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ABSTRACT

Background: Public adherence to physical activity guidelines is low, and workplaces are uniquely
situated to promote physical activity in their communities.

Aims: This quality improvement project assessed adherence to national physical activity guidelines
for both aerobic exercise and strength training and its relationship to health and work productivity in
a university employee population.

Methods: The analysis used data from 7,666 respondents to a 2022 health risk assessment (HRA).
Ordinal regression was used to examine the relationship between adherence to physical activity
guidelines and health and productivity outcomes.

Results: Meeting both aerobic and strength guidelines was associated with higher self-perceived
health (OR = 4.25; 95% CI [3.88, 4.65]), not missing work due to illness (OR = 1.40; 95% CI [1.25,
1.57]), and greater work productivity (OR = 1.53; 95% CI [1.41, 1.67]). Meeting the aerobic guideline
and meeting the strength guideline were each independently associated with higher self-perceived
health and greater work productivity and meeting the aerobic guideline was independently associated
with not missing work due to illness (» < 0.0001 for all).

Conclusions: These findings provide a strong rationale for employers to promote both aerobic
exercise and strength training to foster healthy and productive workforces and are especially relevant

to nurturing healthier academic communities.
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BACKGROUND

The United States Department of Health and Human Services recommends that adults engage in at least 150 minutes
of moderate-intensity or 75 minutes of vigorous-intensity aerobic activity, or an equivalent combination thereof,

coupled with at least two days of muscle-strengthening exercises weekly (U.S. Department of Health and Human
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Services [HHS], 2018). These guidelines emphasize the importance of both aerobic and strength-training activities for
achieving optimal health benefits (Centers for Disease Control and Prevention [CDC], 2023; DiPietro et al., 2019).
However, in 2022, only 25.3% of adults in the U.S. met these recommendations, highlighting a critical gap that is a
focus of Healthy People 2030 and other public health initiatives (CDC, 2024b; Office of Disease Prevention and
Health Promotion, n.d.).

Workplaces represent crucial settings for health promotion initiatives. Employees spend a significant portion of
their time at work, making it an ideal environment to encourage healthy behaviors (CDC, 2024a). In addition to
improved employee health, organizations stand to gain from increased productivity, reduced absenteeism, and lower
healthcare costs (World Health Organization, 2023). In contrast to aerobic exercise, the role of strength training — a
key component of the physical activity guidelines — has often been overlooked (Li et al., 2024). Strength training,
however, is especially crucial for preventing functional decline and supporting overall well-being (Adams et al., 2023;
Momma et al., 2022).

This quality improvement project evaluated the impact of existing physical activity programming and
opportunities to promote aerobic exercise and strength training to improve health and productivity in a university
employee population; specifically, it assessed the prevalence of employees meeting aerobic and strength exercise
guidelines and the relationship between meeting these physical activity guidelines with self-perceived health,

absenteeism due to illness, and work productivity.
METHODS

This study involved a cross-sectional analysis of a university employee cohort. The data for this study came from
employees who completed a health risk assessment (HRA) in 2022. Employees could earn $100 for completion of
the HRA. The analysis included 7,666 employees, after excluding one employee who only provided demographic
information. For 37 employees who completed the health risk assessment more than once, only the first submission
was used. Upon Institutional Review Board review, this study was determined to be a quality improvement project.

The HRA included questions on demographics, physical activity, health, and productivity. Aerobic exercise was
calculated based on responses to questions on days per week of moderate-intensity exercise and time spent in
moderate-intensity exercise on those days, as well as days per week of vigorous-intensity exercise and time spent in
vigorous-intensity exercise on those days. Individuals were classified as meeting the aerobic exercise guideline (HHS,
2018) if they participated in at least 150 minutes of moderate-intensity exercise, 75 minutes of vigorous-intensity
exercise, or an equivalent combination of moderate and vigorous-intensity exercise per week. Respondents were also
asked to select the number of days per week they performed strength exercises. Individuals were classified as meeting
the strength training guideline (HHS, 2018) if they participated in strength exercises at least two days per week. To
measure self-perceived health, employees were asked to rate their health compared to other people their age on a 5-
point scale from very unbealthy to very healthy. Work productivity was assessed by asking respondents to rate on a 5-
point scale from ot at all to very much their productivity at work in the previous month. For both self-rated health and
productivity, due to low numbers in the bottom two categories, the lowest category was grouped with the category
above. To assess absenteeism due to illness, respondents reported the number of days they missed work due to illness

