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Study Objectives: To evaluate changes in rates of family physician (FP) management of insomnia in Australia from 2000–2015.
Methods: The Bettering the Evaluation And Care of Health (BEACH) program is a nationally representative cross-sectional survey of 1,000 newly 
randomly sampled family physicians’ activity in Australia per year, who each record details of 100 consecutive patient encounters. This provided records 
of approximately 100,000 encounters each year. We identified all encounters with patients older than 15 years where insomnia or difficulty sleeping was 
managed and assessed trends in these encounters from 2000–2015.
Results: There was no change in the management rate of insomnia from 2000–2007 (1.54 per 100 encounters [95% confidence interval [CI]: 1.49–1.58]). 
This rate was lower from 2008–2015 (1.31 per 100 encounters [95% CI: 1.27–1.35]). There was no change in FP management: pharmacotherapy was used 
in approximately 90% of encounters; nonpharmacological advice was given at approximately 20%; and onward referral at approximately 1% of encounters. 
Prescription of temazepam changed from 54.6 [95% CI: 51.4–57.9] per 100 insomnia problems in 2000–2001 to 43.6 [95% CI: 40.1–47.0] in 2014–2015, 
whereas zolpidem increased steadily from introduction in 2000 to 14.6 [95% CI: 12.2–17.1] per 100 insomnia problems in 2006–2007, and then decreased to 
7.3 [95% CI: 5.4–9.2] by 2014–2015.
Conclusions: Insomnia management frequency decreased after 2007 in conjunction with ecologically associated Australian media reporting of adverse 
effects linked to zolpidem use. Australian FPs remain reliant on pharmacotherapy for the management of insomnia.
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INTRODUCTION

Insomnia is a common and costly complaint that affects ap-
proximately 6% to 10% of the population.1–3 Annual financial 
costs of insomnia to society are estimated to be up to $107 bil-
lion in the United States,4 $6.6 billion (CAD) in the Canadian 
province of Quebec,5 and $1.5 billion (AUD) in Australia.6 In-
somnia is common in family physician (FP) settings and is pre-
dominantly treated by pharmacotherapy in the United States 
and elsewhere.7–10 Current evidence-based recommendations 
published by the American Academy of Sleep Medicine and 
American College of Physicians recommend cognitive be-
havioral therapy (CBT) as the first-line and most efficacious 
therapy.2,11 Despite this, no health system has enough skilled 
CBT practitioners to treat even a small proportion of insomnia 
cases.12,13 Patients are dissatisfied with current approaches and 
prefer nonpharmacological strategies but continue to report 
that hypnotics are an attractive quick-fix solution.14

In the United Kingdom, three waves of the National Mental 
Health Survey reported an almost doubling in the prevalence 
of participant reported insomnia (3.1% to 5.8%) and a doubling 
in the prevalence of pharmacotherapy for insomnia between 
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1993 and 2007 (0.4% to 0.8% of the population).7 An increase 
in the prevalence of occasional insomnia symptoms has also 
been reported in Finland.15 However, these participant-reported 
rates may be underreported or overreported when compared to 
clinician record.16 These data made us wonder whether such an 
increase in insomnia may be detectible in other countries, such 
as Australia.

BRIEF SUMMARY
Current Knowledge/Study Rationale: To describe how insomnia 
has been managed by family physicians in Australia and how this 
has changed through time.
Study Impact: Insomnia management rates per 100 family 
physician-patient encounters decreased after 2007–2008, when 
there was a high level of Australian media reporting of adverse 
effects of zolpidem. Through 2000–2015 there was a steady rate of 
approximately 90% of insomnia problems that were managed with 
pharmacotherapy. However, the pattern of pharmacotherapeutic 
agents being prescribed through time changed. Temazepam was the 
most commonly prescribed medication but zolpidem prescriptions 
notably fell since a peak in 2006–2007, and slow-release melatonin 
gradually rose in popularity since release in 2009.
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Between 2000–2015, there are likely to have been substan-
tive changes in the mix of pharmacotherapy as new hypnotics 
were released in Australia and Z-class hypnotics came under 
considerable scrutiny because of concerns about safety. In par-
ticular, zolpidem (marketed as Stilnox in Australia17 and Am-
bien in the United States)18,19 was first released in Australia in 
late 2000.20 Zolpidem-related side effects became the subject 
of intense media scrutiny in 2007–2008.21,22 Later in 2008, 
the Australian Therapeutic Goods Administration imposed a 
black box warning in the product information for zolpidem.23,24 
Only the United States and Australia seem to have been subject 
to sustained media interest in these side effects.21,25

