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Abstract 
The purpose of the study was to find out effect of calisthenics training programme on eosinophilia & haemoglobin among 
pregnant women. To achieve the purpose of this study forty two pregnant (Third Month) women were selected by random sampling 
method.  Further they were scrutinized by gynaecologist doctor based on their medical history, health, willingness and past 
experience with exercise and training.  Finally 30 women were selected for subjects of this study who living around Chennai, 
Tamil Nadu.  The selected subjects were experience with kind of exercise and training.  Further they are followers of medication as 
per the doctor’s advice.  However they were carefully assisted by the supervisor and professional doctors. The age of the selected 
subjects ranged between 25 to 35 years.The pre and post data were collected from the following dependent variables, such as 
Eosinophilia & Haemoglobin by blood test were used. Weight Bearing Exercise and Calisthenics training was selected as 
independent variables. Both the training programme limited with 5days in a week for 6 weeks. The collected data were analyzed 
statistically by Analysis of Covariance (ANCOVA) and whenever  the ‘F’ ratio for the adjusted test was found to be significant 
Scheffe’s Post hoc test was used.  In all cases, 0.05 was performed to find out the significant mean differences. The result of the 
study showed that the significantly improved on selected criterion variables due to weight bearing exercise and calisthenics 
training, and also the study concluded that weight bearing exercise better that the calisthenics exercise on improving selected 
criterion variables among pregnant women. 
Keywords: Weight Bearing Exercise (WBE), Calisthenics Exercise (CLE), Eosinophilia & Haemoglobin. 
 

1. INTRODUCTION 
Increasing number of women’s engaging in recreational and occupational physical activity, including child bearing women 
(Heffernan, 2000). A physically active woman receives direct health benefits of physical activity, mainly reduced co 
morbidities, but a physically active pregnant woman also has reduced risk of pregnancy-related complications such as 
gestational diabetes. Poor maternal health and maternal co morbidities can impact the health outcomes of a newborn, so a 
physically active pregnant woman may see improved infant health outcomes due to the tendency for physical activity to 
improve overall health and reduce the risk of these co morbidities (Broadway,2018) Twenty years ago, science had 
conducted very little research on the effects of exercise during pregnancy. Without hard factual-evidence, doctors erred on 
the side of caution, and advised a sedentary lifestyle for their pregnant patients.  Doctors advised women to limit their 
heart rates to no more than 140 beats per minute during pregnancy.   Regular physical activity has been proven to result in 
marked benefits for mother and fetus. Maternal benefits include improved cardiovascular function, limited pregnancy 
weight gain, decreased musculoskeletal discomfort, reduced incidence of muscle cramps and lower limb oedema, mood 
stability, attenuation of gestational diabetes mellitus and gestational hypertension.  Regardless of the specific physiological 
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changes induced by pregnancy, which are primarily developed to meet the increased metabolic demands of mother and 
fetus, pregnant women benefit from regular physical activity the same way as nonpregnant subjects. Fetal benefits include 
decreased fat mass, improved stress tolerance, and advanced neuro behavioural maturation. In addition, few studies that 
have directly examined the effects of physical activity on labour and delivery indicate that, for women with normal 
pregnancies, physical activity is accompanied with shorter labour and decreased incidence of operative delivery. When 
pregnant women perform submaximal weight-supported exercise on land (e.g. level cycling), the findings are 
contradictory. Doctors advised women to limit their heart rates to no more than 140 beats per minute during pregnancy.  
Calisthenics is a form of strength training which uses your body weight as resistance, rather than dumbbells or barbells. It 
is a great way to lose body fat, build muscle, and become toned. (Elizabethlangley, 2012).  
Weight bearing exercise is the one of aerobic activities involve doing aerobic exercise on feet, with the bones supporting to 
the weight. Examples include walking, dancing, low-impact aerobics, elliptical training machines, stair climbing and 
gardening.   These types of exercise work directly on the bones in your legs, hips and lower spine to slow mineral loss. 
They also provide cardiovascular benefits, which boost heart and circulatory system health. It's important that aerobic 
activities, as beneficial as they are for your overall health, are not the whole of your exercise program (Arthu, 2016).
 Calisthenics is a form of strength training which uses your body weight as resistance, rather than dumbbells or barbells. 
It is a great way to lose body fat, build muscle, and become toned (Elizabethlangley, 2012).  Engy Nahas, Amir Gabr 
(2016), revealed that adding aerobic exercises to medication has better effect on Haemoglobin level and scores of total 
symptoms of anemia than medication only.  

