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Abstract

Acute ultra-endurance cycling efforts may induce high amounts of oxidative and inflammatory stress
among the cyclists and if the adaptation to neutralize these effects are insufficient or if the oxidative and
inflammatory stress are excessive and uncontrolled, could lead for inflammatory damage to the bronchial
epithelial tissue and also could cause for the temporary suppression of immune strength leading to easier
infections from pathogens of the respiratory tract. Upper Reparatory Tract Infections (URTIs) may be
seen common among the people involve in the high intensity ultra-endurance physical activities. Two
groups of cyclists, one professional and the other recreational cycling groups participated in the study,
with hundred male cyclists in each, in the age range of 23 to 35 years. WURSS-44 questionnaire was
used to quantify the URTI symptom scores of the subjects and the FEViwas measured through digital
spirometry for further analysis. The scores of the professional and recreational groups when analyzed
indicated that there was significant difference both in in their URTI symptom scores and FEV1scores, the
Pre cycling URTI symptoms scores of the Professional and Recreational cyclists were 19.54 and 41.88,
whereas the Post cycling URTI symptoms scores were 29.56 and 58.27. Pre cycling FEV1 scores of the
Professional and Recreational cyclists were 5.595 and 4.226, whereas the Post cycling FEV1 scores were
5.2986 and 3.903. Covariance analysis indicated both variables showed significantly different as the F
value was 6.62 (P=0.010819) for URTI symptom score and for FEV: was 39.48 (P=0.0001), and
interaction for two-way factorial ANOVA was of 117.819, significantly high at P of <0.00. Acute ultra-
cycling effort of the study brought significant reductions in the functional lung capacities of both the
professional and recreational cycling groups of the study.

Keywords: Ultra endurance cycling, oxidative stress, inflammatory stress, upper respiratory tract
infections, functional lung capacities

Introduction

Premise and introduction of the concept: Physical activities and exercise seems a part of the
human culture and the human endeavor to be physically fit is an integral part of it, since time
immemorial. These physical fitness and the health fitness are the two important ingredients
that are associated with the physical exercises and sporting events, though may other
emotional, psychological, sociological values are also attached. Sporting culture has initiated
aggressive competitive spirit among the nations either to show the dominance or to exhibit the
success as a symbol of excellence. Apart from this the individual competitiveness in the
sporting scenario lead for the sporting science manifesting into a full blown science assisted by
several other scientific disciplines. Sports science domains were extended from wellness
studies to the elite performance studies, taking the inter disciplinary help from the disciplines
like immunology, endocrinology, genetics, epigenetics, nutrition science including the nutria-
genomics, medicine including sports medicine, physiology including exercise physiology,
psychology, sociology etc. The spectrum of the sports sciences has changed so drastically that
it encompasses almost all the scientific domains of the human endeavor. Sport is an instrument
that would enhance the competitive edge, financial independence, global peace and health and
various other human domains and hence now the sports science is very well studied across the
globe and probably this caused for the extensive development of the exercise sciences during
the recent times. Sports participation is viewed as an important element for enhanced health
status apart from the other reasons mentioned hitherto.
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Some of the sporting events are extremely intensive and
enduring like marathon running, ultra endurance cycling,
triathlons etc. These sporting events require excellent and
outstanding physical and functional health from the
participants. The cycling sport seems a very developed and
most loved sporting event in Europe and in general in the
world %1, Long distance to very long-distance events like
Tour De France, Tour De Spain are some of the very long-
distance cycling events which are conducted over several days
continuously before the winners are declared need extremely
calculated scientific training and monitoring . These events
are continuous events for days, whereas there are several
cycling events which are ultra-distance with one single effort
(19, These ultra-distance cycling evens maybe recognized as
high intensity sustained aerobic events 6l though some
portion of the anaerobic pathways are also utilized for energy.
The fitness passion is developing among the general public
across the globe and including among the Indians, and this
lead for the revolution of mass events of marathon running,
ultra distance cycling events even in India.

