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Abstract
Objective: Perceived health, sedentary time, and body mass 
index are important indices of health. Perceptions about health are 
fundamental in motivating people to engage in health promoting 
behaviors. There are limited data related to employee health 
perceptions, sedentary time, and body mass index (assessing 
health status i.e., overweight/obesity). Therefore, we examined the 
association between perceived health, sedentary time, and body 
mass index. The two research questions were: 1) Do employees 
report a relationship between sedentary time and perceived health? 
2) Do employees report a relationship between body mass index 
and perceived health?

Method: This cross-sectional study analyzed baseline data 
collected from 144 participants in the Booster Break workplace 
study. A secondary analysis of baseline data from the Booster 
Break study (intervention to break prolonged sitting behavior 
among office workers) was conducted. Descriptive statistics and 
logistic regression were performed using SPSS version 20.

Result: Sedentary time was not associated with employee 
perceived health in both the unadjusted and adjusted models, 
however, age (positively) [OR = 1.08; CI: 1.02-1.14; p = 0.01] and 
body mass index (inversely) [OR = 0.87; CI: 0.81-0.95; p = 0.001] 
were significantly associated with employee perceived health in the 
adjusted model at a significance level p < 0.05.

Conclusion: This study provides important information related to 
factors associated with perceived health. A better understanding 
of perceived health and motivation are important for employers 
and worksite program developers. Our findings suggest that more 
education is needed to inform the public about the relationships 
between sedentary behavior and health.
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influences health behaviors such as taking breaks in sedentary time at 
worksites and employee adherence to physical activity [4]. Negative 
self-rated health at worksite is associated with low physical activity, 
overweight, obesity and comorbid health conditions [5]. In contrast, 
positive health perceptions are associated with regular physical 
activity and exercise [6]. A review of literature indicated that among 
the adult population poor perceptions of health was significantly 
associated with BMI not within normal range [7-9]. Prior worksite 
studies have also identified a relationship between employee self-
reported health status, and non-normal body mass index that are 
critical to developing health promotion programs such as adherence 
to worksite physical activity [10]. Thus, there exists an important 
association between employee health perceptions and body mass 
index.

Sedentary time is defined as any waking time during which MET 
level is 1-1.5 [11]. Sedentary time and lack of moderate-to-vigorous 
physical activity are prevalent at worksites specifically in an office 
based setting accounting for more than 80% of working hours [12]. 
Sedentary behavior among office workers has increased with sitting 
for long hours in front of the computer, reading reports, and talking 
on the telephone while sitting [13]. It is estimated that approximately 
half of the sedentary time in the office setting is accumulated in 
prolonged bouts of 20 minutes or more [14]. Sedentary time has 
been independently associated with comorbidities and mortality and 
is emerging as a major public health problem [15-17]. In an earlier 
study, employees associated prolonged sedentary time at work 
places with poor health perception and voiced their concerns for 
musculoskeletal pain, fatigue and demotivation issues [18]. However, 
our study was different from the Gilson study that conducted four 
focus groups with a convenience sample of Australian government 
personnel (20 women and two men) and qualitatively elicited health 
perceptions associated with prolonged sitting at work.

Body mass index (weight Kg/height m2) is an important 
physiological index often calculated to measure overweight and 
obesity [19]. Prior studies have reported that sedentary time (sitting 
time including increased television and screen time) was positively 
associated with greater body mass indices, overweight and obesity 
[20]. Thus, body mass index and sedentary time are positively 

Introduction
Perceived health is defined as self-perception of one’s health 

status [1]. It is an important psychosocial construct that is strongly 
predictive of future morbidity and mortality [2,3]. Perceived health 
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associated [21]. However, the perceptions of relationships among 
body mass index, sedentary time, and perceived health have not 
been sufficiently investigated. To address this gap in the literature is 
important because perceptions can be the motivational underpinnings 
to change behavior and to engage in health-promoting behaviors.

Although the associations between perceived health, sedentary 
time, and body mass index have been examined among adults 
in other settings; these associations have not been documented 
among a population of fulltime employees [22,23]. This gap is 
significant because workplaces are where sedentary time is observed 
among employees in an office based setting [14]. It is important to 
understand the associations between sedentary time, body mass 
index, and perceived health so that planners can design appropriate 
employee wellness programs targeted specifically to the occupational 
environment and organizational culture. For example, perceived 
health can be an important motivating factor. If employees perceive 
their health as low or suboptimal then there may be a readiness to 
change behaviors. Tailoring messages and programs to this spectrum 
of perceived health is essential. On the other hand, if perceived health 
is good or excellent then maintaining this health status can be a 
motivating factor. Communication and programs should be tailored 
to employee perceived health. Therefore, it is critical to understand 
the factors associated with perceived health among employees and 
sedentary behavior.

For this study, our research questions were: Is there an association 
between employee’s perceptions of sedentary time and health? Is 
there an association between BMI and perception of health? We 
hypothesized that there is a positive association between employee’s 
perception of sedentary time and health. We also hypothesized that 
there is an inverse association between BMI and perceived health.

