 .060% 

IgM 
Among groups 
Inside groups 

Total 

7971.167 
4539.750 

12510.917 

2 
9 

11 

3985.583 
504.417 

7.901 .010% 

IgG 

Among groups 

Inside groups 
Total 

41873.167 

151517.750 
193390.917 

2 

9 
11 

20936.583 

16835.306 

1.244 .344% 

( F ) value at (0.05 ) = 3.68 

It's shown from table ( 8 ) that variance analysis (ANOVA) among the research 

dimensions ( before – after – recovery  ) for massage group in (IgA), (IgM), 

(IgG). There are moral differences among the three dimensions (before – after – 

recovery ), (F) value (1.244-7.901). and this value is greater than (F) value in 

the table at (0.05) to limit the differences indications among the three 

dimensions in these variables; the least moral difference is used LSD in table 

(9) . 
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Table ( 9 ) 

Differences indication among research's dimensions outcomes (before – after – 

recovery ), for massage group in the study variables by least moral difference ( 

LSD). 
Measurements Groups Averages Before After Recovery  

IgA Before 259.50  52.25 7.00 

After 311.75 52.25  45.25 

recovery  266.50 7.00 45.25  

IgM Before 144.00  61.75 19.50 

After 205.75 61.75  42.25 

recovery  163.50 19.50 42.25  

It's shown from table ( 9 ) that there are statistically differences among 

the three dimensions outcomes (before – after – recovery ), for massage group 

in variables of (IgA), (IgM) There are differences between before and after 

differences for the sake of after dimension, and between after and recovery  

dimension for the sake of after dimension too . 

Table ( 10 ) 

Ration of changes between the outcomes of before and after dimensions for 

massage group in the study variables   N = 4 

Variables Measurement unit 
Before dimension After dimension 

Ratio % 
M A M A 

IgA Mg/dl 259.5 8.54 311.75 14.174 20.13% 

IgM Mg/dl 144.5 15.23 205.75 17.500 42.39% 

IgA Mg/dl 123.5 170.8 1239.75 211.849 10.35% 

 It's shown from table ( 10 ) that the change ratios in the study variables 

(IgA), (IgM), (IgG) between before and after differences for massage group 

were (10.35% - 42.39%). 

Table ( 11 ) 

Change ratios between the outcomes of after and recovery  dimension for 

massage group in the study variables  N = 4 

Variables Measurement unit 
After dimension Recovery . dimension 

Ratio % 
M A M A 

IgA Mg/dl 311.75 14.174 266.50 44.575 14.51% 

IgM Mg/dl 205.75 17.500 163.50 33.867 20.35% 

IgA Mg/dl 1239.75 211.849 1104.00 72.974 10.73% 

 It's shown from table ( 11 ) that the change ratios in the study variables 

(IgA), (IgM), (IgG) between the after and recovery  differences for massage 

group were (10.37% - 20.35%). 

Table ( 12 ) 

Variance analysis among research's dimensions outcomes (before – after –

recovery  ) for passive recovery N=4  

Measurements Source of variance Total squares 
Degree of 

liberty 

Average of  

squares total 
F. value Indication 

IgA 

Among groups 

Inside groups 
Total 

5862.500 

12343.750 
18206.250 

2 

9 
11 

2931.250 

1371.528 

1.137 .174 

IgM 
Among groups 

Inside groups 

8936.167 

2766.500 

2 

9 

4468.083 

307.389 

14.536 .002 
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Total 11702.667 11 

IgG 

Among groups 

Inside groups 
Total 

26921.167 

208935.500 
235856.667 

2 

9 
11 

13460.583 

23215.056 

.580 .580 

( F ) value at (0.05 ) = 3.68 

 It's shown from table ( 12 ) that variance analysis (ANOVA) among 

measurements outcomes ( before – after – recovery  ) for passive recovery 

group (IgM) whereas There aren't statistically differences in the other variables. 

There are moral differences among the three dimensions (before – after – 

recovery ), (F) values were (14.536), (9.310) and this value is greater than (F) 

value in the table. To limit the differences indications among the three 

dimensions in these variables; the least moral difference test is used LSD in 

table (13) . 
Table ( 13 ) 

Differences indication among measurements outcomes (before – after – recovery 

), for passive recovery group in the study variables by using the least moral 

difference test ( LSD ) 
Measurements Groups Averages Before After Recovery  

IgM 

Before 143.50  63.75 45.75 

After 207.25 63.75  18.00 

recovery  189.25 45.75 18.00  

It's shown from table (13) that there are statistically differences among 

research's dimensions outcomes (before – after – recovery ), for passive 

recovery group in (IgM)  only. The differences, between before and after were 

for the sake of after differences and between, after and recovery  dimensions for 

the sake of after dimension too . 

