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Abstract

Background: Sleep disorders are very common in the community and are estimated to affect up to 45% of the
world’s population. Pharmacists are in a position to give advice and provide appropriate services to individuals who
are unable to easily access medical care. The purpose of this study is to develop an intervention to improve the
management of sleep disorders in the community. The aims are– (1) to evaluate the effectiveness of a community
pharmacy-based intervention in managing sleep disorders, (2) to evaluate the role of actigraph as an objective
measure in monitoring certain sleep disorders and (3) to evaluate the extended role of community pharmacists in
managing sleep disorders. This intervention is developed to monitor individuals undergoing treatment and
overcome the difficulties in validating self-reported feedback.

Method/design: This is a community-based intervention, prospective, controlled trial, with one intervention group
and one control group, comparing individuals receiving a structured intervention with those receiving usual care
for sleep-related disorders at community pharmacies.

Discussion: This study will demonstrate the utilisation and efficacy of community pharmacy-based intervention to
manage sleep disorders in the community, and will assess the possibility of implementing this intervention into the
community pharmacy workflow.

Trial registration: Australian New Zealand Clinical Trial Registry: ACTRN12612000825853

Keywords: Community pharmacy, Actigraphy, Sleep disorders
Background
Sleep disorders appear to be a global epidemic, affecting
up to 45% of the world’s population [1]. Sleep disorders
encompass problems with falling or staying asleep, wak-
ing up too early or too late, and problems with poor
sleep quality, all of which may cause significant impair-
ment of daytime functioning.
The community pharmacy is accessible and can provide

services to patients who may not regularly come into con-
tact with general practitioners or other traditional sources
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of health care [2]. Community pharmacy can therefore
offer primary assistance for sleep-related disorders to the
community. Even though specialist sleep clinics are avail-
able, they may not be accessible everywhere especially in
rural and remote areas. These specialist clinics tend to
focus very much on respiratory disorders of sleep and are
considered as tertiary centres which treat later stage or
more severe sleep disorders only. Community pharmacists
are already in a suitable position to initiate conversation,
discuss medicines, and provide ongoing follow-up [3] re-
lated to a range of health problems, and many interven-
tions have been implemented for other chronic health
problems such as asthma [4-8], diabetes [9-11] and hyper-
tension [12,13]. There are many similarities between these
chronic health problems and sleep disorders in terms
of early intervention, community-level management and
continuing care provision. This suggests that pharmacy-
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based management of sleep disorders could have a signifi-
cant role in effectively reducing the burden of these
disorders.
There are many types of sleep disorders, but by far the

most prevalent in adults are insomnia and obstructive
sleep apnoea (OSA) [14-16]. The current gold standard
treatments for diagnosed OSA and insomnia patients are
continuous positive airway pressure (CPAP) [17,18] and
cognitive behavioural therapy (CBTi) respectively [19,20].
However, due to varying results or personal preference
[21], many of these patients still present at the community
pharmacy seeking additional or alternative treatment op-
tions [22,23]. Pharmacists also assist many ‘walk-in’ indi-
viduals who often use the community pharmacy as a
primary contact to seek help for a variety of problems in-
cluding sleep-related disorders. Many of these individuals
have common or overlapping symptoms or simply present
with ‘poor sleep’, thus make it difficult for health profes-
sionals to accurately assess and/or treat.
Currently, in managing sleep-related disorders, commu-

nity pharmacists depend on self-report from patients or
on sleep diaries, if indicated. Monitoring sleep disorders is
difficult without appropriate tools, education or standard
measures. Determining the actual sleep problem and plan-
ning meaningful strategies can therefore be complicated
without objective measures. To date, in our knowledge,
most studies involving sleep disorders in community phar-
macies focused on screening tools [24-26] with very few
studies incorporating patient follow-up and monitoring by
community pharmacists [27].
This study will use a step-wise approach designed to

tackle ‘poor sleep’ in all individuals with disturbed sleep,
with referral procedures in place if the problem is not
resolved. We will investigate the potential extended role
of the pharmacists and the development of an interven-
tion to monitor individuals with poor sleep using a con-
venient and portable measuring device as an objective
measure to gain feedback on sleep. A wrist-actigraph
(SBV2 Readiband™) allows pharmacy staff to follow those
undergoing treatment by measuring the quality and
quantity of sleep, and to better characterise their sleep.
While monitoring treatment is difficult if self-reporting
is poor, the use of actigraphy can overcomes this chal-
lenge by providing objective, patient friendly and graph-
ical feedback that confirms certain sleep parameters and
validates the self-reported feedback. An individual acti-
graphy report can be used as the focus reference in pa-
tients’ consultations regarding sleep.
As a portable device, the actigraph can record move-

