esp-011416-audio


Session Date: 1/14/2016

Series: Spotlight on Evidence Synthesis Program

Session title: Impact of Wearable Motion Sensing Technologies on Physical Activity

Presenter: Jennifer Gierisch, Adam Goode, Michael Goldstein


This is an unedited transcript of this session. As such, it may contain omissions or errors due to sound quality or misinterpretation. For clarification or verification of any points in the transcript, please refer to the audio version posted at www.hsrd.research.va.gov/cyberseminars/catalog-archive.cfm.
Unidentified Female:
Today we have three presenters. We have Dr. Jennifer Gierisch. She is a Research Health Scientist at the Center for Health Services, Research and Primary Care located at Durham VA Medical Center and also an Associate Director for the Durham VA Evidence Based Synthesis Program. Joining her today is Dr. Adam Goode. He is an Associate Professor for Physical Therapy for the Physical Therapy Division at Duke University School of Medicine. And finally, as our operational partner on our discussion, we have Dr. Michael Goldstein joining us. He is the Associate Chief Consultant for Preventative Medicine in VHA National Center for Health Promotion and Disease Preventions. We are very grateful to all of our presenters joining us today and at this time, I’d like to check in. Jennifer…are you ready to share your screen?
Dr. Jennifer Gierisch:

I am…can you hear me just fine?

Unidentified Female:
Yes, you’re coming through just fine. I will turn it over to you now and you should see that popup on your screen. 

Dr. Jennifer Gierisch:

Alright…can everyone see what I’m seeing?

Unidentified Female:
Yes, we are all set to go. Thank you so much.

Dr. Jennifer Gierisch:

Excellent well thanks everybody for joining us over your…at least on our side of the United States, for your lunch hour. Today we’ll be talking about the impact of wearable motion sensing technologies…a systematic review that we did in support of some work that MCP is interested in. I first wanted to start with some acknowledgements. It really does take a village to do a good systematic review. We had several co-authors and collaborators listed here. Adam Goode is actually the principal presenter today and he was co-PI on the project. I also wanted to thank our technical experts and reviewers that we had both inside and outside of the VA. 

This is a typical disclosure statement that we always have to present when the ESP is presenting. These findings and conclusions don’t necessarily represent the views of the Department of Veteran Affairs. These are our viewpoints specifically. The VA Evidence-based Synthesis Program is sponsored by the VA Office of Research and Development and QUERI. It was established to provide timely and accurate synthesis of healthcare topics that are of key importance to clinicians, managers and policy-makers. The report is conducted by internationally recognized VA clinician methodologists and they build on staff expertise already in place at the EPC Centers across the United States and four of these EPC’s are also evidence-based practice centers for the VA and this can give you a visualization of where these are scattered throughout the United States. Our center is the one in Durham, North Carolina that took on this report. Evidence syntheses helped in several ways. It helped develop policies that are informed by the evidence, they help with the implementation of effective services to improve patient level outcomes and support of clinical practice and they guide the direction of future research endeavors to address potential gaps that we have identified through these reviews.
If anyone on the call is interested in nominating a topic to be presented or to be brought forward as an evidence synthesis through the Evidence-based Synthesis Program, here’s a link that you can click to download the nomination form. It's not an onerous process at all and you get some really great information if you are able to do this and have a pressing need for synthesizing the evidence in a particular area. And with that…I’d like to pass the mic over to our operations partner, Dr. Goldstein. Are you on the line?  

Dr. Michael Goldstein:
Yes, I’m here.

Unidentified Female:
Excellent, we’ll give you that popup now. Did you see the popup Michael?
Dr. Michael Goldstein:
Oh, I may have gone too quickly no…

Unidentified Female:
Let me try it again.

Dr. Michael Goldstein:
There it is.

Unidentified Female:
Oh, perfect. 

Dr. Michael Goldstein:
Can you see the slide?

Unidentified Female:
Yep…we are all set to go. Thank you.

Dr. Michael Goldstein:
Great well…thank you Jennifer and Adam. I went to thank the Evidence Synthesis Program, the HSR&D Program for supporting this systematic review. It is important and I’ll be sharing why in just a minute as we go through these slides. I wanted to start though by sharing a little bit of background about the National Center for Health Promotion and Disease Prevention, which is where I work as the Associate Chief Consultant. Our overall vision that drives our mission is to support VA’s effort to create an all-encompassing culture of health promotion and disease prevention throughout the whole continuum of care that supports Veterans in achieving optimal health and well-being and so we’re very interested in promoting both individual Veteran health and well-being, helping them to address any conditions they may already have and prevent them from developing illnesses and disease. We’re also interested in creating an environment that supports population health…better health for the whole population. 
The third part of what’s been called the triple aim of effective healthcare organizations is to do that in a way that provides value and that means doing it in a cost efficient and effective way and because the health of populations is related very closely to behavioral determinates, it's been estimated that a behavior is responsible for up to 50% of overall mortality. There are a number of health behaviors that contribute to that but three in particular…tobacco use, unhealthy diet and inactivity are associated with four major chronic diseases. I’m sure most of you know this, yet you may not realize that those four conditions…cardiovascular disease, diabetes, chronic obstructive pulmonary disease and many cancers altogether are responsible for 50% of overall mortality so we’re very interested at MCP in helping clinicians and Veterans address particularly these three behavioral determinates. One of the ways that those behaviors manifest themselves in combination actually often is through their effect on other conditions. 