in the previous month. There were 30 missing responses for both the absenteeism and productivity variables.
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Frequencies and percentages were calculated for categorical variables. Differences in health and productivity
outcomes between those who met the physical activity guidelines (for both aerobic exercise and strength training) and
those who did not were assessed by petforming ordinal regression controlling for age, sex, and race/ethnicity. To
determine the independent effects of meeting each of the guidelines (aerobic exercise, strength training), ordinal
regression was used that additionally controlled for whether the other guideline was met. Statistical analyses were
conducted using SAS Version 9.4 (SAS Institute Inc., Cary, NC, USA). A cut-off of 0.05 was used for statistical

significance.
RESULTS

Table 1 provides the descriptive statistics for the overall cohort of respondents. Overall, just 42.00% of respondents

met both the aerobic exercise and strength training recommendations. A higher proportion of people met the aerobic
exercise guideline (68.11%) than the strength guideline (45.42%).

Table 1
Population Characteristics (N = 7,666)

n (%)

Sex

Female 5,189
(67.69)

Male 2,477
(32.31)

Age (years)

18 -29 1,280
(16.70)

30 -39 2,408
(31.47)

40 — 49 1,645
(21.406)

50 - 59 1,536
(20.04)

60+ 797 (10.40)

Race

Asian 666 (8.69)

Black 705 (9.20)

Hispanic Latina or Latino 159 (2.07)

White 5600
(73.05)

Other 301 (3.93)
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n (%)
Not Reported 235 (3.07)
Aerobic Exercise and Strength
Meets guideline 3,220
(42.00)
Does not meet guideline 4,446
(58.00)
Strength
Meets guideline 3,482
(45.42)
Does not meet guideline 4,184
(54.58)
Aerobic Exercise
Meets guideline 5,221
(68.17)
Does not meet guideline 2,445
(31.89)

Table 2 shows the relationship between physical activity and self-rated health. Meeting the combined aerobic
exercise and strength guideline was associated with 4.25 odds (95% CI [3.88, 4.65]; p < 0.0001) of having higher self-
rated health. Meeting the aerobic exercise guideline and meeting the strength guideline were each independently
associated with higher self-rated health (p < 0.0001).
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Association between Physical Activity and Health
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Self-Rated Health

Very unhealthy Very
or unhealthy Average Healthy healthy Odds Ratio
p-value
n (%) (95% CI)
454 n (%) n (%) n (%)
(5.92) 2,088 (27.24) 3,169 (41.34) 1,955 (25.50)
Aerobic Exercise and Strength
Meets guideline 52 498 1,339 1,331 4.25 (3.88 —
<0.0001 *
(1.67) (15.47) (41.58) (41.34) 4.65)
Does not meet 402 1,590 1,830 624
guideline (9.04) (35.76) (41.16) (14.04)
Strength
Meets guideline 66 586 1,453 1,377 2.43 (2.20 —
<0.0001 **
(1.90) (16.83) (41.73) (39.55) 2.68)
Does not meet 388 1,502 1,716 578
guideline (9.27) (35.90) (41.07) (13.81) ' '
Aerobic Exercise
Meets guideline 115 1,027 2,326 1,753 3.50 (3.14 —
<0.0001 **
(2.20) (19.67) (44.55) (33.58) 3.89)
Does not meet 339 1,061 843 202
guideline (13.87) (43.39) (34.48) (8.26)

* Adjusted for race, age, and sex

** Adjusted for race, age, sex, and meeting the other recommendation

Table 3 shows the relationship between physical activity and not missing work due to illness. People who

met the combined aerobic exercise and strength guideline were 40% more likely to take no sick leave than people who
did not meet the combined guideline (OR = 1.40; 95% CI [1.25, 1.57]; p < 0.0001). Meeting the aerobic exercise
guideline (p < 0.0001), but not the strength guideline (p = 0.1815), was independently associated with not missing

