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Abstract

Objective. To describe the effect of participation in an
ultra-distance triathion on self-reported depression.

Design and interventions. This was a prospective pre-
and post-race observational study. Triathletes were eligi-
ble to participate if they planned to participate in an uitra-
distance friathlon between June and December 2001.
Thirty-eight triathletes were enrolled, and 33 completed
the study. Questionnaires and the Beck Depression
Index (BDI-Il) were completed approximately 4 weeks
before and 2 weeks after an ultra-distance triathlon.

Main outcome measures. The primary outcome was
change in BDI-If score from pre- to post- race. Secondary
outcomes included effect of demographic variables, expe-
rience with ultra-distance triathlons, and attainment of
pre-race goals.

Results. The study sample included 19 males (58%) and

14 females (42%). Nineteen triathletes (58%) were partic-
ipating in their first ultra-distance triathlon, while 14 (42%)
had previously completed one. The 33 triathletes compet-
ed in 9 different races. Seven (21%) had previously been
diagnosed with and treated for a mood disorder, while 4
(12%) were receiving treatment at the time of their race.
BD!-l scores did not change significantly from pre- to
post-race, with an average decrease of 1.36 (95% Cl: -0.1
- 2.9), p = 0.07. Novice ultra-distance triathletes experi-
enced an average decrese of 2.9 (95% CI: 1.3 - 4.6,
p = 0.0005) in depression score. Changes in BDI-lI
scores were not associated with race completion, mood
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disorder, or post-race injury.

Conclusions. No significant decline in mood was found in
this sample of ultra-distance triathletes.

Introduction

Since the first Hawaii lronman (IM) Triathlon in 1978, partici-
pation in ultra-distance triathions (3.8 km swim, 180 km cycle,
and 42.2 km run) has grown tremendously to over 15 000 par-
ticipants and 35 ultra-distance races each year.®® Although
some professional athietes compete in these races, the vast
majority of the participants in ultra-distance triathlons are
recreational athletes. However as more citizen athletes
become involved in extreme sporting challenges, it will be
incumbent on health providers to thoroughly understand the
positive and negative physical and psychoactive effects of
exercise.

In moderation, exercise can improve physical health.?*
Similarly, mood state can be measurably altered by bouts of
exercise.""* Exercise has been successfully incorporated into
the treatment regimen of patients with depression and anxiety,
with good results.® Intense and/or prolonged training for
endurance sports without adequate recovery may result in
impaired performance, termed overtraining.” Overtraining
may result in mood disturbances that improve following a peri-
od of rest and recovery.” Physicians should be as facile at
identifying exercise as an aetiology of pathology as they are at
prescribing it to prevent or treat disease.

Some information exists regarding the relationship
between intense or prolonged aerobic exercise and self-
reported mood. Post-race depression has been associated
with poor race performance in age-group and elite distance
runners.™ Novice, previously unfit runners who ran a
marathon after a 7-month training programme experienced a
heterogeneous response, ranging from feeling ‘drained’ and
‘burned out’ post-race to highly motivated.® Furthermore, a
study of 106 male runners who completed the 1989
Stockholm marathon with finishing times between 3 hours and
3 hours and 45 minutes found that participation in a marathon
race affected mood in a negative manner” This effect was
short-lived, with rapid return o baseline mood. Similar data
are not available for triathletes.




An ultra-marathon is defined by runners as any event
longer than the standard 42.2 km marathon. Ultra-marathon-
ers have baseline personality characteristics that are signifi-
cantly less anxious, hostile, and depressed than those of
control subjects. A case study of a female ultra-marathoner
who completed a 48-hour race described a slight increase in
self-reported depression 3 days after the event."- Her mood
had recovered to pre-race status by the final data point 1
month after the race. A prospective study of 56 male ultra-
marathoners found minor increases in self-reported depres-
sion 1 hour after successfully completing a 50 or 100 mile
running race.” Triathletes reserve the term ultra-distance for
races equal to or exceeding the ironman in distance.

