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12 Electronic guidance of behaviour relevant to migraine: a
pilot in low back pain

D. A. Kruise, M .J. Sorbi, J. M. Bensing, A. M. van Dulmen, P. M .M.
Spreeuwenberg

Introduction

Self-management in patients with persistent somatic diseases is a key focus of
health psychology research at Utrecht University. Self-management refers to the
individual's ability to manage the symptoms as well as the physical and
psychosocial consequences of chronic diseases in order to assure optimal quality
of life. Self-management can be instigated by direct guidance provided by a
clinical coach, who is professionally licenced in the behavioral sciences. Recent
efforts, however, focus on patient to patient support on the one hand2 and on
Internet assistance on the other in order to make self-management training in
health care available to an optimal extent, while maintaining quality with the
lowest possible costs (figure 1).

See the contribution of Mere Ile et al. in this book..7
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Figure 1. Utrecht University key focus of research in health psychology
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The present paper covers a pilot study, which is being conducted at the
Netherlands Institute for Health Services Research (NIVEL) in collaboration with
the Utrecht University Health Psychology Department, on the feasibility of
linking an electronic diary (employed by patients to monitor their disease)
through 'smart phone' data transmission to the Internet. The Internet facility
permits a clinical coach to review the data instantly and to provide online
feedback, support and self-management tips in direct response to the patients'
actual state. The pilot study, conducted in low back pain, is of direct relevance to

migraine.
Electronic diaries have been successfully employed in migraine (1-3) and are
now being increasingly used for the accurate monitoring of symptoms,
prodromes, moods, medication-use and other behavioural variables in the context
of individual daily life (4,5). Electronic diaries are convenient in usage and well
accepted by patients. Compliance is high and reliability better than in paper and

pencil diaries. Other advantages are that process data are available and
automatically stored in addition to the content data. Process data include, for
example, time of the diary entry, response delay, fill-in time and missing values.
In addition, data entry into the main computer is fast and flawless, data
conversion is easy and statistical analysis is instantly possible.
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Another development in recent years has been the broad expansion of the Internet

and its possibilities. Preliminary evidence suggests that Internet technology can
support behaviour change in health care (6). A study carried out by Tate et al.
showed that access to Internet resources in the context of a weight loss
programme and the delivery of structural behavioural feedback via e-mail

promoted weight loss (7). In The Netherlands psychological interventions
through writing assignments are recently offered through the Internet as part of a

health care programme (Interapy) for Post Traumatic Stress Disorder (8).

Research on lower back pain has shown that psychological factors are related to

pain intensity and to disability. Electronic diary monitoring revealed that
avoidance behaviour in chronic pain disorders was stronger than pain intensity in
predicting immobility due to pain (9-10). Inactivity or immobility influence the
development of chronic pain disorders. Staying active and mobile is therefore of
crucial importance, particularly in the early phase of developing chronic pain.
This is not easy, since this task seems paradoxical to patients who continue to
think that their pain requires rest for healing and therefore regard the sparing of

their body as most adequate. When pain becomes chronic, however, the patient

should remain as active and mobile as possible, in order to prevent muscle

atrophy and so-called 'deconditioning' to occur, since this will increase the

propensity to have pain. 'Graded activity', the gradual increase of muscle activity

and mobility in pain patients, is therefore an acknowledged behavioural approach

employed by physiotherapists and health psychologists in the treatment of

chronic pain. 'Graded activity' is an important target for self-management of
patients with musculoskeletal pain, particularly when the onset of pain is

relatively recent.
Self-management of pain and disability is increasingly acknowledged as an
essential part of adequate care of chronic pain (11,12). However, sufficient
empirical evidence supporting the effectiveness of interventions aimed at
improving self-management in patients with chronic pain is as yet unavailable. A

vital problem is that the self-management interventions that have been under
study so far are non-situational. Patients are taught self-management in a clinical

setting, and may find it difficult to incorporate this in daily life. New means of
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communication have become widely available and could provide an excellent
opportunity for low-threshold communication between patient and provider,
specifically with regard to supplying situational feedback while coaching the
patient's self-management of chronic pain.
The present paper describes the web interactive technology developed to test the
feasibility of electronic diary monitoring and online situational feedback in
promoting graded activity in patients with low back pain of recent onset.

