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DIFFERENCE IN THE CHARACTERISTICS OF
CARDIO-RESPIRATORY FUNCTIONS IN
PHYSICAL ACTIVITY PARTAKERS WITH SICKLE
CELL TRAIT CARRIER

Sunil Kumar Bhoi', Hrishikesh Patel’
and Reeta Venugopal'

ACT:

he cardio-respiratory fitness of sickle cell trait (SCT) individual is deviated than the apparently healthy

individuals. Many studies have been conducted on consequences of SCT, but it is not yet precisely known

the effect of regular participation in physical activity. To see the cardio-respiratory efficiency of SCT
physically active individual total 1000 school going students were examined. Out of them 109 students were
diagnosed as SCT carrier. Their pulmonary and cardiovascular efficiency were assessed with the help of
respiratory rate (RR), heart rate (HR), peak expiratory flow rate (PEFR), hemoglobin (Hb) and 12 minutes run and
walk test. In addition, maximum oxygen capacity (VO2 max) was calculated as per formula prescribed by
Cooper’s test. Descriptive statistics, and comparative statistics “t” test was used to analyzed the data. Result of
the present study showed insignificant difference in HR (p>0.05), PFER (p>0.05). The RR and Hb of control
individual showed significantly (p<0.05) better efficiency. In contrast, the aerobic capacity (12 min run and walk)
and VO, of SCT showed significantly (p<0.05) higher capacity than that of apparently healthy subjects. In
conclusion, regular participation in moderate physical activity may reduce the consequences of SCT and may
enhance the quality of life including healthy subjects. Itis recommended to conduct more study on large sample to
draw robust conclusions.

KEYWORDS: sickle cell trait, physical activity, respiratory rate, heart rate, peak expiratory flow rate, hemoglobin,
12 minutes run and walk, maximum oxygen capacity .

INTRODUCTION

The oxygen delivering capacity to the active muscle cells of sickle cell trait individual is reduced. Sickle
cell trait usually is not a disease conditions, as it has very mild deviations of hemoglobin. The oxygen-carrying
capacity is determined by the concentration of hemoglobin in the blood, which affects the binding of oxygen in
red blood cells. Sports persons do not experience any serious complications during physical activity. Any serious
conditions such as morbidity or mortality in SCT may be the results of unsystematic training activity. The SCT
individuals, physicians, and sports coaches should be aware of the potential risk or complications involved in SCT
(ACSM, 2003). Regular and systematic moderate physical activity benefits the body in many ways. Those with
sickle cell trait might find some added benefits such as longevity and fewer complications. Similar effects may be
foundin patients with sickle cell disease (ACSM, 2003).

In Chhattisgarh, the presence of sickle cell trait is diagnosed. Extensive clinical and basic science research
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in SCT has been conducted. The roles of exercise /physical activity or sports performance in this population still
remain unaddressed. An attempt is being made to determine the cardiovascular capacity of sports person with
sickle cell trait.

METHODOLOGY
Subjects:

At the beginning total one thousands (1000) healthy players (Aged 12 — 18 Years) form the different
schools of Chhattisgarh were included for hemoglobin screening in the present study. All the students were
regular student coming school daily but alien to Sickle cell disease. They were regular partakers of moderately
physical activity and participated in school level competitions. Of those only 109 were screened sickle trait
carriers subjects and they were selected for the further study.

Written Consent of the players:
All one hundred nine (109) Sickle Cell Trait subjects (SCT group) and one hundred with normal
hemoglobin subjects (control group) participated in this study after giving their informed consent.

Variables of the study

The pulmonary and cardiovascular efficiency were assessed with the help of respiratory rate (RR), heart
rate (HR), peak expiratory flow rate (PEFR), hemoglobin (Hb) and 12 minutes run and walk test. In addition,
maximum oxygen capacity (VO, ) was calculated as per formula prescribed by Cooper (1968).