2. METHODOLOGY 
To achieve the purpose of these study forty two pregnant (Third Month) women were selected by random sampling 
method.  Further they were scrutinized by gynaecologist doctor based on their medical history, health, willingness and past 
experience with exercise and training.  Finally 30 women were selected for subjects of this study who living around 
Chennai, Tamil Nadu.  The selected subjects were experience with kind of exercise and training.  Further they are 
followers of medication as per the doctor’s advice.  However they were carefully assisted by the supervisor and professional 
doctors. The age of the selected subjects ranged between 25 to 35 years.   

3. IMPLEMENTATION 
 

3.1 Training Programmers 
During the training period the experimental groups underwent six weeks of weight bearing exercise and callisthenic 
exercises programmers. The duration of training were planned for 45 minutes that is from morning 6.00am on Mondays to 
Fridays.  After completion of six weeks of experimental period, the participants were retested as the pre test. All the 
subjects involved in this study were carefully monitored throughout the experimental period.  
 

3.2 Statistical Tools 
The pre and post data were collected from the following dependent variables, such as Eosinophilia and Haemoglobin by 
blood test were used. Weight Bearing Exercise and Calisthenics training was selected as independent variables. Both the 
training programme limited with 5 days in a week for 8 weeks. The collected data were analyzed statistically by Analysis 
of Covariance (ANCOVA) and whenever  the ‘F’ ratio for the adjusted test was found to be significant Scheffe’s Post hoc 
test was used.  In all cases, 0.05 was performed to find out the significant mean differences. 
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Table.1  Analysis Of Co Variance On Eosinophilia Of Weight Bearing And Free Hand Exercise And Control 
Groups 

  

*significant at .05 level of confidence. 
(The table values required for significance at .05 level of confidence with df 2 and 27 and 2 and 26 were 3.35 and 3.37 
respectively).  
The Pre-Test: The calculated ‘F’ value was 0.17 correspondingly lower and indicates no significant changes.  The post-
test obtained ‘F’ value was 55.32 correspondingly higher than the required value and affirmed significant changes.  The 
adjusted post-test: The obtained ‘F’ value was 57.21 correspondingly higher than the required ‘F’ value and affirmed 
significant changes.  
 

              Table:2  Scheffe S Test For The Difference Between The Adjusted Post-Test Mean Of Eosinophilia 

Experimental  
Group I 

Experimental 
Group II 

Control 
Group Mean Difference Confidence Interval 

5.31 4.99  0.32* 

0.13 5.31  4.31 1.00* 

 4.99 4.31 0.68* 
* Significant at .05 level of confidence.  
The multiple comparisons showed in Table - II proved that there existed significant differences between the adjusted 
means of Ex – I and Ex – II was 0.32, Ex – I and CG was 1.00; Ex- II and CG was 0.68 at 0.05 level of confidence with 
the confidence interval value of 0.13.  
The pre, post and adjusted means on flexibility were presented through bar diagram for better understanding of the results 
of this study in Figure-1. 
 

  

Fig.1 Pre, Post And Adjusted Post Test Differences Of The Experimental Groups And Control Group On Eosinophilia 

Test Ex-I Ex-II CG Source of 
variance 

Sum of 
Squares df Mean square F 

Pre-test 
mean 4.29 4.30 4.33 

Between 0.009 2 0.004 
0.17 

Within 0.693 27 0.026 

Post-test 
mean 5.30 4.99 4.30 

Between 5.097 2 2.548 
55.32* 

Within 1.244 27 .046 

Adjusted 
mean 5.31 4.99 4.31 

Between 5.166 2 2.583 
57.21* 

Within 1.174 26 0.045 
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4. RESULTS  
Table:4 Analysis Of Co Variance On Haemoglobin Of Weight Bearing And Free Hand Exercise And Control Groups 

 

 
    *significant at .05 level of confidence. 
(The table values required for significance at .05 level of confidence with df 2 and 27 and 2 and 26 were 2.59 and 2.60 
respectively).  
 
