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ABSTRACT

This study investigates whether prolonged exposure to intense physical demands, stress, and post-career lifestyle impacts
survival. A cohort study analysed survival data from 2,922 Olympic medallists who competed between 1952 and 1980 (the
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peak of the Cold War era), including athletes from the USSR (n =1,387) and four Western English-speaking countries (n =

1,535) representing the same “sports culture”. The data was collected from the official website of the IOC and from the
medallists’ personal websites. Log-rank tests and Cox regression were used to compare survival rates. Results indicated
that Soviet male athletes' first quartile mortality occurred at 38 years post-career, compared to 51 years for Western
peers. For women, the figures were 49 and 64 years, respectively. Women, irrespective of their belonging, demonstrate

KEYWORDS

Olympic Medallists, Lifestyle,
Post-Career Survival, Life
Expectancy, Mortality

a hazard rate that is 50% lower than that of men. The hazard ratio for Soviet Olympians averaged 1.86 compared to their

Western counterparts.

Introduction

The exploration of life expectancy, survival rates, and mortality risks
among elite athletes worldwide serves multifaceted purposes.
Drawing upon a comprehensive analysis of prior research,
including four substantial reviews and meta-analyses we've
delineated three principal domains within cohort epidemiological
studies in this realm [1-4].

* The domain of general medical research have enriched academic
understanding in this sphere, affirming that elite athletes,
categorically and by sex, exhibit an extended life expectancy
(ranging from 5 to 6.5 additional years) compared to the general
population in regions where such investigations have been
executed [5,6]. Nonetheless, the specific causes of mortality within
this cohort are diverse. Certain studies pinpoint cardiovascular
disease as the chief cause, while others underscore a notable
incidence of premature deaths among former athletes due to
accidents and suicide. The quest to comprehend the statistical
variances in the lifestyles of erstwhile athletes is encapsulated
within the societal dimension [7-9].

e The domain of sports medicine includes epidemiological
inquiries that juxtapose mortality rates with the nuances of
sustained involvement across various sports professions. Certain
investigations home in on the physical exigencies of competition,
classifying elite athletes into three main categories based on
the nature of their sports activities: (1) endurance-focused,
characterized by extended aerobic exertion, (2) strength-oriented,
entailing forceful movements (including combative martial arts,
dynamic athletic jumps and throws, and weightlifting), and (3)
mixed efforts, which don’t pivot around a singular core component
(such as team sports and gymnastics) [4,10,11]. In this context,
Zwiers et al. discovered that Olympians involved in high-contact
sports exhibited a higher mortality rate in later life compared to

other Olympians [12]. Conversely, Keller’s specific examination
of the life expectancy of Olympic wrestling champions reveals
“that they lived on average 19.1 + 19.1 years longer than their
general population counterparts from their respective countries
of origin” [13].

Further research delves into mortality rates among elite athletes
in particular sports, shedding light on the unique cultural contexts
of various nations [14]. For instance, several studies focus on the
American sports culture, investigating mortality among former
athletes in American football, baseball, and basketball, and
highlighting the intense nature of competitive stress [15,16].

e The domain of societal exploration of mortality has made a
limited impression on cohorts of elite sportsmen. Various lifestyles
and risk factors, such as obesity, smoking, alcohol consumption,
and lower social status, are scrutinized as pivotal mortality causes
[17,18].

Our review of existing research indicates that studies on the life
expectancy of elite athletes primarily focus on two key factors:
the impact of their sport activity itself and the influence of their
lifestyle outside of sports.

Various methods can be used to compare the relative importance
of these factors. In our study, we focused on three distinctive
characteristics of elite athletes: their exceptional abilities, the
extreme physical and psychological demands they face, and the
contrasting aspects of their lifestyles. Therefore, we examined
these characteristics by comparing the survival rates of Olympic
medallists from the capitalist West and the socialist East after
their athletic careers, spanning several decades of the Cold War.
While this topic is explored in contemporary sociological research
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our study builds upon these considerations to address a central
question: Did the Cold War era has a disproportionately negative
impact on the physical and mental health of former elite athletes,
resulting in decreased life expectancy and survival on both sides
of the Iron Curtain? Or are social conditions and lifestyle the
primary determinants of their mortality? [19,20].