ment over extended periods of time, and has been used
extensively in the studies of sleep and circadian rhythm
[28-34]. Guidelines by the American Academy of Sleep
Medicine (AASM) signified that actigraphy is a very use-
ful method but it is not sufficient for all diagnoses.
Clinical guidelines and research suggested that actigra-
phy is particularly useful in the evaluation of insomnia,
circadian rhythm sleep disorders (e.g. advance sleep-
phase syndrome (ASPS), delayed sleep-phase syndrome
(DSPS), jet lag and shift work sleep disorder), sleep re-
lated breathing disorders (e.g. sleep apnoea), determin-
ation of response to treatment and in an evaluation of
sleep patterns in special populations [28,29]. The acti-
graph can be used at home by patients without supervi-
sion from a trained sleep technician. Positive feedback
was received in a feasibility study to determine the possi-
bility and acceptability of actigraphy as a home-base
sleep measure. Participants admitted no disruptions to
daily tasks while wearing it [35].
This paper describes the research protocol of our

study, developed as a community pharmacy-based inter-
vention to improve the management of sleep disorders
in the community.

Research aims
The purpose of this study is to develop an intervention
to improve the management of sleep disorders in the
community. The aims are: (1) to evaluate the effective-
ness of a community pharmacy-based intervention in
managing sleep disorders, (2) to evaluate the role of acti-
graph as an objective measure in monitoring certain
sleep disorders and (3) to evaluate the extended role of
community pharmacists in managing sleep disorders.

Methods and design
Study design
This is a community-based intervention, prospective,
controlled trial, with one intervention group and one
control group (Figure 1).

Study setting
Four to five community pharmacies in the Brisbane
metropolitan area with similar demographic criteria and
physical locations will be recruited based on conveni-
ence sampling.

Ethics approval
This project has been approved by the School of Pharmacy
Ethics Committee, The University of Queensland (Refer-
ence number: 2012/04).

Pharmacies
Pharmacy eligibility criteria
Community pharmacies that meet the following criteria
are eligible to participate as a study site:

� Pharmacies that have high daily ‘walk-in customer’
turnover i.e. 100 to 300 customers per day for any
‘Pharmacist only medicine’, ‘Pharmacy medicine’,



‘Walk-in customer’ presents at
pharmacy with sleep-related

disorders or experiencing 
symptoms of sleep disorders.

‘Walk-in customer’ presents at
pharmacy with sleep-related

disorders or experiencing 
symptoms of sleep disorders.

Standard care Standard care

Discuss about the study Discuss about the study

Assessment for eligibility Assessment for eligibility

YES YESNO

Exclude 
from 
study

Recruitment                 
(intervention care)

Recruitment (usual care)

Follow-up / End of study
(by email/mail)

2 weeks
Follow-up 1

at community pharmacy

Follow-up 2 / End of study
at community pharmacy

1 week

1 week

Control PharmacyIntervention Pharmacy 
(Received a half-day training

session prior to study)

Figure 1 Study design (File attached).
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over-the-counter medicines including herbal
supplements.

Additional criteria for the ‘Intervention care group’
pharmacies:

� Agree to install a software application (Sleep
Consultant™ by Fatigue Science) which enables data
to be downloaded from the actigraph to generate an
individual sleep report for the participants.

� Have a private counselling area within the pharmacy
where one-to-one consultations with customers will
be separated from the common pharmacy counter.

� Able to follow-up participants for 2 weeks from
baseline.

Recruitment of pharmacies
Contact information of the pharmacies will be obtained
from the list of community pharmacies from publically
available lists. Community pharmacies which meet the
inclusion criteria will be invited to join the study by tele-
phone and informed about the project. If the pharmacist
expresses an interest, a research officer will arrange a
face-to-face discussion for further explanation of the
study and obtain consent. Upon agreement, the pharma-
cies will be assigned to either intervention or control
group, based on convenience sampling.
Training for pharmacists and pharmacy assistants
This study will involve both pharmacists and pharmacy as-
sistants. One survey found that only 30% of direct sleep
product requests were handled entirely by pharmacists
and in a symptom based scenario, only 18% of requests
were handled by pharmacists [36]. Thus pharmacy assis-
tants will be included to reflect common practice and sup-
port the pharmacists.
Pharmacists and pharmacy assistants from the inter-

vention pharmacies will attend a half-day training course
provided by a sleep psychologist focusing on the use of
the actigraph and sleep diaries, sleep scale scores assess-
ment and questionnaires, and provide information on a
healthy lifestyle and sleep-related disorders. The acti-
graph user’s manual will be provided.



Table 1 Participant eligibility criteria

Eligibility criteria

Inclusion Exclusion

• Aged≥ 18 years old • Aged < 18 years old

• Attend a participating pharmacy
as a ‘walk-in customer’ seeking
help for sleep-related disorders or
having symptoms of sleep
disorders.

• Not able to speak, read and write
in English, or not fluent in English
and cannot arrange for a
translator themselves or a
translator is not available.

• Unable to complete the
screening (in the pharmacist’s
opinion).

• Refuse to give consent.

• Pregnant.