Methods
Booster Break Program

Booster Breaks are defined as “organized, routine work breaks 
intended to improve physical and psychological health, enhance job 
satisfaction, and sustain or increase work productivity” [24]. The 
Booster Break study was conducted from January 2009-2011. The 
core element of Booster Break program was to interrupt the extended 
periods of sedentary time at workplaces [25]. Booster Break sessions 
were composed of 5-15 participants in each group and were held at 
the same time each workday (mid-morning or mid-afternoon) during 
a work break. Details of the Booster Break Program are described 
elsewhere [25].

Study design, sample and setting: A cross-sectional study 
analysis was used. Participants in the Booster Break study completed 
a baseline survey. The sample included 26 male and 118 female 
employees whose job required sitting for more than five hours a 
day. Participants were included from four worksites (department 
of education, major hospital, law firm, court reporting and video 
department). Participants were excluded if they had any medical 
contraindications to perform moderate-to-vigorous physical activity.

Procedure: A secondary analysis of data from responses to the 
baseline surveys for the Booster Break program was performed. 
Sedentary times, perceived health, body mass index along with 
socio-demographic data from the participants in the Booster Break 
program were assessed using responses from the baseline surveys. 
The data were entered into the data editor of SPSS version 20.

Socio-demographic survey: The socio-demographic survey 
included 12 questions. These questions were occupation/job title, age, 
gender, race/ethnic identity, height, weight, educational level (seven 
categories from less than 7th grade to completed graduate degree), 
number of people in household, number of children under 18 in 
household, ages of children in household (if any), marital status, and 
annual household income (eleven categories ranging from <$10,000 
to > $100,000).

Sedentary time measure: The sedentary time question was used 

from the short version of IPAQ (International Physical Activity 
Questionnaire) [26]. Sedentary time was self-reported and was 
assessed by a 2 item questionnaire asking the participant about time 
spent sitting on a weekday and on a weekend. It was a continuous 
variable measured as total sitting time in minutes per day per week. 
The sedentary time question from the IPAQ was found to be reliable 
when the test-retest duration was short (3 days) and the intra-class 
coefficient was 0.97 [27]. Test-retest reliability for the sedentary time 
question, recall within one week, assessed by Spearman’s rho was 
0.75 (range 0.58-0.94) [28]. The criterion validity between computer 
science application (CSA) activity monitor and IPAQ short form was 
acceptable and ranged from 0.33-0.45 [28].

Perceived health measure: Perceived health was self-rated. The 
questionnaire asked the participant “In general, you would rate your 
health as…” Employee perceived health was a categorical variable. 
The response categories were excellent, very good, good, fair and 
poor. Perceived health was measured by an item from the Health 
Related Quality of Life (HRQOL) questionnaire. Many published 
studies have used questions from the HRQOL survey. It has a test-
retest reliability of 0.66-0.93 and an internal consistency that ranges 
from 0.65-0.93 [29].

Body mass index (BMI) measure: For measurement of body 
mass index, participants’ weight in kilogram was obtained using 
a weight scale and height was measured in meters, which was then 
squared. Body mass index was calculated by dividing the weight 
(Kg) by the height (m2) and is a standard measure in health related 
research with documented reliability and validity [30,31].

Data analysis

Descriptive statistics including frequencies, means, and 
percentages were computed. Logistic regression was performed using 
Statistical Package for the Social Sciences (SPSS) version 20. The 
observed data did not significantly deviate from the assumptions of the 
logistic model. The dependent variable (employee perceived health) 
was dichotomized into “good to excellent health” by collapsing the 
categories of excellent, very good and good health that were merged 
and was coded as 1. Conversely, “fair to poor health” was collapsed 
into the other category, merged and coded as 0. The rationale for 
collapsing the categories was to be consistent with previous literature 
[9,32]. Using binary logistic regression both unadjusted and adjusted 
analyses (controlling for the covariates age, sex, marital status, 
body mass index, educational and income level) were conducted to 
calculate odd ratios and 95% confidence intervals.

Results
Descriptive data

A total of 144 participants were included for the study. The 
mean (SD) age for the participants was 44 (±13) years. The socio-
demographic characteristics indicated that 118 (82%) of the 
participants were females, 92 (64%) were married or living with 
a partner, and 95 (66%) had college level education (Table 1). 
Approximately 40 (28%) participants had an annual household 
income that ranged between 50-79,000 dollars or 100,000 dollars or 
higher.

The mean (SD) sedentary time was 892.47 (588.59) minutes per 
week (Table 2). Sedentary time was non-normal in distribution. The 
median and quartiles (25th, 50th, 75th percentile) for sedentary time 
were 720 and (540, 720, 1020) minutes per week. The mean (SD) BMI 
was 29.7 (±7) (Table 2).

Majority of the participants, a total of 55 (38%) self-rated their 
health as good, while 48 (33%) perceived their health as very good, 16 
(11%) reported their health as excellent, 24 (17%) as fair, and only 1 
(1%) participant self-rated health as poor (Table 2).