In Australia, from April 1998 to March 2016, FP activity 
was monitored by the Bettering the Evaluation And Care of 
Health (BEACH) program,26 an annual nationally represen-
tative cross-sectional survey of FP clinical activity. Earlier 
cross-sectional analyses of these data (2006–2008)27 found that 
pharmacotherapy was prescribed by FPs at a rate of 95.2 medi-
cations per 100 insomnia problems. Since that report was pub-
lished, significant changes in insomnia management are likely 
to have occurred due to the zolpidem-related stimulated report-
ing event21,22,25,28 and the introduction of important new hyp-
notics such as slow-release melatonin (marketed as Circadin in 
Europe since 2007 and Australia since 2009).29,30 In addition, 
there have been anecdotal reports of off-label prescriptions of 
low doses (50 mg) of the antipsychotic quetiapine (tradename: 
Seroquel) for insomnia.31–35 The objectives of this study are to 
describe changes in the management rates of insomnia in Aus-
tralia and to characterize any changes in management actions 
by FPs over the period 2000 to 2015. Specifically, we aim to:

1. describe insomnia management rates by FPs and 
describe rates in specific age and sex groups;

2. identify and describe any changes in 
pharmacotherapeutic interventions, non-
pharmacotherapeutic interventions, or onward referral 
rates by FPs for insomnia.

METHODS

These are secondary analyses of data from the BEACH pro-
gram. One year weighted datasets from April 2000–March 
2001 to March 2014–April 2015 are used.36,37 The method is de-
scribed fully elsewhere.26 In summary, BEACH was an ongo-
ing cross-sectional survey of FP clinical activity in Australia, 
enrolling about 1,000 newly randomly sampled FPs each year. 
Each physician recorded details of 100 consecutive encounters 
with consenting patients, on structured paper encounter forms. 
FP recording periods were evenly spread across the calendar 
year. Data include patient characteristics, and in free text, the 
problems managed (up to four per encounter) at the highest 
diagnostic level possible on the evidence currently available. 
FPs nominated the status of each problem (tick box) as either 
a “new” problem: defined as the first encounter of a problem, 
including the first encounter of a recurrence of a previously 
resolved problem, but excluding the encounter of a problem 
first assessed by another provider; or an “old” problem: a pre-
viously assessed problem that requires ongoing care, including 

followup for a problem or an initial encounter of a problem pre-
viously assessed by another provider.36 For each problem man-
aged, FPs recorded the treatments provided at the encounter. 
Each recorded clinical action (including medications, clinical 
treatments, tests ordered, and referrals made) is linked by the 
FP to the specific problem being managed.

The free text problems managed and nonpharmacological 
treatments are secondarily classified by trained coders, ac-
cording to the International Classification of Primary Care, 
Second Edition (ICPC-2)38 and coded more specifically using 
ICPC-2 PLUS,39 an Australian FP clinical interface terminol-
ogy. Insomnia problems were defined as ICPC-2 PLUS codes: 
P06001 (Unable (to); sleep), and P06003 (Insomnia). We re-
stricted our analyses to encounters with patients 15 years or 
older. The BEACH program and analyses of the BEACH data 
have ethical approval and oversight from the Human Research 
Ethics Committee of the University of Sydney (Ref: 2012/130). 
The ethics committee of the Australian Institute of Health and 
Welfare also approved this study in the 2000–2011 data year.36

Statistical Methods
The BEACH program is the only national Australian dataset 
that contains representative data on the content of FP encoun-
ters. This program has a cluster sample study design in which 
the primary sampling unit is the FP, and the unit of analysis is 
the FP-patient encounter. Results are reported as rates per 100 
or 100,000 encounters, rates per 100 insomnia problems man-
aged, and patient age- and sex-specific insomnia management 
rates, with robust 95% confidence intervals (CIs) that adjust 
for the cluster design effect. Rates were calculated using the 
“survey means” procedures in SAS (v9.1.3 Inc, Cary, North 
Carolina, United States) with adjustment for the cluster study 
design.