Materials and Methods

Design

This study employs a retrospective cohort design to examine
former Olympic medallists (individual medals were counted
independently of the official team standings) during the peak
of the Cold War period (1952-1980) . The contrast between
the two blocs can be analysed in several ways. For example, the
number of countries on each side could be compared. However,
we have chosen to simplify the analysis by forming two broad
cohorts of Olympic medallists to study the West—East divide. The
"West" is represented exclusively by English-speaking countries
(USA, UK, Canada, and Australia), while the "East" is represented
by the former USSR. This comparative approach is intended to
underscore the differences between the two groups. On the one
hand, the "Eng-West" boasts a long-standing tradition and rich
sporting culture (e.g., Witherspoon) [21]. In contrast, the relatively
brief history of the USSR is characterized by the rapid and intense
development of elite sports as an ideological "weapon" against
the West from the 1940s to the 1980s.

An additional and significant reason for such a comparison is
also the similar size of the studied cohorts (N Eng-West = 1534;
N USSR =1387; N = 2921), which facilitates a balanced analysis.

Data collection and processing occurred from July 2022 to January
2023. Initially, athletes (medallists only) from the selected cohorts
were identified through The International Olympic Committee's
website (https://olympics.com/en/olympic-games), where
primary data was sourced. These data were verified using athletes'
personal Wikipedia pages and at least one additional online
biographical source. For Soviet athletes, biographical information
available in Russian was also reviewed. We treated the full list of
eligible sportsmen and thus we had no missing data.

Data Collected

The primary outcome was the survival time from the athlete’s last
participation in the Olympic Games until death or the censoring
date of December 31, 2022. The study focused on specific factors
that could influence the athlete's survival after retirement. These
included the living-dead ratio, age at first Olympic participation
("Age-start"), age at last Olympic participation ("Age-out"), and
the number of Olympic Games participated in ("Number of
Olympic Participations" - NOP).

Statistical Analysis

Data was presented through frequencies, percentages for
categorical variables, and means, medians, and standard
deviations for continuous variables. Categorical variables were
compared using the Pearson Chi-Square test, while continuous
variables were analysed with the Student t-test and Mann-
Whitney test, confirming the robustness of conclusions across
statistical methods. Survival time was calculated from the last
Olympic participation to death or the study's conclusion. Survival
comparisons utilized the log-rank test, and multiple Cox regression
assessed various variables' impact on survival. The concise model
included only significant variables. We compared the likelihood
of concise model versus the full model using the LR test to check
that the exclusion of the non-significant terms did not harm
the likelihood. We also used Harrel C-statistic to evaluate the
predictive power of the final model.

P-values below 0.05 were deemed significant, with no adjustments
for multiple comparisons. All analyses were performed using
STATA SE 16 software.

Results
Descriptive Statistics Analysis

The dataset presented in Table 1 illustrates a marginal
predominance of male athletes over female athletes in the Eng-
West cohort, contrasting with the data from the USSR where
female Olympic medallists from 1952 to 1980 outnumbered their
Western counterparts by nearly 7% (P < 0.001).

The survival status of the cohorts reveals a statistically significant
advantage for the Eng-West. Specifically, as of the onset of 2023,
54.49% of male medallists from the former Soviet Union had
passed away, compared to 46.45% from the Eng-West, marking
an 8% difference (P < 0.000). Among female medallists, (Table 1),
27.27% from the USSR and 19.87% from the Eng-West had died,
presenting a 7.4% discrepancy (P < 0.028).

The Number of Olympic Participations (NOP) metric showcases
a pronounced sex disparity. From the Eng-West, 15.35% of 1,011
male athletes participated in two, and 3% in three Olympic
Games. In contrast, 20% of Soviet male athletes competed in
two, and 6.45% (68 men) in three Games, highlighting a significant
difference (P < 0.000). However, this distinction was not observed
within the female cohorts, where NOP differences were not
statistically significant (Table 1).
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Table 1: Comparative Analysis of Principal Factors Between Eng-West and USSR Cohorts

