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Background: A comprehensive understanding of lifestyle (health conditions and substance use), health-related quality of life
(HRQoL), flourishing (holistic representation of health), and physical activity can inform stakeholders (players, coaches, and
clinicians) and help improve long-term health across the life span.

Purpose: To describe health conditions (comorbidities or diagnoses), substance use, physical activity, HRQoL, and flourishing in
current and former collegiate and professional baseball players and to assess the relationship between playing position and
HRQoL/flourishing in former baseball players.

Study Design: Descriptive epidemiology study.

Methods: Eligible participants were those �18 years old with �1 season of collegiate or professional baseball experience. Par-
ticipants completed a survey on health conditions (asthma, diabetes, hypertension, hypercholesterolemia, and depression),
substance use (tobacco, alcohol, and energy drinks), physical activity (International Physical Activity Questionnaire–Short Form),
HRQoL (Veterans Rand 12-Item Health Survey [VR-12] physical and mental component scores), and flourishing (Flourishing Scale).
Adjusted multivariable regressions were performed for HRQoL and flourishing.

Results: Overall, 260 baseball players opened the survey, and 214 (current players, 97; former players, 117) participated for an
82% response rate. Of the former players, 32% had hypertension or hypercholesterolemia. In addition, 26% of current players had
used smokeless tobacco (median, 3 years; interquartile range [IQR], 1-5 years) as compared with 34% of former players (median,
15 years; IQR, 5-25 years). In addition, 14% of current players had used electronic cigarettes (median, 2 years; IQR, 0-4 years) as
opposed to 3% of former (median, 3 years; IQR, 2-4 years). Energy drinks were consumed by 31% and 14%, respectively, of
current and former players on at least a weekly basis. Current baseball players performed 8667 metabolic equivalents per week of
physical activity as opposed to 3931 in former players. Pitching was associated with worse VR-12 Mental Component Scores (–5.0;
95% confidence interval, –9.0 to –1.0). Playing position was not related to VR-12 Physical Component Scores or flourishing in
former baseball players.

Conclusion: The similar smokeless tobacco prevalence between current and former baseball players suggests that they may start
using tobacco products during baseball participation and continue after retirement. Similar reported HRQoL as compared with the
general US population and high flourishing and physical activity levels suggest that baseball players may present with good
musculoskeletal and psychological health.
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Baseball is a bat-and-ball sport with 160 member countries
in the World Baseball Softball Confederation.39 It is played
at all competition levels and ages, with >36,000 and >8000
players participating at the collegiate and professional

levels in the United States, respectively.14,54 Participating
in baseball has many health benefits, including enhanced
cardiovascular health and physical fitness.10,48,59 However,
baseball players have greater body mass index (BMI) as
compared with the general population,13 which is associ-
ated with an increased risk of comorbidities such as diabe-
tes and hypercholesterolemia.52 Playing baseball and other
sports also potentially increases the risk of stress and
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anxiety,3 and baseball has a history of excess use of
alcohol85 and smokeless tobacco,84 which can contribute
to poor health outcomes.42,64 A systematic scoping review
determined that there is currently a paucity of long-term
general health research in baseball.10

One construct that assesses the multidimensions of
health is health-related quality of life (HRQoL),83 which
encompasses several interconnected concepts, such as
physical function, social function, general health, energy,
and mental health.83 HRQoL assesses baseline health and
influences orthopaedic surgical outcomes.28 While HRQoL
is multifaceted,83 it does not assess psychological con-
structs, such as life purpose and meaning, which limits
the full evaluation of health.78 One psychological health
construct that evaluates such topics is flourishing.17,78 In
addition to physical, psychological, and social health,
flourishing incorporates life purpose and meaning, which
are not evaluated via HRQoL.78 Flourishing is the highest
level of health and is defined as a holistic representation of
physical, psychological, and social health.17,78 People with
high flourishing have been shown to have positive individ-
ual and societal influences and overall life
satisfaction.34,35,40,73

Few studies have investigated flourishing in athletes;
professional current and former cricketers have reported
high flourishing as compared with lower playing stan-
dards,9 demonstrating potential disparities between differ-
ent playing standards. Within baseball, 1 investigation of
HRQoL and flourishing in retired professional baseball
players found that 51% indicated moderate life satisfaction
and 15% indicated low life satisfaction.41 This is opposed to
5.6% of the general US population reporting low or very low
life satisfaction.76 No studies have compared HRQoL or
flourishing between current and former baseball players.10

While there is a paucity of HRQoL or flourishing research
in baseball players, existing data have suggested the poten-
tial for worse life satisfaction than that in the general popu-
lation. This highlights the need to investigate HRQoL and
flourishing in current and former baseball players at all
competition levels.