Method

TECHNOLOGICAL STRUCTURE

A server is used to connect to a private network. Here, beeps are generated,
signalling the patient to fill in a pain and activity diary. The questions of the diary

are located on this private network, accessed through the server. Data are saved
on this private network as well. The patients use a mobile phone to receive the
beeps, and to connect a palm top 'computer (PTC) to the private network. The
diary is filled in on the PTC and data are transmitted through the mobile phone
utility to be saved on the network. The researcher and/or clinical coach have a
mobile call-in facility, using a laptop and mobile phone to connect to the
network. This makes it possible to connect to the server anytime and anywhere,
that is to say: the clinical coach can work independent of desktop office facilities.
In the present pilot study the primary researcher is a licensed health psychologist

(the first author) who developed and executed the feedback under close
supervision of a behaviour therapist and licensed clinical psychologist (the
second author). The first author was the only person who had access to the
patient files.
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REGISTRATION PROCEDURE

Four times a day, a signal is generated by the server and sent to the mobile phone,

which produces a beep signalling the patient to fill in a diary. The signal occurs
randomly within four time-frames (see figure 2). The mobile phone is used to
receive the beep signal and to connect to the network. The connection is wireless
and can be established using either 'infra red' (as in our application) or 'blue
tooth'. After the patient has recorded the diary, the data are saved on the server
and are immediately accessible to the researcher / clinical coach. Examples of
questions in this diary are: "Right now, I have pain in my back", answered on a
7-point scale anchored I (not at al) to 7 (very much); "What am I doing right
now"(brief open answer) to monitor activity at the moment of the beep; "What do

I plan to do until the next beep" (brief open answer) to monitor planned activity
and mobility. In addition to the four beep-diaries per day, a morning diary is
filled in right after waking up to record sleep quality of the previous night, as
well as an evening diary right before going to bed to record peculiarities of the
previous day. Morning and evening diary are activated by the patient.

Figure 2. Beep and feedback schedule (MD = morning diary; ED = evening diary)
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FEEDBACK PROCEDURE

We employ an A-B-A design for single cases in which A consists of diary
keeping without feedback and B consists of diary keeping with feedback in
response to the recordings of the first and third beep-diary. The second and the
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fourth beep-diary serve as a small post-measurement, indicating whether the
patient did follow-up the feedback provided (see figure 2). The clinical coach
writes brief feedback messages in the form of an email, which is saved on the
network. A short service message (sms) then signals the patient to connect to the

network to read the feedback. The feedback consists of assignments or tips and of

supportive comments or questions. The assignments aim to increase

activity/mobility in a graded fashion; the comments serve to positively reinforce
and compliment the patient. The feedback is tailored to the intensity of the pain

the patient is currently experiencing. Graded activity/mobility is stimulated when
the patient is pain-free and is cautiously advised when pain intensity is low to
moderate (score 2 to 4 on the 7-point scale of which 1 reflects "no pain" and 7

"very severe pain").

SECURITY

Since the Internet is involved, security of data transfer, collection and storage
requires special attention. The security is accounted for in a number of ways.

First, a private network is used instead of the World Wide Web. Connection to
the site can only be established using a username and login code provided to the

patient. The researcher only knows the mobile phone number. Data encrypting
(SSL) is also applied to secure the safety of the data transfer between server and

mobile phone. Since the data are saved on the private network and not on the
PTC these cannot be inspected in the case the PTC is lost or stolen. For the
purpose of analysis the data are also saved on a desktop computer that is,

however, not connected to the Intranet of the Institute. Back-ups of the files on
this computer are made daily on a second hard disc.

.
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RESULTS

Results of the present pilot study are not as yet available. At present, two subjects
with back pain of recent onset are enrolled and the preliminary impression is that
the method works, is feasible and well accepted. In addition, the subjects have
indicated to appreciate the feedback provided on their health behaviour.

Relevance to migraine

The technological structure of the mobile Internet facility developed in the
present pilot study on low back pain can be used to reliably monitor symptoms
and gear preventive health behaviour in patients with divergent somatic
problems. The diary content can be tailored to particularities of the chronic
disease at issue.
In migraine, one may consider the monitoring of symptoms as well as the use of
preventive or rescue medication. In particular, the method seems suitable to
monitor migraine triggers and elusive prodromal signals of attacks in progress.
Electronic feedback could be tailored to successful detection of triggers and
signals in the prodromal stage of the attack. In addition, relaxation skills and
other preventive actions to counteract triggers and premonitory signals can be
monitored effectively and as early as possible in order to ameliorate and
eventually prevent the headache phase of the attack from occurring. A pilot
study in migraine, employing the present web interactive technology is currently
in preparation and is expected to set the stage for a larger trial in migraine.

In conclusion

The present pilot study makes use of well protected, interactive and online
Internet transfer of patient diary data and clinical coaching of health behaviour
intended tot prevent aggravation in chronic somatic diseases. If the method is
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feasible and well accepted it offers a promising venue to situational and cost
effective coaching of health behaviour in migraine and other chronic somatic
health problems.
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