Perceived health when dichotomized into excellent to good health 
and fair to poor health, resulted in 119 (83%) of the participants, 
who self-rated their health as excellent to good vs. 25 (17%) of the 
participants, who self-rated their health as fair to poor.
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Adjusted logistic regression model indicated that after controlling 
for potential confounders (age, sex, marital status, BMI, education, 
income) in the model, sedentary time continued to be unassociated 
with perceived health [OR = 1; CI: 0.99-1.00; p = 0.56] (Table 4). 
However, we observed an incidental finding, age had a weak positive 
association with perceived health [OR = 1.08; CI: 1.02-1.14; p = 0.01]. 
The regression coefficient for age was 0.072 which can be interpreted 
as one year increase of age would be associated with 7% increase of log 
odds ratio of excellent to good employee perceived health. This was a 
secondary finding in our study.

Adjusted logistic regression model also indicated that after 
controlling for the covariates, body mass index (BMI) was inversely 
associated with perceived health [OR = 0.87; CI: 0.81-0.95; p = 
0.001] (Table 4). The negative regression coefficient for BMI was - 
0.134 which can be interpreted as one unit increase of BMI would be 
associated with 13% decrease of log odds ratio of excellent to good 
employee perceived health.

Discussion
We examined the association between employee perceived health, 

sedentary time and body mass index. The study findings indicated 
that no significant association was found between sedentary time and 
perceived health which was similar to that of another study conducted 
[33] wherein the participants did not perceive any association between 
sedentary behavior and health perceptions. In contrast, previous 
worksite studies have reported that employees associated sedentary 
time with poor perceived health, primarily musculoskeletal problems 
and fatigue [4,18,34]. The employee health perceptions about self-
rated health for chronic diseases associated with prolonged sedentary 
time could be due to psychosocial factors such as underlying defense 
mechanisms (denial or exaggeration) or lack of awareness for the 
health condition [35]. These inconsistent study findings further 
highlight the importance of identifying the factors associated with 
employee perceived health that are necessary to design and develop 
worksite interventions targeting breaks in employee sedentary time.

Our study also indicated that body mass index had a significant 
inverse association with perceived health. This finding is consistent 
with other worksite studies where workers with greater body mass 
indices perceived their health status as poorer than their counterparts 
with lower body mass indices [36,37]. Therefore, for overweight 

Unadjusted logistic regression performed among the study 
variables and perceived health with one variable entered into the 
regression model at a time indicated that sedentary time (predictor) 
and perceived health (outcome) were unrelated [OR = 1.00; CI: 1.000-
1.002; p = 0.21] (Table 3). However, BMI had a significant inverse 
association with perceived health [OR = 0.90; CI: 0.84-0.96; p = 
0.001]. The negative regression coefficient for BMI was -0.11 which 
can be interpreted as one unit increase of BMI would be associated 
with 11% decrease of the log odds ratio of excellent to good employee 
perceived health.

Table 1: Demographic characteristics of the participants (n = 144).

n (%)                
Sex 
     Male 
    Female 
Marital Status
Married/ living with a partner 
Single/widow/separated 
Education
    High school/GED 
    College-level 
    Graduate degree 
Annual Household Income
              < 29 K 
              30-49 K 
             50-79 K 
             80-99 K 
           100K or higher  

                                            
26 (18)
118 (82)

92 (64)
52 (36)

16 (11)
95 (66)
33 (23)

 7 (5)
25 (17)
40 (28)
32 (22)
40 (28)

Table 2: Data on baseline study variables.

Variables Mean (SD)
Sedentary time (minutes per week) 892.47 (588.59)
Body mass index (BMI) 29.7 (7)
Perceived Health N (%)
a) Excellent 16 (11%)
b) Very Good 48 (33%)
c) Good 55 (38%)
d) Fair 24 (17%)
e) Poor  1 (1%)

Table 3: Unadjusted logistic regression between perceived health and study 
variables.

Variables Beta 
Coefficient 

Odds 
Ratio 

95% CI P  
value

Age, years 

Sex 

     Male

    Female (Ref)

Marital Status

Married/ partner

Single/widow/separated (Ref)

Body Mass Index (BMI)

Education

    Graduate degree

   College level

  High school/GED (Ref)

Annual Household Income

              < 29 K

              30-49 K

             50-79 K

             80-99 K

           100K or higher (Ref)

Sedentary time

0.03

-0.44

-0.62

-0.11

0.72

0.97

-0.35

-0.19

-0.44

-1.13

0.00

1.03

0.65

0.54

0.90

2.05

2.63

0.71

0.82

0.65

0.32

1.00

0.99 - 1.07

0.23 - 1.82

0.20 - 1.46

0.84 - 0.96

0.52 - 8.12

0.79 - 8.73

0.07 - 7.45

0.17 - 4.05

0.17- 2.50

0.09 - 1.21

1.001 - 1.002

0.06

0.41

0.23

0.001

0.31

0.11

0.77

0.81

0.53

0.09

0.21

Table 4: Adjusted logistic regression between perceived health and study 
variables.