Obesity and being overweight is by itself an important determinate of health and illness. As you all know, we have in this country and within the Veteran population, an epidemic of overweight and obesity as it's been called. Currently, about 42% of Veterans who are treated in PHA are obese and that means they have a body mass index of over 30 and another 30% are overweight. We’re talking about almost four million Veterans who are in these two categories. 

Our responsibility at MCP is to try and, as I mentioned, improve the health of the population and we do that through a number of different activities. We create clinical preventive services guidance statements for the field, we have supported a health promotion and disease prevention program in facility so that in every facility there are individuals who provide resources, tools, training and help clinicians integrate prevention and care. We also support the Veterans health education and information programs so helping Veterans to be fully informed and participate actively in decisions and manage their conditions through self-management support and a very specific program the VA developed about 10 years ago now was the Move! weight management program and our program office supports that. Move! is a comprehensive lifestyle intervention program that is also present in all facilities within VA and we have Move! Coordinators at every facility that we interact with to help them deliver programming at their facility. So…we’re very interested in the components of weight management that contribute to both effective weight loss, we’re also interested in promoting physical activity as a behavior independent of its effect on weight because we know from research and lots of both epidemiologic and intervention trial that physical activity is related to morbidity independently and also physical activity interventions…increasing physical activity can reduce morbidity. 
So…we were very interested in learning about some specific strategies including the use of wearable physical activity monitors and so we were able to collaborate with HSR&D and the Durham Center that is affiliated with Duke to ask these questions…Does the inclusion of physical activity monitors enhance weight loss outcomes when provided in comprehensive lifestyle interventions like our Move! program, can we enhance physical activity outcomes through the use of these monitors in interventions that focus on increasing physical activity independently and we’re also interested in knowing whether the use of the monitors actually can help us engage Veterans in care…so what role do the monitors play in enhancing patient experience, Veteran engagement and participation in our programming. These three questions all relate to those overall goals and we’re really pleased to have the opportunity to collaborate with the HSR&D Group at Durham to help us answer these questions so thank you. 
Unidentified Female:
Thank you very much and Dr. Goode, I will now turn it over to you. 

Dr. Adam Goode:
Thank you. Alright…can you hear me okay?
Unidentified Female:
Yeah but we’re showing the monitor that has the presenter view so let me take it back and I’ll turn it back over to you. There we go. Thank you.
Dr. Adam Goode:
Alright…thank you very much. As I said before, I am Adam Goode. I was one of the investigators on this ESP project, the title of which is The Impact of Wearable Motion Sensing Technologies on Physical Activity: A Systematic Review. I’ll give an overview of the report. The full-length report is available on the ESP website and you can use the link there below.

As Michael mentioned and alluded to before, participation in regular physical activity is important for improving health but sedentary behavior is difficult to change. One option is to provide feedback on physical activity with wearable motion sensing technologies or activity devices. Many of this know this from some of the earlier generation of these devices such as pedometers. The pedometers have limitations with the overweight and obese populations and slower ambulation speeds in some individuals and increasingly being replaced with newer technologies or next generation including accelerometers. Effectiveness of the next generation activity monitors had undergone limited investigation especially synthesis of this literature. 

Our report goal was to synthesize the literature on newer, wearable activity devices to determine the effectiveness for physical activity outcomes and describe the factors that impact the effectiveness of wearable activity devices. Our key questions, KQ1: Among adults, what is the effectiveness of wearable motion sensing technologies such as accelerometers, global positioning systems on physical activity levels, weight loss and maintenance or patient satisfaction with healthcare? Our KQ2 was: Among adults, does the impact of wearable motion sensing technologies vary by characteristics of the population such as the overweight, obese or sedentary adults, older adults, healthy volunteers and individuals with chronic medical illnesses or does it vary by the type of adjunctive intervention or the way that the accelerometer or device plays a major or minor role…and I’ll describe more about that in just a little bit…or does it vary by adherence to use of the device or characteristics of the device such as where it is worn on the body…the waist, the wrist, the arm or multisite? I’ll basically go over the methods in much more detail in the final report in a little bit. 

About our study eligibility…we included adults 18 years or older, the intervention had to include a wearable activity device that provided objective feedback off physical activity to the wearer such as smartphones, accelerometers or GPS based trackers, it could be used alone or in combination with other interventions to enhance physical activity. For comparators we included either inactive or active comparators…inactive, usual care, standard care, waitlist control. It could have been compared against a pedometer for pedometer-based interventions, it could have been compared to an active comparator such as education or behavioral interventions. The setting could be outpatient general medical, specialty medical or community based settings. Study designs were restricted to RCTs and sample sizes of 20 or greater. 
For data synthesis, we did do quantitative synthesis or metaanalysis if we had greater or equal to three studies for an outcome. We used summary standardized means differences or SMDs for physical activity outcomes and this is primarily because the outcomes are measured so differently across studies that we had to standardize those estimates. The summary mean difference for weight outcomes…all these were very similar and either kg or pounds and then converted them to kgs. We used random-effects models for our analyses and we corrected the standard errors for competence intervals was the Knapp Hartung correction for the small number of studies included. 

