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Background: Excessive sitting behavior is a risk factor for many adverse health outcomes. This study aimed to survey
the prevalence of sitting behavior and its adverse effects among Iranian office workers.

Methods: This cross-sectional study included 447 Iranian office workers. A two-part questionnaire was used as the
data collection tool. The first part surveyed the demographic characteristics and general health of the respondents,
while the second part contained the Nordic Musculoskeletal Questionnaire (NMQ) to assess symptoms. Statistical anal-
yses were performed using the Statistical Package for the Social Sciences software using Mann-Whitney U and
Chi-square tests and multiple logistic regression analysis.

Results: The respondents spent an average of 6.29 hours of an 8-hour working shift in a sitting position. The results
showed that 48.8% of the participants did not feel comfortable with their workstations and 73.6% felt exhausted during
the workday. Additionally, 6.3% suffered from hypertension, and 11.2% of them reported hyperlipidemia. The results
of the NMQ showed that neck (53.5%), lower back (53.2%) and shoulder (51.6%) symptoms were the most prevalent
problem among office workers. Based upon a multiple logistic regression, only sex had a significant association with
prolonged sitting behavior (odds ratio = 3.084). Our results indicated that long sitting times were associated with ex-
haustion during the working day, decreased job satisfaction, hypertension, and musculoskeletal disorder symptoms
in the shoulders, lower back, thighs, and knees of office workers.

Conclusion: Sitting behavior had adverse effects on office workers. Active workstations are therefore recommended

to improve working conditions.
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INTRODUCTION tions from active to sedentary and promote lengthy sitting

behavior. One cause of this change is the transition from

Modern workplaces have shifted the nature of occupa- paper-based work to computerized and paperless work [1].
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In 2008, about 25% of all United States jobs had a seden-
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women spend an average of 6.3 of their 8-hour shifts in
sedentary and sitting jobs [5]. Also, in the Netherlands,
about 50% of working adults report that they maintain a
sitting posture for four or more hours each working day [6].

Sedentary behavior has been defined as “any behavior
characterized by an energy expenditure of <1.5 METs
while in a sitting or reclining posture” [7]. Sedentary and
sitting behavior in office workplaces is a risk factor for car-
dio-metabolic disease, type 2 diabetes, obesity, coronary ar-
tery disease, musculoskeletal disorders [8], some types of
cancer, and premature death [9,10].

The results of Church et al.’s (2011) study revealed that
the average energy expenditure of individuals while at work
declined from 1960-2010. This shift in occupational energy
expenditure has been associated with a decrease of 100 calo-
ries per day, which in turn account for as much as 80% of
the average increase in body weight among the working
population during this same period [1]. Based on Atkin and
Wannameth’s study (2015), overweight and obesity are ma-
jor public health problems with an increasing prevalence
worldwide, and are also risk factors for cardiovascular mor-
bidity and mortality in an adult population [11].

The findings of some studies indicated that for each
two-hour increment in sitting time, the risk of obesity and
diabetes increases by 5% and 7%, respectively [12]. In con-
trast, prolonged sitting behavior raises the risk of muscu-
loskeletal disorders, especially low back pain [13].
Additionally, the findings of Gianoudis et al.’s study re-
vealed that a greater overall sitting time is associated with
an increased risk of sarcopenia, which climbs by 33% for
each one-hour increment of sitting [14]. Other studies have
shown that sedentary occupations are associated with a
higher risk of developing some types of cancers, such as col-
orectal, ovarian, prostate, and endometrial cancer [15-17].

Another outcome of a sedentary lifestyle is premature
death. The World Health Organization (WHO, 2013) esti-
mates that 3.2 million people worldwide die prematurely
each year due to a sedentary lifestyle [18]. Studies have
shown that people who spend almost all of their working
time in a sitting position have a 1.4-times greater chance
of premature death after 12 years than their counterparts
who sit for less time at work [19].

In contrast, an active lifestyle improves one’s general
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health and decreases the risk of chronic diseases [20]. It has
been reported that active rest bouts between prolonged sit-
ting periods are associated with beneficial metabolic profiles
in adults and also decreased waist circumference, body mass
index (BMI), triglyceride levels, and two-hour plasma glu-
cose levels [21].

