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Ecological Model of Four Domains of Sedentary Behavior 
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Social Cultural 
Environment 

Advocacy by 
individuals & 
organizations 

Social climate, 
safety, crime,  
norms, culture 

Interpersonal 
modeling, 

social support, 
prompts to sit, 

awkwardness of 
standing 

Social norms 
Perceived crime 

Leisure 
Time 

Household 

Transport 

Occupation 

     Neighborhood 
      - poor ped/bike facilities                 
   -aesthetics 
- traffic safety 

                  Recreation  
                Environment 
           Seating in Parks 
          Park design to  
       promote sitting 
     Screen-based  
    entertain; movies,  
  game arcades 
Sport spectatorship 

     Home Environment 
  Electronic entertainment;             
      passive/active 
        Remote controls 
           Labor-saving devices 
              Furniture for sitting/reclining 

Neighborhood 
- walkability 
      - ped/bike facilities 
          - parking 
               -transit 
                    -traffic 

Info promoting SB  
during transport 
 - safety signage 
   - radio ads & news 
      - billboards  
       (TV, movies, sports) 

          Workplace Environment               
             Furniture designed  
             for sitting              
             Neighborhood  
             walkability 
             Parking 
           Transit access 
        Building design 
      Stair design 
  Ped/Bike Facilities 

Healthcare: counseling, info 
Mass media - news, ads 
Sports spectating 
Informal discussions 

Weather 
Topography 
Air quality 

Transport policies 
Energy policies 

Media regulations 
Health sector policies 
Business practices 

  Requirements for           
  seated work   

               OHS codes 
             Rules for breaks                         
           Zoning codes 
         Building codes 
      Parking regulations 
   Transportation 
   investments 
         

Negative       
           perceptions 
       of “active” environments:                
    unsafe, uncomfortable,  
unattractive, inconvenient 

Information 
Environment 

Natural 
Environment 

         School Environment 
         Neighborhood walkability 
       Ped/bike facilities 
      Facilities 
     PE program 
    Walk to School 
    program                           Requirements for sitting 

                    PE & recess policies 
         Facility & policy access policies 
Safe Routes to School funding 

Demographics 
Biological 

Psychological 
Family Situation 

Price of electricity 
   Incentives for energy 
     conservation zoning 
       codes 

           SB not assessed in health care 
       Sidewalk requirements 

                      Transport investments 
               & Regulations 

                Public recreation  
            Investments 
            Park design policies 
 

Sedentary Behavior Domains 
Domains 

Perceived Environment 

Intrapersonal 

Behavior Settings: 

Access & Characteristics 

Policy Environment 

  Zoning codes 
           Development  

Regulations  
     (sidewalk requirements) 

                           Transport investments 
                                       Traffic demand 
                                       management 
                                                Parking regulations 
                                                 Developer incentives 

Cues for sitting, 
purpose of 
furniture/desk 

Comfort, convenience  
  of labor saving devices,       
      attractiveness of  
          sedentary  
             entertainment  

negative 
perceptions of 
active transport 
facilities; positive 
perception of 
motorized facilities 

Source: Owen, N, Sugiyama, T, Eakin, EG, Gardiner, PA, Tremblay, MS and Sallis JF. (2011) 

Adults’ sedentary behavior: Determinants and interventions Am J Prev Med, 41, 189-196.

Key point: Sedentary Behaviour occurs across multiple 
settings



Office workplace = Lots of sitting

8hrs+/day is spent at work

Office workers spend 75% of 
workdays sitting

½ time sitting in 
prolonged bouts

Source: Thorp A et al. (2012) Int J Behav Nutr Phys Act 9: 128



Program of research investigating the benefits of reducing prolonged sitting time in the workplace

Stand Up Australia

Australia

A National collaboration between the

 University of Queensland

 Baker Heart and Diabetes Institute

 University of Melbourne 

 Deakin University

 Government and Non-Government 

 Partner Organisations



Multiple influences 
on workplace SB

Individual

Biological

Demographic

Psychological

Workplace 

policy
Environmental/Spatial

Organizational/Social 

Workstation,

furniture

Shared space 

(service, 

amenity)

Social 

norms

Communication 

method 

Connection

(corridor, 

stair)

Work autonomy

Office type (open,

closed)

Job type Office size, density

Behaviors

Sitting
Standing

Moving

Source: Sugiyama, T, Hadgraft, N, Healy GN, Owen, N, Dunstan, DW. (2018) Perceived availability of office 

shared spaces and workplace sitting: moderation by organizational norms and behavioral autonomy 

Environ Behav, (in press).