The 2011 Compendium of Physical Activities categorized
baseball as a moderate-intensity physical activity
endeavor1; however, baseball requires players to sit for

prolonged periods while their team bats and to stand for
prolonged periods while fielding. Furthermore, the posi-
tions have different physical requirements, which poten-
tially affect physical activity levels.66 There is a dearth of
scientific data exploring the relationship between playing
baseball and physical activity. This research gap is signif-
icant because former athletes may not maintain high phys-
ical activity levels after retirement from sport,63,89 which
may lead to greater risk of inactivity-related chronic dis-
eases.86 Understanding baseball players’ physical activity
habits could help to inform interventions that aim to foster
a sustainable, physically active lifestyle for retired baseball
players.

Currently, there is a gap in our understanding of the
long-term health effects of baseball participation.10 Fur-
thermore, each baseball position has unique physical attri-
butes with distinctive selective criteria,66 potentially
resulting in various long-term health needs.

Current and former baseball players may also demon-
strate different health outcomes, attributed to age, playing
exposure, and physical function. A comprehensive under-
standing of general health, HRQoL, flourishing, and phys-
ical activity will inform stakeholders of possible
interventions for current and former baseball players to
improve long-term health and HRQoL across the life span.

The purpose of this study was (1) to describe health con-
ditions (comorbidities or diagnoses), substance use (tobacco
use, electronic cigarette use, energy drink use), physical
activity, HRQoL, and flourishing in current and former
baseball players at the collegiate and professional levels
and (2) to assess the relationship between playing position
and HRQoL and flourishing in former baseball players. It
was hypothesized that current baseball players would
report greater physical activity, HRQoL, and flourishing
as compared with former baseball players.

METHODS

Study Design

The study protocol received institutional review board
approval. We employed a cross-sectional questionnaire that
was designed to evaluate 5 aspects of health and well-being:
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(1) baseball-related injury; (2) joint pain and osteoarthritis;
(3) general health and disease prevalence; (4) physical
activity; and (5) resilience, quality of life, and flourish-
ing.7-9,11,21,72

Participants and Recruitment

Participants were recruited from collegiate baseball teams,
collegiate baseball team alumni networks, professional
baseball organizations, and social media. The research
team contacted the head coach or front office for each team
and network, as well as sports medicine baseball experts
with large social media followings. The head coach, front
office member, or baseball expert disseminated the survey
to the team and network via social media. Recruitment was
performed between September 2019 and April 2020. A total
of 260 participants opened the survey, and 214 consented to
participate and commenced the survey (Figure 1). Eligible
players were aged �18 years with�1 season of collegiate or
professional baseball experience. We excluded players who
participated at the recreational level (lower than the colle-
giate level, such as Little League, middle school, or high
school).

Questionnaire Design

The study questionnaire was adapted from a health and
well-being study on former elite and recreational crick-
eters.7-9,11,21,72 The questionnaire was modified for use in
North America and within baseball participants via a sur-
vey pilot. The pilot group consisted of current and former
baseball players (n ¼ 4), collegiate and professional base-
ball coaches (n ¼ 5), and medical professionals who special-
ized in treating baseball players (sports physician, physical
therapists, and athletic trainer; n ¼ 4). Participant data

were entered into an encrypted database. RedCap software
(Research Electronic Data Capture; Vanderbilt Univer-
sity)44 was used, and participants could save their progress
and return to complete the questionnaire at a later time.

