
Abstract
Background: Behavioural and functional activity

monitoring has a long history in sleep research. The term
"Actigraphy" refers to methods using computerized wrist-
watch-size devices (generally placed on the wrist, but also on
the ankle or trunk) to record the movement it undergoes.
Collected data are displayed on a computer and analyzed for
change in rhythm parameters that in turn provide an estimate
on wake-sleep parameters (such as total sleep time, percent of
time spent asleep, total wake time, percent of time spent
awake and the number of awakenings). Actigraphy provides
a useful, cost-effective, non-invasive and portable method for
assessing specific sleep disorders. The present review is an
amalgam of current knowledge with proposed clinical
application and for research of actigraph. Conclusion:
Actigraphy cannot stand alone as a diagnostic tool for all
clinical groups. Particularly so with those diagnosed with
sleep disorders with significant motility or long catatonic
periods of wakefulness during sleep. 

Introduction
Patterns in human body movements (activity) are of

interest for many scientific disciplines. Application of
accelerometers using miniature motion sensors to study the
macro (gross) and micro- (barely discernible) activities
associated with human motion has been termed actigraphy.
Advances in accelerometry technology resulted in devices
that miniaturize these monitoring systems to the size of a
digital wristwatch. Nowadays, the terms actigraph and
actigraphy have been widely applied in sleep research. In this
review, the term actigraph will refer to the sensor, whereas
wrist-mounted actigraphy will refer to the use of the sensor
on the wrist platform.

Actigraphy has been broadly used to study sleep/wake
patterns for over 25 years. Although polysomnography (PSG)
is the gold standard for sleep studies, the advantage of
actigraphy over traditional polysomnography lies in its
continuous ambulatory recording for a day, to weeks or even
longer. Since its conception in 1920s, actigraphy was
developed to objectively measure and quantify sleep patterns
based on body movements. For example, Szymansky in 1922
constructed a device that was sensitive to the gross body
movements of subjects while lying in bed.1 However, the

advent of electroencephalograph (EEG) recording along with
the development of EEG-based polysomnographic standards
for the scoring of sleep stages resulted in a shift, distancing
this approach from movement-based measurements of sleep.2

A resurgence of interest in the use of movement-based
measurement of sleep occurred when wrist-mounted
accelerometry was developed in the 1970s and 1980s at the
Walter Reed Army Institute of Research (AIR) and the
National Institutes of Health (NIH). Wrist-mounted
accelerometers were based on technological advances that,
for the first time, made long-term portable measurement and
recording of movement data feasible.3

In 1995, Sadeh and colleagues under the auspices of
the American Sleep Disorders Association (now called the
American Academy of Sleep Medicine, AASM), reviewed
the literature pertaining to the role of actigraphy in the
evaluation of sleep disorders. They concluded that actigraphy
provided useful information and that it may be a "cost-
effective method for assessing specific sleep disorders but
methodological issues have not been systematically
addressed in clinical research and practice".4 Based on that
task force's report, the AASM Standards of Practice
Committee in 1995 concluded that actigraphy was not
indicated for routine diagnosis or for assessment of severity
or management of sleep disorders, but might be a useful
adjunct approach for diagnosing insomnia, circadian rhythm
disorders or excessive sleepiness.5

Nowadays, wrist-mounted actigraphs have movement
detectors and sufficient memory to record for up to several
weeks. Analysing programmes are to derive levels of
activity/inactivity, rhythm parameters and sleep/wake
parameters.6 In addition, PubMed - a service provided by the
US national library of Medicine and NIH - shows over 913
citations using actigraphy or actigraph with human subjects,
of which 677 are investigating adult individuals (age 19 and
over), of which 8 are reviews. Since new devices, sleep-wake
scoring algorithms, and operating procedures are constantly
developed and up-dated, in this review, we have chosen to
elide discussing technical merits of the various instruments,
modes of operations, and specific brand names. Furthermore,
we position this paper in the light that no consensus of
opinion has been reached among clinicians and researchers as
to which device or algorithm is best. Additionally, we

