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Abstract
Background While leisure-time physical activity (PA) has been associated with reduced risk of
cardiometabolic disease, less is known about the relationship between work-related PA and health. Work-
related PA is often not a chosen behavior and may be associated with lower socioeconomic status and
less control over job-related activities. This study examined whether high work-related PA and leisure-time
PA reported by hospital employees were associated with healthier dietary intake and reductions in
cardiometabolic risk. Methods This was a cross-sectional analysis of baseline data collected from 602
hospital employees who used workplace cafeterias and enrolled in a health promotion study between
2016-2018. Participants completed the International Physical Activity Questionnaire and two 24-hour
dietary recalls used to calculate Healthy Eating Index (HEI) scores. A Healthy Purchasing Score was
calculated based on healthfulness of workplace food/beverage purchases. Weight, blood pressure,
HbA1c, and lipids were measured. Regression analyses examined Healthy Purchasing Score, HEI, and
obesity, hypertension, hyperlipidemia, and diabetes/prediabetes by quartile of work-related PA, leisure-
time PA, and sedentary time. Results The mean age of participants was 43.6 years (SD = 12.2), 79.4%
were female, and 81.1% were white. In total, 30.3% had obesity, 20.6% had hypertension, 26.6% had
prediabetes/diabetes, and 32.1% had hyperlipidemia. Median leisure-time PA was 12.0 (IQR: 3.3, 28.0)
and median work-related PA was 14.0 (IQR: 0.0, 51.1) MET-hours/week. Higher leisure-time PA was
associated with higher workplace Healthy Purchasing Score and HEI (p’s < 0.01) and lower prevalence of
obesity, diabetes/prediabetes, and hyperlipidemia (p’s < 0.05). Work-related PA was not associated with
Healthy Purchasing Score, HEI, or cardiometabolic risk factors. Increased sedentary time was associated
with lower HEI (p = 0.02) but was not associated with the workplace Healthy Purchasing Score.
Conclusions Employees with high work-related PA did not have associated reductions in cardiometabolic
risk or have healthier dietary intake as did employees reporting high leisure-time PA. Workplace wellness
programs should promote leisure-time PA and healthy food choices for all employees, but programs may
need to be customized and made more accessible to meet the unique needs of employees who are
physically active at work.

Introduction
Physical activity (PA) is predictive of many health bene�ts, including prevention of cardiovascular
disease and diabetes (1). Leisure-time PA is purposeful activity enacted often by individuals who also
engage in other proactive healthy behaviors, including healthy dietary choices (2–5), and numerous
studies have demonstrated the association of leisure-time PA with reduced risk for cardiometabolic
disease (6–8). Sedentary time has been shown to have powerful negative effects on health, independent
of PA level (9–11), and has been associated with a less healthy diet, particularly in the context of
television watching (2,12–15). Despite the strong associations of leisure-time PA and sedentary time with
diet quality and health, less is known about how PA obtained as part of one’s job (work-related PA)
impacts these outcomes.
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Unlike leisure-time PA, work-related PA is often not a chosen behavior. Factors like lower socioeconomic
status and less control over job-related activities are associated with job types that require more PA, and
therefore work-related PA may be a marker for other negative health factors (16). Most adults spend a
large portion of their waking hours at work. If this time is spent engaging in healthy behaviors, such as
eating a healthy diet, avoiding excessive sedentary behavior, and being physically active, one would
expect a reduced disease risk. However, data have been mixed on the association of work-related PA with
employees’ health. In some studies, high work-related PA has predicted better health, including lower rates
of metabolic syndrome, lower obesity prevalence, and higher self-rated health (8,17–19). Other studies
have shown that high work-related PA is associated with adverse health events, including coronary events
and long term sickness absence (7,20). A recent meta-analysis of 193,696 participants from 17 studies
found that men with high work-related PA had an 18% increased risk of all-cause mortality compared to
those with low levels (21). Although these analyses were inherently confounded by socioeconomic status,
the authors argue that work-related PA may be one pathway for the higher mortality risks of those with
lower socioeconomic status.