Variables Beta 
Coefficient

Odds 
Ratio

95% CI P  
value

Age, years 

Sex 

     Male

    Female (Ref)

Marital Status

Married/ partner

Single/widow/separated (Ref)

Body Mass Index (BMI)

Education

 Graduate degree

 College level

 High school/GED (Ref)

Annual Household Income

              < 29 K

              30-49 K

             50-79 K

             80-99 K

           100K or higher (Ref)

Sedentary time

0.07

-1.07

-0.19

-0.13

 0.67

-0.83

-0.26

-0.38

-0.53

-1.41

0.00

1.08

0.34

0.83

0.87

1.96

0.43

0.77

0.69

0.59

0.24

1.00

1.02 - 1.14

0.08 - 1.46

0.21 - 3.26

0.81 - 0.95

0.47 - 8.06

0.05 - 3.80

0.03 - 22.05

0.09 - 5.39

0.09 - 3.80

0.05 - 1.33

0.99 - 1.00

0.01

0.15

0.79

0.001

0.35

0.45

0.77

0.69

0.59

0.24

1.00
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employees to improve their health and participate in worksite 
physical activity programs, program planners can capitalize on the 
fact that these employees self-rate their health status lower than other 
employees. Thus, employee perceptions about self-rated health status 
can be target for worksite physical activity interventions [38,39].

Our study indicated that age had a weak positive association with 
perceived health, which is inconsistent with the literature as previous 
studies found a negative association between health perception and 
age [40]. One possible explanation for this finding could be that 
older employees who are still working are likely to be healthier and 
therefore, perceived their health to be good. Similar to our study, one 
study reported that in contrast to the common old age stereotypes, 
older workers did not have significantly poorer health [41]. Our study 
finding was also different from other worksite studies that reported a 
negative association between old age and employee health [42] and 
discussed the negative health perceptions and poor occupational 
health of older employees [43].

Limitations
The study was not without limitations. Employees volunteering 

to participate in a worksite physical activity study could have greater 
interest in physical activity at baseline. Therefore, the participants 
who chose to participate in the study may have been less sedentary, 
which may indicate that the characteristics of participants who were 
recruited in the study were different than those who were not. This 
possibility introduces a selection bias in the study. Because of the 
cross-sectional nature of this study, information on the predictor 
and outcome variables were collected and analyzed at one moment in 
time and therefore, the direction of causality cannot be determined. 
A majority of the participants self-rated their health as excellent-to-
good while only a few self-rated their health as fair to poor. Our study 
did not employ any objective measures of sedentary time. However, 
published research studies have reliably used self-reported measures 
of sedentary time to provide valid results [44].

Participants in the Booster Break worksite study included 
only employees (law offices, major hospital wellness clinic, health 
department) in an office based occupational setting and most of the 
respondents were women (82%). Therefore, the generalizability of 
these results to all occupational and worksite setting is unknown and 
merits further study.

Strengths
The study had several strengths. The study had a much larger 

sample size compared to other similar worksite study [18], involved 
coworker led physical activity intervention at four worksites and 
quantitatively measured the association between sedentary time and 
employee perceived health after adjusting for potential confounders. 
Therefore, the unique features of our study, adds to the Gilson worksite 
study and significantly contributes to the literature. The sample for 
our study was derived from the original Booster Break study and was 
composed of a racially and ethnically diverse population, details of 
participant demographics are reported elsewhere [45]. Our study was 
novel as it included unique variables examining relationship between 
health perceptions, sedentary time and body mass index among 
workers in an office based setting. There are few worksite studies that 
have examined these associations. This cross-sectional analysis of the 
longitudinal study enabled us to understand the correlates of employee 
perceived health among workers at worksites which could be different 
from that of the general population. The study highlighted the fact 
that employee perceived health was not associated with sedentary 
time. One possible explanation is that the average sedentary time 
among participants in our study was less compared to other worksite 
studies and this could be a reason why no relationship was found 
with perceived health. Therefore, educational programs that provide 
knowledge about harmful effects of sedentary behavior and advocate 
health promoting behaviors such as breaking prolonged sitting time 
may be needed. This investigation is critical since overweight and 
obesity as measured by high body mass index is a growing epidemic 
and sedentary behavior at worksite is associated with cardiovascular 
diseases, morbidity and mortality. These adverse health outcomes 

associated with employee sedentary behavior mandates a greater need 
for educational programs to break the sedentary time and promote 
worksite physical activity.

Implication for future research

The growing epidemic of obesity and sedentary behavior calls for 
action from employers and researchers for interventions to break up 
prolonged sedentary time at work places [46,47]. Better information 
dissemination and longitudinal data are needed to create awareness 
and to create a better understanding among employers about the 
relationship between sedentary behaviors, body mass index, and 
employee health perception. This study may indicate a lag time from 
what researchers know to what the public knows. One previous study 
has indicated that self-perception of one’s health (perceived health) 
precedes changing his or her health behavior [39]. Therefore, future 
research should be mindful of accurate and inaccurate perceptions 
related to health, sedentary behavior, and body mass index [28,48-50].

Acknowledgment
The research was supported by Grant Number R03 NR010291 

from the National Institutes of Health (NIH) awarded to Wendell C. 
Taylor, PhD, MPH. The contents are solely the responsibility of the 
authors and do not necessarily represent the official views of NIH.

References
1. Singh-Manoux A, Martikainen P, Ferrie J, Zins M, Marmot M, et al. (2006) 

What does self rated health measure? Results from the British Whitehall II 
and French Gazel cohort studies. J Epidemiol Community Health 60: 364-
372.