Statistical significance of year-to-year differences is judged 
by nonoverlapping 95% CIs. In order to test whether FP man-
agement of insomnia decreased in conjunction with the stimu-
lated reporting event, we pooled all encounters for the years 
2000–2007 and all encounters for the years 2008–2015 and 
used a z test with alpha set at P < .05. There was a 1-year exclu-
sion period because the event occurred during 2007–2008.21

RESULTS

Patient Sample
Between April 2000 and March 2015, 14,716 FPs participated 
in BEACH, recording details of 1,471,600 encounters. Of these, 
1,285,787 (87%) were with adults 15 years or older, and 775,955 
(60%) were with female patients.

Changes in the Management of Insomnia Encounters
Figure 1 shows the management rate of insomnia cases per 
100,000 encounters per BEACH year (2000–2015). After re-
moving the BEACH year 2007–2008 because it was the year 
of the stimulated reporting event, the annual management 
rate of insomnia was higher before the stimulated reporting 
event (2000–2007; 1,535 per 100,000 [95% CI: 1,490–1,580]) 
than after (2008–2015; 1,309 [95% CI: 1,270–1,350], z = 6.46, 
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P < .0001). Sex-specific management rates for 2000–2015 are 
plotted in Figure S1 in the supplemental material. Females ac-
counted for approximately 62% of patients at encounters where 
insomnia was managed throughout the study period. Figure S2 
in the supplemental material shows the management rate of in-
somnia in older individuals (age 75 years or older) decreased 
significantly from 3,348 [95% CI: 2,894–3,802] in 2000–2001 
to 2,229 [95% CI: 1,901–2,557] per 100,000 encounters in 
2014–2015. For all other age groups there was no significant 
change in the management rate over time.

Changes in Management Approaches
Figure 2 charts the proportion of insomnia management occa-
sions at which at least one of each type of management action 
occurred, by year. Throughout the study period, medications 
were by far the most common (approximately 90%) manage-
ment choice, followed by counseling/advice (eg, sleep hygiene, 
medication use, relaxation techniques: approximately 20%) 
and very rarely (approximately 1%) referral. Figure S3 in the 
supplemental material profiles nondrug clinical treatments for 
insomnia problems through time. Provision of advice/educa-
tion about sleep increased over the study period from 2.9 [95% 
CI: 1.4–4.5] in 2000–2001 to 8.8 [95% CI: 6.6–11.0] per 100 
insomnia problems in 2014–2015. Figure S4 in the supplemen-
tal material plots FP referrals to psychologists, sleep clinics, 
counselors, and psychiatrists.

Pharmacotherapy Changes 2000–2015
Figure 3A shows the change in prescribed medication rate per 
100 insomnia problems for the top five most prescribed medi-
cations ranked from 2014–2015. Figure 3B shows the changes 
in the next five most prescribed medications ranked from 
2014–2015. In 2014–2015, these 10 medications (Figure 3A 
and 3B) account for 90% of the pharmaceutical agents used 
for insomnia management. The prescription rate for quetiapine 

(Figure 3B) was so low in most years that confidence limits 
could not be reliably calculated.

Post Hoc Analysis: Differences Between New and Old 
Problem Management Before and After 2007–2008
After seeing the results presented in Figures 1 and 3 we de-
veloped a post hoc hypothesis that management rate and/or 
the prescription patterns for initial “new” (newly emergent 
or re-emergent) and previously managed (ie, “old”) insomnia 
may have been affected by the stimulated reporting event in 
different ways. Figure 4 shows that the management rate for 
“new” insomnia did not change. The apparent decrease in the 
management rate of “old” insomnia problems between 2006 
to 2008 was not statistically significant using the nonoverlap-
ping 95% CI rule. However, because of our previous obser-
vations about the stimulated reporting event year,22,25 we then 
decided to apply the same z test to data pooled before and af-
ter the stimulated reporting event in 2007–2008. Pooling all 
“old” insomnia managements for BEACH years 2000–2007 
and for BEACH years 2008–2015 yielded a statistically signifi-
cant decrease after the stimulated event (2000–2007; 1,329 per 
100,000 [95% CI: 1,280–1,381] versus 2008–2015; 1,117 [95% 
CI: 1,073–1,164], z = 6.08, P < .0001). Management rates of 
“new” problems did not change significantly (2000–2007; 206 
per 100,000 [95% CI: 188–223] versus 2008–2015; 192 [95% 
CI: 175–209], z = 0.38, P = .352: see Figure 4). Figure 5 plots 
the changes in pharmacotherapy for both “new” (Figure 5A) 
and “old” (Figure 5B) management encounters of insomnia for 
our key medications: temazepam (traditional market leader), 
zolpidem, and melatonin.