480 J Pak Med Assoc

Review Article
Ambulatory monitoring of sleep disorders

Masoud Tahmasian,1 Habibolah Khazaie,2 Amir Ali Sepehry,3 Michael B. Russo4
Sleep Research Center, Department of Psychiatry, Kermanshah University of Medical Sciences, Iran,1,2

Department of Psychology, University of Victoria, Canada,3 John A. Burns School of Medicine, University of Hawaii, USA.4



encourage new users to read the erudite literature on each
instrument carefully in order to reach an educated decision as
to which combination of device, mode of operation and
scoring algorithm is most suitable for a specific research
protocol.
Mechanism, data abnormalities, particularities,
and conditions:

As summarized elsewhere, we invite readers to
familiarize themselves with instrumentation and methods on
how to use a miniaturized actigraph to observe and to amass
data generated by body motion.6 Highlighting some of the
strengths of actigraphy, the proportional integration method
was found to be superior to other methods in activity counting
by identifying movement amplitude.7 However,
discrepancies exist in the literature in reporting data sets from
several devices with different data collection strategies and
different scoring algorithms.6 Although assessments of
placement differences have indicated that scoring algorithms
are somewhat insensitive to wrist placement (dominant
versus non-dominant hand) in spite of significant differences
in activity levels,8 dominant wrist placement was superior to
that of all other placements at detecting wakefulness.9
Additionally, in a number of studies, the wrist-mounted
actigraph has been placed on the non-dominant wrist, or on

the ankle or trunk. Along these lines, the right wrist recorded
more activity than the left wrist equally at early and late in the
sleeping period, except no differences were found between
ankle placements.10 Diverse approaches in monitoring sleep
rhythm produces very variable counts for the identical
activity, which renders the comparison difficult and
contentious. This last point is in concordance with what Jean-
Louis and colleagues suggest in a 2001 published study on
sleep detection with accelerometer actigraph. Even though
relative changes in activity can be meaningful, more direct
comparisons following computer processing of the data are
inviting and more meaningful (Figure-1). 

Artefacts (e.g., from non-compliance of the patients
with the suggested method) and potential loss of data during
implementation of this technique are some of the issues that
have to be taken into account during monitoring,6 since
Acebo and colleagues in 1999 a study published in the journal
Sleep suggest that about 28% of the collected data are either
insufficient for analysis or misleading. Some of these
artefacts could be ruled out if the patient is cooperative for
instance by keeping logs of sleep time (at bedtime and rise
times). Proper use of this log with additional question and
answer between the patient and the practitioner is prominent
in minimizing the occurrence of any artefacts. Additional
concerns lays in how the device can be protected from
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Table: Pros and pitfalls of the actigraphy method.

Pros: Cons:

Note=Polysomnography (PSG); Electromyography (EMG).

High correlation with PSG for differentiating sleep from wake for total sleep
time (TST) (36) & minute-by-minute agreement rates, (7) and percent sleep (37)

Valid for assessing sleep durations and sleep/wake activity (39)

Utility in adult, (39) adolescent, (7) and geriatric patients (37)

Observations studies in comparison to actigraphy yielded a high reliability
for percent value sleep (PVS) and percent value wake (PVW) (37)

The authors of this review suggest that with high test-re-test reliability,
actigraphy can be a useful follow-up mean to intervention studies.

Valid marker of entrained PSG sleeps' phase, and a strong correlate of
entrained endogenous circadian phase (6)

Ability to detect Periodic leg movements (PLMs) (23)

Utility for assessment during extended clinical trials or in situations where
analysis occurs at the group level (4)

Compared to traditional PSG, actigraphy is relatively unobtrusive and
records for multiple days and nights.