The questionnaire collected the following data: age, sex,
BMI, other sports played, number of baseball seasons
played, years since retirement from baseball (if applicable),
number of joints injured, number of orthopaedic surgical
procedures, persistent joint pain, physician-diagnosed oste-
oarthritis, health conditions, health behaviors, physical
activity, HRQoL, and flourishing. For the full question-
naire, see the Appendix.

Outcomes

Health Conditions. Health conditions were assessed
using the following question, developed from the cricket
health and well-being study: “Have you ever been told you
have any of the following by a doctor?”9,11 Participants were
also asked, “Do you currently have any of the following,
diagnosed by a doctor?” The assessed health conditions
included asthma, depression, diabetes, hypertension, and
hypercholesterolemia.

Substance Use

Tobacco Use. Participants were asked about their his-
tory of smoking and consuming smokeless tobacco (chewing
tobacco, snuff), as developed from the cricket health and
well-being study.9,11 Participants were assessed for elec-
tronic cigarette use via the question “Do you use electronic
cigarettes (e-cigarettes, vaping, Juul, etc)?” Response
options were yes, no, and ex-electronic cigarette user.

Alcohol Use. Participants were assessed for alcohol use
via the following question, developed from the Health Ser-
vices in England study53: “Over a typical week, how many
units of alcohol do you consume (1 unit of alcohol is equal to:
1 small glass of wine (125 mL; 4 ounces), OR 1 pub measure
of spirits, OR 8 ounces of normal strength beer/lager).”

Energy Drink Use. Participants were assessed for energy
drink use via the question “Do you drink energy drinks
(Red Bull, Monster, All Star, etc)?” If participants answered
yes, they were asked how many units they consumed per
day, in which 1 unit was 8 oz (1 can of Red Bull or 1/2 can of
Monster Energy).

Health-Related Quality of Life

HRQoL was assessed using the Veterans Rand 12-Item
Health Survey (VR-12), a nonproprietary version of the
12-Item Short Form Survey (Short Form–12).71 The VR-
12 utilizes a 5-point scoring system per question, allowing
for decreased floor and ceiling effects as compared with the
Short Form–12.71 HRQoL is assessed on a scale from 0 to
100, with 0 representing full disability and 100 represent-
ing no disability.81 The VR-12 is composed of the physical
component score (PCS) and mental component score (MCS),
which have high reliability in general population sam-
ples.24 The PCS and MCS are calculated via a normative-
based algorithm using general population data from the

Figure 1. Study participant flowchart.
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2000-2002 US Medical Expenditure Panel Survey.71 The
VR-12 has demonstrated a minimum detectable change of
5.08 for the PCS and 11.15 for the MCS in spinal orthopae-
dic cases.24 The VR-12 has also shown high responsiveness
in knee arthroscopy cases.58

Flourishing

Flourishing was assessed using the Flourishing Scale,17 an
8-item survey that measures perceived success in interper-
sonal relationships, self-esteem, purpose, competence, and
optimism.17,73 Each question is scored on a scale from
1 (strong disagreement) to 7 (strong agreement), with scores
ranging from 8 (strong disagreement on all items) to
56 (strong agreement on all items). A higher score is consid-
ered greater flourishing. The Flourishing Scale has high reli-
ability (intraclass correlation coefficient, 0.83-0.87)17,73 and
criterion and convergent validity in university students17,73

and in adults from a variety of socioeconomic backgrounds,
cultural origins, and age ranges.30

Physical Activity

The International Physical Activity Questionnaire–Short
Form (IPAQ-SF) was utilized to assess activity.36 The
IPAQ-SF has been used as a population surveillance and
evaluation physical activity tool33,65 and has had fair agree-
ment with accelerometer data (intraclass correlation coef-
ficient, 0.30-0.39)19,46 and good validity versus other
questionnaires and logs for physical activity (r >
0.50).45,46 Participants were asked to recall a typical week
as time spent in vigorous-intensity activity, moderate-
intensity activity, and walking.36 To reduce variability,
we used a standardized approach outlined in the IPAQ-
SF manual to clean and code the IPAQ-SF data.36 In line
with recommendations, we recorded bouts of weekly activ-
ity <10 minutes as zero minutes.36 Time spent in vigorous
activity, moderate activity, and walking was converted to
metabolic equivalents (METs), in which 1 MET is 1 kcal/kg/
h, or the resting metabolic rate, during quiet sitting.36 Vig-
orous activity was calculated as 8 METs/min, moderate
activity as 4 METs/min, and walking as 3.3 METs/min.36

The METs were truncated at 3 hours (180 minutes) per day
per vigorous activity, moderate activity, and walking to
reduce participant overestimation effect.36 METs for all 3
forms of activity were combined and reported as total
weekly METs.