Time of day

Key workplace intervention messages

Stand Up

Reduce the length of sitting bouts, increase standing

Sit Less

 Reduce total workplace sitting time & the number of sitting bouts

Move More

 Increase moving time

Make changes throughout the day (in and out of the workplace)

Baseline

Work hours

sitting standing stepping

Source: Neuhaus M, Healy, GN et al. (2014) Int J Behav Nutr Phys Act: 11: 21



Organisational Individual

Physical 
environment

Supportive 
Technology

Stand Up, Sit Less, Move More

 Management consultation

 Team champion training

 Staff information session

 Management emails to staff

 Information session

 Written material

 Individual Coaching

 Support Phone Calls

 Self-monitoring tools



Stand Up Australia Intervention Program

Organisational Individual Physical
environment

Supportive
Technology

Stand Up Comcare

Stand Up Victoria

Stand Up CPRC

Stand Up UQ

Stand Up Lend Lease

Stand Up Bupa

Stand Up Vancouver

Stand Up DHS Tweed

Stand Up Vodafone



Stand Up Victoria

 Cluster-RCT in one organisation

 Multi-component (org, environment, individual)

 Assessments @ baseline, 3-months, 12 months

• activPAL & GT3X+, fasting blood, questionnaire

• Cost-effectiveness analysis

CIs: David Dunstan, Genevieve Healy, Neville Owen, Elizabeth Eakin, Anthony LaMontagne, Marj Moodie

Stand Up  Sit Less  Move More
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p<0.001
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p<0.001
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*
*

Healy et al. 2016, MSSE  

Large reductions in workplace sitting can be achieved
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Achieved change across the day (work and non-work)

Healy et al., MSSE 2016



Other key findings from Stand Up Victoria

 Positive long term Ix impact on fasting 
glucose and clustered cardio-metabolic risk

 Greatest benefits for long-term changes and 
with increasing ambulation

 Acceptable and feasible

 Effects on sitting time were weaker in those 
with pre-existing back pain

Sources: Healy et al., MSSE 2017; Winkler et al., MSSE 2017; Hadgraft et al., 
IJBNPA 2017; Coenen et al., Int Arch Occup Environ Health 2017



Key findings across Stand Up Australia 

The interventions are…

 Acceptable to employees & organisations

Result in…

 Reductions in prolonged sitting

 Benefits to indicators of heart health

 No detrimental impact on productivity

Physical environment key for sustainable change, but needs to 
be underpinned by relevant policies, raising awareness, & 
building a supportive culture



Development of supportive technology

www.riserecharge.com



Evidence integration

WHAT to change?

WHICH outcome?

WHO to target?

HOW to change across multiple settings?

Sedentary Behaviour Interventions



WHAT is it that we want to change?

Moderate-vigorous intensity activity

Light intensity activity

Sitting in <30 min bouts

Prolonged sitting in ≥30 min bouts

5.0 hours

4.2 hours

6.2 hours

0.6 hours

Source: Adapted from: Healy et al. 2015 Eur Heart J 36 (39) 2643-9

activPAL3 and Actigraph

data from 739 Australian 

adults aged 35+ years 

from the AusDiab3 study



WHAT behaviours could replace prolonged sitting?

SRA – Simple Resistance Activities

LIPA – Light-intensity walking

MVPA – Moderate-intensity walking

STAND – Standing

Mean, 95% CI

% Change in postprandial glucose (vs prolonged sitting)

Source: Dempsey PC et al. (2016) Curr Diab Rep: 16: 114

Prolonged sitting

counter-measures



WHICH outcome?

Glucose

Metabolism

Cardiovascular

System

Cerebrovascular

SystemCognitive

Processing

Lipid

Metabolism

Autonomic

Nervous System

Muscular

System

Skeletal

System

Vestibular

System

Haemodynamics

Adipose

Tissue

Inflammation

Prolonged sitting

counter-measures
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HOW to change prolonged sitting across multiple 
settings?

Source: Owen, N, Sugiyama, T, Eakin, EG, Gardiner, PA, Tremblay, MS and Sallis JF. (2011) 

Adults’ sedentary behavior: Determinants and interventions Am J Prev Med, 41, 189-196.



High risk groups WHO could be targeted?

SRA – Simple Resistance Activities

LIPA – Light-intensity walking

MVPA – Moderate-intensity walking

STAND – Standing

Source: Dempsey PC et al. (2016) Curr Diab Rep: 16: 114

Source: Dempsey PC et al. (2018) Diab Obes

Metab 20: 1526-1530



Type 2 diabetes prevention and management



Key points

• Application across high-risk (clinical population) groups?

• Can we successfully intervene within other behavior settings?

• How can we achieve sustained behavior change for optimal benefits?

- ? role of supportive technology
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