There are several explanations why work-related PA may not have the same health bene�ts as leisure-
time PA. Work-related and leisure-time PA have distinct characteristics. For example, work-related PA often
requires heavy lifting and static and repetitive working postures. In contrast to leisure-time PA that is
directly under one’s control and typically is performed in short bouts with breaks, workers must perform
activity with low control over the tasks and speed and often are not given adequate recovery time (22).
Other lifestyle factors, such as diet and leisure-time PA, may play a more important role in health than
work-related PA.

The present study examined how domains of PA (i.e., work-related, leisure-time) and sedentary time
related to healthfulness of objectively measured cafeteria purchases, overall dietary quality, and
cardiometabolic health measures of 602 hospital employees enrolled in a randomized controlled trial
(ChooseWell 365) to promote healthy lifestyle (23). Hospital employees perform jobs that require varying
levels of PA, ranging from sedentary desk jobs to maintenance and security jobs requiring lifting and long
bouts of walking. Therefore a hospital workplace is ideal for exploring how work-related and leisure-time
PA and sedentary time are related to employees’ lifestyle choices and health. All data included in this
cross-sectional analysis were collected prior to the start of the randomized trial intervention. We
hypothesized that (1) employees with higher leisure-time PA would have healthier cafeteria purchases
and overall dietary quality and have lower cardiometabolic risk factors; (2) employees with higher work-
related PA would not have healthier dietary quality but would have lower cardiometabolic risk factors due
to the direct bene�ts of being more active; and (3) independent of total PA, employees with more
sedentary time would have lower diet quality and higher cardiometabolic risk factors.

Methods
Participants and Setting. Participants were 602 employees of Massachusetts General Hospital (MGH) in
Boston, Massachusetts who enrolled in a randomized controlled trial of a worksite healthy eating
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intervention (ChooseWell 365) between September 2016 and February 2018 (23). The study tracked
participants’ workplace cafeteria purchases before, during, and after the intervention. To be included in
the study, employees had to be age 20-75 and use their employee badge to purchase cafeteria items at
least 4 times per week for at least 6 weeks during a 12-week period prior to study recruitment. Employees
were ineligible if they were pregnant, had a desire to gain weight, were currently participating in a weight
loss study, had weight loss surgery in the prior 6 months, had a history of an eating disorder, were
employed as cafeteria staff, or had plans to leave their employment at the hospital in the next year. The
present study was a cross-sectional analysis of baseline data from the trial. Participants completed an
online survey, two online 24-hour dietary recalls, and an in-person clinical visit. All data used in this
analysis were collected prior to randomization and any intervention procedures.

Measures.

Clinical assessment. Participants attended a clinic visit at which their height, weight, and blood pressure
were measured, and blood was drawn for a fasting lipid panel, glucose, and hemoglobin A1c tests. Body
mass index (BMI) was used to categorize weight status (obese = BMI ≥ 30 kg/m2, not obese = BMI < 30
kg/m2). Hypertension was de�ned as at least one of the following: (a) self-reported hypertension or high
blood pressure diagnosis by a medical professional; (b) self-reported use of prescription antihypertensive
medication; (c) study measurement of systolic blood pressure ≥ 150; and/or (d) diastolic blood pressure
≥ 90. Prediabetes/diabetes was de�ned as at least one of the following: (a) self-reported diabetes or
prediabetes diagnosis by a medical professional; (b) self-reported use of prescription medication for
diabetes; and/or (c) study measurement of HbA1c ≥ 5.7. Hyperlipidemia was de�ned as at least one of
the following: (a) self-reported high cholesterol/hyperlipidemia diagnosis; (b) self-reported use of
prescription medication for high cholesterol; and/or (c) study measurement of fasting total cholesterol ≥
220; low density lipoprotein ≥ 160; or triglycerides ≥ 180.

Administrative data. Participant job type was obtained from the hospital’s human resources department.
Job titles were combined into four categories that roughly correlated with educational attainment: (1)
service workers (manual and/or unskilled laborers)/administrative assistants; (2) craft/technicians (e.g.,
radiology technicians, respiratory therapists); (3) management/professionals (e.g., hospital managers,
nurses, social workers); and (4) MDs/PhDs (e.g., physicians, researchers).