• Currently under treatment with
continuous positive airway
pressure (CPAP)
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Participants
Sample size
In similar population-based studies which correlate the re-
sults of actigraphy against other measures, i.e. polysomno-
graphy and/or sleep diaries, the number of participants
recruited varies, ranging from 30 to 450 participants
[37-39]. To our knowledge, there is no published research
relating to community pharmacy-based interventions uti-
lising actigraphy in sleep health management, therefore no
standard reference could be used to determine sample size
required for this study. In this study, sample size calcu-
lation is based on differences in sleep parameters (sleep
onset latency (SOL) and total sleep time (TST)) be-
tween actigraphy and sleep diaries [40,41]. Using Power
and Sample Size Calculation software version 3.0 2009
(Vanderbilt University), to demonstrate a 20% difference
in those sleep parameters between actigraphy versus
sleep diary, with 80% power sample and a p-value of
0.05, 25 participants are required per study group. To
allow for potential dropouts (approximately 10% over
2 weeks), a minimum of 55 participants will be recruited.

Recruitment of participants
Potential participants will be selected from walk-in cus-
tomers who present at the participating pharmacies
seeking help for sleep-related disorders or having symp-
toms of sleep problems. In both the intervention and
control groups, in addition to the usual discussion and
service about sleep health, the pharmacist or the phar-
macy staff will invite potential participants to join the
study. If they show an interest, further discussion will be
provided at a private area in the pharmacy prior to
obtaining consent. Those who agree to join the study,
will be assigned to either intervention or control group
participants, based on which pharmacy they attend.

Intervention participants - intervention care group (ICG)
At baseline, study eligibility (Table 1) will be checked
and inform consent will be obtained before the recruited
participants complete the ‘Initial Pharmacy Visit’ ques-
tionnaires. Sleep-hygiene advice will also be provided to
the participants. Due to the pragmatic nature of the
study, eligibility criteria are not restricted to specific
sleep disorders.
The actigraph is a useful device for monitoring sleep-

related disorders, but literature suggests that it should
be used in conjunction with other parameters, such as
sleep diaries [31,42] as both may complement each other
by providing objective and subjective data, respectively.
Therefore, participants will be provided with an inter-
vention package, which includes:

1. An actigraph (SBV2 Readiband™) to be worn 24-
hours a day for seven days before participants revisit
the pharmacy for their first follow-up, and then for a
further seven days after the first follow-up before
returning to the pharmacy for final assessment.

2. A sleep diary [43] to self-record 14 days of bedtime,
wake time, time to fall asleep, number of nocturnal
awakenings and total sleep time, plus information
related to sleep-hygiene, lifestyle and other factors
that may interrupt sleep.

3. Educational information about sleep disorders, sleep
health management, sleep hygiene and healthy
lifestyle to improve sleep (via access link to a
website: http://sleepproblemandyou.wordpress.com/
which is developed specifically for this study). The
web address will be provided to each participants.

One complete study duration for a participant in the
intervention group is two weeks with follow-ups at two
time points; week 1 (day 8) and week 2 (day 15). At both
time points, pharmacy staff will analyse the data down-
loaded from the actigraph using Sleep Consultant™ soft-
ware to generate an on-the-spot individualise report of
sleep/wake patterns and they will also assess the self-
report information from the sleep diary.
Follow-up 1 The participants will receive sleep advice
and possible solutions focusing on behavioural strategies
such as sleep hygiene, change of lifestyle, daily alcohol
and caffeinated drinks consumption and activities before
going to sleep, based on data gained from both parame-
ters. Any requests for sleep medicine (‘Pharmacist only
medicine’ or ‘Pharmacy medicine’) will follow the phar-
macy’s standard practice. After this session, the partici-
pants will continue to wear the actigraph plus complete
the sleep diary for another seven days.

http://sleepproblemandyou.wordpress.com/
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Follow-up 2 / end of study Participants’ first (pre) and
second (post) individual sleep reports will be compared to
assess any particular improvement in their sleep condition
after receiving sleep advice and possible solution during
the first follow-up. Participants will also complete the ‘End
of Study’ questionnaires. In certain circumstances (see the
‘Protocol to refer participant to a general practitioner’ sub-
section), pharmacists can recommend a GP referral for
further examination.
Protocol to refer participant to a general practitioner
(GP) at the end of study In these circumstances: (1) if
the sleep efficiency percentage (SE%) is below 85% at the
end of study (normal SE% for adult if measure using
actigraphy is 85% and above) [41,44], and (2) if analysis
of the data collected appears to indicate that he/she may
be at risk of having/developing sleep-related problems
and has reported symptoms such as:

� choking or suffocating during sleep
� stopping breathing when sleep
� snoring during sleep
� excessive daytime sleepiness
� difficulty falling asleep at night
� having problems waking up in the morning
� falling asleep too early at night
� waking up too early at night
� fatigue and having difficulty concentrating on daily

tasks
� experiencing unpleasant sensations with an urge to

move their limbs

Above symptoms may be indicative of another sleep
disorders, specifically OSA, narcolepsy, a circadian
rhythm disorder, restless legs syndromes or a primary
mood disorder.
Control participants - usual care group (UCG)
The usual care group (UCG) participants will receive
standard or usual care for sleep disorders based on the
usual practice in the community pharmacy. Australian
community pharmacies usually follow the Pharmaceut-
ical Society of Australia’s recommended practice [45],
which includes supplying ‘Pharmacy medicine’, ‘Pharma-
cist only medicine’, complementary medicine or other
over-the-counter (OTC) medicines for sleep-related dis-
orders, if indicated. At baseline, follow the same protocol
as in the intervention group, study eligibility (Table 1)
will be checked and inform consent will be obtained be-
fore the participants complete the ‘Initial Pharmacy
Visit’ questionnaires. Baseline demographic and assess-
ments will be completed for comparisons with the ICG
participants. The UCG participants will be followed-up
after two weeks by the study researcher via email or mail
to complete the ‘End of Study’ questionnaires.

Study measurements and outcomes
Study measurements
Assessments will be conducted at three times points –
baseline, week 1 and week 2 (Table 2). At baseline upon
recruitment, participants will be assisted to complete the
self-administered ‘Initial Pharmacy Visit’ questionnaires,
comprise of:

� Demographic and lifestyle information, which
includes sleep environment, smoking, alcohol
consumption and caffeinated drinks intake, modified
from the validated ‘Pharmacy Tool for Assessment
of Sleep Health - POTASH’ [24].

� Health-related quality of life (HRQOL) assessment
using validated WHO-Five Well Being Index
(version 1998) [46,47].

� Sleep health assessment using a set of survey
instruments adapted from POTASH [24]: Epworth
Sleepiness Scale (ESS) [48,49], Insomnia Severity
Index (ISI) [50], Multivariate Apnea Prediction
Index (MAPI) [51] and International Restless Legs
Syndrome Study Group (IRLSSG) [52].

� Community pharmacy survey: 14 questions using a
5-point Likert-type scale from 1 (strongly disagree)
to 5 (strongly agree), and one open ended
question.

Follow-up after one week from baseline will be con-
ducted in the ICG only (Table 2). Assessment (pre) of
sleep parameters will be obtained from the actigraph and
sleep diary for these measures: (i) Sleep efficiency percent-
age (SE%), (ii) Total sleep time (TST) per 24-hour period
(hours/day), (iii) Number of nocturnal awakenings (NWAK),
and (iv) Sleep onset latency (SOL).
Follow-up at week 2 will be conducted to complete

the study in both groups (Table 2). Assessment (post) of
sleep parameters will be obtained from the actigraph
and sleep diary, as in previous follow-up. Participants
will also complete the ‘End of Study’ questionnaires,
comprise of:

� HRQOL assessment using validated WHO-Five Well
Being Index (version 1998).

� Sleep health assessment (consist of ESS, ISI, MAPI
and IRLSSG), adapted from POTASH [24].

� A close-out survey, consisting of: (i) questionnaire
on sleep-related lifestyle and behaviour changes
since completing the study, (ii) self-opinion of sleep
health after the study, and (iii) willingness and ability
to pay if such program is offered as a service by
community pharmacy.



3.

Table 2 Summary of measurements and study outcomes

Measurements Instruments Group T0 T1 T2 Outcome

Surveys/measuring tools

Socio-demographic and lifestyle Questionnaire ICG, UCG x 2˚

Health-related quality of life I,E WHO-5 Well-being index (1998) ICG, UCG x x 1˚

Sleep scale scores I,E ESS, ISI, MAPI, IRLSSG ICG, UCG x x 1˚

Community pharmacy survey I Questionnaire ICG, UCG x 2˚

Close-out survey E Questionnaire ICG, UCG x 1˚ 2˚

Sleep parameters assessment

SE% Actigraph only ICG x x 1˚

TST, NWAK, SOL Actigraph and sleep ICG x x 1˚

diary

Other factors that may interrupt sleep Sleep diary only ICG x x 1˚

Pharmacy survey

Close-out survey for pharmacy Questionnaire Pharmacists, pharmacy staff x 2˚

T0 = baseline, T1 = 1 week after baseline, T2 = 2 weeks after baseline.
ICG: intervention care group; UCG: usual care group.
ESS: Epworth Sleepiness Scale; ISI: Insomnia Severity Index; MAPI: Multivariate Apnea Prediction Index; IRLSSG: International Restless Legs Syndrome Study Group.
SE%: Percentage of sleep efficiency; TST: Total sleep time per-24 hour period; NWAK: Number of nocturnal awakenings; SOL: Sleep onset latency.
1˚: Primary outcome; 2˚: Secondary outcome.
I: ‘Initial Pharmacy Visit’ Questionnaires; E: ‘End of Study’ Questionnaires.
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Upon completion of the study, pharmacists and phar-
macy staff will complete a self-administered question-
naire on the feasibility of the study, and opinions on the
management of sleep disorders after participating in the
study (Table 2).