Table (14) 

Change ratios between before and after dimension outcomes for passive 

recovery group in the study variables  N = 4 

Variables Measurement unit 
Before dimension after dimension Change  

Ratio % M A M A 

IgA Mg/dl 258.5 11.05 314.50 21.00 21.66% 

IgM Mg/dl 143.5 15.41 207.25 18.892 44.43% 

IgA Mg/dl 1124.5 16.15 1241.25 211.263 10.38% 

 It's shown from table (14) that the change ratios in the variables (IgA), 

(IgM), (IgG) between after and recovery  dimension for passive recovery group 

were (10.38% - 44.43%). 

Table ( 15 ) 

Change ratios between after and recovery  dimensions outcomes for passive 

recovery group in the study variables   

N = 4 

Variables 
Measurement 

unit 

After dimension Recovery . dimension Change  

Ratio % M A M A 
IgA Mg/dl 314.50 21.00 282.00 57.102 10.33% 
IgM Mg/dl 207.25 18.892 189.25 21.807 8.68% 
IgA Mg/dl 1241.25 211.263 1193.00 156.64 3.887% 
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 It's shown from table ( 15 ) that the change ratios in the variables (IgA), 

(IgM), (IgG) between  after and recovery  dimensions for passive recovery 

group were (3.88% - 10.33%). 
Table ( 16 ) 

Variance analysis among the after dimensions outcomes for the three 

experimental group (cold water immersion – massage - passive recovery) in the 

study variables  

Measurements 
Source of 

variance 
Total squares 

Degree of 

liberty 

Average of  

squares total 
F. value Indication 

IgA 

Among groups 

Inside groups 
Total 

15.167 

2452.500 
2467.667 

2 

9 
11 

7.583 

272.500 

 

.028 

 

.973 

IgM 

Among groups 

Inside groups 

Total 

10.500 

2715.500 

2726.00 

2 

9 

11 

5.250 

301.722 

 

.017 

 

.983 

 

IgG 

Among groups 

Inside groups 

Total 
Inside groups 

Total 

1857.167 

396930.500 

398737.667 
25423.500 

25502.667 

2 

9 

11 
9 

11 

903.583 

44103.389 

2824.833 

 

.020 

 

 

.980 

( F ) value at (0.05 ) = 3.68 

In table ( 16 ) there aren't any statistically differences among the after 

dimensions results in the variables (IgA) (IgM) (IgG) for the three experimental 

groups . 

Table ( 17 ) 

Variance analysis among the second after dimensions outcomes for the 

three experimental group (cold water immersion – massage - passive 

recovery) in the variables 

Measurements 
Source of 

variance 
Total squares 

Degree of 

liberty 

Average of  

squares total 
F. value Indication 

IgA 

Among groups 

Inside groups 

Total 

14018.000 

20877.000 

34895.000 

2 

9 

11 

7009.000 

2319.667 

 

 

3.922 

 

.099 

IgM 

Among groups 

Inside groups 

Total 

7827.167 

8163.750 

15990.917 

2 

9 

11 

3913.583 

907.083 

 

 

4.314 

 

.049 

IgG 
Among groups 
Inside groups 

Total 

78266.000 
90035.000 

168301.000 

2 
9 

11 

39133.00 
10003.889 

 
 

4.912 

 
.060 

( F ) value at (0.05 ) = 3.68 

 It's shown from table ( 17 ) that variance analysis (ANOVA) among the 

second after dimensions outcomes for the three experimental groups (cold water 

immersion – massage - passive recovery) there are moral differences among all 

after dimensions whereas (F) value is between (3.922-8.783) and this value is 

greater than (F) value in the table at (.05). To limit the moral differences among 

the three dimensions; the least moral difference test is used LSD in table (18) . 
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Table ( 18 ) 

Differences indication among the second after dimensions for the three 

experimental groups (cold water immersion – massage - passive recovery) 

in the study variables by using the least moral difference test LSD . 

Measurements Groups averages 
Cold water 

immersion 
massage 

Passive 

recovery 

IgA 

Cold water immersion 

Massage 
Passive recovery 

203 

266.50 
282.00 

 

63.50 
79.00 

63.50 

 
15.50 

79.00 

 
15.50 

IgM 

Cold water immersion 

Massage 
Passive recovery 

127 

163.50 
189.25 

 

36.50 
62.25 

36.50 

 
25.75 

62.25 

 
25.75 

IgG 

Cold water immersion 

Massage 

Passive recovery 

995 

1104 

1193 

 

104 

198 

109 

 

89 

198 

 

89 

 It's shown from table ( 18 ) that tree are statistically differences among 

the three dimensions outcomes in the study variables (IgA) (IgM) (IgG). The 

differences between the cold water immersion and massage were for the sake of 

massage and between massage and passive recovery were for the sake of 

passive recovery . 