 The Pre-Test: The calculated ‘F’ value was 1.02 correspondingly lower and indicates no significant changes.  The post-
test obtained ‘F’ value was 16.24 correspondingly higher than the required value and affirmed significant changes.  The 
adjusted post-test: The obtained ‘F’ value was 14.35 correspondingly higher than the required ‘F’ value and affirmed 
significant changes.  

 

 

Test Ex-I Ex-II CG Source of 
variance 

Sum of 
Squares df Mean square F 

Pre-test 
mean 11.61 11.62 11.26 

Between 0.83 2 0.415 
1.02 

Within 11.04 27 0.409 
Post-test 

mean 13.53 12.18 11.20 
Between 27.48 2 13.740 

16.24* 
Within 22.85 27 0.846 

Adjusted 
mean 13.50 12.16 11.26 

Between 24.522 2 12.261 14.35* 
 Within 22.220 26 0.855 
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Table 5: Scheffe S Test For The Difference Between The  Adjusted Post-Test Mean Of Haemoglobin 

Experimental  
Group I 

Experimental 
Group II 

Control 
Group Mean Difference Confidence Interval 

13.50 12.16 - 1.34* 

0.14 13.50 - 11.26 2.24* 

- 12.16 11.26 0.90* 
* Significant at .05 level of confidence.  
The multiple comparisons showed in Table - IV proved that there existed significant differences between the adjusted 
means of Ex – I and Ex – II was 1.34, Ex – I and CG was 2.24; Ex- II and CG was 0.90 at 0.05 level of confidence with 
the confidence interval value of 0.14.  
The pre, post and adjusted means on flexibility were presented through bar diagram for better understanding of the results 
of this study in Figure-1. 

 

Fig 2.Pre, Post And Adjusted Post Test Differences Of The Experimental Groups And Control Group On Haemoglobin 

 

 
The discoveries of this investigation were in concurrence with the discoveries of Engy Nahas, Amir Gabr (2016) revealed 
that adding aerobic exercises to medication has better effect on Haemoglobin level and scores of total symptoms of anemia 
than medication only.  Plowman, Smith. (2011) find out Aerobic exercise can change the number of red blood cells and 
haemoglobin level in several ways. Endurance training may increase the number of red blood cells and may destruct them 
in some cases Hu, Lin. (2012) Exercise training can increase total Haemoglobin and red cell mass, which result in 
enhancing oxygen carrying capacity. Bone marrow stimulation, including stimulated erythropoiesis with hyperplasia of the 
hematopoietic bone marrow and improvement of the hematopoietic microenvironment are possible under lying 
mechanisms of effect of exercise training.  
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5. CONCLUSIONS  
The result of the study concluded that the significantly improved on eosinophilia and haemoglobin variables due to weight 
bearing exercise and calisthenics training, and also the study concluded that weight bearing exercise better that the 
calisthenics exercise on improving selected criterion variables among pregnant women. 
 

References 
[11] Broadway, A. T. (2018). Physical Activity During Pregnancy and Birth Outcomes in South Carolina 2009-

2015 (Doctoral dissertation, University of South Carolina). 
[12] Elizabethlangley (2018), Prenatal cardio: Calisthenics. Low impact but tons of result. Retrieved 4th June 2020, from 

http://www.mypregnancy.sg/fitness/prenatal-cardio-calisthenics 
[13] Engy M. El Nahas and  Amir A. Gabr  (2017) impact of aerobic exercises on iron deficiency anemia in girls 

International Journal of Physiotherapy and Research, International Journal of  Physiother  Vol 5(5): p 2399-2404 
[14] Heffernan, A. E. (2000). Exercise and pregnancy in primary care. Nurse Practitioner, 25(3), 42. 
[15] Hu M, Lin W. Effects of Exercise Training on Red Blood Cell Production: Implications for Anemia, Acta Hematol. 