Study outcomes
The primary outcomes (Table 2) of the study will be
evaluated based on these three objectives:

1. To evaluate a community pharmacy-based ‘model of
care’ to improve the management of sleep disorders
in the community, by comparing:
2.
a. Changes in HRQOL mean scores between and
within the intervention care group (ICG) and
usual care group (UCG) at baseline and week 2.

b. Changes in sleep scale mean scores – ESS, ISI,
MAPI and IRLSSG, between and within the
intervention care group (ICG) and usual care
group (UCG) at baseline and week 2.

c. Changes in sleep parameter mean scores – sleep
efficiency percentage (SE%), total sleep time
(TST), number of nocturnal awakenings (NWAK)
and sleep onset latency (SOL), between pre– and
post–actigraphy sleep report data in the
intervention care group (ICG).
To evaluate the role of actigraph as an objective
sleep assessment instrument to monitor certain
sleep disorders, by comparing:
a. Changes in sleep parameter mean scores –total
sleep time (TST), number of nocturnal awakenings
(NWAK) and sleep onset latency (SOL), between
actigraphy and sleep diary at week 1 and week 2 in
the intervention care group (ICG).
To evaluate the extended role of community
pharmacists in managing sleep disorders in the
community, by evaluating:

a. Participants’ opinions of sleep health at the end of
the study.

b. Willingness and the amount able to pay if such
programme is provided as a service in the
community pharmacy.
Secondary outcomes (Table 2) to be evaluated are:

1. Participants’ opinions of the community pharmacy
and opinions on the use of community pharmacy to
seek help for sleep-related disorders.

2. Comparison between groups in sleep-related lifestyle
and behaviours at week 2 follow-up.

3. Pharmacist and pharmacy staff opinions regarding
the feasibility of the study and the management of
sleep disorders in the community pharmacy after
participating in the study.

Data analysis
Data will be collected from the sleep report generated
from the Sleep Consultant™ software, sleep diary, and
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questionnaires (initial and end of study). Sleep parame-
ters measurement, i.e. sleep efficiency percentage (SE%),
total sleep time (TST), sleep onset latency (SOL) and
number of nocturnal awakenings (NWAK) of a single
participant through either the sleep diary or actigraphy
will be averaged from all the data recorded during the 2-
week period (recorded as ‘pre’ (week 1) and ‘post’ (week
2) mean scores). There will be no discrimination be-
tween weekdays and weekend data. Sleep scale scores to
assess sleep health using ESS, ISI, MAPI and IRLSSG
survey recorded at baseline and week 2 will be averaged
to mean scores for analysis.
Data will be analysed using SPSS 20.0 for windows

[53]. This study will consider alpha level of 0.05 for all
statistical tests. Using descriptive, paired t-test and inde-
pendent t-test – demographic characteristics and sleep
scale scores between and within groups will be com-
pared. In the ICG, pairwise differences of sleep parame-
ters mean scores between actigraphy and sleep diary will
be calculated using independent t-test, and will be used
paired-t-test in comparing within group, for pre– and
post–mean scores (for normally distributed data). To de-
termine correlation between two variables, Pearson’s
correlation will be applied. Likert-type questions will be
analysed as descriptive analysis.
Discussion
Sleep disorders are a concern worldwide and an emerging
public health problem [1,54,55], thus it requires a range of
strategies from public education through to clinical ser-
vices to manage it. Exploring and developing new inter-
ventions to improve the management of sleep disorders
within the primary healthcare system such as a commu-
nity pharmacy-based approach is crucial as health care
costs continue to increase [56]. Pharmacists are in a suit-
able position to provide an appropriate and vital step to
improve sleep health management [24-27]. To our know-
ledge, this is the first community pharmacy-based study
evaluating an intervention integrated into the community
pharmacy workflow, to enable pharmacists to improve the
management of sleep disorders.
Abbreviations
AASM: American academy of sleep medicine; ASPS: Advance sleep-phase
syndrome; CBTi: Cognitive behavioural therapy for insomnia;
CPAP: Continuous positive airway pressure; DSPS: Delayed sleep-phase
syndrome; ESS: Epworth sleepiness scale; HRQOL: Health-related quality of
life; ICG: Intervention care group; IRLSSG: International restless legs syndrome
study group; ISI: Insomnia severity index; MAPI: Multivariate apnea prediction
index; NWAK: Number of nocturnal awakenings; OSA: Obstructive sleep
apnoea; SOL: Sleep onset latency; SE: Sleep efficiency; TST: Total sleep time;
UCG: Usual care group.
Competing interests
The authors declare that they have no competing interests.
Authors’ contributions
ZMN is lead investigator and wrote the first draft with input from AS, SS and
LS. The study design was done by ZMN and AS. All authors have revised and
corrected draft versions and approved for the final version of the manuscript.

