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found in MRI findings of the
lumbar disks. “No tendency for
greater disk degeneration was seen
among drivers.”

Other findings indicated that
although physical loading appears
to influence disk degeneration, the
effect size is very modest, which
would help explain the inconsistent
results of previous studies. “In fact,
we found indications that routine
loading may actually have benefits
to the disk,” the researchers wrote.

These findings raised questions
about the adequacy of an injury
model or “wear-and-tear” view of
disk degeneration. During the
course of these studies, researchers
who viewed images of the twins’
spines side-by-side saw a strong
resemblance in both the degree of
disk degeneration and in the types
of findings and spinal levels
involved. “Those observations led
us to pursue studies of genetic
influences,” they wrote.

Genetic link confirmed
These studies and others provided
motivation for identifying associ-

ated genes. “Disk degeneration and
back pain are clearly not synony-
mous and the association between
the two is routinely debated. Yet, if
disk degeneration does influence
back pain problems, and both have
a substantial genetic component,
disk degeneration may be one
pathway through which genes
influence back pain,” they wrote.

To examine whether genetic
influences on back pain are medi-
ated through genetic influences on
disk degeneration, the team
conducted a classic twin study
using multivariate quantitative
genetic models to estimate the
degree to which genetic effects on
back pain correlate with genetic
effects on disk degeneration.

“A substantial minority (up to
one quarter) of the genetic influ-
ences on pain was due to the same
genetic influences affecting disk
height narrowing,” they wrote.
“Yet, the substantial portion of
genetic influences on pain left
unexplained suggests an important
role for other genetic influences
that may affect pain processing,

reporting, or other underlying
pathological conditions.”

In contrast, less than 5 percent
of the variance in back pain
outcomes explained by environ-
mental factors was due to the same
environmental factors influencing
disk height narrowing, supporting
earlier studies that showed negli-
gible or modest effects on disk
degeneration of occupational activi-
ties associated with back pain
complaints. The researchers then
asked whether particular environ-
mental physical loading exposures
serve primarily to exacerbate symp-
toms rather than cause the under-
lying pathology.

“Although little overlap was
found between environmental
factors influencing pain reporting
and disk narrowing, environmental
factors do appear to have a
substantial role in disk height
narrowing as do genetics,” they
wrote. This indicates that influen-
tial environmental exposures, such
as biomechanical forces, may need
to be refined or reconceptualized to
include hypotheses of interactions

with other systems and the path-
ways through which they may
affect lumbar disk degeneration
and associated pathology.

Future work
The investigation of genetic influ-
ences on disk degeneration is still in
its infancy, the investigators state.
“Future research will aim to clarify
the genetics of disk degeneration,
identify influential environmental
factors, and explore the interplay
between the two.” Better phenotype
measures will likely be needed.
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Fig. 2 High degrees of similarities in disk degeneration were noted between twin siblings, often despite high discordance in lifetime physical loading exposures.

Reproduced with permission from Battié MC, Videman T, Parent E: Lumbar disc degeneration: Epidemiology and genetic influences. Spine 2004;29(23):2679-2690.
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