Actigraphy facilitate sleep assessment at home by allowing evaluation in a
natural sleeping environment, which helps to eliminate laboratory effects (6)

In comparison with PSG, a technical difficulty emerges that is to accurately
time locking the epochs of the actigraph with those of the PSG (38)

Less reliable than PSG for detecting sleep as sleep became more disturbed
(36)
Less reliable for measuring sleep offset or sleep efficiency (39)

In comparison to PSG, it lacks sensitivity to detect sleep quality and sleep
stages, specifically cannot delineate arousals

There exist discrepancies in data on sleep latency, number and duration of night
awakenings or number of naps when compared to sleep log analysis (12)

Increased sleep fragmentation decreases the accuracy of actigraphy
measures (6)

Lack of accuracy to examine sleep-wake identification at the individual level
in the case of insomnia, when the patients remain inactive for prolonged
periods during their attempts to fall asleep (40)

Underestimate leg EMG activity (19)



breakage or loss of calibration, thus it is imperative for a
long-term use of actigraph to plan and follow the procedures
for examining batteries and preserving equipment. 
Actigraphy pros, cons, and etcetera:

Here we present several supporting points and pitfalls
of the use of actigraphy; in which advantages tend to
compensate for the shortcomings (Table-1).

Additionally, other points have been raised that, based
on a given research hypothesis, could fall under either an
advantage or a limitation to actigraphy usage. The following
list pertains to these points:

a) No "first night" effect in healthy adults with home
monitoring of sleep by actigraphy11

b) Actigraphy results are similar to sleep log data on
sleep timing, sleep duration, sleep onset and sleep offset12

c) Nurses' observations of sleep in psychiatric patients
were similar to actigraph13

d) When compared to self report, actigraphy can be
considered expensive 

e) It is expected that the objective and unbiased nature
of data produced by the actigraph necessarily would be more
accurate than those yielded by subjective assessment
techniques such as sleep logs6

Furthermore, actigraphy is used for the assessment of
individuals of all ages; examining various sleep disorders

such as insomnia;14 disorder owing to breathing difficulties
(e.g., asthma, sleep apnoea);15 restless leg syndrome;16
circadian rhythm abnormalities (e.g., sleep schedule
disorder;17 jet lag/shift work;18 and other disorders or
syndromes (e.g., foetal familial insomnia,16 non 24-hour
sleep-wake syndrome,19 and REM sleep behaviour
disorder.20
I- Disorders in result of mal-respiration:

Although wrist-mounted actigraph measures appear to
reflect variations in sleep due to breathing-related
disturbances, it is not recommended for this proposes.4 Studies
have provided additional information indicating that
fragmented sleep or more activity during sleep is associated
with breathing disorders using actigraph. Subsequently they
concluded, however, that actigraphy is insufficient to identify
reliably individuals who suffer from sleep apnoea.15However,
they warrant further studies comparing groups of subjects.
Additionally, Sadeh and coworkers in a 1998 published study
on sleep and pulmonary function documented increased
activity levels and reduced the motionless sleep percentage in
a group of non-symptomatic asthmatic children compared
with controls. They concluded that sleep fragmentation as
seen by actigraph was associated with reduced pulmonary
function as measured by peak flow meter.
II- Periodic leg movements (PLMs):

An exciting utility of actigraphy would be in
identification of periodic leg movements' disorder. A full
examination of this approach provided strong support that a
special actigraph placed on the foot, along with tailored
scoring algorithms could provide consistent measures of
PLMs.21 To this date, only one-study reports of a high
correlation (0.91) between actigraphically scored and PSG
scored PLMs. In contrast, the authors of the study concluded
that a general index of restlessness is not sufficient to obtain
either a reliable estimate of PLMs or a useful algorithm.
Subsequent studies used this method to demonstrate positive
therapeutic effects of medication - levodopa - for restless leg
syndrome.22Although a relatively high correlation (0.78) was
found between the two methods, a recent study however,
questions its validity for measuring leg movements and
points to the failure of actigraphy by underestimating leg
electromyographic activity.19Additionally, upon the night-to-
night error estimates the authors concluded that despite the
discrepancy actigraphy could be used to obtain follow-up
measures in intervention studies.23
III (i)- Sleep-wake-schedule disorders and
syndrome:

The validity of actigraphy in the assessment of sleep
disorder such as in insomnolance has been investigated in
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Figure-1: Diagrammatic illustration of the motion-quantifying modalities of the
BASIC Mini-Motionlogger actigraph depicting one epoch of activity emanated

from the same transducer signal. Three different methods fo deriving activity counts
in actigraphy. "Time Above Threshold", derives the amount of time per epoch that
the activity is above some defined threshold (represented by a dashed line)."Zero

Crossings", counts the number of times the activity reaches zero (represented by the
solid baseline) during the epoch. "Proportional Integrating Measure", calculates the

area under the curves represented by blue shading. "ATOD Mode",
This represents the ability to collect the entire conditioned analog waveform at a
designated sampling rate (With permission from Ambulatory Monitoring, Inc

(Ardsley, New York).



numerous publications.14 Among which, Wicklow and Espie
investigated cognitive components of insomnia with an
emphasis on the role of intrusive thoughts in sleep-onset
insomnia. The outcome of the last study was a strong predictor
of actigraphy as a reliable tool to assess sleep latency by
examining the number of intrusive thoughts prior to sleep. 

Despite the fact that actigraphy procedures for
appraisal and treatment of sleep-schedule disorders have not
been systematically recognized, wrist-mounted actigraphy
has been accepted as a practical method for assessing sleep in
individuals suffering from such disorders.4 In the same vein,
in recent years wrist-mounted actigraphy has been used in
intervention studies assessing the phase-shifting effects of
melatonin in normal individuals24 and in individuals suffering
from sleep-phase delay syndrome.17

Wrist-mounted actigraphy for assessing jet-lag and
shift work related phenomena has been demonstrated as
useful with promising results to detect transient disturbances.
For example, in one study, Zopiclone administration after a
west-ward flight led to increased sleep duration and sleep
consolidation in comparison with Placebo.18

III (ii)- Circadian rhythms and actigraphy:
Activity is a benchmark of circadian rhythms studies

of nonhuman primates, and now wrist-mounted actigraphy is
operated effectively in a large range of human circadian
rhythms investigations.6 Wrist activity emerges as a suitable
indicator of entrained PSG sleep phase, and a strong link to
entrained endogenous circadian phase. In non-entrained
conditions, wrist activity rhythms may shift from the
endogenous rhythm of the suprachiasmatic pacemaker;
actigraphy still appears to be practical for recognizing
distressed sleep because of alterations in circadian rhythms. It
is noteworthy to mention that treatments that improve
rhythms also improve sleep. There exists evidence that the
circadian phase of wrist activity co-varies with the phase of
melatonin secretion in delayed sleep phase syndrome
(DSPS), supporting the use of actigraphy in helping to
diagnose this condition. A variety of methods for analyzing
the circadian characteristics of activity data have proved
promising; for this reason, additional and formal comparison
of these would be useful towards standardizing this method.
Clinical Intervention:

Because actigraphy is a non-invasive technique and
allows for objective assessment of sleep for extended periods,
it has become a very useful tool for intervention studies.
Recent actigraphic studies documented improvement of sleep
following administration of both pharmaceutical16 and
physiological agents (e.g., light exposure), and behavioural
interventions.4 However, studies failed to document changes
in sleep following various interventions,25 but one study

demonstrated the impact of caffeine consumption on
actigraphic sleep measures.26

The advantages of wrist-mounted actigraphy for
intervention research are quite evident. The ability to monitor
sleep for extended periods provides researchers with high
statistical power. Additionally, a growing number of studies
support the sensitivity of actigraphy measures used
repeatedly during intervention studies. However, those
designing studies of patients with specific neurological
conditions with co-morbid motor system impairment need to
remember that the ultimate measure from actigraphy is the
body's movement. Evident change in actigraphy measures
may be a function of changes in motor behaviour rather than
sleep or wakefulness.
Actigraphy and Psychiatric Studies:

Actigraphy has been used to investigate movement
and sleep disturbance in psychiatric patients. For instance,
Dursun and colleagues conducted a descriptive study of
wrist-mounted actigraphy estimation of sleep in Risperidone
medicated outpatients suffering from schizophrenia versus
those on first-generation antipsychotics, and controls.27 They
found a greater degree of night-time associated wrist
movement (i.e., higher movement index) in patients on a first
generation antipsychotic compared to those on Risperidone
(second-generation antipsychotic). Furthermore, Friedman et
al. compared wrist actigraphy data with measures of
behavioural problems in a sample of patients with
Alzheimer's disease (AD) who were participating in a larger
longitudinal study.28 They found that greater behavioural
disturbance was correlated with lower actigraphically
estimated sleep efficiency (r = -.35; p<.05) and greater wake
after sleep onset (r = .43; p<.01). In a 1999 published study
on motor activity and perception of sleep in depressed
patients Lemke and colleagues29 demonstrated the use of
wrist actigraphy to estimate mean activity levels in
psychiatric unit in-patients with major depressive disorder.
They found that subjects whose Pittsburgh Sleep Quality
Index indicated poor sleep had greater mean nighttime motor
activity levels than those who reported good sleep. In
addition, subjects with fewer depressive symptoms had lower
mean nighttime motor activity levels than those with greater
depressive symptoms.
Actigraphy, sleep, and neurocognitive function:

No review has been published in the past decade
and only a handful of studies have emerged in PubMed
since 2004 investigating the impact of sleep altercation
(without the use of psycho-stimulants) on cognitive
performance of non-medicated individuals using
actigraphic recording as an objective measurement tool.
Here we review research evidence published in past recent
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years, which investigates the direct impact of sleep cycle
changes and neurocognitive performance.

Yaffe and colleagues30 in a recent study showed an
association between longitudinal cognitive decline and an
increased risk of sleep trouble in older, pre-clinical, non-
demented, community-dwelling women. Cognitive data was
collected using modified Mini-Mental State Examination and
Trails B andsleep disturbance records were gathered via
actigraphy (Sleepwatch-O, Ambulatory Monitoring, Inc.,
Ardsley, NY) measuring total sleep hours, sleep efficiency,
sleep latency, napping, and time awake after sleep onset. The
authors found that cognitive decliners were more liable than
non-decliners to experience sleep disturbance at follow-up
(13 to 15 years) on most measures. Noteworthy to mention is
that women with lower Trails B performance displayed an
added likelihood to nap for more than two hours per day
(aOR: 1.73; 95% CI: 1.28, 2.33) and cognitive decline on
either test was not associated with total sleep time. In the
same vein, Desai and working group31 report on the impact of
two possible influential neurobehavioural functioning
factors, sleep deprivation and the time of day in individuals
suffering from mild Obstructive Sleep Apnoea (OSA) and
without OSA. Neurobehavioural Assessment Battery -
standardized and validated battery was used to examine
neuropsychological functioning, and actigraphy was used as
a baseline assessment tool for sleep deprivation. The authors
concluded that sleep deprivation resulted in poorer
neurobehavioural performance for most outcome measures,
and in one reaction time task, greater impairment was
observed. Additionally, they suggest that individuals with
mild OSA are not dissimilar from subjects without OSA in
their neurobehavioural reaction to sleep deprivation.

Another study used actigraphy as an indicator to
investigate psychophysiological insomnia and its correlate
with selective attention. Marchetti and colleagues32 on the
other hand reported that cognitive models of insomnia
suggest selective attention may be involved in maintaining
the disorder and its assessment is easier via usage of wrist
actigraphy. In addition, others using actigraphy investigated
the consequences of morning or evening activity on
neuropsychological performance in concurrence with sleep
quality in older adults. Additionally, Benloucif and
colleagues33 found that short-term exposure to either morning
or evening structured social (game playing) and physical
activity (stretching, low-impact aerobics) significantly
improves objective measures of neuropsychological
performance and subjective sleep quality in the community-
dwelling elderly. Nevertheless, objective measures of sleep
did not ameliorate when assessed by actigraphy. 