Secondly : research's debate and explanation of outcomes    

 The research's debate and explanation of outcomes will be done 

according to the sequence of research's inquiries . 

First Question :  

 What are the changes of concentration ratios occurred in (IgA) (IgM) 

(IgG) in the blood in the after dimension as a result of weekly intensive load 

training cycle for young swimmers ? 

 It's shown from tables (6,10,14,16) that there's an increase in the 

levels concentration in the immunoglobulin (IgA , IgM , IgG) in the blood in the 

after dimension as are result of intensive training loads for swimmers the same 

outcomes of zkovska and others (2017) aiming to identify the super marathon 

race (100 K.M) in the cold conditions (temp from - 1º to + 1º). The most 

important outcomes were the increase of white blood balls; neutrophils and 

monocytes and concentration level of (IgG) . Rania Muhammad Abdullah 

gharieb's study (2010) The study aimed to identify the impact of resistance 

training by elastic ropes on the concentration of steel cooling and immune 

proteins (IGG,IGM,IGA) in the blood. In addition to the level of digital 

achievement in individual games ( playing by one – racket with right hand – 

playing by one racket with left hand – playing with two front rackets – playing 

with two back rackets ) for young speed ball players under (18) yrs the study 

sample contained (10) young speed ball players under (18) yrs. The outcomes 

given that the proposed resistance trainings by elastic ropes lead to increase the 

concentration of stcelcooline and immune proteins (IGG,IGM,IGA) in the blood 

for speedball female players. Also, there's an increase in the after dimension 

more than the before dimension in the level of concentration for 
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(IGG,IGM,IGA) in the blood the ratios of betterment were (4.99% : 13.83%) . 

Andrew's study and others (2009) mentioned that running for (60mins)  on 

moving wire at (75%) speed of oxygen concentration maximum made an 

increase in the levels of concentration for (IgA,IgM,IgG). Ihab Sabry 

Muhammad Youssef's study (2005) aimed to identify the effectiveness of 

intensive load on the ratio of  the concentration of immune proteins (IgM) in the 

blood for wrestlers. The most important outcome was an increase in the immune 

proteins in as a result of regular physical training. That idea Ahmad Nasrel- 

Din (2013) assured that sport and physical load – comparing with recovery – 

represent stress on the different parts of body leading to an increase the white 

blood cells so the immune system is efficient. Arman jalili (2015) Ferrari 

(2013), Gelson and others (2007) Halson sl (2003) Rosa and others (2014) 

and Nieman D.C and others (1994) indicated that the body immune function 

efficiency is affected positively or passively according to the type; period and 

tension the training used because the regular fair trainings lead to increase the 

immune functions whereas the long intensive trainings lead to decrease the 

immune function and may cause diseases. Emily and other (2011) assured that 

the multi-stress may lead to suppression of immunoglobulin and lead to 

decrease in the immune system and may cause infection. On the contrary the 

researcher noticed that there are many other studies' outcomes which tried the 

after dimension after long periods of training (immune system adaptation for 

athletes in different sports led to decrease levels of concentration the 

immunoglobulin. Lee and others (2015) after a training program for (12) 

weeks for judo players. Ferrari's sand others study (2013) during (29) weeks 

during the competition period for cyclists. Cordova's study (2010) after a 

training program for (4) months for volley ball players. Petibois's study (2003) 

after a training program for (12) months for rowing players. All those studies 

referred that the decrease of the levels of concentration the immunoglobulin 

after long different periods more that the periods of preparation for athletes by 

performing and repeating the training loads for long periods lead to adaptation 

for immune system response. They also referred that the increase of effort and 

tiredness may cause diseases like upper respiratory tract inflammation 

(URTI)all season. So the researcher inferred that sporting training is considered 

one of the influences which urge the immune system and may change the 

responses for swimmers. The responses rely on training program done the 

period continued and the training tension implemented specially before 

competitions because they are connected with pressures of training loads or 

psychological sides which led to increase the immune system responses for 

swimmers and also to increase the concentration levels of immunoglobulin 

(IGA-IGM-IGG) and increasing the antigens to protect swimmers infection and 

diseases.  

 The inability of the immune system to perform its defense tasks may 

expose the player to infection as a result of weak- resistance for swimmers 
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leading to shortage in the implementation of the training program and wasting a 

lot of effort time and money for years for athletes.   