Dietary intake. The Automated Self-Administered 24-hour (ASA24) dietary recall survey was used for
dietary assessment. This web-based tool was developed by the National Cancer Institute (NCI) and uses
multi-level probes to guide respondents through reporting their intake over the prior 24 hours (24). All but
38 Healthy Eating Index (HEI) scores (6.3%) were calculated using the average of two ASA24 recalls using
the NCI scoring algorithm (25). If only one ASA24 was completed, the HEI was based on that recall. The
HEI score measures an individual’s compliance with dietary recommendations from the United States
Department of Agriculture (USDA) Guidelines for America. Scores range from 0 – 100; higher scores
indicate better compliance with dietary recommendations. Americans have an average HEI of 59 out of
100, based on data from the National Health and Nutrition Examination Study in 2013-2014 (26).
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Worksite cafeteria purchases. All MGH hospital cafeterias use tra�c light food labeling to provide
information about the healthfulness of food and drink items (green = healthy, yellow = less healthy, red =
unhealthy). The labeling algorithm was developed by hospital nutrition staff based on USDA dietary
guidelines (27) that used positive and negative nutritional criteria to rate all food/beverage items. Positive
criteria included having as the main ingredient: (1) a fruit or vegetable, (2) a whole grain, and/or (3) a lean
protein, plant-based meat substitute, or low-fat dairy. Negative criteria were (1) saturated fat content of ≥
5 grams per entrée or ≥ 2 grams per non-entrée item, condiment, or beverage, and/or (2) caloric content ≥
500 kilocalories per entrée, ≥ 200 kilocalories per non-entrée food item, or ≥ 100 kilocalories per
condiment or beverage. Items with more positive than negative criteria were labeled green; those with
equal positive and negative criteria, with only one negative criteria, or with no positive or negative criteria,
were labeled yellow; and those with multiple negative criteria and no positive criteria were labeled red.
While all items available in the salad bar were rated individually, color labels were assigned to each salad
purchase based on weight for study participants (green: salad < 16 ounces; yellow: salad ≥ 16 ounces)
(23). Each cafeteria has permanent, highly visible signage explaining the labeling system.

Cafeteria purchases and the associated tra�c light label colors were extracted retrospectively from the
cafeteria cash register data system for the 3 months prior to each participant’s study enrollment date. A
Healthy Purchasing Score was calculated based on the weighted proportion of items purchased that were
labeled red, yellow, or green to re�ect overall healthfulness of a participant’s purchases over those 3
months (28). The proportion of red items was multiplied by 0, the proportion of yellow items was
multiplied by 0.5, and the proportion of green items was multiplied by 1. The sum of these values was the
Healthy Purchasing Score, ranging from 0 (least healthy, 100% red items) to 1 (most healthy, 100% green
items). For example, if an employee’s 3-month baseline purchases were 20% red, 50% yellow, and 30%
green-labeled items, the HPS would be: (0.2 red x 0) + (0.5 yellow x 0.5) + (0.3 green x 1) = 0.55.

International Physical Activity Questionnaire (IPAQ) Long Version. This measure asks about one’s last 7
days of physical activity, split by domain in which the activity occurred: job-related, transportation,
housework/house maintenance/caring for family, and recreation/sport/leisure (29). Sedentary time is
assessed as time spent sitting across all domains. The present study included job-related PA (“work-
related PA”), recreation/sport/leisure PA (“leisure-time PA”), sedentary time, and total PA (summed across
all domains). Scoring guidelines that recommend truncating time spent on each level of physical activity
(walking, moderate, and vigorous) at 180 minutes per day to avoid reporting errors were followed (30).
Totals were calculated in terms of metabolic equivalents of hours per week (MET-hours), by assigning a
multiplier to activity based on its intensity (walking = 3.3, moderate activity = 4, vigorous activity = 8). The
IPAQ has acceptable measurement properties and high reliability (α = 0.80) (29).

Statistical Analyses. Analyses were conducted with Stata version 15.1 (Stata Corporation, College
Station, TX). Medians were calculated to summarize work-related and leisure-time PA overall and by
quartile. Multivariate regression models tested whether leisure-time PA, work-related PA, and sedentary
time were associated with each other, and whether they each were associated with Healthy Purchasing
Score and HEI, adjusting for age, sex, race, ethnicity, education, season at time of assessment, and PA
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(leisure-time analyses adjusted for work-related PA, work-related analyses adjusted for leisure-time PA,
sedentary time analyses adjusted for total PA). Leisure-time PA, work-related PA, and sedentary time,
when used as covariates, were divided into quartiles and entered into the models using the medians of
each quartile to �exibly and e�ciently model their non-normal distributions. Logistic regression analyses
tested prevalence of obesity, prediabetes/diabetes, hypertension, and hyperlipidemia, adjusting for the
same variables as above in addition to the HEI, by quartile of each type of PA. Regression-adjusted mean
outcomes were calculated using Stata’s “predict” command as the mean of predicted probabilities
evaluated assuming all subjects had the median value of a particular quartile while retaining their
observed characteristics on other covariates. Participants with missing data were excluded from analyses
that included the missing variable.