Recently, health guidelines in Australia [22] and Britain
[23] have been published that recommend adults from
18-64 years old decrease their daily amount of sitting time.
However, in Iran, there are not yet proper recommendations
for reducing sedentary and sitting behaviors in office
workers. Therefore, this study aimed to survey the preva-
lence of sitting behavior and its adverse effect among office
workers of the Shiraz University of Medical Sciences and

recommend solutions.

MATERIALS AND METHODS

Office workers with at least one year of job tenure (n
= 447) participated in this study, which was conducted at
Shiraz University of Medical Sciences (SUMS). Employees
with a history of any diseases or accidents (such as occupa-
tional and road accidents) that could affect the muscu-

loskeletal system were excluded from the study.
1. Data-gathering tools and study procedure

An anonymous, self-administered questionnaire was used
to collect the required data from each participant. The ques-
tionnaire contained two parts:

(a) Personal details (including age, weight, height, job
tenure, daily working time, sex, marital status, education,
smoking status, daily exercise, and so on).

(b) The general Nordic Musculoskeletal Questionnaire
(NMQ) to assess symptoms and examine reported cases of
musculoskeletal disorders (MSDs) in different body regions
among the study population [24]. Reported musculoskeletal
symptoms were limited to the past 12 months.

Each participant received the questionnaire to complete

in person at his or her workplace.
2. Statistics

Statistical analyses were performed using the Statistical

Package for the Social Sciences (SPSS), version 16.



Mann-Whitney U and Chi-square tests were used to exam-
ine the univariate associations between different variables.
A multiple logistic regression analysis was performed for
each outcome while also retaining the variables in the mod-
els to adjust for potential confounders. In the regression
analysis, if the p-value of the Chi-square test for the associ-
ation between the variables and the sitting time in a working
day was <0.25, the variable was included in the regression

model (inclusion criteria) [25].

RESULTS

Table 1 summarizes the personal details of the participants.
Table 2 presents the possible adverse effects related to pro-
longed sitting times. The prevalence rates of musculoskeletal
symptoms in different parts of the body in the past 12 months
among the participants are shown in Table 3. The results
of the NMQ revealed that neck (53.5%), lower back (53.2%),
and shoulder (51.6%) symptoms were the most prevalent

problems reported by office workers in the past 12 months.

1. Factors associated with sitting time during a working
day

In general, the statistical analyses showed that the sitting

Table 1. Demographic information about the participants in the
study (N = 447)

. . Mean + Standard
Quantitative variable -

deviation
Age (years) 36.65 + 7.71
Weight (kg) 69.97 + 13.04
Height (cm) 168.23 + 9.67
BMI (kg/m?)* 2464 + 3.71
Job tenure (years) 1211 + 7.23
Working hours per day 849 + 1.6
Time spent sitting per workday 6.29 + 1.9
Hours of exercise per week 2.16 + 3.62
Qualitative variable No. (%)
Sex Male 199 (44.7%)
Female 246 (55.3%)
Marital status Married 111 (25.1%)
Single 331 (74.9%)
Educational  Associate’s Degree and lower 84 (19.0%)
level Bachelor of Science and higher 358 (81.0%)

BMI: Body mass index.
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time during a working day was significantly associated with
demographic and occupational variables (age, BMI, job ten-
ure, sex, marital status, educational level, and workstation
comfort). The included factors for sitting time during a
work day are the result of multiple logistic regression analy-
sis performed to adjust for potential confounding.

Our analysis revealed that sex was the only main variable

retained in the regression model, with an odds ratio of 3.084

Table 2. Possible adverse effects related to prolonged sitting times

in the studied office workers (N = 447)
Possible adverse effects related to
.. . No. (O/o)
prolonged sitting times
Smoking Yes 9 (2.0%)
No 438 (98.0%)
Workstation comfort Yes 221 (49.8%)
No 223 (50.2%)
Carelessness on the job Yes 27 (6.0%)
No 420 (94.0%)
Error repetition Yes 11 (2.7%)
No 435 (97.3%)
Exhaustion during the workday Yes 329 (73.6%)
No 118 (26.4%)
Impatience Yes 148 (33.1%)
No 229 (66.9%)
Job satisfaction Yes 282 (63.1%)
No 165 (36.9%)
Heart disease Yes 7 (3.8%)
No 430 (96.2%)
Respiratory diseases Yes 0 (4.5%)
No 426 (95.5%)
Hypertension Yes 8 (6.3%)
No 419 (93.7%)
Hyperlipidemia Yes 0 (11.2%)
No 397 (88.8%)
Diabetes type 2 Yes 7 (3.8%)
No 430 (96.2%)
Digestive diseases Yes 46 (10.3%)
No 401 (89.7%)
Depression Yes 31 (7.0%)
No 415 (93.0%)
Migraine Yes 44 (9.8%)
No 403 (90.2%)
Pituitary gland disorders Yes 2 (0.4%)
No 445 (99.6%)
Thyroid disorders Yes 35 (7.8%)
No 412 (92.2%)
Parathyroid disorders Yes 0 (0.0%)
No 447 (100.0%)
Adrenal gland disorders Yes 1 (0.2%)
No 446 (99.8%)
Sexual dysfunction Yes 7 (1.6%)
No 440 (98.4%)
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Table 3. Frequency of reported musculoskeletal symptoms in
different body regions during the past 12 months in the studied
office workers (N = 447)