Studies from the exercise immunology indicate that the acute
high intensity ultra-endurance physical activity may suppress
the immunity temporarily, which some immunologists are
mentioning as open window theory of immune suppression
and this might cause for the easy proneness to the respiratory
tract infections among the participants. This may be due to the
combined effect of oxidative ! and inflammatory stress due
to the high intensity sustained physical activity like ultra-
distance cycling Y or other such extended high intensity
exercise forms. Unaccustomed and uncontrolled oxidative and
inflammation during such high intensity prolonged activities
could cause for temporary suppression of immunity through
the suppression in immune protein synthesis both of mucosal
and cell mediated ones [ 24, Severe and high to very high
intensity sustained physical activities may affect the
metabolic pathways that would cause for the production of the
immunoglobulin like 1gA, 1gG etc 1. and also, lactoferrins,
which act as a first line of defense against the invading
pathogens especially at the bronchial tract 2, Disturbances at
the bronchial epithelial tissue through excessive inflammation
might cause for the destruction of mucosal barrier %1 leaving
space for the pathogens to invade the bronchial pathways
leading to the both upper and lower respiratory infections.
The professional cyclists may be having better adaptation to
such a high intensity sustained cycling efforts, but the
recreational cyclists, who are taking part in such kind of
cycling events may not be sufficiently adapted, due to their
poor training protocols and other issues like recovery and
nutrition etc > 2% 28 There may be noticeable differences
between the professional and recreational cyclists in terms of
their anti-inflammatory and anti-oxidative capacities !, which
speak a lot when participating in such prolonged high
intensity physical efforts. Scientific back and scientific
training are highly essential during the training as well during
the competitive efforts. Even the professional cyclist may be
prone for certain respiratory illnesses, especially the Upper
Reparatory Tract Infections (URTIs) due to minor flaws in
recovery may be because of insufficient rest and nutrition
changes. Sports nutrition support is highly essential for such
high intensity sustained physical protocols [**: 2%, Recreational
cyclists may be prone for URTIs due to their insufficient
adaptation and lack of proper scientific monitoring in their
training. Though sometimes, there may not be noticeable
symptoms of URTIs among the professional cyclists, there
may be changes in their lung function due to mucosal
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secretions affected from the pathogens, which need to be
identified through the pulmonary function tests to monitor the
lung function health of these cyclists. Compromised lung
function could cause for the restrictions in the lung
physiology with respect to the gaseous transfusion and the
buffer mechanism that might negatively influence on the
performances of even the very elite endurance cyclists 9.

Methodology: Two groups of cyclists were involved in this
study. Hundred professional cyclists and hundred recreational
male cyclists were responded for the study and participated in
this study, which consisted of a questionnaire to quantify the
URTIs symptoms and the digital spirometer to measure the
intended lung capacities. Only those who acknowledged that
they would respond for the lengthy questionnaire of the
URTIs symptoms and also those who would send their digital
spirometer measured lung capacity variables were only
included for the study. The cyclists were asked to respond to
the questionnaire one day before their ultra-endurance cycling
effort of minimum of hundred and sixty kilometers and
thereafter for five times starting from the lapse of forty eight
hours for every twenty four hours. The ultra-endurance
cycling effort may be their competition or their training, but
done with proper high intensity that might be more than their
sixty percent of the highest intensity possible individually,
which would be monitored on their own or through their
coaches etc. The criterion variables as already indicated are
the Upper Respiratory Tract Infection symptom status which
was measured through the Wisconsin Upper Respiratory
Symptom Survey- 44(WURSS-44), which is very widely
accepted among the pulmonology researchers across the globe
and a highly credible questionnaire instrument, was developed
by the Department of Family Medicine and Community
Health of School of Medicine and Public Health of the
University of Wisconsin, U.S.A. The questionnaire consisted
of four dimensions of the URTIs symptoms, with a total of
thirty two symptoms, quantified through the thirty two
different questions, with objective answers to be selected by
the subjects of the study, the score ranges from zero to seven
for all the thirty two questions. Higher the total of the URTIs
symptoms score through the WURSS-44, the URTI status was
high and vice versa. To understand the corresponding lung
health, the other criterion variable included for the study was
the (Forced Expiratory Volume in the first second) FEV:
value, which was measured through the digital spirometer
technique. Analysis of Covariance (ANCOVA) was used to
understand the variance between the professional and
recreational runners pre and post URTI symptoms scores and
also the FEV; scores and also Two way factorial analysis of
variance (2X2 factorial ANOVA), to understand the
association variance between the two criterion variables of the
study viz. URTI score and FEV; for both the pre and post
ultra-endurance cycling effort. The level of significance for
the study was 0.05.

Analysis of results: Covariance analysis for URTI scores
between professional and recreational cyclists: Table 1, shows
that the Pre cycling URTI symptoms scores of the
Professional and Recreational cyclists were 19.54 and 41.88,
whereas the Post cycling URTI symptoms scores were 29.56
and 58.27. Covariance analysis as indicated in table 2, elicits
that the pre and post URTI symptoms scores between the
professional and recreational cyclists were significantly
different as the obtained F was 6.62 (P=0.010819), which the
test for homogeneity of regression for the URTI scores as
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shown in table 3, was indicated that the baseline similarity
between the groups. The graph 1 was depicted the pre, post
and adjusted post cycling event means for the URTI
symptoms scores of the professional and recreational cyclists
groups of the study. The covariance analysis indicated that the
professional cyclists group showed significantly lower URTI
symptoms scores when compared to the recreational cyclists
group of the study.