We evaluated statistical heterogeneity with I² and also visual inspection of the four spots and we stratified our KQ1 results in active or inactive comparator which I’ll show in just a few minutes. For less than three studies we did qualitative synthesis. We gave more weight to the higher quality studies and we synthesized reasons for inconsistency in effects across studies by evaluating the differences in study population, intervention, comparator or outcome definitions.

For KQ2, or potential moderators, those were the population characteristics that I mentioned before, the role the device played in the study such as a major role, which we designated as the device was a central motivation enhancement intervention. It could include other interventions, which played a minor role enhancing physical activity so the accelerometer had to be a major role. If it wasn’t there, the study wouldn’t have been able to be completed. A minor role meant that the accelerometer was included but was included in a suite of other motivation enhancement interventions such as a structured exercise program, diet, counseling, self-management techniques or some type of incentive. Then we looked at adherence to device and also where on the body was the accelerometer located. 

So for our results, our literature search and study characteristics…our search was conducted from January 1, 2000 to January 6, 2015. We identified a little less than 5,000 unique titles of which we went through 176 full-text reviews, identifying 14 unique trials. The majority were women. The mean age was around 50. The sample sizes varied greatly between 20 included subjects to 544. Most were older adults or obese/overweight studies, some chronic illness and only two healthy volunteers. The interventions also varied widely in duration between 12 weeks to 52 weeks. Most were 12 weeks. Contact with participants also varied between 0 weekly contacts to 52 weekly contacts. We also had a wide variety of interventions that were delivered with the accelerometer such as diet, counseling, feedback or web-based modules. Unfortunately, the majority of the studies had a high risk of bias and all of the studies used accelerometers. We didn’t find any studies that used GPS or a smartphone type of newer technology device. 

So the results for KQ1a on physical activity…I’ll spend a little bit more time on this _____ [00:19:30] because every statistical software is a little bit different, and orient everyone to the _____ [00:19:38] and maybe not go as in detail on the subsequent _____ [00:19:41]. Here on the left-hand side you see the study, which is the last name of the author of the included study and the year. The next column we have the comparator like I mentioned before we stratified by inactive and active comparator. The next two columns are intervention and control. This is the sample size in the intervention arm and the sample size in the control arm. The middle here…we’ll get back to this but this is the individual study estimates for each of the studies. In the next column, we have the weights or the information that each study provided to the overall pooled estimate and in the last column we have the standardized mean difference. Again, we standardize because of the differences in the outcome measures that were used and a 95% confidence interval. 
In the middle here we have the individual study estimates and this dotted line going vertical is the nul or nil effect, or no difference between the intervention and the control. We look relative to that line and also relative to each other and we see some variability in those individual study estimates and also variability in the bars leaving the squares which is the confidence intervals. It's fairly closely related to the sample size. 

So we look down here at the inactive comparators summary…this would be the dominant represented pooled estimate or inactive groups for physical activity outcomes and we see this _____ [00:21:07] has an estimate of 0.29 and a competence interval and also has quite a bit of heterogeneity. We’d like to see that to be a very low number and the P value to be slightly higher or greater than 0.10 and you see that there is significant heterogeneity.

The next group will be active comparators, we see the summary estimate in precise covers a lot of area, and the effect estimate is 0.17 so the 0.29 and the 0.17 can give an example of the strength of the effect. We’d like to see 0.8 or greater to be a large effect. A moderate effect would be around 0.5 and small effects are around 0.2 or lower so we see the small and moderate effect here and small effect here. Our overall summary, which had quite a bit of heterogeneity and was statistically significant, had a 0.26 overall effect, which is a slightly greater than small effect size. So overall, we had a broad range of individual study estimates that range from -0.15 to 1.22, as you see here. Some are favoring the control group and others on the other side towards the intervention group. We had a slightly stronger effect when the intervention was compared to an inactive comparator. We saw that here with the 0.29 and when we compare that to an active comparator, which was the 0.17. We also had a high amount of heterogeneity or variability between studies in the overall pooled estimate.
So…take home message about the physical activity outcomes…we found 12 studies that met eligibility for physical activity. The majority of those non-compared accelerometers against a weak or inactive comparator…there was substantial variability in individual study estimates and also substantial variability in outcome measures utilized for those studies. We didn’t find any studies that were found to be specific to the VA population and overall the existing evidence that we found suggests small statistically significant positive effects for accelerometer interventions or increasing physical activity levels. 
Moving on to KQ1Bb, which is about weight loss and maintenance…again we see a very similar outline of _____ [00:23:41]. On the left and side is the authors and years, the comparator again across inactive and active comparators, the intervention and control sample sizes and for our individual study estimates we also see variability. We have some that are a little bit larger and these are mean differences. We didn’t have to standardize this because it is in kg…they all have reporting weight loss so if it is a -0.8 or -0.67 for example, that would mean weight loss. When we see the inactive comparator summary it will be at -1.44 however, it is not statistically significant. You see here we don’t have a summary pooled estimate because we only have two studies and we’ve only pooled our studies together if we had three or more. 

