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Thanks for coming.  Feel free to stand/pace back and forth.  Explain the logos. Explain the title.  Why do this study?
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Background


Over the last century, physical activity has been systematically removed from our daily lives.



Energy intake has shifted in a positive direction.



2/3 U.S. adults are overweight and 1/3 Americans is obese.



Traditional advice: eat a healthy diet and perform regular exercise. 



ACSM Guidelines met by: 

aerobic exercise requirement is met by 46% 

muscle strengthening guideline is met by 23% 

only 19.4% meet both





Give examples of automation.  More nutritious food.  
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Skeletal muscle activation comparing sitting, standing, and walking













Purpose


Determine feasibility and potential effects on outcomes of using an adjustable sit-stand desk in the workplace and its effect on non-exercise activity in sedentary office based workers. 







Hypotheses


It is feasible to install an adjustable sit-stand desk in sedentary office based workers and ask them to use it without disrupting their work.



Amount of non-exercise activity (i.e. time spent walking and other light activity) will be higher during the standing intervention period compared to the control period (usual sitting).



Self-reported energy and relaxation levels will be higher for the standing intervention period compared to control.



Self-reported  energy intake (i.e. total kilocalories consumed) and composition (i.e. protein, carbohydrate, fat) will vary between the standing intervention periods and control.







Experimental Design




Randomized within-person cross-over pilot study.

Twenty-nine adults were randomly assigned to use a sit-stand workstation or their usual sitting desk for two four-week periods.





Period 1: 

Sitting/Sit-stand

Two Week

Washout

Period 2: 

 Sitting/Sit-stand





Setting


Caldrea, Inc. headquarters in Minneapolis, MN from January to April 2012.  



One floor of a large office building with about 50 employees, all working in close proximity to one another in short-walled cubicles.







Intervention


Use an adjustable sit-or-stand desk with the goal of gradually decreasing sitting time over the month by 50%.



1 email was sent at the beginning of each week to reach/maintain that goal. No other communication was made to subjects about sitting or standing.  



During the control period the subjects were asked to maintain their usual work habits before the study started.  







Workfit-A








NEAT may be important for body weight regulation.
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Workfit-D








NEAT may be important for body weight regulation.
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Participant Flow







Demographics


		 		Period 1 Intervention 
(N = 17)		Period 2 Intervention (period 1 control)
(N = 11)

		Age (Years), mean/standard deviation		40.1 (8.8)		42.0 (8.3)

		Sex (Male), n/proportion		4 (24%)		5 (45%)

		Body Mass Index (Kg/m2)		25.9 (5.27)		25.1 (3.89)

		Hours Spent at Work 		35 (7)		37 (5)











Adherence to the sit-stand protocol 



Tri-axial accelerometer 

     (MSR 145, MSR Electronics GmbH, Seuzach Switzerland) 



Worn on thigh via spandex shorts or elastic band 

     Two random days each week during intervention and control period  











Percent time sitting during the entire day and during work-hours 

MSR accelerometer (*p<.05).   

Control	2.1000000000000001E-2	2.3E-2	2.1000000000000001E-2	2.3E-2	Total	Work-hours	0.63	0.67	Intervention	2.1000000000000001E-2	2.3E-2	2.1000000000000001E-2	2.3E-2	Total	Work-hours	0.49	0.46	Activity


Gruve tri-axial accelerometer around the waist during all waking hours. 

Sedentary activity 1 to 1.5 MET 

Light is defined 1.5 to 3 MET 

Moderate 3 to 6 MET 

Intense 6+ MET  









N. Owen, G. N. Healy, C. E. Matthews, and D. W. Dunstan, “Too much sitting: the population health science of sedentary behavior,” Exercise and Sport Sciences Reviews, vol. 38, no. 3, pp. 105–113, 2010. View at Publisher · View at Google Scholar · View at PubMed · View at Scopus
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Total activity, activity during work, and activity outside work,  

measured objectively by the Gruve accelerometer (*p<.05). 





Control	9016	8324	14899	9016	8324	14899	Total	 Work	 Non-Work	236445	210245	259111	Intervention	9011	8333	14869	9011	8333	14869	Total	 Work	 Non-Work	237729	229156	244983	Activity Units per Hour



Sedentary minutes per hour, for total hours, work-hours, 

and non-work-hours, measured objectively by the 

Gruve accelerometer (*p<.05). 