2. Jylha M (2009) What is self-rated health and why does it predict mortality? 
Towards a unified conceptual model. Soc Sci Med 69: 307-316.

3. Idler EL, Russell LB, Davis D (2000) Survival, functional limitations, and self-rated 
health in the NHANES I Epidemiologic Follow-up Study, 1992. First National 
Health and Nutrition Examination Survey. Am J Epidemiol 152: 874-883.

4. Yancey AK, McCarthy WJ, Taylor WC, Merlo A, Gewa C, et al. (2004) The 
Los Angeles Lift Off: a sociocultural environmental change intervention to 
integrate physical activity into the workplace. Prev Med 38: 848-856.

5. Malinauskiene V, Leisyte P, Romualdas M, Kirtiklyte K (2011) Associations 
between self-rated health and psychosocial conditions, lifestyle factors and 
health resources among hospital nurses in Lithuania. J Adv Nurs11: 2383-2393.

6. Dishman RK, Sallis JF, Orenstein DR (1985) The determinants of physical 
activity and exercise. Public Health Rep 100: 158-171.

7. Jia H, Lubetkin EI (2005) The impact of obesity on health-related quality-of-life 
in the general adult US population. J Public Health (Oxf) 27: 156-164.

8. Larsson U, Karlsson J, Sullivan M (2002) Impact of overweight and obesity 
on health-related quality of life--a Swedish population study. Int J Obes Relat 
Metab Disord 26: 417-424.

9. Ford ES, Moriarty DG, Zack MM, Mokdad AH, Chapman DP (2001) Self-
reported body mass index and health-related quality of life: findings from the 
Behavioral Risk Factor Surveillance System. Obes Res 9: 21-31.

10. Carter MR, Kelly RK (2013) Self-reported health status, body mass index, and 
healthy lifestyle behaviors: differences between Baby Boomer and Generation 
X employees at a southeastern university. Workplace Health Safety 61: 409.

11. Pate RR, O’Neill JR, Lobelo F (2008) The evolving definition of “sedentary”. 
Exerc Sport Sci Rev 36: 173-178.

12. Parry S, Straker L (2013) The contribution of office work to sedentary 
behaviour associated risk. BMC Public Health 13: 296.

13. Ainsworth BE, Haskell WL, Herrmann SD, Meckes N, Bassett DR Jr, et al. 
(2011) 2011 Compendium of Physical Activities: a second update of codes 
and MET values. Med Sci Sports Exerc 43: 1575-1581.

14. Thorp AA, Healy GN, Winkler E Clark BK, Gardiner PA, et al. (2012) Prolonged 
sedentary time and physical activity in workplace and non-work contexts: a 
cross-sectional study of office, customer service and call center employees. 
Int J Behav Nutr Phys Act 9: 128. 

15. Thorp AA, Owen N, Neuhaus M, Dunstan DW (2011) Sedentary behaviors 
and subsequent health outcomes in adults a systematic review of longitudinal 
studies, 1996-2011. Am J Prev Med 41: 207-215.

16. Bauman A, Ainsworth BE, Sallis JF, Hagströmer M, Craig CL, et al. (2011) 
The descriptive epidemiology of sitting - a 20 country comparison using the 
International Physical Activity Questionnaire (IPAQ). Am J Prev Med 41: 228-
235.

http://www.ncbi.nlm.nih.gov/pubmed/16537356
http://www.ncbi.nlm.nih.gov/pubmed/16537356
http://www.ncbi.nlm.nih.gov/pubmed/16537356
http://www.ncbi.nlm.nih.gov/pubmed/16537356
http://www.ncbi.nlm.nih.gov/pubmed/19520474
http://www.ncbi.nlm.nih.gov/pubmed/19520474
http://www.ncbi.nlm.nih.gov/pubmed/11085400
http://www.ncbi.nlm.nih.gov/pubmed/11085400
http://www.ncbi.nlm.nih.gov/pubmed/11085400
http://www.ncbi.nlm.nih.gov/pubmed/15193908
http://www.ncbi.nlm.nih.gov/pubmed/15193908
http://www.ncbi.nlm.nih.gov/pubmed/15193908
http://www.ncbi.nlm.nih.gov/pubmed/21645042
http://www.ncbi.nlm.nih.gov/pubmed/21645042
http://www.ncbi.nlm.nih.gov/pubmed/21645042
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC1424729/
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC1424729/
http://www.ncbi.nlm.nih.gov/pubmed/11896499
http://www.ncbi.nlm.nih.gov/pubmed/11896499
http://www.ncbi.nlm.nih.gov/pubmed/11896499
http://www.ncbi.nlm.nih.gov/pubmed/11346664
http://www.ncbi.nlm.nih.gov/pubmed/11346664
http://www.ncbi.nlm.nih.gov/pubmed/11346664
http://www.ncbi.nlm.nih.gov/pubmed/23991705
http://www.ncbi.nlm.nih.gov/pubmed/23991705
http://www.ncbi.nlm.nih.gov/pubmed/23991705
http://journals.lww.com/acsm-essr/Fulltext/2008/10000/The_Evolving_Definition_of__Sedentary_.2.aspx
http://journals.lww.com/acsm-essr/Fulltext/2008/10000/The_Evolving_Definition_of__Sedentary_.2.aspx
http://bmcpublichealth.biomedcentral.com/articles/10.1186/1471-2458-13-296
http://bmcpublichealth.biomedcentral.com/articles/10.1186/1471-2458-13-296
http://www.ncbi.nlm.nih.gov/pubmed/21681120
http://www.ncbi.nlm.nih.gov/pubmed/21681120
http://www.ncbi.nlm.nih.gov/pubmed/21681120
http://www.ncbi.nlm.nih.gov/pubmed/23101767
http://www.ncbi.nlm.nih.gov/pubmed/23101767
http://www.ncbi.nlm.nih.gov/pubmed/23101767
http://www.ncbi.nlm.nih.gov/pubmed/23101767
http://www.ncbi.nlm.nih.gov/pubmed/21767729
http://www.ncbi.nlm.nih.gov/pubmed/21767729
http://www.ncbi.nlm.nih.gov/pubmed/21767729
http://www.ncbi.nlm.nih.gov/pubmed/21767731
http://www.ncbi.nlm.nih.gov/pubmed/21767731
http://www.ncbi.nlm.nih.gov/pubmed/21767731
http://www.ncbi.nlm.nih.gov/pubmed/21767731