Table 1: Pre, Post and Adjusted Post cycling URTI score means

Means/ . . . .

Groups Pre-Cycling | Post cycling | Adjusted Post Cycling
Professional 19.54 29.56 41.47
Recreational 41.88 58.27 46.35

Table 2: ANCOVA table for URTI score

Source SS df | MS F P
Adjusted means 855.26 1 | 855.26 | 6.62| 0.010819
Adjusted error 25467.46 |197| 129.28

Adjusted total 26322.72 198

Table 3: Test for homogeneity of regression for URTI scores

Source SS df | MS | F P
Between regressions 9.85 1 | 9.85 [0.08] 0.777596
Remainder 25457.61| 196 |129.89
Adjusted error 25467.46| 197

Recreational

Professional

Pre Cycling Post Cycling Adj Post cycling

Graph 1: Pre, Post and Adjusted Post cycling URTI score means

The covariance analysis for the Pre and Post cycling effort
FEV: scores between the Professional and recreational
cycling groups as indicated in table 4, elicits that the Pre
cycling FEV: scores of the Professional and Recreational
cyclists were 5.595 and 4.226, whereas the Post cycling FEV;
scores were 5.2986 and 3.903. Covariance analysis as
indicated in table 5, elicits that the pre and post FEV; scores
between the professional and recreational cyclists were
significantly different as the obtained F was 39.48
(P=0.0001), which the test for homogeneity of regression for
the FEV; scores as shown in table 6, was indicated that the
baseline similarity between the groups. The graph 2 was
depicted the pre, post and adjusted post cycling event means
for the FEV: scores of the professional and recreational
cyclists groups of the study. The covariance analysis indicated
that the professional cyclists group showed significantly
higher FEV; scores when compared to the recreational
cyclists group of the study. However, the mean analysis
indicated that the post cycling FEV; scores got decreased
significantly for both the recreational and professional
cyclists, the recreational cyclists being the more affected

group of the study.
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Table 4: Pre, Post and Adjusted Post cycling FEV1 score means

Means/

Groups Pre-Cycling Post cycling | Adj Post
Professional 5.595 5.298 4,783
Recreational 4.226 3.903 4,418

Table 5: ANCOVA table for FEV1 score
Source SS df | MS F P

Adjusted means 1.91 1 191 39.48 | <.0001

Adjusted error 9.51 | 197 | 0.05

Adjusted total 1141 | 198

Table 6: Test for homogeneity of regression for FEV1 scores

Source SS df | MS F p
Between 016 | 1 | 016|327 | 0.072090
Regressions

Remainder 9.35 | 196 | 0.05
Adjusted error 9.51 | 197

5.2983 993 4.783 4 418

s / . - -
= e .

PRE CYCLING POST CYCLING ADJUSTED POST CYCLING

Protessional ™ Regeational

Graph 2: Pre, Post and Adjusted Post cycling FEV1 score means

The two way factorial analysis of variance for the two related
criterion variables, the URTI symptom scores and the FEV;
scores of the two groups as indicated in table 6, elicits that the
obtained F of 294.297 was significantly high at P of <0.001
indicating that the within the group effect of the URTI
symptom scores of the group was significantly different
between the pre cycling and post cycling event. The table
indicated F of 117.819 was significantly high at P of <0.001
indicating that the within the group effect of the FEV; scores
of the group was significantly different between the pre
cycling and post cycling event. The table also indicated F of
134.194 was significantly high at P of <0.001 indicating that
the interaction effect between the URTI symptoms score and
the FEV: scores of the group was significantly different
between the pre cycling and post cycling event indicating that
the URTI symptoms may influence on the criterion lung
capacity of the study. The descriptive statistics indicated in
table 7 elicits that the professional cyclists group showed a
pre cycling mean of 19.54 for the URTI symptoms and an
enhanced Post cycling mean of 29.56 for the URTI
symptoms. Also, the professional cyclists group showed a pre
cycling mean of 5.5955 for FEV; and showed a reduced FEV:
post cycling mean of 5.2988. The same has been indicated in
the graph 3.