Workday difference = 3.3 hr/wk





Control	0.76	0.92549999999999999	0.96640000000000004	0.76	0.92549999999999999	0.96640000000000004	Total	 Work	 Non-Work	24.53	24.4	25.1	Intervention	0.76	0.92610000000000003	0.96550000000000002	0.76	0.92610000000000003	0.96550000000000002	Total	 Work	 Non-Work	22.22	19.600000000000001	25.2	Minutes in Sedentary State

Per Hour

EMA







EMA


		 		Control Period
(scale of 1 to 5)		Intervention Period
(scale of 1 to 5)		Control - Intervention
(estimate, 95% CI) 		P-value

		Relaxed and Calm		3.3   		3.4  		-0.10   (-0.17,-0.03)		0.0054

		Energetic and Not Tired		3.4   		3.5   		-0.09   (-0.17, -0.01)		0.02     

		Overall Wellness		3.4   		3.5   		-0.09   (-0.15, -0.02)		0.0072

		Standing		0.01   		0.7   		-0.67   		<.0001      







Diet

A web-based version of a 24 hour dietary recall (ASA-24, NCI).  

The access to the survey website was sent on a random day, once a week.

30 min. 





Diet


		 		Control Period		Intervention Period		Control - Intervention
(estimate, 95% CI)		P-Value

		Total Kilocalories		2037   		1825   		212 
(44.7,  379.0) 		0.01      

		Protein (g)		78.6    		69.6    		9.0 
(0.5, 17.4)   		0.04

		Total Fat (g)		80.5    		71.7    		8.8 
(-0.6, 18.2)		0.07

		Total Carbohydrate (g)		234.3		217.1		17.2
(-5.1, 39.4)		0.13







Part II


Qualitative Results from RCT





Purpose


To examine how the installation and use of sit-stand workstations impacts personal and workplace experiences in sedentary office workers.  





Methodologies

1. One-on-one Interviews 

2. Focus Groups








Structured Interviews


Open and closed-ended questions 

Overall experience with sit-stand desks (SSDs)

Benefits and drawbacks of use

Potential for long-term use of SSD

‘Likes’ and ‘dislikes’

Health effects 

Impact on interaction with coworkers



Data Analysis:  Descriptive statistics and key themes







Focus Groups

Five focus groups conducted at the end of the study 



3 groups for participants, 2 for non-participants



Stratified on employment level 

supervisors v. non-supervisors





Conducted in private conference room for ~ 60 minutes  







Focus Groups

Semi-structured approach, with respondents allowed to steer the conversation to issues they deemed relevant



Perceptions and opinions of the research design and study impact



How the workplace was transformed by the SSDs



Interactions with co-workers 



Perceptions of productivity



Physical and health-related experiences   







Focus Groups

Focus group sessions were recorded and transcribed verbatim.  



Data were analyzed using grounded theory techniques.  



Open coding:  general themes were identified and applied to blocks of text. 



Axial coding:  connections between concepts and properties of general themes were identified and a second set of specific themes were generated.







Demographic Information


				Male		Female		Age 
Mean (SD)

		Individual interviews						

		Participants in
original study		9		19		41 (9)

		Focus groups						

		Supervisors		3		5		36 (10)

		Non-supervisors		5		5		43 (5)

		Sitters (not part of the
original study)		1		6		







		Positive Experiences
		

		Overall positive experience
		96%

		Increased energy, focus, alertness		74%

		Increased “social energy”
		59%

		Alleviation of back pain from prolonged sitting		19%



Themes from Individual Interviews  





		Negative Experiences
		

		Reduction of desk space
		25%

		Musculoskeletal soreness (legs and lower back) and fatigue for the first couple of weeks only (resolved thereafter)
		37%

		Increased “social energy” as a distraction, not able to concentrate on difficult tasks while standing, standing causing invasion of privacy.		11%



Themes from Individual Interviews, cont.  