• Page 5 of 5 •ISSN: 2469-5718Sarkar et al. Int J Sports Exerc Med 2016, 2:044

17. Katzmarzyk PT, Church TS, Craig CL, Bouchard C (2009) Sitting time and 
mortality from all causes, cardiovascular disease, and cancer. Med Sci Sports 
Exerc 41: 998-1005.

18. Gilson ND, Burton NW, van Uffelen JG, Brown WJ (2011) Occupational sitting 
time: employees’ perceptions of health risks and intervention strategies. 
Health Promot J Austr 22: 38-43.

19. (1995) Physical status: the use and interpretation of anthropometry. Report 
of a WHO Expert Committee. World Health Organ Tech Rep Ser 854: 1-452.

20. Shields M, Tremblay MS (2008) Sedentary behaviour and obesity. Health Rep 
19: 19-30.

21. Santos R, Soares-Miranda L, Vale S, Moreira C, Marques AI, et al. (2010) 
Sitting time and body mass index, in a Portuguese sample of men: results 
from the Azorean Physical Activity and Health Study (APAHS). Int J Environ 
Res Public Health 7: 1500-1507.

22. Balboa-Castillo T, Leon-Munoz LM, Graciani A, Rodríguez-Artalejo F, Guallar-
Castillón P (2011) Longitudinal association of physical activity and sedentary 
behavior during leisure time with health-related quality of life in community-
dwelling older adults. Health Qual Life Outcomes 9: 47.

23. Hulens M, Vansant G, Claessens AL, Lysens R, Muls E, et al. (2002) Health-
related quality of life in physically active and sedentary obese women. Am J 
Hum Biol 14: 777-785.

24. Taylor WC (2005) Transforming work breaks to promote health. Am J Prev 
Med 29: 461-465.

25. Taylor WC, Shegog R, Chen V, Rempel DM, Baun MP, et al. (2010) The 
Booster Break program: description and feasibility test of a worksite physical 
activity daily practice. Work 37: 433-443.

26. Powell J, Hamborg T, Stallard N, Burls A, McSorley J, et al. (2012) 
Effectiveness of a web-based cognitive-behavioral tool to improve mental 
well-being in the general population: randomized controlled trial. J Med 
Internet Res 15: e2.

27. Macfarlane DJ, Lee CC, Ho EY, Chan KL, Chan DT (2007) Reliability and 
validity of the Chinese version of IPAQ (short, last 7 days). J Sci Med Sport 
10: 45-51.

28. Craig CL, Marshall AL, Sjöström M, Bauman AE, Booth ML, et al. (2003) 
International physical activity questionnaire: 12-country reliability and validity. 
Med Sci Sports Exerc 35: 1381-1395.

29. Litwin MS, Hays RD, Fink A, Ganz PA, Leake B, et al. (1998) The UCLA 
Prostate Cancer Index: development, reliability, and validity of a health-
related quality of life measure. Med Care 36: 1002-1012.

30. Brener ND, Mcmanus T, Galuska DA, Lowry R, Wechsler H (2003) Reliability 
and validity of self-reported height and weight among high school students. J 
Adolesc Health 32: 281-287.

31. Himes JH (2009) Challenges of accurately measuring and using BMI and 
other indicators of obesity in children. Pediatrics 124 Suppl 1: S3-22.

32. Rosenkranz RR, Duncan MJ, Rosenkranz SK, Kolt GS (2013) Active lifestyles 
related to excellent self-rated health and quality of life: cross-sectional findings 
from 194,545 participants in The 45 and Up Study. BMC Public Health 13: 
1071.

33. Shuval K, Hébert ET, Siddiqi Z, Leonard T, Lee SC, et al. (2013) Impediments 
and facilitators to physical activity and perceptions of sedentary behavior among 
urban community residents: the Fair Park Study. Prev Chronic Dis 10: E177.