Author details
1School of Pharmacy, Pharmacy Australia Centre of Excellence (PACE), The
University of Queensland, 20 Cornwall Street, Woolloongabba, QLD 4102,
Australia. 2Institute for Health and Biomedical Innovation (IHBI) and Centre of
Accident Research and Road Safety (CARRSQ), Queensland University of
Technology, 130 Victoria Park Road, Kelvin Grove, QLD 4059, Australia.
3School Clinical Sciences, Faculty of Health, Queensland University of
Technology, 130 Victoria Park Road, Kelvin Grove, QLD 4059, Australia.
4Kulliyyah (Faculty) of Pharmacy, International Islamic University Malaysia,
Jalan Sultan Ahmad Shah, Bandar Indera Mahkota, Kuantan, Pahang 25200,
Malaysia. 5School of Pharmacy, University of Otago, North Dunedin, Dunedin
9016, New Zealand.

Received: 24 July 2012 Accepted: 13 February 2014
Published: 18 February 2014
References
1. Breathe Easily, Sleep Well: World Sleep Day Promotes Healthy,

Undisturbed Sleep. [http://www.worldsleepday.org/press-release/],
Accessed 12 June 2012.

2. Jackson S, Peterson G: Health screening in community pharmacy: an
update. Pharm 2006, 25:846–851.

3. Crockett J, Taylor S: Rural pharmacist perceptions of a project assessing
role in the management of depression. Aust J Rural Health 2009,
17:236–243.

4. Bereznicki B, Peterson G, Jackson S, Haydn Walters E, DeBoos I, Hintz P:
Perceived feasibility of a community pharmacy-based asthma intervention:
a qualitative follow-up study. J Clin Pharm Ther 2011, 36:348–355.

5. Smith L, Bosnic-Anticevich SZ, Mitchell B, Saini B, Krass I, Armour C: Treating
asthma with a self-management model of illness behaviour in an Australian
community pharmacy setting. Soc Sci Med 2007, 64:1501–1511.

6. Saini B, Krass I, Armour C: Development, implementation, and evaluation
of a community pharmacy-based asthma care model. Ann Pharmacother
2004, 38:1954–1960.

7. Emmerton L, Shaw J, Kheir N: Asthma management by New Zealand
pharmacists: a pharmaceutical care demonstration project. J Clin Pharm
Ther 2003, 28:395–402.

8. Armour C, Bosnic-Anticevich S, Brillant M, Burton D, Emmerton L, Krass I,
Saini B, Smith L, Steward K: Pharmacy Asthma Care Program (PACP)
improves outcomes for patients in the community. Thorax 2007,
62:496–502.

9. Machado M, Bajcar J, Guzzo GC, Einarson TR: Sensitivity of patient
outcomes to pharmacist interventions. Part I: systematic review and
meta-analysis in diabetes management. Ann Pharmacother 2007,
41:1569–1582.

10. Steil C: Managing diabetes: special patient groups: role of the C.D.E.
US Pharm 1989, 14(suppl):5–6. 8, 10.

11. Doucette WR, Witry MJ, Farris KB, McDonough RP: Community pharmacist-
provided extended diabetes care. Ann Pharmacother 2009, 43:882–889.

12. McLean DL, McAlister FA, Johnson JA, King KM, Makowsky MJ, Jones CA,
Tsuyuki RT, SCRIP-HTN Investigators: A randomized trial of the effect of
community pharmacist and nurse care on improving blood pressure
management in patients with diabetes mellitus: study of cardiovascular
risk intervention by pharmacists-hypertension (SCRIP-HTN). Arch Intern
Med 2008, 168:2355–2361.

13. Machado M, Bajcar J, Guzzo GC, Einarson TR: Sensitivity of patient
outcomes to pharmacist interventions. Part II: systematic review and
meta-analysis in hypertension management. Ann Pharmacother 2007,
41:1770–1781.

14. Wake Up Australia: The Value Of Healthy Sleep. [http://www.sleep.org.au/
documents/item/69], Accessed 10 Feb 2012.

15. Hillman DR, Murphy AS, Antic R, Pezzulo L: The economic cost of sleep
disorders. SLEEP 2006, 29:299–305.

16. Lack L, Miller W, Turner D: A survey of sleeping difficulties in an Australian
population. Community Health Stud 1988, 12:200–207.

http://www.worldsleepday.org/press-release/
http://www.sleep.org.au/documents/item/69
http://www.sleep.org.au/documents/item/69


Mohamad Noor et al. BMC Health Services Research 2014, 14:74 Page 8 of 8
http://www.biomedcentral.com/1472-6963/14/74
17. Ely JR, Khorfan F: Unilateral periorbital swelling with nasal CPAP therapy.
J Clin Sleep Med 2006, 2:330–331.

18. Vlachantoni IT, Dikaiakou E, Antonopoulos CN, Stefanadis C, Daskalopoulou
SS, Petridou ET: Effects of continuous positive airway pressure (CPAP)
treatment for obstructive sleep apnea in arterial stiffness: a meta-
analysis. Sleep Med Rev 2012. doi:10.1016/j.smrv.2012.01.002.