When you look at the overall summary estimate, we again have a high amount of heterogeneity that was significant. Our overall pooled estimate was -1.65 indicating that the overall estimate was significant because it doesn’t cross that 0…that knoll of -1.65 kg. We did find 11 studies that met eligibility. There was a lot of variability in strength in the individual study estimates. They ranged from a -0.36 kg to -2.65. They had one study that had a -8 kg weight loss and this study was the longest duration of 52 weeks and had other characteristics that may have led to that larger decrease in weight loss.

Again, just like physical activity, we found a high amount of heterogeneity in our overall pooled estimate or variability between studies. Two studies on the active controls listed here…most studies showed a decrease in body weight as you can see here. Only one was statistically significant and this study used structure and supervised exercise, meal preparation and counseling for five months so it's a really robust comparator. 

Overall, for weight loss and maintenance, we found 11 studies that met eligibility for weight loss outcomes. Again, most compared the accelerometer against a weak, inactive comparator. There was substantial variability found in the strength of individual study estimates however most studies favored weight loss. Only two studies used an active comparator and both demonstrated a positive trend of weight loss. Only one was significant and in that, the device played a minor role in the study. Overall, the existing evidence shows small, statistically significant positive effects for accelerometer interventions on weight loss or maintenance. 

Our KQ1c, patient satisfaction with healthcare…we didn’t find any RCT that met our inclusion eligibility so we weren’t able to report on the studies for this outcome. 

Moving on to KQ2, which asked the question of do the effects for physical activity and weight loss vary based upon other population characteristics…and we’ll cover the characteristics of the population first…again, similar _____ [00:27:06]. On the left hand side is a _____ [00:27:09] for physical activity. You see the study column in this column here…the population…it's stratified by overweight, obese and sedentary studies here, older adult studies here, and then they had two studies with healthy volunteers and two studies with chronic medical illness so we didn’t have enough to do pooled estimates for either of those two population characteristics. 

For our overweight, obese and sedentary studies we see the summary estimates here which is quite broad and crosses _____ [00:27:42] so it wasn’t statistically significant but we also see a very similar study estimate here for the older adult 0.34 and 0.35 for overweight, obese and sedentary so there wasn’t much difference between these studies here and not much difference in the overall study estimate that we mentioned in KQ1 of 0.26, so we concluded there wasn’t any significant differences that we could find based upon these study characteristics or would it help us explain the significant heterogeneity that could be found in the overall summary estimate in KQ1. 
Very similar, on your right hand side was weight loss…again, we see stratified by the population characteristics you mentioned before. We see a summary estimate for overweight, obese and sedentary, one for older adults but one for healthy volunteers or chronic medical illness because we didn’t have enough studies to do pooled estimates for those. Again, we see similar effect sizes of -0.01 and -1.22 and we concluded that overall there wasn’t any significant differences by population characteristic or that help us explain the significant heterogeneity _____ [00:28:57] pooled estimate in KQ1. 

When we looked at the device role…did the device play a major or minor role in the intervention package again, similar _____ [00:29:10]. On your left hand side is physical activity and in this column now we have device role. We have several studies that use the device in a major role and a few studies that use it in a minor role. Our major device role summary estimate is 0.26 as a standardized mean difference and very similar we see one in the minor device role of 0.28…so not a lot of difference between these stratified estimates and our early estimate of KQ1. Again, we didn’t find any reason to think that there was a significant difference device role that would help us explain heterogeneity in our KQ1 summary estimate. Now looking on the right hand side of weight loss…several studies with the device using a major role are summary estimate -1.47, and a similar one for the minor device role of -1.99. We didn’t see much difference between these two estimates in our overall estimate and therefore we concluded there’s no significant device differences by device role. 

With adherence, we did find some information on adherence but only 4 of the 14 studies reported adherence information in their report and there was a lot of variability in how they measured adherence…by time use, days worn, percentage of days for example. The dropouts from the studies ranged from 12% to 31% and three studies with the accelerometer played a major role in intervention. There was a consistent pattern of decline in participant use over the study duration so we were unable to determine whether accelerometer adherence had an effect on the outcomes of interest when accelerometer uses part of this behavioral or educational interventions. 

Per KQ2b…device location…again there is one in our left hand side for physical activity under device location you’ll see where the device is worn in the study. Several are on the waist, a couple for the arm, wrist and one for multisite so we didn’t have enough studies to do a pooled estimate for the arm, wrist and multisite. We did for the waist. We see that the effects estimate standardizing mean difference for the waist was 0.24, which wasn’t much different than our overall pooled estimate and was fairly similar to the ones listed below. We again concluded there were no significant differences by device location for physical activity. 

