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OBJECTIVES

1. To examine associations of tobacco use with physical 
fitness activity

2. To assess longitudinal trends of fitness activity according to 
tobacco-use

BACKGROUND

• Service members (SMs) who use tobacco may have poorer 
physical fitness

• The degree that fitness activity differs by tobacco-use type 
remains to be quantified

• Little is known about longitudinal changes of fitness activity 
by tobacco use

• Health behaviors, including physical fitness and tobacco, are 
reported on the annual Periodic Health Assessment (PHA)

METHODS

Study Population
• U.S. Navy and Marine Corps personnel
• N = 496,108 who completed ≥1 PHA from 2017-2021

Serial cross-sectional design 
• Repeat data on some people lets us study change over time

PHA
• Self-reported:

1. tobacco behaviors and history
2. physical fitness activities 

Poisson regression for population-averaged estimates
• Generalized Estimating Equations (GEE) approach for 

correlation of within-subject repeated measures
• Crude and adjusted prevalence ratios of sufficient fitness-

activity by tobacco-use (relative to never tobacco) across all 
years of the 5-year study period 

• Model-estimated adjusted prevalence of sufficient fitness-
activity by tobacco at:

1. Initial: first PHA during the study period
2. Follow-up: estimated at 365 days using all PHAs 

after the initial PHA

RESULTS

TABLE 2. Relation of tobacco-use with sufficient physical fitness activity 

RESULTS

CONCLUSIONS
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Never Former Cigs E-cigs
Cigs & 
E-cigs Other

n = 264K n = 85K n = 28K n = 31K n = 8K n = 80K
Age, % <30 years 70% 55% 62% 87% 86% 72%
Sex, % female 22% 13% 15% 14% 13% 6%
Pay grade, % enlisted 80% 84% 96% 98% 99% 89%
Number of previous deployments
% Zero 62% 48% 49% 67% 65% 55%
% ≥1 38% 52% 51% 33% 35% 45%
Service branch
% Marine Corps 37% 37% 38% 47% 50% 53%
% Navy 63% 63% 62% 53% 50% 47%
How long have you been using tobacco 
products?
% ≥1 year … … 81% 62% 74% 74%
How many packs per day do you smoke?
% ≥1/2 pack per day … … 28% … 17% 6%
Are you interested in quitting tobacco?
% yes, I would like a referral … … 11% 3% 6% 5%

Meets physical fitness recommendation?
% yes 69% 71% 61% 65% 60% 70%
% no 31% 29% 39% 35% 40% 30%

Exercise intensity per week
≥150 min. light- moderate, % yes 40% 39% 39% 43% 43% 43%
≥75 min. vigorous, % yes 70% 73% 66% 67% 65% 74%
≥2 days strength training1, % yes 76% 77% 67% 71% 66% 76%

TABLE 1. Population demographics and fitness-activity characteristics by tobacco-use status

Tobacco 
Status N

Prevalence 
of sufficient 

fitness activity

Unadjusted 
Prevalence 

Ratio

Adjusted* 
Prevalence 

Ratio

95% 
Confidence 

Limits

Never 259K 69.3% Referent Referent

Former 83K 71.1% 1.03 1.01 1.01, 1.01

Cigs only 27K 60.5% 0.87 0.89 0.88, 0.90

E-cigs only 31K 64.8% 0.94 0.92 0.92, 0.93

Cigs & E-Cigs 8K 60.3% 0.87 0.87 0.86, 0.88

Other 78K 70.4% 1.02 0.97 0.97, 0.97

TABLE 3. Adjusted* fitness-activity trajectories according to tobacco-use

Tobacco status Initial, % Change over time, 
% per year

Follow-up, % 
(Day 365 model-

estimate)

Test of 
trend

Never 66.4% -0.3 (-0.4, -0.1) 66.2% 0.0010 

Former 67.4% -1.2 (-1.4, -0.9) 66.6% <.0001

Cigs only 59.0% -1.4 (-2.1, -0.8) 58.1% <.0001

E-cigs only 61.4% -1.5 (-2.1, -1.0) 60.4% <.0001

Cigs & E-cigs 57.8% -1.6 (-2.9, -0.2) 56.9% 0.0023

Other 64.5% -0.8 (-1.2, -0.5) 63.9% <.0001Outcome – “Sufficient fitness activity (yes/no)”

Defined as strength training ≥2 days per week AND either ≥150 minutes of moderate intensity 
aerobic activity, ≥75 minutes of vigorous intensity aerobic activity, OR an equivalent combination of 
moderate and vigorous activity

• Compared with tobacco non-users, self-reported 
sufficient fitness activity was approximately 11% and 
8% less likely among smokers and e-cig users, 
respectively

• Cig or e-cig users had the greatest % change per year 
(i.e., fastest decrease of sufficient fitness activity)

• The study demonstrates a method for estimating 
longitudinal trends with the PHA

• Findings have implications for tobacco cessation 
programs and military health policies

Prevalence of outcome was estimated by complete case analysis that excluded missingness
*Model-estimated population-level (“between subject”) associations 
*Covariates: age, sex, service, and pay-grade
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