Anecdotal descriptions of depressed mood following ultra-
distance triathlons have been reported in the lay press, on
internet list-serves, and by personal communication. Many
triathletes refer to this phenomenon as ‘post-ironman depres-
sion.” Dave Scott, former professional triathlete and six-time
Hawaii IM winner, states, ‘Everyone who has finished an
Ironman recognises the inherent psychological let-down after
the event.” Scott employs the terms ‘malaise’, ‘distraught’,
‘despair’, and ‘cavern of disorder’ to describe post-race
mood.*

A Medline search of relevant key words did not reveal any
references that describe acute changes in mood state associ-
ated with participation in any triathlon, let alone an ultra-
endurance length event. We hypothesised that athletes
competing in an ultra-distance triathlon would experience a
mild, yet significant, post-race depression, as measured by the
Beck Depression Inventory, second edition (BDI-II).2

Methods

Subjects were recruited via triathlon websites on the Internet.
A request for subjects was posted on the tri-drs listserve (a
discussion forum devoted to the exchange of triathlon-related
information), the IM USA bulletin board (a discussion forum for
participants in ultra-distance triathlons), and an ultra-distance
triathion race promotion web site.>** Triathletes were consid-
ered eligible to participate in our study if they planned to com-
plete an ultra-distance triathlon within the 6-month period from
June through December 2001. No compensation was offered
for participation. They were promised results of the study
once it underwent peer review.

Subjects were assigned a number, which was the only
identifier in the database. Basic demographic data, contact
information, and date of the triathlon were collected. Six
weeks prior to the goal race, a packet containing two copies of
the informed consent document (one to return and one to
retain), a detailed pre-race questionnaire, a copy of the BDI-lI,
and two stamped pre-addressed return envelopes were
mailed to each subject. One envelope was for the informed
consent document, while the other was for the anonymous
return mailing of the questionnaire and BDI-lIl. The pre-race
questionnaire inquired about age, sex, marital status, educa-
tion, employment, triathion participation history, training prac-
tices, race goals, past and current concerns about mood
disturbance, and past and current tgeatment for mood distur-
bance. Subjects were instructed to complete and return all
information 4 weeks prior to their goal race, which is when
ultra-distance triathletes are typically at peak training volume.

During the week of the goal race, a post-race packet con-
taining a detailed post-race questionnaire, a copy of the BDI-
I, and a stamped pre-addressed return envelope was mailed
to the subject. The subject was instructed to complete and
return all information 2 weeks after the race. The post-race
questionnaire inquired about race performance, satisfaction
with race performance, weather conditions during the race,
plans for future races, current concerns about mood distur-
bance, and current treatments for mood disturbance.

The BDI-ll is a 21-item self-report measure used to
assess the presence and severity of depression within the pre-
ceding 2 weeks, consistent with the diagnostic criteria outlined
in the American Psychiatric Association's Diagnostic and
Statistical Manual of Mental Disorders (Fourth edition).™* This
tool is among the most widely used measures of depression
and has been validated among clinical and non-clinical popu-
lations.? Scores on the BDI-ll range from 0 t013 for normal
subjects, 14 - 19 for mild depression, 20 - 28 for moderate
depression, and up to a maximum of 63 for a severely
depressed person.? The mean change in BDI-ll score as a
function of exercise is 0.5.%

The primary outcome was change in BDI-ll score from pre
to post race. Measures of central tendency are described as
mean (95% confidence interval (C!) of the mean). Categorical
variables are described as frequencies (%). A paired t-test
was used to assess the primary outcome. It was determined
that 24 participants would offer 90% power using a paired
t-test with a 0.01 type | error rate to detect a mean change of
one-point from pre-to-post race, assuming the standard devi-
ation (SD) in the change in BDI-Il scores would be 1.0. All eli-
gible subjects who responded to our calls for subjects were
enrolled. Enrolling more than 24 subjects ensured adequate
power if the BDI-Il SDs were larger than expected or if subject
follow-up was difficult to achieve.

Multivariate linear regression analysis was used as a sec-
ondary analysis to simultaneously measure the effect of
covariates such as gender, triathlon experience, attainment of
pre- and post-race goals, remaining injury free, and race com-
pletion on the change in pre- to postrace BDi-ll scores.
Statistical significance was reached if p < 0.01. Because other
outcomes were investigated and due to the exploratory nature
of this secondary analysis, a smaller alpha level was chosen
to preserve the type | error rate.

Ethical considerations

The Cleveland Clinic Foundation Institutional Review Board
formally exempted our study.