Explanatory Variables

Playing Status and Playing Position. Participants were
categorized as currently playing baseball, no longer playing
baseball, or planning to return to baseball.9,11 Only 1 par-
ticipant planned to return to baseball, with the last game
age noted as 23 years and current age as >30 years. The
participant was categorized as no longer playing baseball
for analyses.

Playing position was assessed using the question “What
is/was your main position of play?” Responses were

categorized as pitcher, position player, or 2-way player
(pitcher and position player).

Confounders

Confounders were identified via clinical reasoning and lit-
erature search. In relation to HRQoL and flourishing, con-
founders included BMI,23 competition level,8 baseball
seasons played,74 injury history,9 and education level.87

Competition Level and Seasons Played. Competition
level was assessed using the following question: “What was
the highest level of baseball that you played for at least one
season?” Participants were stratified into professional
(Olympic or World Baseball Classic, Major League Base-
ball, Minor League Baseball, independent baseball) and
college (4-year and junior college). Participants who
reported their highest standard of play as high school, rec-
reational, or don’t know were excluded from all analyses.

Baseball experience was assessed using the question
“For approximately how many seasons have you played
baseball?”

Injury History. Injury history was assessed using the
question “Have you ever had any baseball-related injuries
leading to more than 4 weeks of reduced participation in
exercise, training or sport?” Participants who responded yes
were then instructed “Please write the number of injuries
for each joint and side for [left/right] hip/groin, knee, ankle,
foot, shoulder, elbow, hand/finger, spine/back, other joint.”

Education Level. Education was assessed using the fol-
lowing question: “What is the highest level of education you
have successfully completed?” Participants were stratified
into high school (high school diploma, did not finish college)
and university degree (associate’s degree or vocational cer-
tificate, bachelor’s degree, graduate degree, doctorate
degree). For a full cross-tabulate analysis of education
level, see Supplemental Table S1.

Statistical Analyses

All data were assessed for missingness before analyses.
Missing data were calculated as total and percentage of
total data (Supplemental Table S2 and Figure S1). Missing
data varied (playing status, 0%; age, 6%; handedness, 0%;
BMI, 6%; comorbidities, 6%; flourishing, 17%; physical
activity, 10%; joint injury, 7%). Data were assumed to be
missing at random owing to survey fatigue. Multiple impu-
tation using chained equations with 30 iterations (120 data
sets) was performed. Outcomes, explanatory variables, and
confounders in all statistical analyses were imputed. Each
imputed data set was analyzed separately and pooled using
Rubin’s rules.88 Imputed data converged and were observed
to have similar descriptive summary statistics and var-
iances when compared with the original data (Supplemen-
tal Figure S2 and Table S3). Sensitivity analyses were
performed comparing complete case and imputed analyses,
demonstrating similar results (Supplemental Table S4).
Responses of don’t know were excluded from all analyses.

Before data analysis, data were assessed for normality.
Data were reported as mean (standard deviation), median
(interquartile range), or count (percentage). Data were
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calculated for all baseball players and for subgroups of cur-
rent and former players. Chi-square and Mann-Whitney U
tests were performed to compare health conditions and sub-
stance use between current and former baseball players.
Multivariable linear regressions were used to determine
the relationships between (1) baseball playing positions
(pitcher, 2-way, position player) and (2) HRQoL and flour-
ishing in former baseball players. Unadjusted and adjusted
coefficients and 95% confidence intervals (CIs) were calcu-
lated. Sensitivity analyses were performed to assess poten-
tial relationships between pitchers and nonpitchers for
HRQoL and flourishing. Models were adjusted for competi-
tion level (professional vs college), number of baseball sea-
sons played, BMI, education level, and injury history. All
assumptions for regressions were evaluated and satisfied.67

All analyses were performed using R 4.02 (R Core Team)
using the dplyr package26 for cleaning and coding, the
naniar package for missingness assessment,57 the mice
package for multiple imputation,88 and ggplot2 package for
data visualization.