In summary, the literature is scarce and its
interpretation is difficult and must be done with caution.
Nevertheless, this area of research requires further

exploration particularly using validated and standardized
neuropsychological batteries in concurrence with different
types of actigraphic devices. 
Recent Applications:

Use of wake-sleep information has been applied to
facilitate the development of mathematical models that aim to
predict aspects of cognitive performance. However, wrist-
mounted actigraphy potentially has many more applications

to cognitive and physical assessment beyond sleep-wake
discrimination. For example, studies using advanced
techniques reveal that accelerometric sensors can
discriminate heart rate, breathing, and life cessation (death)
via wrist-mounted actigraphy. For instance, Russo et al.
showed physiologic microvibrations identified by digital
signal processing techniques, and how these signals appear to
be both a life signs indicator and a potentially quantifiable
measure of pain (Figure-2 ).34

Respirations and heart rate were identified in the
actigraphy signal, and removal of cardiac pulsations
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Figure-2: Actigraph tracing of a migraine episode recorded across three channels
using a wrist-mounted trimode actigraph. Note the period of hypo-kinetic activity
level as distinguishable from awake and sleep patterns. Migraine onset marked with
red arrow-head. Top panel shows Zero Crossing Mode (ZCM), middle panel shows

Time Above Threshold Mode (TAT), and bottom panel shows Proportional
Integrative Mode (PIM) (With permission from Russo M et al, 2005).

Time in Hours

Figure-3: Actigram from wrist-mounted Advanced Digital Signal Processing (DSP)
actigraph over a 12 hour period in a patient transitioning from deep coma to death.
Note high-density signal prior to death, and flat line (no signal) following death.
Note that following removal from ventilator, core activity increases then gradually

tapers to point of cessation. (With permission from Russo M et al, 2005).

On Ventilator     Removed from Ventilator     Time of death      Artifacts



dramatically reduced the life-signs signal. Death resulted in
the cessation of biovibrations (Figure-3).

There is an added potential for wrist-mounted
actigraphy in the assessment of cognition through
improvements in sleep-scoring algorithms and through
increased understanding of the effects of the environment,
daily activity, and neurobehavioural functioning on cognitive
performance. Wrist-mounted actigraphs can now incorporate
environmental cues, such as light levels, ambient temperature
and humidity, and ambient noise levels. Interactive devices
also may provide a tactile stimulus to which the wearer

responds (Figure-4), enabling measures of alertness and
reaction time.35,36

Actigraphy is a tool that records motion signals both
physiological and mechanical in origin, but the meaning of
the actigraph signal is not self-evident from the signal
output. Wrist-mounted actigraphy as a technology is mature
and easily applied, but continued research is required to
analyze the motion signals and develop the real-time
monitoring algorithms necessary to distinguish relevant
physiological signals from mechanical components.
Applications and validation in operational environments are
understudied with little ongoing research to answer even the
most basic questions of how to demodulate complex
physiological signals.33

The wrist-mounted advanced Digital Signal
Processing (DSP) actigraph (PCD, Inc. Fort Walton Beach,
Florida) allows recording and characterization of patterns and
individual movements, without destroying the information
contained within them. Such features as duration, wave
shape, amplitude, and component frequencies may be used to
describe movements as they occur. These features may be
saved and analyzed in relation to sleep, fatigue, exposure to

neuro-motor toxins, or specific environmental conditions.
The advances in technology permit the application of wrist-
mounted actigraphy to identification of subtle physiological
motor signals, thereby extending actigraph utility.
Additionally, Russo and colleagues in a 2006 study
investigating digital signal processing of actigraphy suggest
that as uses of wrist-mounted actigraphy continue to expand
beyond wake-sleep determinations, DSP actigraphy will most
likely play an increasingly prominent role in clinical and
operational settings.