Results
Cohort demographics

Forty-seven triathletes contacted us. Thirty-eight were
prospectively enralled in this study, and 33 (87%) completed
the study. The study sample included 19 males (58%) and 14
females (42%). Twenty-two (67%) were married, 7 (21%)
were single, 3 (9%) were divorced, and 1 (3%) was separat-
ed. Fifteen triathietes (45%) had children. Fifteen (45%) had
a college/university degree as a terminal degree, while 18
(55%) had an advanced degree. Nineteen triathletes (58%)
were participating in their first ultra-distance triathion, and the
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other 14 (42%) had experience ranging from 1 to 6 uitra-dis-
tance triathlons. No participant was a professional triathlete.

The 33 triathletes competed in 9 different races. Sixteen
- racers (48%) competed in IM USA, and 10 (30%) competed in
IM Canada. One triathlete competed in each of the following
races: the 5430 Triathlon, the Great Fioridian Triathlon, IM
Austria, IM Florida, IM Hawaii, IM Switzerland, and the
Mohican Pineman. Thirty participants (91%) completed their
triathion. The 3 triathletes (%) who did not complete their
race identified ‘stomach problems’ and ‘dehydration’ as the
primary reason for failing to finish the goal race. Twenty-
seven triathletes (82%) claim to have met their primary pre-
race goal. ‘Finishing’ was the primary goal for 25 (76%) of the
triathletes. ‘Having fun’ and staying ‘injury free’ were also com-
mon goals. All 33 triathletes reported on the post-race ques-
tionnaire that they planned to participate in another
ultra-distance triathion.

Previous mood concerns

Thirteen of the triathletes (39%) reported previous concerns
about their mood. Seven (21%) had previously been diag-
nosed with and treated for a mood disorder, 6 for depression
(18%}), and 1 for panic disorder {3%). A summary of these ath-
letes is shown in Table I. Past therapies included medication
(N =1, 3%), psychotherapy (N = 2, 6%), and a combination of
psychotherapy and medication (N = 4, 12%). Four triathletes
(12%) were being treated for a mood disorder at the time of
their race. Two (6%) were taking medication and undergoing
psychotherapy, while 2 (6%) were being treated with medica-
tion only.

TABLE . Subject characteristics vs. prior mood disorder
{(summary statistics are median (IQR) or percentage).
Prior mood disorder*

Yes No

N=7 N=25 P-value!
Age (yrs) 34 (32 - 44) 33(30-38) 0.42
No. of previous triathlons 8 (6 -15) 15 (8-30) 0.19
% Previous ultra-
distance triathion
experience 44 29 0.31
% Female 64 43 0.31

* One subject did not respond.
+P-values from Wilcoxon's rank sum test (age and no of triathlons) or chi-square test
(% experience and gender).

Primary outcome: pre-to-post race change in BDI-lI
scores

Pre-race and post-race BDI-ll scores are shown in Table Ii.
The majority of triathletes scored in the non-depressed range
{i.e. 'normal range’} both pre- and post-race. Fig. 1 shows the
distribution of BDI-II scores pre- and post-race and the distrib-
ution of the pre-to-post race changes in BDI-Il scores. The
mean pre-race BDI-Il score is 6.8 (95% CI: 4.9 - 87). The
mean post-race BDI-ll score is 5.4 (95% CI: 3.5 - 7.3). The
mean pre-to-post race change was 1.36 units (95% Cl: -0.1 -
2.9y, an average decrease in depression score posi-race.
Boir: the pre- and posi-race means are clearly in the non-

TABLE ll. Pre-to-post race change in depression score
by ultra-distance triathlon experience

Pre-to-post No ultra- Ultra-
race BDI-H distance distance
score triathlon triathlon
change experience  Per cent experience Per cent
Decrease 10/19 53 5114 36
No change 8/19 42 314 21
Increase 119 5 6/14 43
Mean change 2.95 p = 0.0005 -0.79 p =043
(95% CI) (1.28, 4.61) (-2.73, 1.16)
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Fig. 1. Histograms of pre-race BDI-II scores (left), post-race
BDI-Il scores (middie), and pre-to-post race change scores
(right). A positive value in the right hand panel indicates a
lower, less depressed, post-race BDI-Il score. The majority
of athletes had a heightening of mood post-race.

depressed range. The study’s primary question, viz. whether
there is an average change in ultra-distance triathlete BDI-II
scores pre-to-post race, is tested using a paired t-test showing
p = 0.07. While post-race BDI-ll scores decreased approxi-
mately twice as often as they increased, 15 (45%) of the triath-
letes” BDI-II scores decreased pre-to-post race, 11 (33%)
remained the same, and 7 (21%) increased, there is not suffi-
cient evidence to indicate a mean change in BDI-ll scores
from pre-to-post race.