2012;127(3):156–164. 
[16] Plowman S, Smith D. Exercise physiology for health fitness and performance, 3rd ed., Lippincott Williams & 

Wilkins, Philadelphia, 2011;401-407. 
[17] Reaven, Peter D., Elizabeth Barrett-Connor, and Sharon Edelstein. "Relation between leisure-time physical activity 

and blood pressure in older women." Circulation 83.2 (1991): 559-565. 
[18] McArthur C, et al. (2006) Suggestions for adapting yoga to the needs of older adults with osteoporosis. The Journal of 

Alternative and Complementary Medicine.; 0: 1. 
[19] Jothi, K., and Manoj Kumar. "Comparative effect of yogic practices with green tea supplementation on cholesterol 

leve 
[20] Jothi, K., and PS Sandeep Kumar. "IMPACT OF NORDIC WALKING WITH AND WITHOUT YOGIC 

PRACTICES ON SELECTED HEALTH RELATED PHYSICAL FITNESS VARIABLES AMONG MIDDLE AGED 
SEDENTARY MEN."ls of obese men." (2019). 

[21] Jothi, K. "Effect of Yogic Practices and Physical Activity on Selected Biochemical Variables among Sedentary Men." 
Online International Interdisciplinary Research Journal 2.4 (2006): 390-5. 

[22] Jothi, K. "Effects of Varied Physical Activities and Selected Yogic Practices on Psychological Well-Being in Arthritics 
Women K. Jothi." 

[23] Jothi, Dayanandan. "INFLUENCE OF DIURNAL PATTERNS ON SELECTED BIOCHEMICAL VARIABLES 
AMONG VETERAN ATHLETES." 

[24] Jothi, K., and Kumar Senthil. "Impact of sports in relation to socio-cultural factors among urban society." Online 
International Interdisciplinary Research Journal 4.4 (2014): 325-329. 

[25] Jothi, K., and Rina Poonia. "variations in body composition at different phases of menstrual cycle among 
sportswomen." Asian Journal of Multidimensional Research (AJMR) 7.2 (2018): 909-913. 

[26] Jothi, K. "Influence of Asana and Aerobic Exercises on Selected Physiological Variables of Pregnant Women and their 
Fetus." Recent Research in Science and Technology 3.1 (2010). 

[27] Jothi, K., S. Mangaiyakarasi, and S. Sabaananth. "Comparative effect of bharathana and asana on the flexibility 
among college students." (2011). 

[28] Karlekar, Mrs Sangeeta, S. Jayasingh Albert Chandersekar, and K. Jothi Dayanandan. "Effect Of Adapted Aerobic 
Dance On Reaction Time And Balance Among Intellectually Disabilied Girls." Annals of the Romanian Society for 
Cell Biology (2021): 18670-18673. 

[29] Karlekar, Mrs Sangeeta, S. Jayasingh Albert Chandersekar, and K. Jothi Dayanandan. "Effect Of Adapted Aerobic 
Dance On Reaction Time And Balance Among Intellectually Disabilied Girls." Annals of the Romanian Society for 
Cell Biology (2021): 18670-18673. 



International Journal of Application or Innovation in Engineering & Management (IJAIEM) 
Web Site: www.ijaiem.org Email: editor@ijaiem.org 

Volume 11, Issue 5, May  2022              ISSN 2319 – 4847 
 
 
 

Volume 11, Issue 5, May 2022                                                                                                             Page  184 
 
 
 
 
 
 
 
 
 
 

[30] Boopathy, D., D. Prasanna Balaji, and K. Jothi Dayanandan. "THE TRAINING OUTCOMES OF COMBINED 
PLYOMETRICS AND YOGIC PRACTICES ON SELECTED MOTOR FITNESS VARIABLES AMONG MALE 
GYMNASTS." 

