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ABSTRACT Purpose of the study was to assess effects of air pollution on hemoglobin concentration of trained and un-

trained school-going boys of West Bengal. Sample consisted of 60 footballers, 60 sprinters, 127 untrained boys,
subdivided into two groups from two zones namely Tollygunge and Sonarpur. Air concentration of SPM, RPM, SO2, NO2 were moni-
tored for both zones. Height, weight, BSA, BMI and Hemoglobin concentration were measured. Results revealed that pollutant concen-
trations were significantly higher in Tollygunge than Sonarpur. Hemoglobin concentration of untrained boys was significantly higher
than footballers in both regions but no significant difference were observed when compared with sprinters. Hemoglobin concentra-
tion of both trained and untrained boys of Sonarpur was significantly higher than Tollygunge. Air pollutants might have adverse effect
on hemoglobin concentration of both trained and untrained boys which may be confirmed by longitudinal studies.

INTRODUCTION

Air pollution is one of the most serious environmental problems
in the world. Several studies stated the effects of air pollution
on increasing risk of cardiorespiratory mortality and morbid-
ity (Oliveira et al., 2006; Brook 2008). Toxic substances from air
may damage red blood cells as well as reduce hemoglobin con-
centration, erythrocytes number and hematocrit, thus leading
to anemia (Stankovic et al., 2006).

Concern has also been raised about problems associated with
exercising in polluted air. Air pollution may affect athlete’s
health and performance (Rundell, 2012). According to Sharman
2005 people should not be deterred from regular exercise as it
is of known benefit, but during exercising they should avoid ar-
eas with high pollutant concentrations. Air pollution adversely
affected cardiorespiratory fitness and some hematologic factors
in young individuals during exercise (Kargarfard et al., 2011).
Variation of red blood cell system has been reported to have
considerable influence on physical performance. Specific type
and duration of exercise is highly significant in adaptations
of blood cell system and iron metabolism (Schumacher et al,
2002). However, studies on effects of air pollution on hemo-
globin concentration in trained school-going boys are scanty.
Attempt has been made to observe relation of magnitude of ef-
fects with game specific training on hemoglobin concentration
with respect to untrained boys and to find out if there is any
association of air pollution with hemoglobin concentration of
trained and untrained boys.

METHODS

Two zones namely, Tollygunge and Sonarpur in West Bengal,
India were selected for present study. Air concentration of sus-
pended particulate matter (SPM), respirable particulate matter
(RPM), sulphur dioxide (SO,), oxides of nitrogen as nitrogen di-
oxide (NO,) were monitored for both zones.

Subjects:

247 healthy boys (14-16 years) volunteered and sample con-
sisted of 60 footballers (30 from Tollygunge & 30 from Sonar-
pur), 60 sprinters (30 from Tollygunge & 30 from Sonarpur),
127 sedentary boys (60 from Tollygunge & 67 from Sonarpur).
Footballers and sprinters (trained) were in regular practice and
they had a training background of minimum 3 years. Partici-
pants were residents in those two zones for a minimum period
of three years. All boys were from same economic status and
nutritional status. All institutional policies concerning the hu-
man subjects in research were followed. Ethical approval was
taken from the competent authority.

Data Collection:

Height, weight, BSA (Du-Bois and Du-Bois, 1916), BMI (Meltzer
et al.,, 1988) and hemoglobin concentration (Drabkin and Aus-
tin, 1935) were measured.

RESULTS AND DISCUSSION

SPM, RPM, SO, NO, were significantly higher in Tollygunge than
Sonarpur (Table 1). Mean + SD of all parameters is given in Ta-
ble 2. Hemoglobin concentration of untrained boys was signifi-
cantly higher than footballers in both regions but no significant
difference were observed when compared with sprinters (Table
3). Hemoglobin concentration of both trained and untrained
boys was significantly higher in Sonarpur than Tollygunge (Ta-
ble 4). Highly significant negative correlation of SPM, RPM, SO,
NO, with hemoglobin concentration were obtained (Table 5).

Table 1: Table 1: Difference in Air Pollutant concentration
between two zones

Air Pollutant Tollygunge Sonarpur ‘T’ - test
SPM (pg/m?) 269.85+£54.76 81.58+18.28 |p<0.01
RPM (pg/m?) 154.08+44.72 33.28410.17 |p<0.01
SO, (ug/m?) 11.54+3.98 0.64+1.53 p<0.01
NO_(pg/m?) 86.77+17.30 10.03+5.28 p<0.01

Table 2: Measured Physical parameters and hemoglobin concentration (Hb. Conc.) of school-going boys of different groups