The SD in score changes, 4.2, was higher than projected
during the study's design. This resulted in an appreciably
lower power than expected (40%) even with the larger than
projected sample size.

A second paired t-test was also performed excluding the 4
patients who were being treated for a mood disorder at the
time of their race. This paired t-test of the 29 patients not
being treated for mood disorder also indicates no significant
change in mood pre-to-post race. Mean BDI-lIl scores
decreased from 6.7 to 5.6, a mean change of 1.1 units (35%
Cl: —0.5510 2.69, p = 0.18).

Secondary outcomes: sub-group analysis

There is no predictable pre- to post-race change in BDI-ll
scores in this sample of ultra-distance triathletes. There are,
however, notable differences in depression changes between
experienced and inexperienced competitors and between
genders.

Novice triathletes (N = 19) experienced an average 2.95
unit (85% Cl: 1.3 - 4.6, p = 0.0005) decrease in BDI-ll scores




pre-to-post race, from a mean of 6.79 to 3.84. Triathletes who
had previously competed in 1 or more ultra-distance races had
a mean increase of 0.8 units (95% Cl: —-1.2- 2.7, p = 0.4), from
a mean of 6.8 to 7.6. Table Il shows that over one-half of all
novice triathletes reported an improvement in mood post-race.
One novice triathlete (5%) was measurably more depressed
post-race. Experienced ultra-distance triathletes were rough-
ly equally distributed between increased, no change, and
decreased depression scores. Comparison of the changes
between groups indicates that inexperienced triathletes clear-
ly have a healthier mean decrease in BDI-il score
(i.e. improvement in mood) than experienced triathletes
T (p=0.004).

This experience effect is partially confounded by gender.
Females showed a mean decrease in depression pre-to-post
race of 2.4 (95% Cl: 0.24 - 4.48, p = 0.03), while the decrease
shown by males was insignificant (0.63, 95% Cl: —1.19 - 2.45,
p = 0.5). Table Il shows the change in depression scores by
gender. Men's scores increase, decrease, and remain the
same with nearly equal frequency. The majority of women's
scores decrease post-race. The difference between genders,
however, is not statistically significant (p = 0.25).

TABLE Ill. Pre -to-post race change in depression score
by gender e T

Pre-to-post

race BDI-I| T e
score change Females Percent . Males’ Per cent
Decrease 8/14 57 7119 - 37
No change 4/14 29 7119 37
Increase ©214 4 819 o 260
Mean change 236  p=003 063~ p=050
(95% CI) (0.24, 4.48) C(1.19,245)

Thirty participants (91%) completed their triathlons. The
mean decrease in BDI-ll scores for those who completed their
race is 1.4 units. The mean decrease for the 3 (9%) who did
not complete their race is 1.0 unit. No formal statistical test
was performed since few participants failed to finish their race.

Likewise there is no meaningful difference between pre-
and post-race BDI-Hl score changes based on post-race injury
oriliness. Average BDI-ll decrease for the 10 triathletes (33%)
citing injury or iliness in the 2 weeks after their race is 1.3
units. Average BDI-ll decrease for the 23 non-injured or ill ath-
letes is 1.4 units. Mean difference is 0.1 units (95% Cl: ~3.4 -
3.2, p=0.96).

While there were too few triathletes with previous mood
disorders to allow for a reasonably powered statistical test, the
4 triathletes receiving treatment for a mood disorder at the
time of their triathlon demonstrated larger decreases in mean
BDI-ll scores than the remaining 29 triathletes. For the 4
triathletes who reported an active mood disorder, mean
change was a decrease of 3.5 (85% Cl: 0.5 - 7.5). For the
other 29 triathletes, mean change was a 1.1 unit increase
(95% Cl: —0.4 - 2.5, range —10 to 11, p = 0.26).