RESULTS

A total of 214 baseball players participated in this study
(Table 1), with 76 identifying as pitchers, 81 identifying
as position players, and 57 identifying as 2-way players.
Former baseball players demonstrated an increased prev-
alence of hypertension (current, 1%; former, 14%;
P < .001) and hypercholesterolemia (current, 2%; former,
18%; P < .001) and a decreased prevalence of electronic
cigarette use (current, 14%; former, 3%; P ¼ .003). Cur-
rent and former baseball players showed no difference in
prevalence for smokeless tobacco use (current, 26%; for-
mer, 34%; P ¼ .237) or alcohol consumption (current, 2
units; former, 4 units; P ¼ .247).

HRQoL in Former Baseball Players

No relationships were observed between playing position
and PCSs: unadjusted (pitchers, 0.1 [95% CI, –3.1 to 3.2],
P ¼ .989; 2-way, –1.8 [95% CI, –5.5 to 2.0]) and adjusted
(pitchers, –0.6 [95% CI, –3.1 to 3.2]; 2-way, –1.2 [95% CI, –
4.7 to 2.3]). When compared with position players, pitching
was related to decreased MCSs: unadjusted (–4.9 [95% CI, –
8.6 to –1.1]) and adjusted (–5.0 [95% CI, –9.0 to –1.0]) (Table
2). Sensitivity analyses assessing potential relationships
between pitchers and nonpitchers demonstrated similar
results for the PCS and MCS (Supplemental Table S5).

Flourishing in Former Baseball Players

No differences were observed between playing position
and flourishing: unadjusted (pitchers, –2.6 [95% CI, –7.9
to 2.7]; 2-way, –2.0 [95% CI, –8.5 to 4.5]) and adjusted
(pitchers, –3.3 [95% CI, –9.2 to 2.6]; 2-way, –1.8 [95% CI,
–8.4 to 4.7]) (Table 2). Sensitivity analyses assessing
potential relationships between pitchers and nonpitchers
demonstrated similar results for flourishing (see Supple-
mental Table S5).

DISCUSSION

Our study revealed that 26% of current and 34% of former
baseball players have used smokeless tobacco, which is
greater than the rate in the general population, and that
14% of current baseball players have used electronic cigar-
ettes, which is a larger prevalence than that of former base-
ball players. A greater prevalence of current baseball
players (31%) than former baseball players (14%) consumed
energy drinks. Current and former baseball players who
used energy drinks consumed similar quantities, at 6 units
per week. Current and former baseball players reported
HRQoL similar to that of the general US population, as well
as high flourishing and high levels of physical activity. For-
mer pitchers reported worse mental components of HRQoL
than did position players.

Substance Use

Current and former baseball players reported smokeless
tobacco use comparable to that reported in past literature
and of similar prevalence.75 These findings suggest that
baseball players may begin smokeless tobacco use while
playing baseball and continue after cessation of play.
Tobacco use has been related to poorer orthopaedic surgery
outcomes,27 signifying continued emphasis on tobacco cessa-
tion. Tobacco cessation programs have demonstrated high
efficacy,75,79,80 and the National Collegiate Athletic Associa-
tion and Major League Baseball have established a greater
commitment to tobacco cessation programs in the last
decade.54,55 Over 1 in 10 current baseball players indicated
using electronic cigarettes. While there is little research on
this topic, this use is greater than that in the general US
adult population, at 1.4% to 6.8%.4,12 In contrast, former
baseball players reported electronic cigarette use similar to
that in the general population.4,12 Currently, there is sparse
literature on the long-term health effects of electronic ciga-
rette use. However, electronic cigarettes contain toxins and
nicotine, which can adversely affect health.5 Further
research is required to understand the age discrepancies in
baseball regarding tobacco and electronic cigarette use.