 Gjohn and others (2018) assured that the goals of sporting training to 

keep the athletes' health and to protect them from diseases. Though they are 

exposed to diseases more than non- athletes during the sporting training periods 

specially intensive training in spite of the athletes with high levels have no 

shortage of immune; that because of decreasing the infections for athletes. 

Illegal intensive training programs lead to overtraining and intensive training 

could lead to immune system depression or decreasing infection resistance as a 

result of a shortage in the natural immune functions. Morgaw's study (2016) 

assured that the influence of training units to immune response is urgent to get 

enough period of training and adaptation for the training loads; besides 

prohibiting the passive impact on health and the weak sporting performance . 

Second Question: what are the changes occurred in the concentration 

ratios (IGA), (IGM), (IGG) in the blood in the recovery  dimension by 

using recovery  means. (cold water immersion – massage – passive 

recovery) for young swimmers ? 

It's shown from tables (7,11,15) that the recovery  means using (cold water 

immersion – massage – passive recovery) led to decrease the concentration 

levels of immunoglobulin (IGA), (IGM), (IGG) in the blood in the recovery  

dimension with different change ratios in the three groups for swimmers, (the 

change ratio %) for cold water immersion group in the study's variables (IgA), 

(IgM), (IgG) was (21.40% - 38.04%) and the massage group was (10.73% - 

20.35%) and the passive recovery was (3.88% - 10.33%). That indicates the 

recovery  means used to depress the increase in the study's variables in the after 

dimension in the recovery  dimension. The researcher indicated that using the 

cold water immersion and massage influence on the different body's systems 

like the nervous system which controls the body's systems, consequently the 

immune system . those influences activate the blood circulation and reach the 

pure blood to the nervous system which affects on the skin's cells; muscles; 

tendons and joints in a shape of nervous excitations to stimulate the brain and 

the nervous centers responsible for activities and different functional responses 

to activate the secretion of (Beta Endorphin) contributing to decrease the 

muscular pain; to activate the structure operations and getting rid of tiredness, 

furthermore to decrease the muscular pain and physical strain by decreaseing 

the concentration ratio of muscular (troponin) and (creatine kens) which are 

responsible for pain and muscular impair resulting from intensive physical 

performance. The increase of oxygen and Miloglobullin of muscles sharing in 

the physical performance and contributing to decrease the pressures occurred on 

the athlete to stimulate the parasympathetic system to depress the responses of 

immune globulin  in the immune system in the recovery  dimension indicating 

the ability of recovery  means to decrease all the influences which led to 

stimulate the variables connected with the immune system after finishing the 
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weekly load cycle indicating the ability of recovery  means to decrease the 

immune weakness and diseases for swimmers (1:47), (11:97), (15:24,25), 

(16:4), (24), (26), (42). The researcher noticed that the rare studies about the 

impact of different recovery mean on the immunoglobulin in the blood in the 

sporting field so, this study is just a try to identify the direct relationships 

among recovery  means; training loads and immune system to prepare the 

athletes particularly with intensive high levels.  

Abul-Ela Ahmad Abdul-Fattah(1998)(2) assured that acknowledge the result 

of training units on the responses of the immune system is too urgent to protect 

athletes from the passive influences . he indicated that the effective factors to 

decrease the immune are the training loads, so good planning is needed for 

training loads and caring the individual differences and the other environmental 

factors affect are studied (environmental changes – atmosphere – water 

temperature – gender – age – physical fitness – available training abilities ) on 

the immune system of athletes and caring the means of different recovery . 

 In addition to it's shown from tables (17), (18) that cold water 

immersion has more effective than massage and passive recovery as a means of 

recovery  to decrease the concentration levels of immunoglobulin (IgA – IgM – 

IgG ) in the blood for swimmers after performing intensive training . Sam 

Pooley's and others study (2019)(56) aimed to compare between cold water 

immersion ( CWI ) and active recovery ( AR ) and static stretching to recovery 

the muscles after finishing some competitive soccer matches for juniors. That 

study contained (15) players between (16-20) yrs. The persons of sample played 

(9) matches of soccer; it contained Creatine Kenz (CK), counter movement 

jump act (CMJA), and muscle soreness evaluating these variables with the 

before dimension and after the performance directly and after (48) hrs. of 

competitive matches. It attained to that cold water immersion and active 

recovery are considered means of recovery  more than static stretching (SS) . 

Sanchez –Urena's study (2018) aimed to compare between (2) protocols of 

cold water immersion on the recovery  after matches for handball female 

players. That study contained (31) handball players divided into two groups. 