34. Kennedy-Armbruster C, Evans EM, Sexauer L, Peterson J, Wyatt W (2013) 
Association among functional-movement ability, fatigue, sedentary time, and 
fitness in 40 years and older active duty military personnel. Mil Med 178: 
1358-1364.

35. Varekamp I, Heutink A, Landman S, Koning CE, de Vries G, et al. (2009) 
Facilitating empowerment in employees with chronic disease: qualitative 
analysis of the process of change. J Occup Rehabil 19: 398-408.

36. Pék E, Mártai I, Marton J, Betlehem J (2013) Health survey of ambulance 
workers with a generic questionnaire (SF-36). Orv Hetil 154: 1865-1872.

37. Månsson NO, Merlo J (2001) The relation between self-rated health, 
socioeconomic status, body mass index and disability pension among middle-
aged men. Eur J Epidemiol 17: 65-69.

38. Galán I, Boix R, Medrano MJ, Ramos P, Rivera F, et al. (2013) Physical 
activity and self-reported health status among adolescents: a cross-sectional 
population-based study. BMJ Open 3.

39. Aarnio M, Winter T, Kujala U, Kaprio J (2002) Associations of health related 
behaviour, social relationships, and health status with persistent physical 
activity and inactivity: a study of Finnish adolescent twins. Br J Sports Med 
36: 360-364.

40. Henchoz K, Cavalli S, Girardin M (2008) Health perception and health status 
in advanced old age: A paradox of association. J Aging Stud 22: 282-290.

41. Thomas WH Ng, Feldman DC (2013) Employee age and health. J Vocat 
Behav 83: 336-345.

42. McFadden E, Luben R, Bingham S, Wareham N, Kinmonth AL, et al. (2008) 
Social inequalities in self-rated health by age: cross-sectional study of 22,457 
middle-aged men and women. BMC Public Health 8: 230.

43. McDermott HJ, Kazi A, Munir F, Haslam C (2010) Developing occupational 
health services for active age management. Occup Med (Lond) 60: 193-204.

44. Puig-Ribera A, Martínez-Lemos I, Giné-Garriga M, González-Suárez AM, 
Bort-RoigJ, et al. (2015) “Self-Reported Sitting Time and Physical Activity: 
Interactive Associations with Mental Well-Being and Productivity in Office 
Employees.” BMC Public Health 15: 72.

45. Taylor WC, King KE, Shegog R, Paxton RJ, Evans-Hudnall GL, et al. (2013) 
Booster Breaks in the workplace: participants’ perspectives on health-
promoting work breaks. Health Educ Res 28: 414-425.

46. Manson JE, Skerrett PJ, Greenland P, VanItallie TB (2004) The escalating 
pandemics of obesity and sedentary lifestyle. A call to action for clinicians. 
Arch Intern Med 164: 249-258.

47. Wadden TA, Brownell KD, Foster GD (2002) Obesity: responding to the global 
epidemic. J Consult Clin Psychol 70: 510-525.

48. Jebb SA, Moore MS (1999) Contribution of a sedentary lifestyle and inactivity 
to the etiology of overweight and obesity: current evidence and research 
issues. Med Sci Sports Exerc 31: S534-541.

49. Prosper MH, Moczulski VL, Qureshi A (2009) Obesity as a predictor of self-
rated health. Am J Health Behav 33: 319-329.

50. Sallis JF, Buono MJ, Roby JJ, Micale FG, Nelson JA (1993) Seven-day recall 
and other physical activity self-reports in children and adolescents. Med Sci 
Sports Exerc 25: 99-108.