Current and former baseball players’ energy drink con-
sumption is similar to that in a meta-analysis of young
adults.70 Since 2004, there has been an increasing trend of
energy drink consumption, with a proportional increase in
adverse events, particularly in young adult males.25 Energy
drinks are not regulated for caffeine quantity and have been
associated with adverse cardiac events.70 Energy drink con-
sumption has also been linked to increased risk-taking
behavior and substance abuse, highlighting the potential
harmful effects.2 Within baseball, no league-wide policies
have been enacted toward energy drink consumption. There-
fore, there is a need to understand seasonal and career
trends of energy drink consumption in baseball and to deci-
pher the potential short- and long-term health effects.

Physical Activity

Current and former baseball players reported greater
weekly physical activity habits than those of sedentary50
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and recreationally active32 male college students and the
general population of men in the United States.56 While the
weekly physical activity level of current baseball players is
not surprising, given their high-level practice and
play, interestingly, former baseball players indicated
higher weekly physical activity than did a comparable gen-
eral population.56 High physical activity has been associ-
ated with a decreased prevalence of osteoarthritis and joint

arthroplasty.47 High-level athletes perform greater levels
of training and play a larger volume of games than do those
at lower competition levels.43 Furthermore, higher-level
athletes demonstrate greater resilience and psychological
hardiness, which may be due to the increased levels of
training and competition.15,68,69 Within a qualitative study,
elite cricketers maintained physical activity after retire-
ment by utilizing psychological strengths and

TABLE 1
Characteristics of Current and Former Baseball Playersa

Variable All Players (N ¼ 214) Current Players (n ¼ 97) Former Players (n ¼ 117)

Age, y 29.8 ± 13.3 20.9 ± 4.8 36.8 ± 13.7
Body mass index 27.2 ± 3.2 26.3 ± 2.7 28.0 ± 3.4
Hand dominance

Left 36 (17) 13 (13) 23 (20)
Right 178 (83) 84 (87) 94 (80)

Baseball seasons played 16.4 ± 5.7 14.9 ± 4.7 17.8 ± 6.1
Position

Pitcher 76 (36) 30 (31) 46 (39)
Position player 81 (38) 37 (38) 44 (38)
2-way 57 (26) 30 (31) 27 (23)

Highest level of play
Collegiate 175 (82) 92 (95) 83 (71)
Professional 38 (18) 5 (5) 33 (39)

Education
High school diploma 77 (38) 64 (74) 12 (10)
Associate degree 12 (6) 12 (14) 0 (0)
University degree 67 (33) 7 (8) 60 (51)
Graduate degree 48 (24) 3 (3) 45 (38)

Asthma 9 (4) 5 (5) 4 (3)
Diabetes 3 (1) 1 (1) 2 (2)
Hypertension 17 (8) 1 (1) 16 (14)
Hypercholesterolemia 23 (11) 2 (2) 21 (18)
History of depression 17 (8) 11 (11) 6 (5)
Smokeless tobacco

Current user 44 (21) 22 (23) 22 (19)
Former user 21 (10) 3 (3) 18 (15)

Duration of smokeless tobacco use, y 11 [3-19] 3 [1-5] 15 [5-25]
Electronic cigarette use

Current user 11 (5) 9 (9) 2 (2)
Former user 6 (3) 5 (5) 1 (1)

Duration of electronic cigarette use, y 2 [0-4] 2 [0-4] 3 [2-4]
Alcohol consumption, units per weekb 3 [0-7] 2 [0-5] 4 [1-8]
Current energy drink use 46 (21) 30 (31) 16 (14)
Energy drink consumption, units per weekc 6 [4.5-7.5] 6 [4.5-7.5] 6 [4.6-7.3]
Physical activity per week, METs 5880 [2272-9488] 8667 [5069-12,272] 3931 [1662-6200]
Flourishing Scale scored 51.3 ± 5.8 51.5 ± 5.7 51.1 ± 6.0
VR-12e