Cooper 12 minute runand walk test

Cooper 12 minute run and walk test is an accepted test to evaluate the aerobic fitness. Marking cones
were placed around the track to aid in measuring distance covered by the subjects. Subjects were asked to run
for 12 minute, walking was allowed and participants were encouraged enough to push themselves as harder as
they can and total distance covered was measured and recorded.

Table 1: showing the norms prescribed (for adults male) by test

Rating Distance in meters
Excellent >2700m
Good 2300 -2700m
Average 1900 - 2300m
Below Average 1500 — 1900m
Poor <1500

Maximum oxygen capacity (VO,,..)
VO2max is the ability of the subject to consume oxygen during maximal activity. the following formula
was applied to estimate the maximum oxygen capacity.

V0, =(22.351 Xkilometers)-11.288

Validity: Cooper (1968) reported a correlation of 0.90 between VO2max and distance covered in 12 minute
walk/run test.

Statistical analysis

Microsoft Office — Excel 2007 was used for all type of statistical analysis. The analysis was done by using
the inbuilt formulas and functions of MS-excel. Descriptive statistics, and comparative statistics “t” test was used
to analyzed the data.

Available online at www.lbp.world



DIFFERENCE IN THE CHARACTERISTICS OF CARDIO-RESPIRATORY FUNCTIONS IN ... Volume - 6 | Issue -9 | june - 2017
Results

Table: 2 Comparison of Physiological parameters HR, RR, PEFR and Hb between SCT and Non-sports
persons in all subjects

SCT Control t- test
Variable Mean + SE SD Mean + SE SD tvalue | p value
HR 77.75 £ 0.59 6.16 76.88 +0.32 3.22 1.77 0.078767
RR 19.26 £ 0.12 1.24 18.83 £0.09 0.89 2.89 0.00426
PEFR 365.6 + 3.73 38.86 371.87 £8.42 85.04 0.70 0.487378
HB 10.77 £ 0.07 0.65 10.57 £ 0.06 0.57 2.42 0.016496

Table: 3 Comparison of 12 minute run and VO, between SCT and Non-sports persons

2max

SCT Control t-test
Variable Mean + SE SD Mean + SE SD t- value | p - value
12 Min. Run | 2322.64 + 43.17 1.24] 2011.17 + 60.63 612.28 4.23 0.01
VO2 4048 +1 38.86 33.48 +1.35 13.61 4.21 0.01

Table 2 illustrates the characteristics and comparison of the pulmonary variables namely Heart Rate
(HR), Respiratory Rate (RR), Peak Expiratory Flow Rate (PFER), and Hemoglobin of sports persons with sickle cell
trait (SCT) and apparently healthy human subjects. The average HR of the sports persons with SCT was 77.75 +
0.59 and the average HR of apparently healthy human subjects was 76.88 = 0.32. The SCT subjects showed
greater SD which indicates greater inter-individual difference.

Comparative statistics “t” test was performed to test the difference in HR between the SCT and
apparently healthy human subjects. The result (table 2) revealed that there was no significant difference (p>
0.05) between HR of SCT and Apparently healthy subjects.

RESPIRATORY RATE

The average of RR was obtained and their means are shown in table 2. The result indicated inter-
individual differences in RR in SCT group. The t-test was used to test difference in RR between SCT and control
group (table 2). Results showed a statistically significant (p < 0.05) difference in the means of the RR the control
group showed statistically significant lower RR

PEAK EXPIRATORY FLOW RATE

Inter-individual variation as well as variation between the groups in average of PEFR was not witnessed
in the study. Result of t-test clearly indicate a statistically insignificant (p > 0.05) difference in mean of PEFR in the
study.

Hemoglobin (Hb)

Variation at group level (table 2) in the mean of Hb was observed in the study. The average spread for Hb
was 10.45¢ t0 10.91g in SCT subjects and 10.16g to 10.87g in control subjects. The effect of regular participation
in physical activity can clearly been seeninthe Hb of SCT subjects, the average of Hb was higher in SCT group.

The t-test was also performed to test difference in Hb between SCT and control subjects (table 2).
Results showed a statistically significant (p < 0.05) difference in the means of the Hb in the study. Statistically
significant higher Hb was witnessed in physically active SCT group.