19. National Institutes of Health: National Institutes of Health State of the
Science Conference statement on manifestations and management of
chronic insomnia in adults, June 13–15, 2005. SLEEP 2005, 28:1049–1058.

20. Schutte-Rodin S, Broch L, Buysse D, Dorsey C, Sateia M: Clinical guideline
for the evaluation and management of chronic insomnia in adults.
J Clin Sleep Med 2008, 4:487–504.

21. Richard W, Venker J, Den Herder C, Kox D, Van den Berg B, Laman M, Van
Tinteren H, De Vries N: Acceptance and long-term compliance of nCPAP
in obstructive sleep apnea. Eur Arch Otorhinolaryngol 2007, 264:1081–86.

22. Kippist C, Wong K, Bartlett D, Saini B: How do pharmacists respond to
complaints of acute insomnia? A simulated patient study. Int J Clin Pharm
2011, 33:237–45.

23. Report of the Clinical Practice Review Committee, American Academy of
Sleep Medicine: Nonprescription treatments of snoring or obstructive
sleep apnea: an evaluation of products with limited scientific evidence.
SLEEP 2003, 26:619–24.

24. Tran A, Fuller JM, Wong KK, Krass I, Grunstein R, Saini B: The development
of a sleep disorder screening program in Australia community
pharmacy. Pharm World Sci 2009, 31:473–80.

25. Hersberger KE, Renggli VP, Nirkko AC, Mathis J, Schwegler K, Bloch KE:
Screening for sleep disorders in community pharmacies – evaluation of
a campaign in Switzerland. J Clinical Pharmacy and Therapeutics 2006,
31:35–41.

26. Schwegler K, Klaghofer R, Nirkko AC, Mathis J, Hersberger KE, Bloch KE:
Sleep and wakefulness disturbances in Swiss pharmacy customers.
Swiss Med Weekly 2006, 136:149–54.

27. Fuller JM, Wong KK, Krass I, Grunstein R, Saini B: Sleep disorders screening,
sleep health awareness, and patient follow-up by community pharmacists
in Australia. Patient Educ Couns 2011, 83:325–35.

28. Standards of Practice Committee of the American Academy of Sleep
Medicine: Practice parameters for the use of actigraphy in the
assessment of sleep and sleep disorders: an update for 2007. SLEEP 2007,
30:519–29.

29. Standards of Practice Committee of the American Academy of Sleep
Medicine: Practice parameters for the role of actigraphy in the study of
sleep and circadian rhythms: an update for 2002. SLEEP 2003, 26:337–41.

30. Lockley SW, Skene DJ, Arendt J: Comparison between subjective and
actigraphic measurement of sleep and sleep rhythms. J Sleep Res 1999,
8:175–83.

31. Vallieres A, Morin CM: Actigraphy in the assessment of insomnia. SLEEP
2003, 26:902–6.

32. Ancoli-Israel S, Cole R, Alessi C, Chambers M, Moorcroft W, Pollak CP: The
role of actigraphy in the study of sleep and circadian rhythms. SLEEP
2003, 26:342–92.

33. De Souza L, Benedito-Silva AA, Pires ML, Poyares D, Tufik S, Calil HM: Further
validation of actigraphy for sleep studies. SLEEP 2003, 26:81–85.

34. Kushida CA, Chang A, Gadkary C, Guilleminault C, Carillo O, Dement WC:
Comparison of actigraphic, polysomnographic, and subjective
assessment of sleep parameters in sleep-disordered patients. Sleep Med
2001, 2:389–96.

35. Noor ZM, Smith AJ, Smith SS, Nissen LM: Feasibility and acceptability of
wrist actigraph in assessing sleep quality and sleep quantity: a home-
based pilot study in healthy volunteers. Health 2013, 5:63–72.

36. Prakash K, Nissen L, Smith S, Kyle G: Assessment and counselling provided
with over-the-counter sleep request: a secret shopper study. In In
proceedings of the Australasian Pharmaceutical Sciences Association annual
conference (APSA). Adelaide. 11–14 December 2011.

37. Hedner J, Pillar G, Pittman SD, Zou D, Grote L, White DP: A novel adaptive
wrist actigraphy algorithm for sleep-wake assessment in sleep apnea
patients. SLEEP 2004, 27:1560–66.

38. Mehra R, Stone KL, Ancoli-Israel S, Litwack-Harisson S, Ensrud KE, Redline S:
Interpreting wrist actigraphic indices of sleep in epidemiologic studies
of the elderly: the study of osteoporotic fractures. SLEEP 2008, 31:1569–76.
39. Lichstein KL, Stone KC, Donaldson J, Nau SD, Soeffing JP, Murray D, Lester
KW, Neil Aguillard R: Actigraphy validation with insomnia. SLEEP 2006,
29:232–39.

40. Mccall C, Vaughn Mccall W: Comparison of actigraphy with
polysomnography and sleep logs in depressed insomniacs.
J Sleep Res 2012, 21:122–27.