Results
Characteristics of the full sample of participants, and by quartile of work-related PA and leisure-time PA
are presented in Tables 1 and 2 respectively. The mean age of participants was 43.6 years (SD = 12.2),
79.4% were female, 81.1% were white, and 87.5% had a college degree. The mean BMI was 28.3 kg/m2

(SD = 6.5), and 30.2% had obesity. The prevalence of hypertension, prediabetes/diabetes, and
hyperlipidemia were 20.6%, 26.6%, and 32.1%, respectively.

[INSERT TABLES 1 AND 2 HERE]

As shown in Table 3, participants reported a higher median work-related than leisure-time PA, which was
driven largely by higher MET-hours reported by those in the top quartile of PA. The intensity levels of work-
related and leisure-time PA also differed. The largest proportion of leisure-time METs came from vigorous
activity (47.7%), followed by walking (40.4%) and moderate activity (12.0%; data not shown). The largest
proportion of work-related activity was from walking (60.8%), followed by moderate activity (23.1%) and
then vigorous activity (16.1%). Work-related and leisure-time PA were positively associated, controlling for
covariates (b = 0.44; 95% CI: 0.27, 0.61; p < 0.001) such that each additional hour of leisure-time PA was
associated with 0.44 more hours of work-related PA per week (data not shown). Additionally, sedentary
time was negatively associated with work-related PA (b = -7.61; 95% CI; -9.16, -6.05; p < 0.001) and leisure-
time PA (-1.20; -2.01, -0.39; p = 0.004), controlling for covariates, such that each additional hour of
sedentary time per day was associated with 7.61 fewer hours/week of work-related PA and 1.20 fewer
hours/week of leisure-time PA.

[INSERT TABLE 3 HERE]

The associations between the categories of PA and healthy eating are illustrated in Figure 1. Work-related
PA was not associated with Healthy Purchasing Score or HEI. Leisure-time PA was positively associated
with both the Healthy Purchasing Score and the HEI; regression-adjusted means for lowest versus highest
quartiles were 0.64 and 0.69 for the HPS (p < 0.001) and 59.2 and 61.9 for HEI (p < 0.001). Increased
sedentary time was associated with lower HEI (lowest quartile 62.3 and highest quartile 58.6, p = 0.02)
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but was not associated with Healthy Purchasing Score. Of note, 26 participants did not provide HEI data,
so those analyses had an N of 576 instead of 602.

Work-related PA was not signi�cantly associated with cardiometabolic risk factors (Table 2). Leisure-time
PA was negatively associated with prevalence of prediabetes/diabetes (p = 0.001), hyperlipidemia (p =
0.016), and obesity (p < 0.001), controlling for covariates. Sedentary time was not associated with risk
factors.

[INSERT TABLE 4 HERE]

Discussion
We found that higher work-related PA was not associated with healthier worksite purchases, better overall
dietary quality, or reduced cardiometabolic risk factors. As expected, higher leisure-time PA was strongly
associated with healthier purchases at work, healthier overall dietary quality, and lower risk of obesity,
prediabetes/diabetes, and hyperlipidemia. Employees who reported high work-related PA tended to report
higher MET-hours than did those who reported high leisure-time PA. These �ndings suggest that the types
of PA obtained from job-related activities may not provide the health bene�t of the types of PA done
during leisure time. High work-related PA may also be an indicator of other unhealthy behaviors that
warrant targeted intervention.

