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Dear JBMR Plus Editor, 

We thank the authors for their interest in our study on 
the use of targeted vibration therapy for the treatment of 
low bone density. In our study, we evaluated the safety and 
effectiveness of a wearable vibration device, the Osteoboost 
Belt, in postmenopausal women with osteopenia. 

We agree with the authors’ support of exercise as an impor-
tant tool in combating age-related bone loss. In fact, several of 
our co-authors have recently published a study on the benefits 
of a resistance training and high-impact exercise program 
on bone structure.1 Exercise has numerous benefits for bone 
and overall health, and we also encourage all older adults to 
engage in regular exercise in addition to using Osteoboost. 
However, the reality is that many older adults do not or cannot 
safely engage in weight-bearing exercise.2–4 In addition, for 
those who do exercise consistently, many only engage in low-
intensity types of exercise (eg, walking, yoga, etc.) that are 
often not sufficient to prevent bone loss.5,6 Furthermore, 
many women are unable to participate in resistance training 
and high-impact exercise due to lack of access to the equip-
ment, facilities, and trainers.7 

We see vibration therapy devices, like the Osteoboost Belt, 
as complementary to exercise, particularly for patients who 
are not able to engage in regular exercise that is intense 
enough to stimulate bones in the hips and spine. Furthermore, 
the authors state: “The investigators’ conclusion that such a 
focal treatment could be prescribed as a treatment strategy 
for osteopenia, a systemic – not a local – disease, is not 
supported by the study results.” However, we stated in the 
manuscript: “The Osteoboost Belt (Bone Health Technolo-
gies, Inc., Redwood City, CA) is an FDA-cleared wearable 
device that delivers targeted vibration to the lumbar spine and 
hips.” It is clear that the manuscript did not claim treatment 
of systemic osteopenia throughout the body. Osteoboost was 
designed to provide targeted vibration focused at the lumbar 

spine and hips, the bones for which fractures can have the 
most serious consequences. 

Regarding the authors’ comments about the study end-
points and results, we would like to clarify a few points. First, 
the primary endpoint of the study was percentage change 
in vertebral strength of the L1 vertebral body (or L2 if L1 
was not analyzable) as determined from CT scans. When 
comparing the Active and Sham treatment groups, a trend of a 
benefit was observed for the mITT population (p = .17), which 
achieved statistical significance for both the study completer 
population (p = .040) and the pre-specified per-protocol (PP) 
population (p = .028), where PP was defined as subjects who 
used the device at least 3 times per week. Use at 3 d per week 
is a modest level of compliance and a meaningful benefit for a 
device that is intended to be used 7 d per week, and treatment 
benefit increased with higher compliance. It is important to 
note that the PP population is clinically practical and relevant 
since benefit cannot be achieved if the therapy is not used 
consistently, which is also true for exercise. 

Second, after 12 mo, the PP population experienced a rela-
tive benefit from Osteoboost therapy of +2.36% (p = .028) 
for vertebral strength and +1.68% (p = .016) for vertebral 
volumetric BMD (vBMD), levels of benefit that are rarely 
matched by high-intensity exercise programs. While our study 
did not show a significant treatment effect for DXA-based 
lumbar spine BMD, as noted in the manuscript, the limitations 
of DXA scans at the lumbar spine must be considered: “The 
lack of statistical significance in the DXA-based results is 
likely due to the higher noise inherent in DXA measures, 
particularly of the lumbar spine.8–10 This noise results in 
lower sensitivity to detect changes that occur over 12 mo. 
Indeed, clinical studies have shown that bone loss in the spine 
for control groups can be detected earlier and is statistically 
more significant by BCT than by DXA.”8 The Osteoboost Belt 
applies vibration to the sacrum, which is located five vertebral
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bodies away from L1. We, therefore, expect similar benefits 
to strength and vBMD for L2-L5, which are closer to the 
vibration source, although this must be confirmed in a future 
study with these CT-based assessments. 

Third, as the authors stated and we acknowledged in the 
manuscript, our study was underpowered for the DXA-based 
secondary endpoints. For the hip, we believe it is noteworthy 
that trends were observed across all study populations for per-
centage change in total hip BMD (p = .13, p = .07, and p = .19  
for the mITT, completer, and PP populations, respectively). 
While not statistically conclusive in this study, additional data 
will further elucidate the effect on hip BMD. In this vein, the 
conclusions in the manuscript were focused and aligned with 
the study results. 

As clinicians and researchers in the ASBMR community, we 
take quite seriously how intensely patients are actively seeking 
safe and effective treatments for their low bone density. This 
provides our motivation, and we encourage the community 
to view it in the same way. We see this as a mandate to 
develop and evaluate novel treatment options so that we can 
provide each patient with the best solution that meets her or 
his individual needs. 
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