		Theme		Quotation

		Changes to the Physical Environment:  Limited the availability of desk surface space		“I did notice that when I wanted to have a workspace for writing there wasn’t a lot of good workspace for that.  So, that was a little bit irritating.  I didn’t end up sitting as much I guess.  We had a table right next to us so I just kinda walked over there when I needed to do something like that.”



Focus Group Themes





		Theme		Quotation

		Health Changes: Short-term discomfort and fatigue which subsided after a few weeks		“At first I think I was really ambitious about it like ‘I’m going to do it [stand] for most of the day right away…I spent like six or seven hours on it right off the bat trying to stand and that was maybe too much at first and so my feet would be sore, my lower back would be sore, but after two weeks I felt really adjusted and I felt better than I had in a long time.”



Focus Group Themes





		Theme		Quotation

		Health  Changes:  Had to learn new postures for comfort		“I found myself locking my knees which was part of the reason I had lower back issues [during the transition to a SSD].  And then when I had to consciously think about not locking my knees…it is definitely a learning curve…You have to think about how to stand and after time your body learns to stand the right way, but it is definitely not a natural thing to stand all day.”
 
“I think what helped me was to learn how to stand differently throughout the day.  Like don’t just lock into one posture and, mix it up”



Focus Group Themes





		Theme		Quotation

		Changes to Social Environment: Standing may facilitate interactions and communication		“Somebody mentioned to me the other day how when they were just sitting or people around them were just sitting they would be more likely to send an email even though the person might be, I don’t know, ten feet away but now if they see someone standing then the interaction is easier.  It feels less invasive.”



Focus Group Themes





		Theme		Quotation

		Productivity and Other Individual-Level Changes:  Observed increased  energy and focus without change in overall productivity		“I think it [productivity] probably averages out to being the same as before because in some ways it allowed you to focus more so that I might get certain tasks done faster, especially computer tasks, email and talking on the phone; you just felt more awake in the morning and more focused, but paperwork things, sorting things, those things were really inconvenient to do [because of reduced desk surface area] and so you had to figure out how to do them and… that took up extra time… to try and figure that out.  So it probably evens out to the same productivity.  In the end because some things were better and some things were worse.”



Focus Group Themes





Productivity Results

		 		Control		Intervention		P-value

		Hours Worked		38.3		37.1		0.16

		Hours Missed due to Vacation/holiday etc.		1.52		1.58		0.93

		Hours Missed due to Health Reasons		2.25		1.24		0.44

		Health Negatively Impacting Productivity During Work		0.66		0.66		0.99

		Health Negatively Impacting Productivity for Non-work Activity		1.01		0.74		0.28



“Work Productivity and Activity Impairment Questionnaire”

Reilly MC, Zbrozek AS, Dukes EM. The validity and reproducibility of a work productivity and activity impairment instrument. Pharmacoeconomics 1993 Nov;4(5):353-365.





Concerns

Small Sample Size and Short Duration.



Un-blinded 



High enthusiasm among the employees and management.





Conclusions


Intriguing results for caloric intake (decreased) and self-reported appetite (lower) and mood (improved) with sit-stand desks

Needs to be more thoroughly examined for mechanisms and replication







Conclusions




Emphasizing  a scientific focus on decreasing sedentary time.



Use of Sit-Stand Desk is Feasible and Popular



Decreases sedentary time and increases light activity despite very little intervention effort.













Recommendations for employers




Make employees aware that there will likely be increases in face-to-face interaction and “social energy”, and this behavior is encouraged.



Build enthusiasm by communication of certain possible benefits including greater energy, alertness, and postural awareness.



Make the implementation of SSDs part of a culture change focused on healthy eating, more movement, and less sitting.  













Recommendations for employers




Create enthusiasm!  … informational sessions about the correlation between prolonged sedentary time and adverse health outcomes.



Ensure that managers and supervisors are using sit-stand desks along with employees.



Provide ergonomic evaluation for each employee before they start using SSDs.



Provide anti-fatigue mat for standing comfort but explain that it may be difficult to bring the chair to the desk when they want to sit down.  



Allow employees to wear comfortable shoes at work.





Forewarnings




Requires at least two weeks to adjust to working with the SSDs. New habits may need development, and there may be loss of work-surface area.



Some physical discomfort for first two weeks, such as fatigue and low-back pain, but this typically subsides as the muscles adapt/strengthen.