The results of this study are consistent with prior studies of PA domains and health measures showing
that leisure-time PA is more strongly associated with better health than is work-related PA. Associations
between domain-speci�c PA and diet have been less extensively studied. While a substantial body of
work has found that individuals with more leisure-time PA have a healthier diet (2–5), no prior studies to
our knowledge have used an objective measure such as cafeteria purchases to examine how dietary
choices relate to PA. While the relationship in the present study did not reach statistical signi�cance, there
was a trend toward less healthy cafeteria purchases for those with higher work-related PA (p = 0.050).
This may explain, in part, why employees with greater work-related PA do not have lower cardiometabolic
risk factors. The physical bene�ts achieved by being active on the job may need to be paired with a
healthier diet to lead to measurable change in these risk factors, and it could be that a tendency toward a
less healthy diet is offsetting bene�ts from increased PA.

We found that employees who reported greater sedentary time had worse overall dietary quality but little
difference in the healthfulness of workplace food choices. These �ndings re�ect prior studies that found
television watching as a mechanism by which sitting and poor diet are often linked (2,12–14). It may be
that individuals’ sitting time at home is related to unhealthy diet more so than sitting at work. When
studies assessed sedentary time for television watching and work sitting separately, television watching
was consistently associated with higher biomarkers for cardiovascular disease/diabetes whereas sitting
at work had few signi�cant associations with negative health markers, and only for men (12). Although
the present study assessed sedentary time overall rather than by work or home domain, �ndings suggest
that diet associated with sedentary behavior at home, rather than at work, may help to explain the



Page 8/17

discrepant associations with domain-speci�c sedentary time and health outcomes. Further work that
discriminates sedentary time by setting is needed to con�rm this hypothesis.

The lack of association between work-related PA and health outcomes may be related to differences in
the types of exercise done at work compared to during leisure time (22). For example, work-related PA that
includes heavy lifting and remaining in a static posture could elevate blood pressure. These effects are
worsened when the activity is performed without su�cient recovery time and without worker control over
the working environment, schedule, or tasks. Further, work-related PA tends to be of too low intensity and
too long duration. These differences may explain why, even though employees reported more work-
related PA than leisure-time PA overall, bene�cial associations with cardiometabolic risk factors were not
seen with work-related PA. In our study we found that 48% of leisure-time METs were earned from
vigorous activity, and only 17% of work-related METs were at the vigorous level. It is known that
moderate-to-vigorous activity procures strong health bene�ts (31,32), whereas the bene�ts from light
activity are less established. Light activity may be more bene�cial for older adults, whereas for younger
individuals at least a moderate intensity is needed to protect against negative health outcomes (33). In a
relatively young employee population, light activity done throughout the workday is likely insu�cient to
produce major health bene�ts.

Strengths of this study include the ability to examine the relationships of different PA types with objective
measurement of workplace food purchases and biometric health markers. In addition, the sample
includes a large and relatively diverse sample of employees across a range of job types and
requirements. However, this study also has limitations. All data are cross-sectional, thus causality cannot
be determined from these results. It is unknown whether participants ate all the food they purchased at a
cafeteria, or what other foods they may have eaten at work that were not purchased at a cafeteria,
although the Healthy Purchasing Score was signi�cantly associated with HEI in a previous study (28).
Self-reported PA tends to be overestimated compared to objective measures. Finally, the sample included
employees at one urban hospital that may not be representative of employees in non-hospital
workplaces.

CONCLUSIONS
In conclusion, higher work-related PA was not associated with healthier food purchases at work or overall
diet quality and, in contrast to our hypothesis, was not associated with better cardiometabolic health.
Consistent with prior research, employees’ leisure-time PA was strongly related to healthier dietary intake
and lower cardiometabolic risk factors. Although employees with high work-related PA had higher overall
PA compared to employees with high leisure time PA, results of this study suggest that PA earned on the
job may not alone be su�cient for procuring health bene�ts. Other factors often seen in those with high
work-related PA (e.g., lower socioeconomic status, less control over PA, less healthy diet) likely exert a
stronger effect on health outcomes than does work-related PA itself. Further, by collapsing activity across
domains into one single metric, important aspects of PA as it relates to health may be lost. It is important
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that workplace wellness interventions promote leisure-time PA and healthy food choices of employees
with all levels of work-related PA. Such programs may need to be customized and made more accessible
to meet the unique needs of employees with high work-related PA.