PCS 48.96 ± 6.10 49.90 ± 4.78 48.07 ± 7.02
MCS 49.85 ± 9.13 48.80 ± 9.69 50.75 ± 8.63

History
Orthopaedic surgery 95 (44) 35 (36) 60 (51)
�4-wk time-loss injury 114 (53) 41 (42) 73 (62)

aData are reported as mean ± SD, No. (%), or median [interquartile range]. MCS, mental component score; MET, metabolic equivalent;
PCS, physical component score; VR-12, Veterans Rand 12-Item Health Survey.

bOne alcohol unit is equivalent to 1 shot, 4 oz of wine, or a half pint of beer.
cOne energy drink unit is equivalent to 8 oz.
dFlourishing is scored from 8 (strong disagreement on all items) to 56 (strong agreement on all items). A higher score is considered greater

flourishing.
ePCS and MCS were calculated using norm-based scoring (population norm, 50 ± 10). A higher score indicates better health-related quality

of life.
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implementing alternative strategies despite persistent
joint pain.20 In this sample, former baseball players may
have increased physical activity attributed to inherent
learned habits and psychological strengths. Further
research is required to understand the motivations and
maintenance of physical activity in athletes at all compe-
tition levels after cessation of play to create more effective
physical activity interventions.

Health-Related Quality of Life

Current and former baseball players had HRQoL similar to
that in the US general population. In contrast to our find-
ings, a recent meta-analysis found that former collision
sport athletes demonstrated poorer physical components
of HRQoL than the general population.22 Baseball is a non-
collision sport, which might explain why the prevalence of
injuries was similar to that in cricket31,60,61 and why
HRQoL in current and former baseball players was compa-
rable to that in current and former recreational and elite
cricketers.9,11

After controlling for confounders, we observed former
pitchers to have a clinically meaningful decrease in mental
components of HRQoL as compared with former position
players.29 Furthermore, the similarities in physical compo-
nents of HRQoL between pitchers and position players, after
controlling for previous injury, suggest that these mental
components of HRQoL disparities are not explained by
impaired physical function. The potential differences in
MCS may be due to time commitments or greater levels of
social and psychological stress that pitchers can face as com-
pared with other position players. Perfectionist and neurotic
tendencies may also play a role in these findings. Another
potential explanation is the increased depression prevalence
of left- versus right-handed people.16 Laterality has been
associated with increased risk of depression and anxiety.16

For descriptive analysis, see Supplemental Table S6.

However, these explanations are hypothetical and beyond
the scope of this study. Investigating a prospective cohort
of former professional baseball players to better understand
the relationship between baseball exposure (seasons, games,
and innings played) and HRQoL is required.

Flourishing

Current and former baseball players reported high flour-
ishing scores, and there were no differences between
playing positions and flourishing. Baseball players demon-
strated higher flourishing scores as compared with a gen-
eral population sample of Portuguese aged 25 to 60 years,73

college students from Singapore and the United States,17

and a sample of New Zealanders aged 50 to 59 years.30 The
Flourishing Scale scores for these baseball players were
similar to those of a sample of former cricketers in the
United Kingdom.9 As there is no minimal detectable differ-
ence established for the Flourishing Scale, it was not pos-
sible to determine if differences in flourishing scores are
clinically meaningful. However, the similarities in flourish-
ing between baseball and cricket players may be due to
sports participation. Sports participation can improve
social and community relations18,38,49 and increase physi-
cal activity,6,18 which can assist in improving psychological
health and flourishing.6,18,38

Strengths and Potential Limitations

This study had strengths and potential limitations. It uti-
lized reliable and valid outcome measures to assess
HRQoL,71 flourishing,17 and physical activity,36 increasing
the ability to compare these results with the general popu-
lation. Baseball stakeholders were used to develop and
modify this survey, which increased the pertinence and
applicability of this study. Given the use of email lists and
social media for recruitment, it was not possible to

TABLE 2
Relationship Between Playing Position and HRQoL and Flourishing in Former Baseball Playersa