Table 7: Descriptive statistics for URTI and FEV1 of Professional

cyclists
Means for Cells, Rows, Columns, and Total
B1 B2 Totals
Al 19.54 29.56 24.55
A2 5.5955 5.2988 5.44715
Totals 12.56775 17.4294 14.998575
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Table 8: ANOVA (2X2 repeated measures) on URTI and FEV1 of
professional cyclists

ANOVA Summary 2rows x 2columns
A = row variable B = column variable Subj = subjects

Source SS df MS F P
Subjects 11132.53 | 99
Within Subjects
A 36491.88 | 1 | 36491.88 | 294.297 | <.0001
Subj x A 12275.65 | 99 | 123.9965
B 2363.56 | 1 | 2363.56 | 117.819 | <.0001
Subj x B 1986.026 | 99 | 20.0609
AxB 2660.85 | 1 | 2660.85 | 134.194 | <.0001
Subjx AxB | 1963.002 | 99 | 19.8283
Total 68873.52 |399

29.56

5.5955 ﬁ 5.2988

= P

™ URTI score ™ FEV1 score
Graph 3: Pre and Post cycling means for URTI and FEV1 scores of
Professional cyclists

Discussion on Results: The statistical analysis of the results
of the present study clearly indicate that the Upper respiratory
tract infections may be quantified through the symptom
quantification and the same may be correlated to the
performance of the ultra-distance cycling or the ultra-distance
cycling efforts due to their high and uncontrolled
inflammatory and oxidative stress could induce the
respiratory tract infections, especially the upper respiratory
tract infections®. The covariance results indicated that both
the professional and recreational runners are alike in getting
affected negatively through the acute ultra-endurance cycling
effort and experienced significant increments in their upper
respiratory tract infection symptom episodes, though the
recreational runners seem more severely affected in this
regard when compared to the professional cyclists. The
reasons for this difference may be due to the differences in the
levels of functional physiological fitness, adaptation to the
high levels of oxidative and inflammatory stress through
better endogenous anti-oxidative and anti-inflammatory
mechanisms!* among the professional cyclists. Insufficient
adaptation and excessive acute aerobic efforts during the
acute ultra-cycling efforts by the recreational runners may be
the probable reason for experiencing the higher episodes of
URTIs and the higher URTI symptom score. Upper
respiratory tract infections may not be present in isolation
without having any effect on the lower and other respiratory
apparatuses of the lungs. Since, the observation and
quantification of the URTIs is easier, there were several
quantification techniques been developed by the pulmonology
scientists. The possibility of the whole lung being affected
due to the URTIs may not be completely ignored and hence it
would be ideal to verify and to monitor the whole lung
functional health of the elite cyclists especially those who
participate in the events like Tour de France [® 23, where in
the cyclists are expected to ride hundreds of kilometers every
successive day for almost twenty days continuously®. Loss in
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lung function due to the respiratory tract infections could be
very fatal for such professional cyclists and hence need to be
very careful in protecting the lung health through proper
means of rest and recovery like proper nutritional
supplementation etc 2. Even the recreational cyclists are very
much essential to monitor their lung health 71 as frequent
infections to the respiratory tract may be fatal in the long run,
as the same may lead for some permanent and chronic
changes in the respiratory functional health leading to
exercise induced asthma or obstructive conditions in the
lungs.

Lung health of the individuals may be understood through
measuring and analyzing the various lung capacities through
digital spirometry . As the improved digital spirometry
gives more precise measures for the various lung capacities,
the present study analyzed one selected lung capacity, i.e.
FEV: (Forced Expiratory Volume of air in the first second of
the effort) to analyze the possible relationship between the
URT]I episodes and the functional lung capacity [, that might
reflect on the cardio vascular efficiency of the cyclists or
reflects on the capacity of the high intensity ultra-endurance
cycling effort. Lung capacities of the individuals may be
negatively impacted if there are any obstruction or else any
other functional disturbances that may obstruct the gases
transport and the buffer mechanism of the lungs. The results
of the present study indicated that there was significant
reduction in the FEV; value of both the professional and
recreational cyclists due to the acute ultra-cycling effort of the
study, indicating possible negative effect on the prospective
performance of the professional cyclists or health of the
recreational cyclists. Further analysis also indicated, that the
changes in the URTI symptom scores may also be corelated to
the reduction in the FEV;value of both the professional and
recreational cyclists % and this infers that the upper
respiratory tract infections could induce possible negative
influence on the lung physiology [ and could induce for
reductions in the functional lung capacities and thereby
affecting the performance of the cyclists 4 of both
professional and recreational alike ™! but also may affect the
lung health of both the types of cyclists.

Conclusion from the study: Acute ultra-endurance cycling
efforts could induce severe levels of oxidative and
inflammatory stress in various tissues of the cyclists,
especially the respiratory tissues causing physiological
damage to the integrity of the epithelial tissue of the bronchial
tracts and also might cause the severe immune suppression
which may impact on the possibility of getting infected from
pathogens like virus, bacteria etc. during the period of
immune suppression and would cause for the reductions in the
functional health of the lungs causing significant changes in
the lung capacities, which may also affect negatively the
ultra-endurance performances and training among both the
professional and recreational cyclists alike. The recreational
cyclists need to be more serious in their preparation and
participation of such acute ultra-endurance cycling events and
it would be ideal to have high levels of adaptations for such
efforts.
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