Multivariate analysis
Although experience level is somewhat confounded by gender

— inexperienced triathletes are equally split between females
and males (10 vs. 9), but 70% of experienced triathletes in this
study are male — we can conclude that experience, not gen-
der, is the primary predictor of change in BDI-ll scores pre-to-
post race. According to R? values, experience explains 20%
of the variability in the change in BDI-Il scores, whereas gen-
der explains only 4% of the variability in the change in BDI-If
scores. Similarly, when testing if experience or gender is the
key predictor of change in BDI-ll score, Schwarz's Bayesian
Information Criteria indicates that there is over 99.99% proba-
bility that including experience alone provides the optimal
model.7

Twenty-one different symptom areas are assessed using
the BDI-ll. Notabie post-race changes — seen by decreases
in BDI-lI component scores — were fewer guilty feelings
(p = 0.01) and increased interest in sex (p = 0.03). It was also
common to report less energy after the race than before. Fig. 2
highlights the changes in individual BDI-Il components pre-to-
post race.

The only statistical comparison that achieves our predeter-
mined p < 0.01 cutoff is that inexperienced triathletes see a
greater decrease in BDI-ll scores than experienced triathletes.
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Fig. 2. Means and 95% confidence intervals for changes in
the 21 BDI-Il component scores pre-to-post race. Positive
changes indicate lower, less depressed, post-race BDI-lI
scores.

Discussion

The BDI-ll did not detect a change in self-reported depression
scores in triathletes participating in an ultra-distance triathlon.
The majority of participants scored in the non-depressed
range both pre- and post-race, and the average change in
BDI-I score was statistically and clinically non-significant. A
piurality of experienced triathletes (43%) reported a decline in
mood post-race, consistent with anecdotal reports, although
this finding was not statistically significant.

Analyses of subsets of this sample revealed interesting
trends. Gender trends suggest that women may be more
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likely than men to experience some improvement in mood
post-race; notably, this gender effect appears to be confound-
ed by experience. First-time competitors reported a statisti-
cally significant improvement in mood post-race, and first-time
competitor status was found to be the primary predictor of
improvement in mood pre-to-post race. This phenomenon
may be related to feelings of relief after a period of notable
pre-race worry among novices, as well as feelings of accom-
plishment after completing this physically and mentally chal-
lenging endeavour. A series of additional post-race measures
of mood may be useful in future research, to assess whether
the improvement in mood reported by novice triathletes per-
sists over time.

No meaningful difference was found between pre- and
post- race BDI-Il scores relative to completion of race or post-
race injury or illness. Previous mood disorder did not correlate
with mood change pre-to-post race. The trend toward
improved mood from pre- to post- race in triathletes with pre-
vious mood disorder deserves further investigation in a study
with adequate statistical power to examine this sub-popula-
tion. Similarly, only 18% of subjects failed to meet their pre-
race goals. Further studies with a larger sample size may be
able to identify whether this cognitive attribution contributes to
change in mood.

The decision to utilise the BDI-Il as the depression mea-
sure for this study posed some potential limitations. The BDI-
Il'is designed to measure severity of depression through the
assessment of symptoms corresponding to DSM-IV criteria for
diagnosing depressive disorders, although it has been validat-
ed among clinical and non-clinical populations.*? Given that
most participants scored in the non-depressed range both pre-
and post-race, it may have been useful if a measure that was
more sensitive to subtle changes in mood in a non-clinical
population had been used. Also of note, results should be
interpreted carefully, as self-report inventories are subject to
response bias; individuals may endorse more symptoms than
they indeed experience or may minimise symptoms. While
direct psychological evaluation by a professional might be
considered as an alternative to reliance on self-report as a
measure of change in mood, this would be costly and time
intensive and may not be feasible. Barring direct examination
by a professional, future survey studies should attempt to
identify subjects’ life stressors apart from sport.

Thirty-nine per cent of respondents reported either treat-
ment for a mood disorder or concern about their mood.
Approximately 9.5% of North American adults experience
depression each year.* The epidemiology of mood disorders
and other psychological issues in triathletes is not known. At
this time, it is not possible to know whether the subjects of our
pilot study are representative of other age-group triathletes.