Looking at weight loss, several studies used the accelerometer on the waist. We had a pooled estimate of -2.01 and for the arm, we are -2.08…so very similar effect estimates for the waist and the arm. We didn’t have enough studies to do a pooled estimate for the wrist but they were very similar across waist, arm and wrist so we did conclude that there were no significant differences by device location for our weight loss outcomes. The take home message do the effects vary? We also did some qualitative analysis because we didn’t find anything quantitative and in general, the interventions that capitalized on self-monitoring and tailored activity were associated with greater decreases in weight loss. Effects were even greater when these strategies were paired with behavioral counseling that focused on device feedback however, we did not identify any individual factors, the population characteristics, the device location or device role that were robust explanatory variables of heterogeneity or that variation between studies.

Limitations of the report…there were few studies, study design limitations and quite a bit of diversity in intervention packages where the accelerometer was used in a major and minor role and those interventions that were used along with it. The small sample sizes in most studies, therefore we can’t conclude that we may have a type II error as a result. No studies specifically recruited Veterans. The population is consistent with conditions and subjects that are highly applicable to the VA however. There is quite a bit of between study variability or heterogeneity in the pooled estimates and we were unable to explain this with our subgroup or moderator analysis. 

In the report, we mention and go into a little bit more detail than this about the research gaps and future directions. I’ll go over a few related to the population, interventions, comparators and outcomes. For the population, we did find very limited studies on those with chronic medical illness. For the interventions we’re unaware of what the optimal adjunctive intervention to go along with the accelerometer is or the intensity or dose of adjunctive intervention. There is quite a bit of variability in adherence and how that influences outcomes. Most of the studies do not look and see how did the adherence with the device influence their outcomes or the effectiveness of the feedback that was received by the participants in those studies for the accelerometer while using the accelerometer.
You saw before we had a few studies with active or robust comparators. Most were inactive. We had no studies that met eligibility that were head-to-head comparisons with pedometers. Some of the outcomes of how do participants interact with the feedback wasn’t reported and the facilitators and barriers to using accelerometers wasn’t reported. 

In summary, accelerometers demonstrated small positive effects on physical activity and weight loss. The small sample sizes with moderate to high heterogeneity in the current studies limits the conclusion that may be drawn. Larger, well-designed randomized trials are needed and clinicians or policy makers should consider these findings and the existing gaps in the literature before widespread use of the technologies.

At this point, I’d like to say a quick thank you to the Durham VA Evidence Synthesis Program under John Williams direction and Dr. Jennifer Gierisch. I’ve worked on a couple reports with them and always have a good time and learn a lot so I want to thank them and at this time we can answer any questions you may have. Here is some contact information for Jennifer and Michael, if you have questions after the webinar. 
Unidentified Female:
That’s excellent…thank you all very much. We do have some great pending questions and I know a lot of our audience joined us after the top of the hour so just so you know, to submit a question or comment please use the question section of the go to webinar control panel on the right hand side of your screen. Just click the plus sign next to the word questions and that will expand the dialogue box and then we will get to your question or comment in the order that it is received. 

The first question we have…the report seems to only be available on the VA’s intranet. Is there a way to access the public version? 

Dr. Jennifer Gierisch:

I can field that. Actually, the report is embargoed on the VA intranet for  six months but then it will be released widely.

Unidentified Female:
Excellent…so people can just check back on the ESP report page since they will be able to find it. Okay…how many different devices were used and how many devices had an associated app to supplement the feedback?

Dr. Adam Goode:
That’s a really good question. In the report, I think we provided a table and appendix of the names of the different types of devices. They were all accelerometers and sometimes the studies wouldn’t list exactly what they were and we’d have to go back and look them up and so forth so I don’t know exactly how many different types of accelerometers. As far as apps, that’s another question. We did list more detail in the report about adjunctive interventions or how the feedback was given but I don’t know right offhand. I don’t know if Jennifer knows as well.

Dr. Jennifer Gierisch:

No, I don’t. I was looking back at the set table in the full report to see if I could tally it really quickly. I can come back to it and also whoever sent that question, if you want to email me directly and I can get that information to you.

Unidentified Female:
Great thank you. As you can see, Jennifer’s contact information is up on the screen so feel free to email her directly and she’ll provide you with that answer. The next question…I was very surprised only 4 or 14 studies reported adherence. Adherence seems to be critical for sustained efficacy for wearables. Any theories why so few reported adherence?

Dr. Adam Goode:
We were also quite surprised considering we expected the same thing…that we would find much more detailed information. It was quite variable and considering the high number of dropouts, we also thought there would be _____ [00:39:04] more detail but I don’t really have any series…and we also expected there would be either some sensitivity analysis or some type of analysis to look and see if maybe their outcomes were influenced by dropouts or adherence and we didn’t find much of that either. Jennifer…do you have any other comments related to why you think that they didn’t report here?

Dr. Jennifer Gierisch:

Part of it might just also be that those data may be difficult to get depending on what device you’re using and if you’re able to kind of go in on the back end through the device and get that information automatically or whether you’re relying on self-report so it may just be an artifact of trying to figure out the best way to get at those adherence data.

Unidentified Female:
Thank you both. The next question…can you say anything about specific brands of these devices? Is Fitbit more accurate or effective than Jawbone etc.?  

