
SIT-STAND DESKS:
An Incomplete Solution

Prolonged sitting has been associated with 
many health concerns including increased 
risk of obesity, cardiovascular, metabolic dis-
orders, and low back pain (LBP) (Le and Mar-
ras 170). These associations, coupled with the 
fact that many occupations involve sitting for 
up to two thirds of the workday, have led to a 
series of clickbait media headlines along the 
lines of, “Sitting is the New Smoking!” And yes, 
sitting is bad, but the real culprits are a lack of 
movement throughout the day, as well as the 
posture that your body assumes for these ex-
tended periods of time.

Standing is one alternative to sitting, but it 
comes with its own list of detriments. Standing 
workstations have become popular as an ap-
proach to counteract the effects of prolonged 
sedentary behavior and encourage movement, 
but they are an imperfect and incomplete solu-
tion. The standing function of sit-stand desks, 
which allow the user to switch between a seat-
ed and standing position, appears to be gross-
ly underutilized. One study found that as few 
as one in five people change their daily seated 
behavior when presented with a sit-stand op-
tion (Wilks 362). Prolonged standing has been 
shown to induce LBP in people who did not 
have a history of low back injury (Le and Mar-
ras 170).

So what are we to do? Researchers at Ohio 
State University (OSU) recently published as-
tudy, funded by Focal Upright,  in the Journal 

of Applied Ergonomics to examine how three 
workstations that place the body in three dif-
ferent postures affected the forces on the us-
er’s back and spine, the amount moved, and 
the user’s overall comfort (Le and Marras 171).

The three workstations examined were a sit-
ting workstation, a standing workstation, and 
a perching (upright leaning) workstation. The 
upright leaning workstation studied was creat-
ed using a Focal Upright Locus Seat and Focal 
Upright Sphere Desk  (Fig. 1).

The results of the study suggest that an upright 
leaning workstation represents a reasonable 
tradeoff between the costs and benefits of sit-
ting and standing office workstations.

Fig. 1. Focal Upright Locus Seat and Sphere Desk
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Force on the Spine (aka. Spinal Loading)

In examining the effects of the different work-
stations on the spine (measured using anteri-
or/posterior shear), results indicated that using 
the upright leaning workstation resulted in the 
lowest measured spinal loading. The standing 
workstation resulted in the highest spinal load-
ing. Over time, significant forces on the spine 
can lead to LBP.

Movement

The standing workstation induced the most 
movement, with the amount of movement in-
creasing over time. The leaning workstation 
resulted in sustained, moderate, supported 
movement throughout the test, and the seat-
ed workstation resulted in little to no move-
ment. However, not all movement is created 
equal. These results demonstrate that the up-
right leaning workstation and its correspond-
ing leaning seat may have caused device-in-
duced movement, rather than pain-induced 
movement as may have been the case with the 
standing workstation (Fig. 2).

Comfort

The OSU researchers used both a physiologi-
cal measurement, Heart Rate Variability (HRV), 
as well as subjective reporting in order to es-
tablish a comprehensive understanding of 
comfort. The highest reports of discomfort 
were observed in the low back while in the 
standing condition.

This discomfort may explain the increased 
movement over time and overall low stand-
ing position adoption rates. The reports 
for the low back discomfort in the seated 
and upright leaning conditions were not
different from each other, which means that the 
leaning posture’s comfort level for the lower-
back was not significantly different than that of 
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 Fig. 2. Postural transitions across time for the three 
different workstations (Chart reprinted from OSU 
Study)

being seated (Fig. 3). 

Meanwhile, HRV was not significantly different 
when comparing leaning to either standing or 
sitting.
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Conclusions

Leaning workstations do present a practical 
alternative to both sitting and standing office 
workstations.

Leaning has significantly less spinal loading 
than standing.

Movement is a key factor in fighting LBP and 
leaning workstations offer sustained, supported 
mobility, as opposed to pain-induced move-
ment from standing workstations or limited mo-
bility while seated. 

Leaning workstations are similar in comfort to 
sitting workstations, while potentially also being 
better for long-term back health.
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Fig. 3. Discomfort reports for the low back and low-
er extremities assessed after one-hour work periods 

(Chart reprinted from OSU Study)
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