There may be some perceived loss of privacy at the beginning.  Suggest computer screen protectors, wireless headsets, and try to reduce the expectation of privacy at work so that employees feel more comfortable being visible.













Future Research Recommendations




Long-term impact of using SSDs on health of employees in the real-world setting over the long term



Developing job-specific tools to measure productivity easily, accurately, and reliably   



Qualitative studies focused on the impact of using SSDs and workplace culture change











Stand & Move Study



Funding:

Clinical and Translational Science Institute

Shared University of Minnesota and Mayo Clinic (SUMMA) Award





250 subjects enrolled in 6-month randomized controlled trial



Workplace sites:

   UMN Law School 

   UMN West Bank Office Building)

   State Department / Department of Human Services
   Fairview-Employee Occupational Health Services










Good Afternoon everyone. Thank you for taking time out of your busy schedule to be here with us today. My name is Matthew Peterson and I am a co-investigator of this study. Just a little background on me quick, I was born and raised in Mahtomedi, MN. I graduated in 2008 from Mahtomedi High School, then I attended Iowa State University where I graduated last may with a bachelor’s degree in dietetics. I have just finished my first year in the Public Health Nutrition program here at the U. 



This presentation is going to be pretty informal, it is just to give you guys a little more information and a chance to ask any questions that you may have. So feel free to stop me at any point to ask a question. Everything that I am going to go over today is covered in the consent form that I had sent out as an attachment to the email last week regarding this informational session. If you guys do not have a consent form with you, I have copies for you all.
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Study Design and Outcomes




Randomized trial of four 6-month interventions 

1) Control group (usual behavior at work)

2) Standing at work for at least 50% of the workday

3) Accruing 30 minutes of walking during the work day through multiple brief bouts, or 

4) Combined standing and walking intervention

Primary outcomes 

Total daily activity, time spent sitting and standing, general movement and walking 

Secondary outcomes

Body weight and composition, cardiovascular health, and quality of life.











Worksites and Sample Size



Three worksites 

The Department of Human Resources, St. Paul, MN.  

UMN (WBOB and Mondale Law) 

Fairview Call Center (St. Paul)   

This brought us to a final enrollment of 221 consented subjects, with 187 completed the 6 month intervention and having data available at baseline and 6-months.  Thus, the completion/retention rate for our study was 84.6%.



The subjects were between the ages of 23 and 64 years.  

The mean body mass index was 27.0 ± 6.2 kg/m2.  













Preliminary Results for Secondary Outcomes





There were effects on body weight or body fat



However, the active interventions appeared to have modest effects on blood pressure, blood sugar, and blood lipids.















Preliminary Results for Blood Pressure at 6 months (post-intervention), n=181

				Systolic Blood Pressure (mm Hg), p = 0.40				

		General		119.2				

		Move		118.8				

		Stand		117.8				

		StandMove		115.7		 (p=0.13)		

								

				Diastolic Blood Pressure (mm Hg), p = 0.31				

		General		79.1				

		Move		78.3				

		Stand		76.5		 		

		StandMove		76.9		 (p=.19)		







Preliminary Results for Blood Sugar at 6 months (post-intervention), n = 144

				Blood sugar (mg/dL), p=.02		

		General		101.8		

		Move		98.5		

		Stand		98.5		 

		StandMove		94.1		(p=.001)







Preliminary Results for Blood Lipids at 6 months (post-intervention), n = 134

				HDL-Cholesterol (mg/dL), p=.34		

		General		57.6		

		Move		55.5		

		Stand		60.5		

		StandMove		59.8		

						

				Triglycerides (mg/dL), p=.04		

		General		167.0		

		Move		179.6		

		Stand		128.8		 

		StandMove
		119.2
		 (p=.08)








Effects of Standing on Blood Sugar Control in Pre-Diabetics




Purpose: to examine the effect of using a sit-stand desk on blood glucose control among 10 obese women with prediabetes

The study design was a cross-over experimental pilot study.  

Blood glucose was monitored with continuous glucose monitoring technology (CGM) during two, one-week periods during the workdays.  









Effects of Standing on Blood Sugar Control in Pre-Diabetics




Participants completed a control pre-test for one week in the traditional seated position while working.  