Body region Number of participants with symptoms
Neck 239 (53.5)
Shoulders 230 (51.6)
Elbows 63 (14.1)
Wrists/Hands 178 (39.9)
Upper back 196 (43.8)
Lower back 238 (53.2)
Thighs 84 (18.8)
Knees 188 (42.1)
Feet and ankles 144 (32.2)

(1.785-5.331). This finding indicated that among all varia-
bles included in the regression, sex had a significant associa-

tion with sitting time during a workday.

2. Adverse effects of prolonged sitting times on office
workers

The results of the Mann Whitney U test showed that pro-
longed sitting times among office workers could have ef-
fects on exhaustion during a working day, job satisfaction,
hypertension (blood pressure above 140/90 mmHg), and
MSD symptoms in the shoulders, lower back, thighs, and
knees of office workers (p < 0.05) (Table 4).

DISCUSSION

As shown in Table 1, the participants worked in a sitting
position for an average of 6.29 hours during an 8-hour
working shift. It was found that women sat longer than men
(6.47 vs. 6.07 hours/day, respectively). Our study also re-
vealed that the participants had an average exercise time of
2.16 hours per week. The results showed that 48.8% of of -
fice workers did not feel comfortable with their work-
stations and 73.6% were exhausted during their working
day. In addition, 6.3% of the studied workers suffered from
hypertension and 11.2% reported hyperlipidemia.

The NMQ revealed that neck (53.5%), lower back
(53.2%) and shoulder (51.6%) symptoms were the most
prevalent problem among the office workers in the past 12
months.

Sex was the only main variable retained in the regression
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Table 4. Adverse effects of prolonged sitting times among the

studied office workers (n = 447)

Mean + Standard

Variable deviation of  p-value*
sitting time

BMI Underweight/ 6.19 + 1.98 0.263

Normal weight

Overweight/Obese  6.45 + 1.95

Exhaustion during  Yes 6.51 + 1.80 <0.001
the workday No 569 + 2.28

Job satisfaction  Yes 6.18 + 1.96 0.035
No 6.50 + 1.97

Hypertension Yes 731 + 1.92 0.024
No 6.23 + 1.96

Shoulder pain Yes 6.50 + 1.88 0.024
No 6.06 + 2.05

Low back pain  Yes 6.70 + 1.74 <0.001
No 6.05 + 2.05

Thigh pain Yes 6.50 + 1.87 0.016
No 6.06 + 2.06

Knee pain Yes 6.72 + 1.69 0.014
No 6.20 + 2.02

*Mann Whitney U test.

model, and it had a significant association with the amount
of sitting time during a working day. This finding indicated
that the chance of sitting behavior among female workers
was 3.084 times higher than that of their male colleagues.
In contrast, Wallmann-Sperlich et al. conducted a study in
Germany (2013) that showed that men sat longer than fe-
male office workers [26]. This discrepancy can be attributed
to differences between the nature of jobs in these two stud-
ied populations.

The results of our statistical analysis indicated that pro-
longed sitting times among office workers could have an ef-
fect on exhaustion during the working day, job satisfaction,
hypertension (blood pressure above 140/90 mmHg), and
MSD symptoms in the shoulders, lower back, thighs, and
knees of office workers.

The findings of Picavet et al. revealed that hypertension
in their participants was related to occupational sitting
behavior. In addition, the results of this same study (Picavet
et al.) indicated that about one-third of the surveyed in-
dividuals had hypertension [27].