Figure 1—Management rate of insomnia cases per 
100,000 encounters per year.

Error bars indicate 95% confidence intervals.

Figure 2—Proportion (%) of insomnia problems that 
resulted in at least one of each type of management action 
per year.

Error bars indicate 95% confidence intervals and may not be visible at 
times due to the scale of the graph. Counseling advice includes sleep 
hygiene, medication use, and relaxation techniques. Totals add to more 
than 100% per year because problems can be managed by more than 
one action per encounter.



788Journal of Clinical Sleep Medicine, Vol. 13, No. 6, 2017

CB Miller, L Valenti, CM Harrison, et al. Time Trends in the Family Physician Management of Insomnia

DISCUSSION

The insomnia management rate in Australian family practice 
remained stable between 2000 and 2007 and then decreased 
in 2007–2008 in conjunction with an ecologically associated 
stimulated reporting event surrounding zolpidem.22,25 Between 
2009 and 2015, insomnia management remained stable at a 
lower rate. Over the study period there was no change in the 
proportion of female patients (approximately 62%) but there 
was a change in the age distribution of patients managed for 
insomnia. The only age group to significantly decline was 

people aged 75 years and older. This may be due to increas-
ing concerns about the safety profiles of benzodiazepines and 
zolpidem coupled with a lack of access to nonpharmacologi-
cal alternatives.12,40,41 Despite major treatment guidelines for 
insomnia recommending CBT as a first-line therapy, there 
were no changes in management actions, possibly due to a lack 
of health system capacity.13,42 However, it is encouraging that 
advice and education about sleep steadily increased over the 
course of the study period, be it from a very low base.

The pharmacotherapy mix changed after zolpidem was ap-
proved in 199920 and then marketed in Australia in late 2000.17 
Zolpidem prescriptions rose until 2006–2007, prior to the stim-
ulated reporting event21 and then sharply decreased. Changes 
in pharmacotherapy were particularly notable in new cases of 
insomnia. The other notable change was the slow but steady 
increase in prescriptions for slow-release melatonin (Circadin) 
since its release in 2009.30 Prescription rates for all other medi-
cations examined remained statistically unchanged except for 
the overall decline in temazepam. Contrary to reports of sub-
stantial prescribing of the antipsychotic quetiapine (Seroquel) 
for insomnia,31–35 we found barely discernible rates of use.

Limitations
The BEACH study used year-by-year nationally representa-
tive sampling of FPs that provided data to describe specific 
insomnia management rates by age and sex, and the drug man-
agement of insomnia over the 15 years reported in this study. 
Because data were collected by the FP-completed form we do 
not know if patients actually did obtain the drug from a phar-
macist or whether or not they used it. Patients who actively seek 
non-pharmacological therapy may not present to FPs and may 
have accessed other forms of treatment for insomnia including 
CBT through a non-FP referred psychologist or online plat-
form. In addition, because we chose to focus on management 

Figure 3—Prescriptions per 100 insomnia problems 
managed.

(A) top 1 to 5 most commonly prescribed medications ranked from 2014–
2015 data and (B) top 6 to 10 most commonly prescribed medications 
ranked from 2014–2015 data. Error bars indicate 95% confidence 
intervals and are not calculated when the numerator is 3 or fewer 
because the event rate is not statistically distinguishable from zero.

Figure 4—Management rate of “old” and “new” insomnia 
cases per 100,000 encounters per year.

Error bars indicate 95% confidence intervals.
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of insomnia in adults we cannot make conclusions about the 
care of insomnia in younger patients (younger than 15 years).

CONCLUSIONS

The management rate for insomnia in Australian family prac-
tice was stable between 2000–2015, except for a decrease in 
2007–2008 in conjunction with adverse media interest regard-
ing zolpidem. It has become progressively less common for 
older Australians (age 75 years or older) to be treated for in-
somnia. Australian FPs remain reliant on pharmacotherapy 
for the management of insomnia but the agents prescribed 
over the 15 years studied has changed, especially for new 
insomnia cases.

ABBRE VI ATIONS

BEACH, Bettering the Evaluation And Care of Health
CBT, cognitive behavioral therapy
CI, confidence interval
FP, family physician
ICPC, International Classification of Primary Care
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