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Foot posture, foot function and low back pain:
the Framingham Foot Study
Hylton B Menz1,2,3*, Alyssa B Dufour2,4, Jody L Riskowski2,3, Howard J Hillstrom5, Marian T Hannan2,3

From Australasian Podiatry Council Conference 2013
Sydney, Australia. 2-5 June 2013

Background
Low back pain is a highly prevalent problem world-wide.
Abnormal foot posture and function have been pro-
posed as possible risk factors for low back pain, but this
has not been explored in detail.

Methods
Data were collected on 1,930 members of the Framing-
ham Study who completed the foot examination in
2002–2005. Low back pain, aching or stiffness on most
days was documented on a body chart. Foot posture and
foot function were evaluated using the Tekscan MatS-
can® system. Foot posture was categorized as normal,
planus or cavus using static weightbearing measurements
of the arch index. Foot function was categorized as nor-
mal, pronated or supinated using the center of pressure
excursion index derived from dynamic foot pressure
measurements. Asymmetry in foot posture and foot func-
tion was also determined. Sex-specific multivariate logis-
tic regression models were used to examine the
associations of foot posture, foot function and asymmetry
with low back pain, adjusting for relevant confounding
variables.

Results
Low back pain was reported by 661 (34%) participants,
including 404 (37%) women and 257 (30%) men. Foot pos-
ture showed no association with low back pain. However,
pronated foot function was significantly associated with
low back pain in women (odds ratio [OR] = 1.51, 95% con-
fidence interval [CI] 1.1 to 2.07, P=0.011) and this associa-
tion remained significant after adjusting for age, weight,
smoking and depressive symptoms (OR = 1.48, 95%

CI 1.07 to 2.05, P=0.018). Asymmetry in foot posture or
foot function was not significantly associated with low
back pain.

Conclusion
This is the first population-based study to examine the
associations of foot posture and function with low back
pain using objective biomechanical measurements. The
findings suggest that pronated foot function may contri-
bute to the development of low back symptoms in
women. Interventions which modify abnormal foot func-
tion, such as foot orthoses, may therefore have a role in
the prevention and treatment of low back pain.
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