Other studies have shown that reducing one’s energy ex-
penditure and the lack of localized excitation-contraction of

muscles that results from a prolonged sitting position can



cause suppression of lipoprotein lipase activity. The activity
of lipoprotein lipase is critical for the attraction of trigly-
cerides and the production of high-density lipoprotein
cholesterol. Prolonged sitting additionally reduces insulin se-
cretion, interferes with the uptake of blood glucose by skel-
etal muscles [28] and may also increase proinflammatory
cytokines, which are associated with the development and
progression of many cardiovascular disorders [29].

The findings of previous studies have demonstrated that
musculoskeletal problems in different body regions, espe-
cially in the upper limbs, neck, shoulders, and low back, of
office workers are common [30]. Generally, the prevalence
of MSDs has been reported to range from 40-80% among
office workers [31]. This high rate of MSDs in different
regions of the body of office workers can be attributed to
awkward and static postures as well as repetitive movements.

Although our results indicated that there was no sig-
nificant association between sitting time and BMI, the mean
amount of sitting time among overweight and obese partic-
ipants was higher than that of underweight and normal
weight respondents. In this context, Chu et al.’s study
showed that sitting behavior was associated with adverse ef-
fects on abdominal obesity and hypertriglyceridemia [32].
An increase in weight among office workers can also be
linked to a reduction in energy expenditure.

According to the findings of the present study, the use
of active workstations for decreasing sitting time and its ad-
verse effects would be beneficial for the office worker
population. Based on Pronk, walking workstations, cycling
workstations, portable stepping devices, portable pedal ex-
ercise machines, elliptical machines, physical activity breaks,
prompting software, skip-stop elevators, and sit-stand work-
stations all have a positive effect on the general health of
users because they increase their active behaviors. These
workstations cause decreased sitting times, increased energy
expenditure, positive effects on health markers, positive ef-
fects on work performance, no acute effect on cognitive
function, and no straightforward findings concerning com-
puter task performance [33].

Based on our surveys, sit-stand workstations are an appro-
priate and practical selection for Iranian office work. In the
United States, Europe and Australia, sit-stand workstations

are used to reduce sitting time by up to 143 minutes in a
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workday [34]. However, some factors, including organiza-
tional structure, physical environment, interpersonal com-
munication, and intrapersonal factors (such as attitude) may
also be involved in reducing the sitting time [35,36]. In ad-
dition, the use of height-adjustable workstations has caused
office workers to sit less (40-66 fewer minutes per day);
symptoms of musculoskeletal disorders in the upper limbs
among users was reduced, while their precision of duty, pro-
ductivity, mood, and moral sense improved [37].

Modification of workplaces using sit-stand workstations is
a useful way to decrease the sitting time of office workers.
Some studies have shown that these workstations decrease
the risk of death related to cardiovascular disease.
Additionally, increasing the number of working posture var-
iations while using adjustable sit-standing workstations de-
creases the symptoms of MSDs caused by prolonged sitting
and repetitive motion, reduces swelling in the legs, decreases
exhaustion, and increases energy expenditure among office
workers [38].

However, it should be pointed out that an appropriate
schedule for changing from a sitting to a standing position
must be followed because sitting and standing postures may
cause pain in the lower limbs [39]. In a sitting position, the
spine deviates from a normal shape to an S-shape, causing
extra pressure on the spine but less pressure on the lower
extremities. In contrast, in a standing position, the spine re-
tains its normal shape and bears less pressure, but the lower
extremities receive more biomechanical pressure due to the
body’s weight [40]. As long as these considerations are kept
in mind, sit-stand workstations can reduce the harm of both
positions.

Since the data used in this study were obtained using a
self-report methodology, the findings should be cautiously
interpreted. In addition, because this study was carried out
among office workers at the Shiraz University of Medical
Sciences, its results may not be generalized to other work-
places and working groups. This study was the first survey
in this field among Iranian office workers. The results of
this study can be used in future investigations to provide
proper guidelines for developing appropriate sit-stand

schedules.

13 JLM



Journal of Lifestyle Medicine Vol. 7, No. 2, July 2017

ACKNOWLEDGEMENTS

This article is a part of the thesis written by Mr. Hadi
Daneshmandi, PhD candidate of Ergonomics at SUMS, and
was financially supported by SUMS Grant No. 95-01-104-
11387.

REFERENCES

1. Church TS, Thomas DM, Tudor-Locke C, Katzmarzyk
PT, Earnest CP, Rodarte RQ, Martin CK, Blair SN,
Bouchard C. Trends over 5 decades in US occupation-re-
lated physical activity and their associations with
obesity. PLoS One 2011;6:¢19657.