work due to illness.
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Table 3
Association between Physical Activity and No Missed Work due to Illness
Number of Sick Days
0 1+ Odds Ratio
p-value
n (%) n (%) (95% CI)
6,016 (78.78) 1,620 (21.22)
Aerobic Exercise and Strength
Meets guideline 2,033 (82.18) 571 (17.82) 1.40 (1.25 - 1.57) <0.0001 *
Does not meet
o 3,383 (76.33) 1,049 (23.67)
guideline
Strength
Meets guideline 2,825 (81.53) 640 (18.47) 1.09 (0.96 — 1.24) 0.1815 **
Does not meet
o 3,191 (76.50) 980 (23.50)
guideline
Aerobic Exercise
Meets guideline 4,239 (81.53) 960 (78.47) 1.52 (1.33 - 1.73) <0.0001 **
Does not meet
1,777 (72.92) 660 (27.08)

guideline

* Adjusted for race, age, and sex

** Adjusted for race, age, sex, and meeting the other recommendation

Table 4 shows the relationship between physical activity and work productivity. Meeting the combined aerobic
exercise and strength training guideline was associated with 53% (OR = 1.53; 95% CI [ 1.41, 1.67]; p < 0.0001)
increased odds of having higher work productivity. Meeting the aerobic exercise guideline and meeting the strength

guideline were each independently associated with greater work productivity (p < 0.0001).
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Table 4
Association between Physical Activity and Productivity

Self-Rated Productivity
Notat all or a

Odd
little bit Somewhat Quite a bit Very much ) °
Ratio (95% p-value
n (%) n (%) n (%) n (%) I
311 1,229 2,962 3,134 )
(4.07) (16.09) (38.79) (41.04)
Aerobic Exercise and Strength
Meets guideline 73 420 1,238 1,473 1.53 (1.41 —
<0.0001 *
(2.28) (13.17) (38.64) (45.97) 1.67)
Does not meet 238 809 1,724 1,661
guideline (5.37) (18.25) (38.90) (37.48)
Strength
Meets guideline 85 476 1,333 1,571 1.28 (1.16 —
<0.0001 **
(2.45) (13.74) (38.47) (45.34) 1.40)
Does not meet 226 753 1,629 1,563
guideline (5.42) (18.05) (39.06) (37.47)
Aerobic Exercise
Meets guideline 157 749 2,007 2,286 1.40 (1.26 —
<0.0001 **
(3.02) (14.47) (§38.60) (43.97) 1.55)
Does not meet 154 480 955 848
guideline (6.32) (19.70) (39.19) (34.80)

* Adjusted for race, age, and sex

** Adjusted for race, age, sex, and meeting the other recommendation
DISCUSSION

Our findings demonstrated a statistically significant association between meeting physical activity guidelines and
improved health and productivity outcomes. These results are consistent with previous studies (Burton et al., 2014,
Li et al., 2024), which provide evidence for the positive impact of physical activity, particularly aerobic exercise, on
overall health and employee productivity. Burton et al. (2014) found a relationship between sufficient physical activity
and reduced absenteeism. Li et al. (2024) reported that physically active employees not only experienced improved
health but also increased focus and performance. Our findings expand on prior work by emphasizing the importance
of meeting both aerobic and strength training guidelines. These findings are particulatly relevant given the aging
workforce, as strength training plays a critical role in mitigating functional decline and maintaining long-term health
(Adams et al., 2023; U.S. Bureau of Labor Statistics, 2024.).

This analysis offers an evidence-based rationale for targeted workplace interventions. The clear and strong

association between physical activity and employee health and productivity provides a potential return on investment
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for workplace health promotion programs that encourage both aerobic and strength-based activities. Organizations
have an opportunity to leverage these insights to create comprehensive wellness programs that promote aerobic

exercise and strength training.

Limitations

This study was observational and cross-sectional, which limits the ability to infer causality. In addition, the study was
conducted in a university employee population at a large public university in the southeastern United States, which

may affect the generalizability of results.

CONCLUSIONS

This study demonstrates the substantial benefits of meeting physical activity guidelines, both for individual employees
and the organizations they serve. Employees who met the physical activity guidelines were healthier and more
productive. An important implication of the study is that, while aerobic exercise is critical, the role of strength training
in promoting health and productivity should not be overlooked. Employers have an opportunity to foster healthier,
more productive workforces by encouraging comprehensive physical activity programs. Recommendations based on
these findings include integrating both aerobic and strength training components into workplace wellness initiatives,
creating a pathway for improving the health and well-being of employees, organizations, and communities, and are

especially relevant for promoting healthier academic communities.
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