The 1st group of continuous cold water immersion (N=12) for (12 minutes 

temp). ( 14 Cº ± 0.5º), whereas the 2nd group makes the intermittent cold water 

immersion (N=11) (4x2m. temp. 14 Cº ± 0.5+1m. out of water), controlling 

group (CG) makes the passive recovery (N=9).the outcomes of study indicated 

that the impact of the two programs used to decrease the muscular pain directly 

after the training compared with the controlling group. Delextrat's study and 

others (2012) aimed to compare between the impact the intermittent cold water 

immersion and massage to recovery after competitive matches for basketball 

players. The study indicated that the tiredness is less for the female players after 

cold water immersion than the massage. The study generally recommended that 

the cold water immersion is better than the massage in the recovery  after 

basketball matches.  
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 Ihab  Muhammad Ismael & Osama Fouad Muhammad Abdul-

Moniem (2016) study under the headline of the impact of the ice pads on 

concentration ratio (TBARS) and (GSH.PER) enzyme during the air glucose as 

signs of oxidative pressure for marathon players the outcomes of study 

indicated the using the ice pads as means of recovery  limited the oxidative 

pressure after the airy training performance . Arroyo's study and others (2009) 

aimed to identify the influence of massage on immune functions and hormones 

for active athletes after intensive training after the repetition of (Wingate) tests. 

The study contained (60) active athletes made warming up followed by 

evaluating the anaerobic ability by test (30) secs . for the samples . after that the 

random recovery  massage is done for the muscles (40mins) the other illusive 

group (electric treatment for 40mins) the outcomes of study made a statistic 

degree (IgA) the study recommended that it’s better to use the massage as a 

means of recovery  for the transient immunosuppression case resulting from the 

exercises for the female athletes.  

 The researcher referred that the training load is considered the effective 

factors on the immune system to protect the body's athletes from diseases and 

attaining to overtraining may lead to decrease the immune system functions and 

also to decrease the ability of body infection because the change of leukocyte 

counts and immunoglobulins. So the using of recovery means make the right 

balance to keep away from the overtraining which may cause tiredness and 

imbalance in the immune system. The researcher noticed the rare scientific 

studies in this field handling the different recovery  means and its affection 

immunoglobulins in the blood in the sporting field. 

Conclusions 

1- Weekly intensive load cycle during the period before the competitions 

contributed to increase the level of concentration of the immunoglobulin 

(IgA – IgM - IgG)  in the after dimension. 

2- Decreasing the levels of concentration the immunoglobulin (IgA – IgM - 

IgG)  in the blood by the different means of recovery  (cold water 

immersion  - massage – passive – recovery).  

3- Cold water immersion led to decrease the levels of concentration of the 

immunoglobulin (IgA – IgM - IgG) in the blood with change ratios 

between (21.40% - 38.04%) for young swimmers.  

4- Massage led to decrease the levels of concentration the immunoglobulin 

(IgA – IgM - IgG) in the blood with change ratios between (10.73% - 

20.35%). For young swimmers.  

5- Passive recovery led to decrease the levels of concentration the 

immunoglobulin (IgA – IgM - IgG) in the blood with change between 

(3.88% - 10.33%) for young swimmers.  

6- Cold water immersion is considered better than massage and passive 

recovery as a recovery  means to decrease the levels of concentration the 
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immunoglobulin (IgA – IgM - IgG) in the blood after intensive training 

done for young swimmers.  

Recommendations 

1- Taking care of biochemical variables measurements as an indicator for 

immune system efficiency in the body during the training season to give 

the case of biological athletes.  

2- Using the cold water immersion as a means of recovery  to help the 

immune system to protect the body through training and intensive 

competitions which the tension and pressure are more.  

3- Using the sophisticated sets to implement the different recovery  

programs during the training season to get definite and accurate 

outcomes.  

4- All the members of sport and athletes should be committed with the 

guiding principles to keep the immune strong for athletes and to put an 

end for the training pressure. These principles are connected with feeding 

training and recovery . 

5- More applied studies should be done to clarify the relationship between 

the immune system responses and the different training load cycles 

(response – accommodation) and the means of recovery clearly.  

6- More applied studies should be done for physical, physiological and 

biochemical changes connected with the immune system for the physical 

activities specially the juniors.   

7- More applied studies should be done to identify the effect of dietary 

supplements and sleep for athletes and the relation with the immune 

system to increase its efficiency during the training and different contests. 

8- More applied studies should be done to identify the effect of the changes 

that occurred as a result of sporting training in the immune functions to 

make infection and diseases for athletes.  
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