2. Office for National Statistics of UK: Labour force survey:
employment status by occupation April - June 2011.
DATA.GOV.UK. Available from: https:/data.gov.uk/data-
set/labour_force_survey_employment_status_by_occupation

3. Evans RE, Fawole HO, Sheriff SA, Dall PM, Grant
PM, Ryan CG. Point-of-choice prompts to reduce sitting
time at work: a randomized trial. Am J Prev Med
2012;43:293-7.

4. Thorp AA, Healy GN, Winkler E, Clark BK, Gardiner
PA, Owen N, Dunstan DW. Prolonged sedentary time
and physical activity in workplace and non-work con-
texts: a cross-sectional study of office, customer service
and call centre employees. Int J Behav Nutr Phy 2012;
9:128.

5. Chau JY, van der Ploeg HP, Merom D, Chey T, Bauman
AE. Cross-sectional associations between occupational
and leisure-time sitting, physical activity and obesity
in working adults. Prev Med 2012;54:195-200.

6. Bakhuys Roozeboom M, Vroome Ed, Smulders P,
Bossche S. Trends in de arbeid in Nederland tussen
2000 en 2004: TNO Arbeidssituatie Survey-TAS
2000-2002-2004. TNO; Hoofddorp, Netherland. 2007.

7. Cart L. Letter to the editor: standardized use of the
terms “sedentary” and “sedentary behaviours”. Appl
Physiol Nutr Metab 2012;37:540.

8. Gerr F, Marcus M, Ensor C, Kleinbaum D, Cohen S,
Edwards A, Gentry E, Ortiz DJ, Monteilh C. A pro-
spective study of computer users: I. Study design and
incidence of musculoskeletal symptoms and disorders.
Am J Ind Med 2002;41:221-35.

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

10. Tremblay MS, Colley RC, Saunders TJ, Healy GN,
Owen N. Physiological and health implications of a seden-
tary lifestyle. Appl Physiol Nutr Metab 2010;35:725-40.

JLM 74

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

Atkins JL, Wannamethee SG. The effect of sarcopenic
obesity on cardiovascular disease and all-cause mortal-
ity in older people. Rev Clin Gerontol 2015;25:86-97.
Hu FB, Li TY, Colditz GA, Willett WC, Manson JE.
Television watching and other sedentary behaviors in
relation to risk of obesity and type 2 diabetes mellitus
in women. JAMA 2003;289:1785-91.

Nourbakhsh MR, Moussavi SJ, Salavati M. Effects of
lifestyle and work-related physical activity on the de-
gree of lumbar lordosis and chronic low back pain in
a Middle East population. J Spinal Disord Tech 2001,
14:283-92.

Gianoudis J, Bailey C, Daly R. Associations between
sedentary behaviour and body composition, muscle
function and sarcopenia in community-dwelling older
adults. Osteoporos Int 2015;26:571-9.

Friedenreich CM, Cook LS, Magliocco AM, Duggan MA,
Courneya KS. Case-control study of lifetime total phys-
ical activity and endometrial cancer risk. Cancer Causes
Control 2010; 21:1105-16.

Parent ME, Rousseau MC, El-Zein M, Latreille B, Désy
M, Siemiatycki J. Occupational and recreational phys-
ical activity during adult life and the risk of cancer
among men. Cancer epidemiology 2011;35:151-9.
Simons CC, Hughes LA, Van Engeland M, Goldbohm
RA, Van Den Brandt PA, Weijenberg MP. Physical ac-
tivity, occupational sitting time, and colorectal cancer
risk in the Netherlands cohort study. Am J Epidemiol
2013;177:514-30.

World Health Organization. Physical inactivity: a glob-
al public health problem. Geneva: World Health
Organization, 2008.

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

Warburton DE, Nicol CW, Bredin SS. Health benefits
of physical activity: the evidence. Can Med Assoc J
2006;174:801-9.

Healy GN, Dunstan DW, Salmon J, Cerin E, Shaw JE,
Zimmet PZ, Owen N. Breaks in sedentary time benefi-
cial associations with metabolic risk. Diabetes Care
2008;31:661-6.