List Of Abbreviations:
ASA24 = Automated Self-Administered 24-hour recall. BMI = body mass index. HEI = Healthy Eating
Index. IPAQ = International Physical Activity Questionnaire. IQR = interquartile range. MET = metabolic
equivalent. MGH = Massachusetts General Hospital. PA = physical activity.
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    Work-related physical activity quartiles
Variable Total

N =
602

 

Q1 (lowest)
N = 174

0 met-hours
per week

Q2
N = 127
1 – 14

met-hours
per week

Q3
N = 151
14 – 51

met-hours
per week

Q4
(highest)
N = 150
52 – 254

met-hours
per week

 

  M
(SD)

         

Age (years) 43.6
(12.2)

45.2 (12.0) 43.9 (12.5) 43.5 (12.2) 41.7 (12.2)  

  N (%)          
Gender            
     Male 124

(20.6)
29 (16.7) 17 (13.4) 37 (24.5) 41 (27.3)  

     Female 478
(79.4)

145 (83.3) 110 (86.6) 114 (75.5) 109 (72.7)  

Race            
     black 488

(81.1)
137 (78.7) 101 (79.5) 127 (84.1) 123 (82.0)  

     Black 54
(9.0)

16 (9.2) 15 (11.8) 12 (8.0) 11 (7.3)  

     Asian 27
(4.5)

10 (5.8) 8 (6.3) 4 (2.7) 5 (3.3)  

     Other/Not reported 33
(5.5)

11 (6.3) 3 (2.4) 8 (5.3) 11 (7.3)  

Ethnicity            
     Non-
Hispanic/Latino/a

556
(94.2)

162 (94.7) 116 (93.5) 142 (94.0) 136 (90.7)  

     Hispanic/Latino/a 34
(5.8)

9 (5.3) 8 (6.5) 7 (4.6) 10 (6.7)  

Job Type            
 Administrative/Service 84

(14.0)
34 (19.5) 19 (15.0) 12 (8.0) 19 (12.7)  

     Craft/Technicians 67
(11.1)

16 (9.2) 8 (6.3) 13 (8.6) 30 (20.0)  

     Management/
          Professionals

377
(62.6)

100 (57.5) 74 (58.3) 106 (70.2) 97 (64.7)  

     MDs/PhDs 74
(12.3)

24 (13.8) 26 (20.5) 20 (13.3) 4 (2.7)  

Education Level            
     High School/Some

College       
75

(12.5)
30 (17.2) 10 (7.9) 14 (9.3) 21 (14.0)  

     College Degree 240
(40.1)

56 (32.2) 44 (34.6) 60 (39.7) 80 (53.3)  

     Graduate Degree 284
(47.4)

88 (50.6) 73 (57.5) 76 (50.3) 47 (31.3)  

Current Smoker 17
(2.8)

3 (1.7) 2 (1.6) 6 (4.0) 6 (4.0)  
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Table 2. Characteristics of participants by quartile of leisure-time physical activity.
  Leisure-time physical activity quartiles

Variable Q1 (lowest)
N = 167

0 – 3 met-
hours per

week

Q2
N = 134

4 – 12 met-
hours per

week

Q3
N = 151

12 – 28 met-
hours per

week

Q4 (highest)
N = 150

28 – 214 met-
hours per

week
  M (SD)      
Age 44.9 (12.0) 44.0 (12.0) 42.3 (12.2) 43.2 (12.6)
  N (%)      
Gender        
     Male 31 (18.6) 28 (20.9) 30 (19.9) 35 (23.3)
     Female 136 (87.4) 106 (89.1) 121 (80.1) 115 (76.7)
Race        
     White 127 (76.1) 111 (82.2) 127 (84.7) 123 (82.0)
     Black 22 (13.2) 11 (8.2) 10 (6.7) 11 (7.3)
     Asian 7 (4.2) 6 (4.4) 7 (4.7) 7 (4.7)
     Other/Not reported 11 (6.6) 7 (5.2) 6 (4.0) 9 (6.0)
Ethnicity        
     Non-
Hispanic/Latino/a

151 (90.4) 128 (95.5) 140 (92.7) 137 (91.3)

     Hispanic/Latino/a 11 (9.6) 5 (4.5) 10 (7.3) 8 (8.7)
Job Type        
 Administrative/Service 32 (19.2) 18 (13.3) 21 (14.0) 13 (8.7)
     Craft/Technicians 24 (14.4) 15 (11.2) 12 (8.0) 16 (10.7)
     Management/
          Professionals