Dr. Jennifer Gierisch:

That was beyond the scope of this report to look at validation studies. There are a plethora of studies and syntheses out there that have looked at some of the validation around these particular devices. I don’t know if Adam has any more insights into whether one or the other is more valid. I think that there are pros and cons to all of them based on what kind of movement you’re trying to record. 

Dr. Adam Goode:
I agree. I think that there have been some reviews on looking at the validity of these devices…newer devices…but off the top of my head I can’t remember. We spent so much time out of that specific type of question on this report that I couldn’t answer just right off hand. 

Unidentified Female:
Okay…thank you for those responses. This is a several part question so we’ll just get through them one at a time. What do you think was the likely source of the high variability? Device quality or accuracy? Was it feedback format or quality?

Dr. Adam Goode:
I think it can be several things. 

Dr. Jennifer Gierisch:

It’s probably several things working in conjunction. There were a bunch of different underlying populations…we tried to look at that. There were a bunch of different devices that were used that capture slightly different types of outcome so there was great heterogeneity even in the way outcomes were recorded. I think one of the larger sources of heterogeneity across these studies are the actual intervention packages potentially. Originally, we wanted to sort of take a deeper dive on these co-interventions that were offered with the…we’ll just call them accelerometers because all the devices in all the studies were accelerometers. There was such a variety of co-interventions that we basically had to go back and back-code by did the accelerometer play a major or a minor role but even within that major and minor role category there is great variability but we had too few studies to look at anything in any sort of multivariable way so that’s why I think our moderator analyses didn’t really explain much of the heterogeneity because the heterogeneity is probably best explained by a multitude of factors. 

Dr. Michael Goldstein:
I do think when folks read the report they can see the variety of what Jennifer called co-interventions so there were some studies that included the accelerometer as part of a comprehensive intervention that for the weight management studies included some significant dietary interventions as well and then there were other studies where there was a very limited amount of “co-intervention” beyond the accelerometer and perhaps some feedback that was given to the participants. I think that contributes to the variability too. 

Dr. Jennifer Gierisch:

Just to expand on that…we had everything from handing someone an accelerometer and saying have fun all the way to interventions that also included feeding programs that gave people two meals a day so you can see where that…and again, that 1:1 spectrum that would be the accelerometers playing a major role when they accelerometer was really the major intervention component and on the other end where there are these large, robust, other interventions including feeding programs where the accelerometer is just a part of a larger intervention package. 

Dr. Michael Goldstein:
Even though it wasn’t a quantitative analysis, looking at the contribution of those co-interventions and the finding that Adam reported that there seems to be a stronger effect when there was more significant behavioral and other co-intervention components. 

Dr. Jennifer Gierisch:

That’s an excellent point. That specifically played up the feedback capabilities of those devices and helps people digest it and goal set around it. Adam, I think this might be a nice time to talk a little bit about the duration analysis that we did that wasn’t specifically a part of this report but I thought was a very interesting finding. 

Dr. Adam Goode:
Like Jennifer mentioned, we didn’t look at intervention duration as part of the report as it wasn’t ​​​​_____ [00:45:26] meaning how long was the accelerometer or the suite of interventions used for the study which ranged between 12 weeks and 52 weeks a year. We did look at that later on as a continuous variable and there is some trend that was a significant modifier so it did matter and it helped explain the heterogeneity for physical activity. What was surprising to us initially was that studies had shorter durations around the 12 week mark had stronger effects in modifying that relationship even more than the ones that were longer in duration. We don’t know for sure if the adherence of the device or the motivation to use the device after a longer period of time dropped off and that can certainly make the effect sizes drop off as well. 
Unidentified Female:
Thank you. The second part of that question…do you think the most recent generation of activity monitors that include GYRO and HR monitors might improve accuracy and study consistency?

Dr. Adam Goode:
I don’t know the details of those monitors and we didn’t really study accuracy of the devices per se rather than their effects and I think one of the major things that we found was we don’t know if it would matter with adherence and so forth so I don’t know if I can answer that question directly from the standpoint of would it influence our results because our results weren’t really centered around the validity of the device per se. 

Dr. Jennifer Gierisch:

I agree with what Adam said but I’m not necessarily sure that the variability that we saw is directly related to the device that they use. It may be the way in which they decided to report the outcomes from the devices that may have added to that variability. These devices can report out in multiple ways and then you have to standardize that. I do think that the underlying variability that we saw is more directly related to the variability and the population studied and the intervention packages used and even the…which we haven’t touched on before…even what it was compared to. Many times it was compared to some kind of very weak control like we tried to operationalize weak versus active but even within that active and weak comparator category there was some heterogeneity of what the comparator are which obviously impacts what the effect sizes are. 

Unidentified Female:
Thank you both. The next question…what is meant by device feedback and what mechanism was the feedback provided? On the monitor? On their phone? 

Dr. Adam Goode:
That’s a really good question. It was so variable. Device feedback could have come through an internet-based program, different types of smartphone modules specifically designed for accelerometers with a suite of interventions. We define it as if they were getting some type of input about their physical activity and movements from the device it was considered feedback. Jennifer…do you have anything to add?