Parameter Category Eng-West USSR P-value
N % N %
Sex Males 1,237 54.40 1,046 45.60 0.001**
Females 297 46.55 341 53.45
Life status Alive 663 53.55 476 45.51 0.000**
(males) Died 575 46.45 570 54.49
Life status Alive 238 80.13 248 72.73 0.028*
(females) Died 59 19.87 93 27.27
NOP 1 1,011 81.66 769 73.52 0.000**
(males) 2 190 15.35 209 19.98
3+ 37 2.99 68 6.50
NOP (females) 1 234 78.79 267 78.30 0.843
2 47 15.82 52 15.25
3+ 16 5.39 22 6.45

Additionally, the initiation ("age-start") and conclusion ("age-out") of Olympic careers reveal significant variations between the
cohorts (Table 2). These differences are both substantial and statistically significant. On average, athletes from the USSR embarked
on and concluded their Olympic journeys at later ages compared to their Eng-West counterparts.

Table 2: Comparative Distribution and Analysis of "Age-Start" and "Age-Out" Between Cohorts

Parameter Cohort N Mean SD [95% Conf. Interval] P-value P-value
t-test MW

Age start Eng-West 1238 24.21 4.96 23.93201 24.48479
(TS, USSR 1046 25.36 3.98 25.12382 25.60658

Difference -1.16 -7900372 | -1.523563 <0.0001** <0.0001**
Age start Eng-West 297 19.87 4.34 19.3693 20.36134
el USSR 341 23.89 4.11 23.44803 24.32323

Difference -4.02 -3.360095 -4.680526 <0.0001** <0.0001%**
Age out Eng-West 1237 25.07 5.23 24.77929 25.36287
el USSR 1046 26.68 437 26.41919 26.94983

Difference -1.61 -1.219258 | -2.007602 <0.0001** <0.0001**
Age out Eng-West 297 20.93 4.82 20.37916 21.47942
e ) USSR 341 25.01 4.64 24.51716 25.5063

Difference -4.08 -3.344077 | -4.820797 <0.0001** <0.0001**

Survival Analysis Post-Olympic Career

Regression analysis revealed that two potential factors, Number of Olympic Participations (NOP), and age at first Olympic participation
("age-start")—did not significantly influence the survival of the studied cohorts. The focus of the discussion is on the comparison
of sex and ideological affiliations (Eng-West vs. USSR), where clear distinctions were observed (Table 2).

Analysis of survival data for medallists from the USSR and the Eng-West (Table 3 and Figure 1) showed that 25% of male athletes
from the USSR had a post-career lifespan of less than 38 years. In contrast, fewer than 10% of the medallists from the Eng-West
passed away within the same 38-year period, with 25% living up to 51 years, indicating a 13-year gap between the cohorts. Median
analysis (50% survival) narrowed this gap to 10 years, and upon reaching the 75th percentile, the gap further reduced to 8 years.
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Table 3: Survival of Olympic Medalists from the Cold War Era (1952-1980) Post-Olympic Career

Cohort Ne of Events Events ex- Years of life after “Age-out” Prob.*
subjects observed pected
25% 50% 75%

Eng-West males 1237 574 770.7 51 60 68 0.0000**
USSR 1046 570 373.3 38 50 60

Eng-West females 297 59 91.1 64 69 - 0.0000**
USSR 341 93 60.9 49 62 70

o Log-rank test

A comparison between female athletes from the Eng-West and
USSR (Table 3) revealed that 25% of Soviet medallists lived up
to 49 years post-career, whereas their Eng-West counterparts
reached 64 years, marking a significant 15-year difference in
favour of the Eng-West athletes. At the median survival point
(50%), this disparity shrinks to 7 years, and after 75% mortality, the
difference between the cohorts vanishes (x2 = 30.4; P > 0.0000).

The sex analysis highlights a variance in survival rates, with Soviet
athletes facing earlier mortality. Over time, the gap between the
cohorts from the Eng-West and USSR diminishes but remains
significant (Figures 1A, 1B).

These discrepancies are not accounted for by the slight difference
in age at retirement ("age-out") between Soviet and Western
athletes, which is less than 2 years for males and 4 years for
females, necessitating a multivariate analysis to explore age-out
differences further.
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Figure 1: Survival Data for Medallists (Males -A and Females — B)
from the USSR (Red Colour) and the Eng-West Countries (Blue
Colour)

Factors Affecting Survival: Cox Regression Analysis

The analysis presented below (Table 4) outlines the primary,
variation-independent factors influencing survival. Three main
determinants emerge from this analysis, each stemming from
different origins:

e  Political, socio-economic, and cultural divergences between
the contrasting camps, as seen in male athletes;

e The athletes' sex, with female athletes from both cohorts
showing a survival advantage;

e The age at which athletes retire from the Olympic Games.