Discussion
In summary, although the knowledge to date suggests

that actigraphy is not as accurate as PSG for determining
sleep state transitions, there is a general agreement that
actigraphy, with its ability to record continuously for long
periods, is more reliable than sleep logs which rely on the
patients' recall, and is more reliable than observations which
capture only short time periods.

Although the 1995 AASM practice parameters paper
determined that actigraphy was not appropriate for the
diagnosis of sleep disorders, recent studies point to a shift in
that for some disorders, actigraphy may be more practical
than PSG and can provide information obtainable in no
other practical way. While the utility of actigraphy remains
controversial in light of diagnosis of sleep disordered
breathing or of periodic limb movements, it is highly
appropriate for examining the sleep variability (i.e., night-
to-night variability) of patients with insomnia. Actigraphy is
also appropriate for the assessment of treatment effects of
such therapies as hypnotic drugs, light treatment, and CPAP
- particularly if assessments have begun prior to the start of
treatment. A recent independent review by Sadeh and Acebo
reached many of these same conclusions.23

Some of the research studies failed to find
relationships between sleep measures and health-related
symptoms. The interpretation of these data is ambiguous.
For instance, is it that the actigraph is not reliable, which
jeopardizes assessing the relationship between sleep
changes and quality of life measures; or, is it that, in fact,
there is no relationship between sleep patterns and quality of
life measures in that population? Additionally, several
studies of sleep disorder owing to breathing difficulties fail
to find any relationship with quality of life in the absence of
actigraphy usage either as an outcome measure or as a
screening tool, which encourages us to question the
underlying reasons: is it the reliability in actigraphy method,
or simply the absence of overall association?

The one area where actigraphy can reliably be
applied is in the evaluation of circadian rhythm disorders.
Actigraphy has been shown to be a valuable asset in
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Figure-4: A wrist-mounted vigilance, activity and environmental monitor (PCD, Inc
Fort Walton Beach, FL). The sensors, stimulus presentation capabilities, and
response buttons allow assessment of alertness and attention. The wearer may
respond to presentation of vibratory stimuli, such as the vibrations that may be

found in certain pagers or cell phones, with a push-button response or with a flick
of the wrist (With permission from Russo M et al, 2005).



identifying change in the rhythms. Results of actigraphic
recordings correlate well with measurements of melatonin
and of core body temperature rhythms. Activity records also
show sleep disturbance when sleep is attempted at an
unfavourable phase of the circadian cycle. Actigraphy
therefore would be particularly useful for facilitating the
diagnosis of delayed or advanced sleep phase syndrome,
non-24-hour-sleep syndrome and in the evaluation of sleep
disturbances in shift workers. It is of note that overt rest-
activity rhythms are susceptible to various masking effects,
so they may not always show the underlying rhythm of the
endogenous circadian pacemaker.

On the other hand, actigraphy has a number of
limitations. For example, actigraphy cannot detect sleep
quality and stages. Potential users should be aware of the
pitfalls of actigraphy: (A) validity has not been established
for all scoring algorithms or devices, and for all clinical
groups; (B) actigraphy is not sufficient for diagnosis of
sleep disorders in individuals with motor disorders or high
motility during sleep; (C) the use of computer scoring
algorithms without controlling for potential artefacts can
lead to inaccurate and misleading results.23

In conclusion, the latest set of research studies
suggest that in the clinical setting, actigraphy is reliable for
evaluating sleep patterns in patients with insomnia; for
studying the effect of treatments designed to improve sleep;
for diagnosing circadian rhythm disorders (including shift
work); and in evaluating sleep in individuals who are less
likely to tolerate PSG, such as infants, and the elderly
suffering from dementia-type conditions. While actigraphy
has been used for research purpose for many years, up to
now, methodological issues had not been systematically
addressed in clinical research and practice. Those issues
have now been addressed, and wrist-mounted actigraphy
may now be reaching the maturity needed for application in
the clinical arena.
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