Dr. Jennifer Gierisch:

I would agree. One of the studies that had the biggest impact on outcomes was one that actually used written feedback based off the device feedback to the person so helping them digest that information and not just relying on the device to give them feedback but also using that device feedback in a way that was easier to understand and operationalize. 

Dr. Michael Goldstein:
In some of those studies, some of those conditions included goal setting as a part of the process. There was feedback about how well the physical activity levels as measured by the accelerometer were helping them to meet their goals and that’s an important part of behavioral component of our Move! weight management program to utilize the physical activity feedback or the physical activity monitoring as a way of looking at progress towards goals as well as what may be getting in the way of success.

Unidentified Female:
Thank you. Do you have recommendations on future studies for how to operationalize adherence?

Dr. Jennifer Gierisch:

That’s actually a really great question. If there was a way to get objective adherence data as opposed to self-report, I think that’s going to be one of the strongest measures of use. We’re getting ready to launch a study using one of these devices and we’ll be able to do that and we’re going to be objectively tracking via wireless uploads how often people are able to rip the data off the devices. I think that may be one of the gold standards ways to go at capturing adherence because self-report may not be the most reliable and I think any way you can automate it…I think at least some of the studies that we saw that were using cataloged adherence or were relying on folks to actually upload their data but a lot of these devices have the capabilities for these uploads to happen seamlessly. That’s the kind of adherence data that researchers need to tap into however, that’s a very difficult process because you really need to have some sort of back end way to get into the device, as I eluded to before, to be able to capture that adherence data and that’s a permission that’s usually set on the user level so you might have to build some other platform that can go in and grab those data and bring it back to you. It’s kind of a complex process but it can be done. Adam…did you have thoughts on this?

Dr. Adam Goode:
No, I agree. I think that the first step is measuring everything. The studies that did measure it didn’t really look and see if it influenced the results of their studies and that would be the next step.

Dr. Jennifer Gierisch:

That’s a great point to make is to see does adherence matter. We all hypothesize that it does but actually you’re right…none of the studies looked at it as a moderator. 

Dr. Michael Goldstein:
I know we’re reaching almost the end of the hour, can I jump in and make a combined comment and question?

Unidentified Female:
Absolutely.

Dr. Michael Goldstein:
Jennifer, I wanted to call people’s attention to the other report that is recently available that your group completed looking at pedometers and doing a review of reviews of the systematic reviews that were already available for the older technology. I think that review is very helpful to us as well because along with this data it even more strongly shows the value of the use of monitoring…particularly physical activity monitoring as a component of both physical activity interventions and weight loss interventions. Do you want to say something about that report too?

Dr. Jennifer Gierisch:

Oh my…I haven’t thought about that report in a while but basically it showed a small popular effect of using pedometers to log folks physical activity. Again…sort of the same features and help me Michael, it’s been a while since I’ve looked at that report…but some of the same underlying themes that these effects vary by population but that these devices (even simple pedometers) are best when they’re married with things like goal setting interventions as well. These are not what we would call standalone standup interventions so just handing someone a pedometer or handing someone an accelerometer likely does very little to move the needle on changing outcome.

Dr. Michael Goldstein:
The findings actually for the effects of combined interactions were I think stronger in that analysis. There were more studies, more numbers of patients who participated overall and what was also impressive to me in reading those reviews is that there’s also an impact on…there were enough studies done in patients with chronic conditions to show an effect even in dependent of weight loss on those conditions…on diabetes management, on blood pressure management for example as well as an effect on weight. It gave us more confidence in making recommendations in our programming to include some kind of device for tracking and monitoring and using as you suggest…a way of checking progress towards goals and giving people feedback about their successful use of other strategies to manage their condition. To me, together with this new report it provides impetus for us making the case for inclusion of some form of physical activity device in our weight management programs and our physical activity interventions and moving forward I think it’s become even a greater part of our treatment programming. 

Unidentified Female:
Thank you all. I do have four pending questions but we are nearing the top of the hour. Are you three able to stay on and help answer those for the recording?

Dr. Jennifer Gierisch:

I can.

Unidentified Male:
Sure.

Unidentified Female:
Excellent. Thank you…I appreciate it. If our attendees do need to drop off at the top of the hour, when you exit the session please wait just a second while the feedback survey pops up on your screen and take just a moment to fill out those few questions. We do look closely at your responses. Did any of the studies present or discuss incentives for participating?

Dr. Jennifer Gierisch:

We specifically looked at that as an additional or adjunctive intervention and none of them did. That is a very rich area. We actually just recently got a study funded to look at some of that work. The answer to that is now but it's a great area to look at is how you can pair incentives with these devices to see if you can get some more bang for your buck.

Unidentified Female:
Thank you. Were there any sub-analyses conducted on impact of these devices with populations with physical disabilities? For example, people with levels of paralysis that may have unique concerns with wearability?

Dr. Jennifer Gierisch:

Not in the studies that we looked at…no. 

Unidentified Female:
Thank you. Did you run any cross correlation between adherence and effectiveness of the use of the wearables? It looks to me like the less effective of accelerometers is dependent on adherence. 