92 (55.1) 76 (56.7) 99 (66.0) 110 (73.3)

     MDs/PhDs 19 (11.4) 26 (19.4) 18 (12.0) 11 (7.3)
Education Level        
     High School/Some

College       
26 (15.6) 16 (11.9) 18 (12.0) 15 (10.0)

     College Degree 76 (45.5) 54 (40.0) 51 (34.0) 59 (39.3)
     Graduate Degree 64 (38.3) 65 (48.5) 79 (52.7) 76 (50.7)
Current Smoker 7 (4.2) 6 (4.5) 2 (1.3) 2 (1.3)

 
 

 

Table 3. Median and interquartile range of work-related PA, leisure-time PA, and sedentary

time by quartile.
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  Physical activity quartiles
Variable Total Q1 (lowest) Q2 Q3 Q4 (highest)
  Median (IQR)
Work METs 14.0 (0.0,

51.1)
0.0 (0.0) 5.5 (2.8,

9.7)
29.7 (18.5,

41.7)
93.0 (67.0,

137.7)
Leisure
METs

12.0 (3.3,
28.0)

0.0 (0.0,
99.0)

8.0 (6.6,
10.6)

19.9 (16.0,
24.0)

43.5 (35.1,
59.1)

Sedentary
time

5.3 (3.7, 7.1) 2.7 (2.0,
3.4)

4.6 (4.1,
4.9)

6.1 (5.7, 6.6) 8.5 (8.0, 10.0)

Work-related and leisure-time PA measured as MET-hours per week. Sedentary time

measured as hours per day.
 

 

Table 4. Adjusted rates of cardiometabolic conditions by PA quartile.
  Q1 (lowest) Q2 Q3 Q4 (highest)  
Work-related PA % % % % p
Hypertension 18.0 18.3 19.9 24.3 0.06
Prediabetes/Diabetes 24.3 24.5 25.7 29.0 0.06
Hyperlipidemia 33.7 33.4 31.8 27.9 0.10
Obesity 27.6 27.9 29.2 32.8 0.27
Leisure-time PA % % % % p
Hypertension 21.0 20.8 20.5 19.8 0.19
Prediabetes/Diabetes 30.4 28.4 25.7 20.8 0.001
Hyperlipidemia 33.8 32.8 31.4 28.6 0.016
Obesity 36.6 33.3 28.7 20.1 <0.001
Sedentary time % % % % p
Hypertension 21.2 20.7 20.3 19.7 0.99
Prediabetes/Diabetes 22.0 24.5 26.7 30.2 0.14
Hyperlipidemia 30.4 31.1 31.7 32.5 0.95
Obesity 25.7 28.1 30.2 33.5 0.16

Adjusted for age, sex, race, ethnicity, education, season, and Healthy Eating Index. Work-

related analyses controlled for leisure-time PA and leisure-time analyses controlled for

work-related PA. P-value refers to trend across quartiles; bold indicates a statistically

significant difference between quartiles.

 

Figures
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Figure 1

Associations between dietary health measures and physical activity measures. All analyses adjusted for
age, sex, race, ethnicity, education, and season. Error bars re�ect standard error. P-values refer to trend
across quartiles; bold indicates a statistically signi�cant difference between quartiles. (a) Healthy
Purchasing Score by work-related PA quartiles, also adjusted for leisure-time PA. Numbers in parentheses
re�ect range of work-related MET-hours per week in each quartile. (b) HEI by work-related PA quartiles,
also adjusted for leisure-time PA. Numbers in parentheses re�ect range of work-related MET-hours per
week in each quartile. (c) Healthy Purchasing Score by leisure-time PA quartiles, also adjusted for work-
related PA. Numbers in parentheses re�ect range of leisure-time MET-hours per week in each quartile. (d)
HEI by leisure-time PA quartiles, also adjusted for leisure-time PA. Numbers in parentheses re�ect range of
leisure-time MET-hours per week in each quartile. (e) Healthy Purchasing Score by sedentary time
quartiles, also adjusted for total PA. Numbers in parentheses re�ect range of sedentary hours per day in
each quartile. (f) HEI by sedentary time quartiles, also adjusted for total PA. Numbers in parentheses
re�ect range of sedentary hours per day in each quartile.
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