41. O’Donoghue GM, Fox N, Heneghan C, Hurley DA: Objective and subjective
assessment in chronic low back pain patients compared with healthy
age and gender matched controls: a pilot study. BMC Musculoskelet Disord
2009, 10:122. 10.1186/1471-2474-10-122.

42. Gross CR, Kreitzer MJ, Reilly-Spong M, Wall M, Winbush NY, Patterson R,
Mahowald M, Cramer-Bornemann M: Mindfulness-based stress reduction
vs. Pharmacotherapy for primary chronic insomnia: a pilot randomized
controlled clinical trial. Explore (NY) 2011, 7:76–87.

43. Sleep Right Sleep Tight: Sleep Diary. [http://www.nps.org.au/topics/
sleep_campaign/resources/sleep_diary], Accessed 6 Feb 2012.

44. Sleep Study Report. [http://sleepapneafaq.wikispaces.com/Sleep+Study+report],
Accessed 9 July 2012.

45. The Pharmaceutical Society of Australia: Professional Practice Standards
Version 4 2010. Canberra: The Pharmaceutical Society of Australia; 2010.

46. WHO-5 Well Being Index. [http://cure4you.dk/354/WHO-5_English.pdf],
Accessed 12 June 2012.

47. Wade AG, Ford I, Crawford G, McMahon AD, Nir T, Laudon M, Zisapel N:
Efficacy of prolonged release melatonin in insomnia patients aged
55–80 years: quality of sleep and next-day alertness outcomes.
Curr Med Res Opin 2007, 23:2597–605.

48. Johns MW: A new method for measuring daytime sleepiness: the
Epworth sleepiness scale. SLEEP 1991, 14:540–45.

49. Johns MW: Daytime sleepiness, snoring, and obstructive sleep apnea.
The Epworth sleepiness scale. Chest 1993, 103:30–6.

50. Bastien CH, Vallières A, Morin CM: Validation of the Insomnia Severity
Index as an outcome measure for insomnia research. Sleep Med 2001,
2:297–307.

51. Maislin G, Pack AI, Kribbs NB, Smith PL, Schwartz AR, Kline LR, Schwab RJ,
Dinges DF: A survey screen for prediction of apnea. SLEEP 1995, 18:58–66.

52. Walters AS, LeBrocq C, Dhar A, Hening W, Rosen R, Allen RP, Trenkwalder C:
Validation of the international restless legs syndrome study group rating
scale for the restless legs syndrome. Sleep Med 2003, 4:121–32.

53. IBM SPSS Statistics 20 Documentation. [http://www-01.ibm.com/support/
docview.wss?uid=swg27021213#en], Accessed 12 June 2012.

54. Colten HR, Altevogt BM: Sleep Disorders And Sleep Deprivation: An Unmet
Public Health Problem. Washington DC: The National Academic Press; 2006.

55. Pandi-Perumal SR, Leger D: Sleep Disorders: Their Impact On Public Health.
Oxon: Informa Healthcare; 2006.

56. Re-Awakening Australia: The Economic Cost Of Sleep Disorders In Australia,
2010. [http://www.sleephealthfoundation.org.au/pdfs/news/Reawakening%
20Australia.pdf], Accessed 9 July 2012.

doi:10.1186/1472-6963-14-74
Cite this article as: Mohamad Noor et al.: A study protocol: a community
pharmacy-based intervention for improving the management of sleep
disorders in the community settings. BMC Health Services Research
2014 14:74.
Submit your next manuscript to BioMed Central
and take full advantage of: 

• Convenient online submission

• Thorough peer review

• No space constraints or color figure charges

• Immediate publication on acceptance

• Inclusion in PubMed, CAS, Scopus and Google Scholar

• Research which is freely available for redistribution

Submit your manuscript at 
www.biomedcentral.com/submit

http://www.nps.org.au/topics/sleep_campaign/resources/sleep_diary
http://www.nps.org.au/topics/sleep_campaign/resources/sleep_diary
http://sleepapneafaq.wikispaces.com/Sleep+Study+report
http://cure4you.dk/354/WHO-5_English.pdf
http://www-01.ibm.com/support/docview.wss?uid=swg27021213#en
http://www-01.ibm.com/support/docview.wss?uid=swg27021213#en
http://www.sleephealthfoundation.org.au/pdfs/news/Reawakening%20Australia.pdf
http://www.sleephealthfoundation.org.au/pdfs/news/Reawakening%20Australia.pdf

	Abstract
	Background
	Method/design
	Discussion
	Trial registration

	Background
	Research aims

	Methods and design
	Study design
	Study setting
	Ethics approval
	Pharmacies
	Pharmacy eligibility criteria
	Recruitment of pharmacies
	Training for pharmacists and pharmacy assistants

	Participants
	Sample size
	Recruitment of participants
	Intervention participants - intervention care group (ICG)
	Control participants - usual care group (UCG)

	Study measurements and outcomes
	Study measurements
	Study outcomes

	Data analysis

	Discussion
	Abbreviations
	Competing interests
	Authors’ contributions
	Author details
	References