Our self-selected group may not be representative in other
ways. As subjects were recruited over the Internet, access to
this technology and a modicum of computer literacy may have
introduced selection bias. The group of triathletes represent-
ed in this study reported a higher degree of depression than is
common in the population, and one must wonder if individuals
with past or current mood concerns had greater interest in this
study and were therefore more likely to volunteer for enrofi-
ment. Also of note, all of our subjects were at least coliege
educated. Since statistics regarding educational attainment for
North American triathletes are not published, this is a potential

source of bias. Based on our limited enrollment of subjects,
one must consider our work a pilot study. Although the num-
ber of triathletes participating in ultra-distance races has
increased, they are scattered over a very wide geographic
area. This dispersion raises challenges regarding recruitment
of large numbers of subjects into a longitudinal, prospective
trial, as well as precise timing of BDI-Il administration.

Subsequent studies should evaluate whether our timing of
BDI-Il administration was optimal. We chose to make a mea-
surement 4 weeks pre-race in order to avoid the possibility of
pre-race anxiety affecting BDI-II score. It is possible that a
score obtained at another time point would be more represen-
tative of pre-race mood. The pre-race survey was completed
when most athletes are at peak training volume. Thus over-
training, which causes mood disturbance, may have skewed
the results of the pre-race survey.

Future studies may yield different findings if post-race mea-
sures of depression aré completed sooner post-race.
Participants were advised to complete the post-race inventory
and BDI-II 2 weeks post-race, as the BDI-II instructs respon-
dents to consider how they have felt over the past 2 weeks
when responding to items. Declines in mood post-race may
be common and notable but short-ived for most individuals. If
individuals do indeed experience a brief decline in mood post-
race, a measure completed sooner post-race may capture this
phenomenon better. More precise description of post-race
depression, if it exists, could be identified by more frequent
administration of self-report tools.

It is possible that another self-report tool, such as the
Profile of Mood States (POMS), should be used in future stud-
ies — particularly if post-race dysphoria is a mood state other
than depression. The POMS has been used extensively in
athletic or exercise samples — 258 published articles from
1971 to 1998.% It is a self-report measure designed to mea-
sure six dimensions of mood: tension-anxiety, depression-
dejection, anger-hostility, vigour-activity, fatigue-inertia, and
confusion-bewilderment. The POMS consists of 65 adjectives
describing feeling and mood which are answered on a five-
point Likert-type scale ranging from ‘not at all’ to ‘extremely’.

A vast body of sports psychology literature has implicated
running in a variety of psychopathological conditions including
but not limited to anorexia, bulimia, and obsessive-compulsive
behaviour” A tool designed to examine addiction may be con-
sidered as an additional depression measure in future studies
examining post-race dysphoria.? A body of literature is evolv-
ing that suggests that exercise deprivation, as experienced
during post-race recovery when triathletes dramatically
decrease training volume and intensity, can result in a state of
self-perceived loss of welibeing.® The aetiology is likely phys-
iological and psychological. In a study of 40 habitual male run-
ners, Morris and colleagues suggest that exercise may be
addictive, and go on to describe a withdrawal syndrome char-
acterised by depressive symptoms in those runners forced to
stop exercising.”* Future research employing an addiction
inventory in a population of triathletes whose post-race exer-
cise is closely monitored may offer further understanding in
this regard.

Exercise is psychoactive. Running increases positive
mood and decreases negative mood.®*' Exercise is pre-
scribed by health professionals to treat a variety of physiolog-
ical and psychological maladies.® In addition to elevating
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mood, exercise may attenuate withdrawal symptoms during
smoking cessation.® Individuals self-medicate their depres-
sive symptoms with substances such as nicotine, alcohol, and
cannabis.*** We did not ask triathletes in our study about pre-
and post-race mood-altering substance use. ltis possible that
subjects self-medicated post-race depression or exercise
withdrawal with alcohol or drugs.

Future studies should thoroughly catalogue the incidence
and prevalence of psychiatric disease in this population of
highly motivated athletes. in order to properly treat and coun-
sel participants in endurance sports, sports physicians and
psychologists should further investigate the complex interplay
between extreme exertion, mood disorders, addictive behav-
ior, and exercise withdrawal.

Conclusions

This prospective pilot study is the first to examine the effect of
participation in an ultra-distance triathlon on self-reported
mood. It failed to identify ‘post-lronman depression’ in the
majority of athletes but raises many relevant questions about
the psychological characteristics of triathletes.
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