Following a two-week workstation acclimation period, participants were instructed to alternate bouts of sitting and standing with the goal of standing for half of the workday.  









Effects of Standing on Blood Sugar Control in Pre-Diabetics


 

Sedentary time was reduced during the sit-stand intervention period.

Sedentary time while working significantly predicted blood glucose, independent of total physical activity (p = .015).  

The sit-stand condition resulted in a trend towards lower mean blood glucose concentration during the workday (difference = 3 mg/dL).  

Dietary carbohydrate intake (positive) and fat intake (inverse) significantly predicted blood glucose (p<.0001 for both).  







Effects of Standing on Blood Sugar Control in Pre-Diabetics


 

Sedentary time is a strong predictor of increased blood glucose regardless of overall physical activity in obese women with prediabetes.  The sedentary workplace is a good target for reducing sedentary time through the implementation of sit-stand workstations.  Future research with larger sample sizes and longer intervention periods are needed to further examine the effect of reducing sedentary time in the workplace on blood glucose among the obese pre-diabetic workforce. 







Summary Conclusions



Sit-stand workstations, in combination with an intervention to increase physical activity at work, may be an effective tool to improve cardiometabolic risk.  Our findings on the primary outcome of physical activity at work, as assessed by accelerometry, will be available in the near future.  Below in the report we explain the challenges we have encountered with the physical activity data, and how we have dealt with and resolved these problems.  















Our project has been conducted in collaboration with three worksites, one at UMN, one at Fairview, and one at the Department of Human Services.  

We have engaged the community across these sites, working with them closely in all facets of the intervention.  

We worked with the Wellness staff and ergonomic staff at the worksites, and we transformed hundreds of employee workstations into more ergonomically correct stations through this process, including the setup of sit-stand workstations, which were very popular with the employees.



Community engagement and end-user impact?





Benefits of the Collaboration



We have designed, along with community worksite partners, a successful intervention program to promote physical activity at work.  Through this process we have benefited health and well-being of employees in the community and we have created invaluable collaborations for research and evaluation with the community team members.  

We now have paved the way to further collaborations on a grander scale with our partners.  
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EID Stand and Move Pilot 
 


Summary 


 


The Employee Insurance Division (EID) of Minnesota Management & Budget purchased Ergotron 
adjustable work stations for employees who responded to an invitation and agreed to participate in an 8 
week study. Fourteen of 36 (40%) EID employees opted into the study. Participants were sent weekly 
emails and asked to complete three surveys (at Weeks 2, 5 and 8).  


 


The expectation of most participants was that reducing time sitting would improve their health.   


 


“The studies showing that sitting for an excessive period of time during the day may 
shorten a person’s life span are alarming. I am hoping to feel better physically by using 
the sit/stand, with less shoulder/neck pain. I also hope to feel less tired and lethargic due 
to the increased movement and activity, which in turn would result in an increase in 
productivity.”  


–Participant 


 


When asked to rank how they liked the option of standing more, at Week 2, 72% and at Week 8, 88% 
checked “I’m never going back to just sitting”. After 6 months, a follow-up survey completed by 60% of 
study participants found 64% had more energy, 55% had less back pain, 1/3 were more focused, in a 
better mood and settled into work faster. One person had more neck pain and one took more time to 
settle down to work. Two thirds still said they would never go back to just sitting. 


 


A large majority of respondents stood at least twice a day; 75% stood for at least 3 hours per day. Benefits 
cited across all three surveys were less back pain and more energy. This was an especially positive finding 
as low back pain is one of the top four health care costs for the State. At Week 8, respondents also cited 
better mood and more focused. 


 


“My chiropractor noticed a discernible difference in my low back, for it is not as 
compressed. Even my neck is a bit easier to adjust. Kudos from my chiropractor.” 


 


–Participant 


 


The two primary obstacles to standing more were “better arrangement of my work space”—for example, 
some cabinets have yet to be moved over or removed, and phones aren’t at the same height as the 
standing workstation. And “uncomfortable standing when others are sitting”. Another obstacle reported 
was “Hard to sit for a long time anywhere else!” 


 


For more information on the study design and results, contact linda.feltes@state.mn.us.  



mailto:linda.feltes@state.mn.us
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