[31] Murugesan, T., and K. Jothi. "Effects of circuit training on speed related parameters among fencers." (2019). 
[32] Jothi, K., T. Rajavel, and K. Chandraleka. "Effect of varied aerobic exercise on selected blood parameters among 

hockey players." Online International Interdisciplinary Research Journal 3.4 (2013): 81-88. 
[33] Dr.K.Jothi Dayanandan Mr s Sangeeta Karlekar, Dr S Jayasingh Albert Chandersekar,EFFECT OF ADOPTED 

AEROBIC DANCE AND YOGIC PRACTICES ON SELECTED PHYSIOLOGICAL VARIABLES AMONG 
INTELLECTUALLY CHALLENGED CHILDREN,International Journal of Early Childhood Special 
Education,Volume 14 Issue 3 Pages 4127-4131,DOI:10.9756/INT-JECSE/V14I3.526 

[34] Senthil, P. "Image mining using lipomatousependymoma on weighted image find brain tumor (Allin One)." 
International Journal of Modern Computer Science (IJMCS) 4.6 (2016): 12-18. 

[35] Senthil, P. "Image mining using attribute supported brain tumor synthesis by DWT (MRI Relevance)." International 
Journal of Modern Computer Science and Applications (IJMCSA) 5.3 (2016): 85-90. 

[36] Senthil, P. "Enhanced of image mining techniques the classification brain tumor accuracy (ENCEPHALON)." Int J 
Comput Sci Mobile Comput 5.5 (2016): 110-115. 

[37] Senthil, P., Suganya, M., Baidari, I. et al. Enhancement Sushisen algorithms in Images analysis Technologies to 
increase computerized tomography images. Int. j. inf. tecnol. 14, 375–387 (2022). https://doi.org/10.1007/s41870-020-
00429-5 

 
AUTHOR 

 
Dr (Mrs) K. Jothi Dayananthan is an Associate Professor in YMCA College of Physical Education, Nandanam and 
Chennai. Serving the Pioneering institute in Physical Education in the country speaks for itself of the credibility of the 
author. She was born in Jabalpur, M.P. India, the daughter of Army Officer Sub. Maj. M Kannan (late) and received her 
B.P.E, M.P.E andM.Phil (in Physical Education) from L.N.C.P.E, Gwalior, M.Sc. in Yoga from M.S University, 
Thirunalveli and PhD Annamalai University, Chidambaram. Well known for her efficiency in Aerobics and Yoga and 
possess a long list of honours and wide experience in the field of Physical Education and Sports. She is a Ph.D., The 

research guide and has produced outstanding scholars. Her research papers have found special pages in many of the leading 
International and National Journals and authored eight books. She has been recognized as a technical expert for Bharathiam, New 
Delhi, during the inauguration of Nehru Stadium, Chennai and choreographed Aerobics and rhythmic gymnastics for the VII SAF 
Games conducted in Chennai, India and is a recipient of many awards. 
 

 
Mrs A.Sivagami is a Physical Director grade one working in an reputed institution the Girls Higher Secondary School 
Srirangam one of the holy place for vaishnavism named as   Boologa Vaikundam Sri Ranganathar temple ,Trichy as like 
famous for Temple place our school is also a famous reputed institution which is celebrating its Platinum Jubilee 75th 
anniversary giving education only girls child and making empowerful women in the society proud to be working in our 
Institution and I have achieved more goals by making the students involved in all sports activities according to the 
facility available in our school 30 National players have been achieved and 35 state level RDG/BDG sports and 

tournaments got participated and make medal winners.In police department 20 players appointment as in post quota in upcoming years 
also I want to be make produce my student at toper level.She has headed various transformative, bilateral programmes leading to 
reforms within the schools, Higher Education and vocational education sectors. Physical Education Cards, PEC and Connecting 
Classrooms are some of the key innovative programmes meeting global standards Is an Aspen institute of Leadership Scholar – awarded 
to leading thinkers, innovators contributing to their country’s development. 
 
 
 
 
 
 
 