Australian Government Department of Health:
Australia’s physical activity & sedentary behaviour
guidelines for adults (18-64 years). Australian Government
Department of Health. 2014 Jul 10. Available from:
http://www.health.gov.au/internet/main/publish-
ing.nsf/content/health-pubhlth-strateg-phys-act-guide-
lines

UK Government Department of Health: UK physical
activity guidelines: adults (19-64 years). UK Government
Department of Health. 2011 Jul Available from:



24.

25.

26.

217.

28.

29.

30.

31.

https://www.gov.uk/government/uploads/system/up-
loads/attachment_data/file/213740/dh_128145.pdf
Kuorinka I, Jonsson B, Kilbom A, Vinterberg H,
Biering-Sgrensen F, Andersson G, Jorgensen K.
Standardised Nordic questionnaires for the analysis of
musculoskeletal symptoms. Appl Ergon 1987;18:233-7.
LL, Morgenstern H.
Epidemiologic research: principles and quantitative
methods: John Wiley & Sons; 1982.
Wallmann-Sperlich B, Bucksch J, Hansen S, Schantz
P, Froboese 1. Sitting time in Germany: an analysis

Kleinbaum DG, Kupper

of socio-demographic and environmental correlates.
BMC Public Health 2013;13:196.

Picavet HSJ, Pas LW, van Oostrom SH, van der Ploeg
HP, Verschuren WM, Proper KI. The Relation between
occupational sitting and mental, cardiometabolic, and
musculoskeletal health over a period of 15 years-the
Doetinchem cohort study. PLoS One 2016;11:e0146639.
Hamilton MT, Hamilton DG, Zderic TW. Exercise physi-
ology versus inactivity physiology: an essential concept
for understanding lipoprotein lipase regulation. Exerc
Sport Sci Rev 2004;32:161-6.

Yates T, Khunti K, Wilmot EG, Brady E, Webb D,
Srinivasan B, Henson J, Talbot D, Davies MdJ. Self-re-
ported sitting time and markers of inflammation, insulin
resistance, and adiposity. Am J Prev Med 2012;42:1-7.
Rempel D, Krause N, Goldberg R, Benner D, Hudes
M, Goldner G. A randomised controlled trial evaluating
the effects of two workstation interventions on upper
body pain and incident musculoskeletal disorders
among computer operators. J Occup Env Med 2006;63:
300-6.

Katz JN, Amick BC, Carroll BB, Hollis C, Fossel AH,
CM C. Prevalence of upper extremity musculoskeletal
disorders in college students. Am J Med Sci 2000;109:
586-8.

Hadi Daneshmandi, et al : Adverse Effects of Prolonged Sitting Behavior

32.

33.

34.

35.

36.

37.

38.

39.

40.

Chu AH, Moy FM. Joint association of sitting time and
physical activity with metabolic risk factors among mid-
dle-aged Malays in a developing country: a cross-sec-
tional study. PLoS One 2013;8:e6172.

Pronk NP. Design recommendations for active workplaces.
Ergon Des 2015;23:36-40.

Straker L, Abbott RA, Heiden M, Mathiassen SE,
Toomingas A. Sit-stand desks in call centres: Associations
of use and ergonomics awareness with sedentary behavior.
Appl Ergon 2013;44:517-22.

LaMontagne AD, Noblet AJ, Landsbergis PA.
Intervention development and implementation. In:
Biron C, Karanika-Murray M, Cooper CL, editors.
Improving organizational interventions for stress and
well-being: Addressing process and context. Routledge;
New York. 2002. pp21-38.

Owen N, Sugiyama T, Eakin EE, Gardiner PA,
Tremblay MS, Sallis JF. Adults’ sedentary behavior:
determinants and interventions. Am J Prev Med 2011,
41:189-96.

Nevala N, Choi DS. Ergonomic comparison of a sit-stand
workstation with a traditional workstation in visual
display unit work. Ergon Open J 2013;6:22-7.
Roelofs A, Straker L. The experience of musculoskeletal
discomfort amongst bank tellers who just sit, just stand
or sit and stand at work. Ergonomics SA 2002;14:11-29.
Chester MR, Rys MJ, Konz SA. Leg swelling, comfort
and fatigue when sitting, standing, and sit/standing.
Int J Ind Ergonom 2002;29:289-96.

Messing K, Tissot F, Stock S, editors. Lower limb pain,
standing, sitting and walking: the importance of free-
dom to adjust one’s posture. Proceedings of the 16™
Congress of the International Ergonomics Association,
Maastricht, Netherlands [CD-ROM] Amsterdam, The
Netherlands: Elsevier; 2006.

5 JLM