http://www.ncbi.nlm.nih.gov/pubmed/19346988
http://www.ncbi.nlm.nih.gov/pubmed/19346988
http://www.ncbi.nlm.nih.gov/pubmed/19346988
http://www.ncbi.nlm.nih.gov/pubmed/21717836
http://www.ncbi.nlm.nih.gov/pubmed/21717836
http://www.ncbi.nlm.nih.gov/pubmed/21717836
http://www.who.int/childgrowth/publications/physical_status/en/
http://www.who.int/childgrowth/publications/physical_status/en/
http://www.ncbi.nlm.nih.gov/pubmed/18642516
http://www.ncbi.nlm.nih.gov/pubmed/18642516
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2872332/
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2872332/
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2872332/
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2872332/
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3142200/
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3142200/
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3142200/
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3142200/
http://www.ncbi.nlm.nih.gov/pubmed/12400039
http://www.ncbi.nlm.nih.gov/pubmed/12400039
http://www.ncbi.nlm.nih.gov/pubmed/12400039
http://www.ncbi.nlm.nih.gov/pubmed/16376711
http://www.ncbi.nlm.nih.gov/pubmed/16376711
http://www.ncbi.nlm.nih.gov/pubmed/21099018
http://www.ncbi.nlm.nih.gov/pubmed/21099018
http://www.ncbi.nlm.nih.gov/pubmed/21099018
http://www.ncbi.nlm.nih.gov/pubmed/23302475
http://www.ncbi.nlm.nih.gov/pubmed/23302475
http://www.ncbi.nlm.nih.gov/pubmed/23302475
http://www.ncbi.nlm.nih.gov/pubmed/23302475
http://www.ncbi.nlm.nih.gov/pubmed/16807105
http://www.ncbi.nlm.nih.gov/pubmed/16807105
http://www.ncbi.nlm.nih.gov/pubmed/16807105
http://www.ncbi.nlm.nih.gov/pubmed/12900694
http://www.ncbi.nlm.nih.gov/pubmed/12900694
http://www.ncbi.nlm.nih.gov/pubmed/12900694
http://www.ncbi.nlm.nih.gov/pubmed/9674618
http://www.ncbi.nlm.nih.gov/pubmed/9674618
http://www.ncbi.nlm.nih.gov/pubmed/9674618
http://www.ncbi.nlm.nih.gov/pubmed/12667732
http://www.ncbi.nlm.nih.gov/pubmed/12667732
http://www.ncbi.nlm.nih.gov/pubmed/12667732
http://www.ncbi.nlm.nih.gov/pubmed/19720665
http://www.ncbi.nlm.nih.gov/pubmed/19720665
http://www.ncbi.nlm.nih.gov/pubmed/24224982
http://www.ncbi.nlm.nih.gov/pubmed/24224982
http://www.ncbi.nlm.nih.gov/pubmed/24224982
http://www.ncbi.nlm.nih.gov/pubmed/24224982
https://www.cdc.gov/pcd/issues/2013/13_0125.htmhttp:/www.ncbi.nlm.nih.gov/pubmed/
https://www.cdc.gov/pcd/issues/2013/13_0125.htmhttp:/www.ncbi.nlm.nih.gov/pubmed/
https://www.cdc.gov/pcd/issues/2013/13_0125.htmhttp:/www.ncbi.nlm.nih.gov/pubmed/
http://www.ncbi.nlm.nih.gov/pubmed/24306020
http://www.ncbi.nlm.nih.gov/pubmed/24306020
http://www.ncbi.nlm.nih.gov/pubmed/24306020
http://www.ncbi.nlm.nih.gov/pubmed/24306020
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2775116/
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2775116/
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2775116/
http://www.ncbi.nlm.nih.gov/pubmed/24240523
http://www.ncbi.nlm.nih.gov/pubmed/24240523
http://www.ncbi.nlm.nih.gov/pubmed/11523578
http://www.ncbi.nlm.nih.gov/pubmed/11523578
http://www.ncbi.nlm.nih.gov/pubmed/11523578
http://bmjopen.bmj.com/content/3/5/e002644.full
http://bmjopen.bmj.com/content/3/5/e002644.full
http://bmjopen.bmj.com/content/3/5/e002644.full
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC1724541/
http://linkinghub.elsevier.com/retrieve/pii/S0890406508000224?via=sd
http://linkinghub.elsevier.com/retrieve/pii/S0890406508000224?via=sd
http://www.sciencedirect.com/science/article/pii/S0001879113001310
http://www.sciencedirect.com/science/article/pii/S0001879113001310
http://www.ncbi.nlm.nih.gov/pubmed/18611263
http://www.ncbi.nlm.nih.gov/pubmed/18611263
http://www.ncbi.nlm.nih.gov/pubmed/18611263
http://www.ncbi.nlm.nih.gov/pubmed/20423950
http://www.ncbi.nlm.nih.gov/pubmed/20423950
http://bmcpublichealth.biomedcentral.com/articles/10.1186/s12889-015-1447-5
http://bmcpublichealth.biomedcentral.com/articles/10.1186/s12889-015-1447-5
http://bmcpublichealth.biomedcentral.com/articles/10.1186/s12889-015-1447-5
http://bmcpublichealth.biomedcentral.com/articles/10.1186/s12889-015-1447-5
http://www.ncbi.nlm.nih.gov/pubmed/23466367
http://www.ncbi.nlm.nih.gov/pubmed/23466367
http://www.ncbi.nlm.nih.gov/pubmed/23466367
http://www.ncbi.nlm.nih.gov/pubmed/14769621
http://www.ncbi.nlm.nih.gov/pubmed/14769621
http://www.ncbi.nlm.nih.gov/pubmed/14769621
http://www.ncbi.nlm.nih.gov/pubmed/12090366
http://www.ncbi.nlm.nih.gov/pubmed/12090366
http://www.ncbi.nlm.nih.gov/pubmed/10593524
http://www.ncbi.nlm.nih.gov/pubmed/10593524
http://www.ncbi.nlm.nih.gov/pubmed/10593524
http://www.ncbi.nlm.nih.gov/pubmed/19063653
http://www.ncbi.nlm.nih.gov/pubmed/19063653
http://www.ncbi.nlm.nih.gov/pubmed/8423762
http://www.ncbi.nlm.nih.gov/pubmed/8423762
http://www.ncbi.nlm.nih.gov/pubmed/8423762

	Title
	Corresponding author
	Abstract
	Keywords
	Introduction
	Methods
	Booster Break Program
	Data analysis 

	Results
	Descriptive data 

	Discussion
	Limitations
	Strengths
	Implication for future research 

	Acknowledgment 
	Table 1
	Table 2
	Table 3
	Table 4
	References