Table 4: Determinants of Survival Among Studied Cohorts

Cohort/ Haz. Ratio P>|z| [95% Conf. Interval]
Parameter

Eng-West*males*

USSR 1.79 0.000*** 1.59 2.02

Females 1.24 0.537 0.63 2.44

Age out 1.09 0.000*** 1.08 1.11

We conducted multiple Cox regression analyses to adjust for
potential confounders, such as sex, age at the start of the career,
performance (NOP=number of Olympic Games =1, 2, 3+), and
age at last participation, while examining the cohort effect (Eng-
West/USSR). The reference group was Eng-West*males*. The
hazard ratio (HR) between the USSR and Eng-West emerged as
a crucial factor in survival, significantly favouring Eng-West with
a ratio of 1.79 (Table 4), indicating a disadvantage for athletes
from the former USSR. The HR also showed that female athletes
had approximately half the mortality risk of male athletes.

As expected, aging (age-out) negatively impacted all regression
models, contributing to approximately a 10% increase in hazards each
year. Strong and highly significant hazard ratios (P > | z| <0.0001**)
were observed, with the former USSR being at a distinct disadvantage.

The Cox regression estimated the effects of covariates on the one-
year risk of death, expressed in terms of HR. We hypothesized that
the cohort effect might vary across sex and number of Olympic
Games, so we included interactions between these variables and
the cohort variable, as well as among themselves.

The main finding that athletes from the USSR had a risk 1.79 times
higher than those from English-speaking countries, in subgroups
with the same values for other covariates (sex, sport type, and
"age-out").
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Discussion

The contrasting differences between cohorts from “Eng-West”
nations and the USSR, necessitating the consideration of a
complex array of factors, taken together could be considered
as “a national lifestyle” (e.g., Witherspoon; Eberstadt) [21,22].
These factors include:

e  Cultural practices in the USSR, including the normalization
of excessive alcohol consumption, widespread smoking, and
an unhealthy, cholesterol- and fat-rich diet, contributed to
a high predisposition in the population for cardiovascular
diseases, heart attacks, and strokes [23-27]. In contrast,
sports held a more elevated status within Western cultures
(e.g., Witherspoon) [21].

e Socio-economic factors, including differences in income
levels, standard of living, elderly social security, and access
to high-quality medical care (33), and (4) contrasting sports
cultures, which differ in their stance on doping practices,
training intensities, competitive stress levels, and the
impact of aggressive coaching, political responsibilities, and
ideological pressures [28].

In further exploring the realm of women's Olympic sports, we
uncovered new, previously unpublished data regarding the
survival of athletes post their Olympic careers.

While general Cox regressions (Table 4) show that being female
reduces mortality risk by half, a "Place" comparison reveals a
significant survival advantage for male athletes from the Eng-
West, particularly noticeable in the statistics reflecting the
death of the first 25% (refer to Table 3). Sex differences emerge
more pronouncedly in subsequent analyses. Median analysis
indicates that for women, the survival advantage of Eng-West
athletes is more than halved after 50% mortality, whereas for
men, it is reduced by just over a third. This could suggest that,
following the initial cohort (25%) succumbing to acute fatal
causes (e.g., depression and suicide, alcohol, cancer, heart attack,
stroke, violence), the inherently better survival capability due to
biological factors in females becomes more pronounced. Indeed,
by the point where 75% of deaths have occurred, there is no
discernible difference between female athletes from the Eng-
West and the USSR.

In conclusion, while the survival of elite athletes on both sides of
the Iron Curtain was influenced by professional factors affecting
their physical and mental health, the age at which they ended
their careers was a more significant factor. However, as Soviet
athletes' first quartile mortality was the most conspicuous factor
of survival after the end of their career, we hypothesize that
lifestyle, rather than physical demands and stress, explains
the significant survival difference between Soviet and Western
athletes.
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