12 Minute run and walk

Table 3 shows Mean * SE and SD of 12 min run and walk. At group level the average distance was
significantly higher in SCT regular physical activity partakers groups. A statistically significant (p < 0.05 from
t-test) difference was documented for distance run between the group (table 3). The mean distance run was
significantly higher in SCT group than the control group.
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VOQmax

The maximum aerobic capacity was computed for each SCT and healthy subjects. Table 3 shows Mean +
SE of maximum aerobic capacity for SCT and healthy subjects. Statistically significant (p < 0.05 from t-test)
difference is documented for maximum aerobic capacity between the group (table 3). The mean maximum

aerobic capacity was significantly higher in SCT group than the control group.

DISCUSSION

Sickle cell trait, the condition characterized by the presence of HbAS, was witnessed in approximately
10.9% (109) out of 1000 samples of the present study. In India, most of the individuals affected are unaware of
their status.

In the present study pulmonary ( cardio-respiratory) variables, such as Heat Rate (HR), Respiratory Rate
(RR), peak expiratory flow rate (PEFR), Hemoglobin (Hb), 12 — minute Run and Walk, VO,,.., were examined. The
result of the study documented peak flow rate, was significantly lower in all SCT group under study. In contrast
the hemoglobin content was found to be higher in Sports person with SCT as compare to control.

In line with the result of the present study Kramer et.al., (1978) and Eichner,(1986) reported that
individuals with SCT have no deficiencies in growth or development, no risk for cardiovascular accident, no
evidence of low physical performance or higher risk for perioperative complication, and have normal life
expectancy.

In spite of lower pulmonary volume of PEFR, sportsperson with SCT have shown significantly higher
performances in 12 minute run and walk test, SCT groups score was in good performance category whereas
control group fell in average category. The studied regular activity partakers subjects showed better cardio-
respiratory efficiency. This part of result must be given cognizance, and it should be realized that participation in
moderate physical activities is of vital importance for persons with SCT. Digs (1984) demonstrated
Haemoglobinopathy concerned with risk factor during physical activities, with sickle cell formation
compromising O2 delivery particularly in extreme conditions for example strenuous exercise carried out at an
altitude, that pursue a low level of O2 and severe lactic acidosis in the arterial blood. Predominantly, however,
clinical symptoms are moderate or absent (Alpert et.al. 1982) and several studies failed to confirm that SCT is a
risk factor or even a disadvantage for sports activities (Gallais et.al, 1987; Boutros, 1980). Chirico et.al.(2012)
have reported improved oxidative stress and nitric oxide response is improved in exercise trained SCT subjects,
and suggested that physical activity could be a viable method of controlling the oxidative stress, which could
have a beneficial effect because its involvement in endothelial dysfunction and subsequent vascularimpairment
in hemoglobin S carriers. Martineaud et al. (2002) also supported the concept of positive effect of exercise for
individual with SCT and reported no difference in the performance capabilities of well trained subjects with SCT
and those without it. SCT subjects had no effect on the subject’s performance during exhausting exercise, at least
when its duration did not exceed half an hour. It was suggests that certain adaptation processes developed by
regular participation in training may operate in sportsmen SCT during high-intensity exercise. Further in a study
Physically active life style in SCT carriers may decrease endothelial activation and may limit the risk of vascular
adhesion events in the microcirculation (Aufradet et.al.; 2010). Similarly Messonnier et.al. (2012) reported
moderate sub-maximal exercise is safe from biochemical point of view for sportsman with SCT.

Furthermore, Cozal et.al. (1992) suggested that SCT could affect exercise performance as well as
recovery without medical complications (Green et.al. 1971). We can state that subjects with SCT may participate
in sports competitions similarly to subjects with normal Hb AA. Therefore, the persons with SCT should be
encouraged for usual physical activities and competitions, eventual successes or failures will depend on all
other factors which. There are still scopes to understand various aspects of effect of training in person with SCT,
forwhich continuous researchis needed in thisarea.
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