VR-12 PCSb VR-12 MCSb Flourishingc

Variable b (95% CI) P Value b (95% CI) P Value b (95% CI) P Value

Pitcherd –0.6 (–3.1 to 3.2) .699 –5.0 (–9.0 to –1.0) .002 –3.3 (–9.2 to 2.6) .264
2-wayd –1.8 (–5.5 to 2.0) .496 1.7 (–2.7 to 6.2) .445 –1.8 (–8.4 to 4.7) .576
Professional playere 1.9 (–1.4 to 5.2) .253 –1.3 (–5.6 to 2.9) .534 –0.1 (–5.9 to 6.0) .572
Baseball seasons –0.2 (–0.4 to 0.1) .101 0.2 (–0.1 to 0.4) .211 0.1 (–0.3 to 0.5) .572
Body mass index –0.9 (–1.2 to –0.4) < .001 0.1 (–0.5 to 0.7) .718 –0.4 (–1.3 to 0.4) .282
High school diplomaf –0.4 (–6.0 to 5.2) .896 –0.1 (–6.3 to 6.2) .995 1.1 (–7.6 to 9.7) .809
Joint injury history –0.2 (–3.2 to 2.8) .902 –0.8 (–4.5 to 3.0) .454 –0.5 (–5.8 to 4.8) .854

aBold P values indicate statistical significance (P < .05). HRQoL, health-related quality of life; MCS, mental component score; PCS,
physical component score; VR-12, Veterans Rand 12-Item Health Survey.

bPCS and MCS were calculated using norm-based scoring (population norm, 50 ± 10). A higher score indicates better health-related quality
of life.

cFlourishing is scored from 8 (strong disagreement on all items) to 56 (strong agreement on all items). A higher score is considered greater
flourishing.

dPosition players were used as the reference category in the multivariable analyses.
eCollegiate baseball players were used as the reference category in the multivariable analyses.
fPlayers with a university degree were used as the reference category in the multivariable analyses.
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determine a true response rate, which limited our under-
standing of the influence of selection bias on the results.
Additionally, the use of only an online platform, via email
and social media, for data collection incorporated single-
method bias, which decreased the precision of these
results. The cross-sectional nature of this study required
participants to recall past events; thus, recall bias may
have decreased the precision of these results. Self-
reported physical activity data can be over- or underesti-
mated.63 Direct measures such as accelerometers provide
increased physical activity measurement accuracy.62

However, to increase the response and utility of this sur-
vey, self-reported physical activity measures36 were used,
which are widely used to measure population-level physi-
cal activity.

All health outcomes and HRQoL explored in this study
are multidimensional and complex. While all participants
played at a high level (collegiate or professional ranks)
with a prolonged baseball exposure, former baseball
players have other competing interests and stresses, such
as socioeconomic status, family and work responsibilities,
travel, and recreational and leisure activities, which may
explain variance in these outcomes and HRQoL.37,51,77,82

Furthermore, concerning baseball exposure, it was not
possible to obtain precise data on games played or innings
pitched, which may have resulted in residual confound-
ing. The competition-level question has not been vali-
dated, as the competition level was based on self-report
and not on baseball records, which may have reduced the
precision in these results.

As an a priori sample size calculation was not performed,
post hoc power analyses were completed to improve inter-
pretation. With a sample of 214 participants, an effect size of
0.27 could be detected at an alpha of .05 and a power of 0.80.
For multivariable regression, with a sample of 117 former
baseball players, an R2 of 0.11 could be detected with 5
degrees of freedom and at a power of 0.80. As the effect size
difference between current and former players’ MCS was
0.21, there may have been a chance for a type 2 error.

CONCLUSION

All participants reported high smokeless tobacco use, which
suggests that baseball players may begin tobacco product
use during baseball participation and continue after retire-
ment. Current baseball players indicated higher electronic
cigarette and energy drink use as compared with former
baseball players; however, given the relatively new incep-
tion of these substances, similar conclusions concerning
baseball exposure and electronic cigarette and drink use
cannot be made at this time. All participants had HRQoL
similar to that of the general US population, as well as high
flourishing and physical activity levels. Former pitchers
reported decreased mental components of HRQoL as com-
pared with position baseball players. These results can be
used to inform baseball stakeholders on the potential risks
and benefits of high-level baseball participation and
encourage the implementation of health interventions for
current and former players.
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