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ABSTRACT

Previous study demonstrated that elders with cervicogenic headache (CEH) had
cervical musculoskeletal impairment, but no studies have been undertaken in the
cervical muscle structure, and no comprehensive studies of pain sensitivity in this
group. In addition, it has been shown that elders with various types of intermittent
headaches also had neck pain in concomitance with cervical musculoskeletal
impairment. Physiotherapy treatment may be effective for these groups. Thus, this study

consisted of 3 sub-studies.

The first study aimed to investigate the relative cross-sectional area (rCSA), fat
infiltration and lipid content of the cervical muscles in elder women with and without
CEH, 14 participants for each group. The rCSA and fatty infiltration of the cervical
muscles (rectus capitis posterior minor (RCPMIN), rectus capitis posterior major
(RCPMAJ), multifidus (MUL), semispinalis capitis (SECP), splenius capitis (SPC),
longus capitis/colli (LCa/LCo) and sternocleidomastoid (SCM)) were measured using
magnetic resonance imaging (MRI). The lipid content of the cervical muscles
(RCPMAJ, SECP and SPC) was measured using magnetic resonance spectroscopy
(MRS). The results demonstrated that the CEH group had significantly reduced rCSAs
in the RCPMAJ and MUL as well as increased fatty infiltration in the RCPMIN,
RCPMAJ and SPC muscles compared with controls (all p < 0.05). No significant



differences between groups in the lipid content of any cervical muscles were found (all

p > 0.05).

The second study aimed to investigate pain sensitivity in 18 elder women with
CEH compared with 17 healthy controls. Sensory testing including pressure, heat and
cold pain thresholds and supra-threshold heat pain ratings were measured over the
temporalis muscle, upper cervical spine and tibialis anterior muscle. The results showed
that the CEH group had lower cold pain thresholds over the upper cervical region when
compared with controls (p = 0.04). There were no between group differences in pressure

and heat pain thresholds and supra-threshold heat pain ratings at any sites (all p > 0.05).

The last study aimed to evaluate the effectiveness of physiotherapy treatment in
elders with intermittent headache associated with neck pain and concomitant cervical
musculoskeletal impairment. Participants included 39 elders with intermittent headache
randomly assigned into 2 groups; 18 participants in the physiotherapy group and 21
participants in the usual care group. Participants in the physiotherapy group received 14
treatment sessions. Primary outcome was headache frequency, and secondary outcomes
including headache intensity and duration, neck pain, neck disability, range of motion,
treatment benefit and medication intake. These were evaluated at baseline and after
treatment (11 weeks). Results revealed significant improvements in all outcomes in the

physiotherapy group compared with the usual care group (all p <0.05).

This study provides evidence that elder women with CEH had muscle atrophy and
increased fatty infiltration in the cervical extensor muscles as well as localized pain
sensitivity to cold stimuli. In addition, physiotherapy treatment is effective for elderly
with headache associated with neck pain and impairment. An overview of the study
supports the association between headache and cervical musculoskeletal impairment in

the elderly.