Dr. Adam Goode:
We didn’t do any quantitative analysis with adherence because we couldn’t find a common footing to put that data to do subgroup analysis or get a closer look at it for our outcomes and we couldn’t really get to a…only four studies reported it and they reported it differently in each of the studies so we weren’t able to do any common study analysis.
Dr. Jennifer Gierisch:

And help me Adam think through this but I think that kind of dovetails nicely with the duration analyses that we did after this report that was directly the opposite of what we had hypothesized which was that longer studies would have greater effects but we actually found quite the opposite and it could be that if they’re not supported with the nice wraparound interventions that folks just stopped using them so adherence is very low and there have been several good studies that say a lot of these devices just end up in a drawer after a couple of months. 

Dr. Adam Goode:
That’s really a good point that you make Jennifer. It could be a reason that we see the significant moderation from the duration of the study is that…that is one factor…the adherence or the motivation to use the device really starts to drop off after or the feedback its used with is another one.

Unidentified Female:
Thank you both. How do you think the use of recent developments in wearables like smart watches and Fitbits will effect adherence? 

Dr. Adam Goode:
If it's providing a different way to keep someone motivated then sure…it may improve adherence but I think there are still quite a bit of questions related to how to best do that with adherence and these devices so I am not quite sure. 

Dr. Jennifer Gierisch:

I was going to say the same thing. Unless there’s a way that these new devices give feedback in a way that is novel, or exciting, or changes it up in some way that keeps the end user engaged, these devices again will probably just end up in the drawer like everything else. I think that this idea…and I think Dr. Goldstein talked about this as well…of making these devices part of an integrated program that wraps around the person and supports the person in helping them figure out the progress they’re making towards their self-determined goals I think are some of the best uses for these devices. 

Unidentified Female:
Thank you…what measure did you use for patient engagement?

Dr. Jennifer Gierisch:

We didn’t actually capture patient engagement in this. I’m wondering if the person meant to say adherence.

Unidentified Female:
Okay…they can write in for further clarification if they need.

Dr. Jennifer Gierisch:

Sorry if I’m misinterpreting the question.

Unidentified Female:
No problem. The final question…what was the outcome of longer duration studies for physical activity and weight loss since that is more important than the adherence in the long run?

Dr. Adam Goode:
I think that goes back to our analyses that we did after the report on study duration, physical activity and weight loss outcomes…whether or not they influenced some results and it does. It’s just that what seems to be the shorter duration has the stronger effect and we think…and one of the strong reasons may be the adherence to that device because over time the effect sizes appear to get smaller as the studies went longer. We didn’t have…we had 14 studies but we didn’t have a whole lot of studies that went longer than 20 or 24 weeks so it's somewhat of a guarded discussion but the studies that were less than that are in the 12 week mark do appear to have a stronger effect size.

Dr. Jennifer Gierisch:

Adam brings up a really good point which I mean…we stressed in some of the summary points but for devices that are relatively ubiquitous in our society you can’t go to a health fair, or get a smartphone, or walk into any store right now and not be bombarded with activity monitoring devices. This is a relatively understudied area and the studies that have been done are of a relatively small size and we saw that the majority of them also have some study design flaws so this is an area that’s really ripe for research to swoop in and help figure out key 
questions like what are the best interventions to support someone in behavior change when they’re using these devices and some of the other research questions that Adam presented at the end of the talk. 

Dr. Michael Goldstein:
I would echo that and say we have a great opportunity at the VA because of, for instance, the Move! program and those investigators out there that want to help us answer those questions and we’re happy to consider collaborations in that area. We enjoy our collaboration with Durham already in several ongoing trials that address some of these topics so we’re interested in more. Just to address real quickly that question that you were referring to and the question from the listeners, maintenance of the outcomes is an important feature that most of these studies didn’t address at all. They looked at the impact on short-term outcomes not the maintenance of the behaviors…the physical activity behaviors that we hope will spill over obviously over time into their routines and be something to maintain because the benefits of physical activity are not something that you’re going to gain in the short run so much. We hope that those behaviors are maintained enough to see the benefits on long-term weight, to see the benefits on the prevention of the conditions or the ameliorations of the conditions that they may already have. Studies that look at longer term maintenance after the intervention is over are important too.

Unidentified Female:
Excellent thank you. That is our final pending question. Do any of you have any comments you’d like to make before we get going? 

Dr. Michael Goldstein:
I really want to thank the HSR&D group, Jennifer, Adam and their colleagues for this wonderful work. We think it's important and it will help us to make decisions about integration of these devices into the interventions that we develop and support and we look forward to trying to answer some of the research questions that are still there. 

Dr. Jennifer Gierisch:

I’m thinking that’s a great note to end on.

Unidentified Female:
Fair enough. For any of my attendees that have any followup questions, please feel free to contact our presenters directly. I’d like to thank each of you for coming on and lending your expertise to the field. Of course, I’d like to thank our attendees for joining us today. This session has been recorded and you will receive a followup email two days from now with a link leading to the recording so feel free to pass that along to anybody you feel may be interested in this topic. Once again, thank you to everyone for joining us and this does conclude today’s HSR&D cyber seminar. Have a great rest of the day. Thank you.  
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