(Mean £ SD)
Tollygunge Sonarpur
Parameters Footballers Sprinters Untrained Boys |Footballers Sprinters Untrained Boys
(n=30) (n=30) (n=60) (n=30) (n=30) (n=67)
Height (cm) 158.82 + 4.66 157.19 +5.99 157.61+9.15 156.40 + 8.46 161.03 +7.08 161.83 6.0
Weight (kg) 42.18 £3.95 41.5+5.35 43.23+£11.63 41.33 £ 6.64 4495+ 6.01 47.72 £ 8.41
BSA (m?) 1.39+0.08 1.37 £0.11 1.39+0.20 1.36 +0.14 1.44 +0.12 1.48+£0.14
BMI (kg/m?) 16.71+1.19 16.73 £1.41 17.18 +3.35 16.79 £ 1.35 17.26 + 1.32 18.16 + 2.68
Hb. conc. (gm%) |11.50 + 1.36 11.91 +£0.88 11.89 +1.35 12.56 + 1.35 13.81+1.10 13.84 + 1.55
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Table 3: Difference in hemoglobin concentration between
trained and untrained boys of two zones

Tollygunge Sonarpur

Parameters \F/(Smtballers \S];S)rinters sgotballers ‘S/Erinters
Untrained |Untrained |Untrained |Untrained
oys boys boys boys

Hb. conc.

(gm%) p<0.05 NS p<0.01 NS

Table 4: Difference in hemoglobin concentration of boys of
different groups between two zones

Tollygunge Tollygunge
Footballers g‘Olrll};lgtg?sg%s Untrained boys
Parameters SVs Sgnarpur gs
onarpur : onarpur
Footballers |SPrinters Untrained boys
fib.gomc: | p<0.05 p<0.01 p<0.01
Table 5: Correlation among parameters of Sprinters
Parameters |SPM RPM SO NO Hb conc.
SPM -
RPM 991** |-
SO 956%*% |.951** |-
NO 968** |.954**F | 975%* |-
Hb. conc. -.584** |-580** |-585** |-.610** |-

**Correlation is significant at 0.01 level (2-tailed)

Study was undertaken to estimate hemoglobin concentration
among trained and untrained boys of two regions of West Ben-
gal. Several authors demonstrated decreased hemoglobin in
athletes ignoring their sporting discipline compared with physi-
cally inactive controls, others disagreed that these changes are
not mainly depending on physical activity itself but on specific
type of exercise (Sawka et al.,, 2000). Present study supported
previous findings (Hasilbeder et al., 1987; Biancotti et al. 1992)
that following any kind of chronic as well as intensive training
programme red blood cell variables undergoes changes which
are training specific. In our study of both Tollygunge and Sonar-
pur region, hemoglobin concentration of untrained boys was
significantly higher than footballers but no significant differ-
ence was observed when compared with sprinters. According
to Moosavizademonir, 2011, athletes especially endurance ath-
letes have less HCT & Hb. in comparison to untrained people
which supports our finding for most popular endurance game
like football. Exercise induced increased secretion of antidiu-
retic hormone and aldosterone retains water from the kidneys

and thereby increases plasma volume (Wilmore and Costill,
1999). As a result, following intense endurance training, due
to an increase in blood plasma volume, blood volume may be
increased (Schmidt et al. 1988; McArdle et al. 1996). Increase
in RBC volume also contributes to increase blood volume. How-
ever, increase in RBC volume is not proportional with increase
in plasma volume (Green et al,, 1991). In present study, hemodi-
lution among footballers, may be due to fact that increase in
plasma volume following endurance training is much higher
than increase in RBC count.

In spite of belonging to same socioeconomic and nutritional
status, hemoglobin concentration of footballers, sprinters and
untrained boys of Tollugunge region (High pollution) was signif-
icantly lower than their counterparts in Sonarpur region (Less
Pollution). Thus present investigation has shown that exposure
to high air pollution is associated with occurrence of decreased
hemoglobin concentration among trained and untrained boys.
Correlation of data revealed significant decrease in hemoglobin
concentration in association with higher air pollution exposure.
Several studies (Posin et al,, 1978; Sydbom et al.,, 2001) revealed
relationship between exposure to air pollutants and changes in
hemoglobin concentration, hematocrite (packed cell volume)
and red blood cell count. McCafferty, 1981 showed athletes are
at special risk of inhaling pollutants i.e. during exercise minute
ventilation (V) increases, and in turn, there is a proportionate
increase in quantity of pollutants inhaled through mouth, effec-
tively bypassing the normal nasal mechanisms for filtration of
large particles and soluble vapours. Study by Kargarfard et al.,
2011 showed significant decreases in RBC count, hemoglobin,
hematocrit, and mean corpuscular hemoglobin after exercise
in polluted air. In our study, a highly significant negative cor-
relation obtained between air pollutant parameters and hemo-
globin concentration revealed the adverse effect of air pollution
on hemoglobin concentration.

CONCLUSION

Game specific training plays a role in differentiation of hemo-
globin concentration in athletes. Our findings highlighted the
association of hemoglobin concentration with air pollutants in
both trained and untrained school-going boys of West Bengal
which may be confirmed in future by longitudinal studies. En-
vironmental protection concerns should be considered a top
priority for exercising individual.
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