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foreseeable adverse consequences. Expo-
sure to wild-type VZV boosts immunity,
which consequently reduces the incidence
of herpes zoster (HZ [shingles]).1,2 A possi-
ble outcome of the introduction of effective
varicella vaccines to Australia (Varilrix,
GlaxoSmithKline; and Varivax, Merck
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ABSTRACT

Objectives: To assess whether the management rate of herpes zoster (HZ) in Australian 
general practice has changed since varicella vaccines became available; and to ascertain 
the mean age of patients attending general practice for HZ management, to assist with 

ing of vaccination to prevent HZ in older Australians.

n, setting and participants: Retrospective analysis of data for the period April 1998 
arch 2009 on 1 078 671 (weighted) management encounters with consecutive 
nts of 10 885 general practitioners who participated in the BEACH (Bettering the 
ation and Care of Health) national cross-sectional survey.

 outcome measures: Number of encounters for management of HZ (shingles) and 
of varicella (chickenpox); age of patients presenting for HZ management.

Results: Regression analysis indicated a significant rise in the HZ management rate over 
the study period, with an average annual increase of 0.05 per 1000 encounters (P < 0.01). 
The management rate for varicella decreased significantly from 2.01 per 1000 
encounters in 1998–1999 to 0.58 per 1000 in 2008–2009. Mean age calculated for each 
year of the study varied between 10.2 and 15.3 years for patients with varicella, and 
between 57.5 and 64.1 years for patients with HZ.

Conclusions: There has been a significant rise in the HZ management rate and a 
decrease in the varicella management rate in Australian general practice over the period 
1998–2009. Introduction of vaccination for HZ prevention at age 60 years should be 
considered, although addition of this vaccination to the existing schedule for 
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vaccination at age 65 years is also likely to be beneficial and may be more pragmatic.
lth
fit
inA
 ough varicella vaccination bene-

s the community through reduc-
g rates of varicella-zoster virus

(VZV) infection in both vaccinated and
unvaccinated populations, it may have

Sharp and Dohme) may be an increase in the
incidence of HZ in the unvaccinated older
population in whom immunity has waned.

Varicella vaccine was licensed in Aus-
tralia in 1999, became available on private
prescription in 2000, and was funded
through the National Immunisation Pro-
gram from November 2005. The program
funds varicella vaccination of all children at
18 months of age, as well as school-based
programs for vaccination of the “catch-up”
cohort of children between 10 and 13 years
of age. Before the public program was
instituted, vaccine uptake was thought to
be low (16%–48% in children under 4
years of age).3,4

In Australia in the financial year 1998–
99, just before the introduction of the
varicella vaccine, there were 4718 hospital-
isations for HZ (mean age of patients, 69
years) and 1991 for varicella (chickenpox)
(mean age of patients, 15 years), with
respective case-fatality rates of 1% and
0.4%.5 A recent study in Victoria demon-
strated a decline in hospitalisation rates for
varicella between 2000 and 2007 and an
increase in HZ hospitalisation rates from
1998 to 2007.6 It also reported limited
community data from the Melbourne Med-
ical Deputising Service that suggested
increased HZ presentations in that service
between 2000 and 2007.

To build on the observations of this
Victorian study, we investigated manage-
ment rates of both varicella and HZ in
Australian general practice for the period
April 1998 to March 2009, using a nation-
ally representative sample of general prac-
tice consultations available through the

BEACH (Bettering the Evaluation and Care
of Health) program.7 Our hypothesis was
that if the frequency of management of HZ
in general practice were shown to be
increasing, a pragmatic outcome of this
study could be the identification of an age
cut-off point for vaccination to prevent
subsequent HZ eruptions in older people.

METHODS

BEACH program
We undertook an analysis of BEACH data
from 1998 to 2009 in single data-year
blocks (from 1 April to 31 March). Data
were collected as described elsewhere.7

Briefly, a national random sample of
general practitioners who claimed at least
375 general practice Medicare items of
service in the previous quarter are invited
to participate in the BEACH study. Each
year, about 1000 GPs participate, each

providing details of 100 consecutive
patient encounters, on structured paper
forms, including problems managed and
treatments provided. Data collection is
evenly distributed throughout 50 weeks of
each year (2 weeks’ closure over Christ-
mas). The GP response rate is about 30%
each year. The characteristics of participat-
ing GPs are compared with those of GPs in
the sample frame from which the partici-
pants were drawn. Post-stratification age
and sex weightings are applied to the
encounter data to correct for any under-
representations. The encounter data are
also weighted according to the activity level
of the participating GP (measured by the
number of Medicare claims made for GP
service items in the 12 months before
selection). The resulting age and sex distri-
bution of patients included in the BEACH
study who received a GP service covered by
a Medicare rebate has been shown to have
excellent precision in representing all GP
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service encounters for which Medicare
claims have been made.7

The BEACH study has been approved by
the ethics committees of the University of
Sydney and the Australian Institute of
Health and Welfare.

Data extraction and statistical analysis
Problems managed at each encounter are
classified according to the International
Classification of Primary Care, version 2
(ICPC-2).8 Encounters classified as S70:
Herpes Zoster, and A72: Chickenpox (Vari-
cella) were included in this study.

For each data year, we recorded the
number of encounters for management of
varicella and HZ and calculated the man-
agement rate per 1000 GP–patient encoun-
ters, with 95% confidence intervals, and
the mean age of patients. Estimates of the
number of times varicella and HZ were
managed nationally in general practice
were also calculated based on the total
number of general practice professional
services claimed from Medicare each finan-
cial year.9

Analyses were conducted with SAS soft-
ware, version 9.1.3 (SAS Institute, Cary,
NC, USA), using procedures to adjust for
the single-stage cluster sampling.

To test the effect of time on the propor-
tion of encounters where varicella and HZ

were managed, we performed two robust
linear regression analyses taking into
account both weightings on the data and
the cluster effect. We tested data for the
BEACH year 1999–2000, which covered 9
months before varicella vaccine was made
available on private prescription and the
first 3 months of its availability on private
prescription.

To assess the potential coverage that
might be gained by vaccination at different
age points, we also investigated the age
distribution of patients presenting to GPs
for HZ management in the most recent 3
years (April 2006–March 2009).

RESULTS
Over the 11 years of BEACH data (April 1998
to March 2009), there were 1 078671
(weighted) management encounter records
with 10 885 GPs. The management rate for
HZ was around 1.52 per 1000 encounters
at the time the varicella vaccine was made
available on private prescription (1999–
2000), 2.20 in 2004–2005 and 2.35 in
2008–2009 (Box 1), an increase of 55%
since 1999–2000. The confidence intervals
around these estimates suggest that this
increase was statistically significant. The
regression analysis also indicated a signifi-
cant rise in the HZ management rate over
this period, with an average annual

increase in HZ management encounters of
0.05 per 1000 encounters (P < 0.01).

The management rate for varicella
decreased steadily from 1.61 per 1000
encounters in 1999–2000 to 1.27 per 1000
in 2004–2005, just before acceptance of
the vaccine into the National Immunisation
Program, and then stayed steady in 2005–
2006. From then on, it decreased steadily
to 0.58 per 1000 encounters in 2008–
2009, significantly less than in all years
between 1999–2000 and 2005–2006 (Box
1). The regression analysis also demon-
strated a significant decline over the period
from 1999–2000 to 2008–2009, with an
average annual decrease in varicella man-
agement rate of 0.12 per 1000 encounters
(P < 0.0001).

Changes in management rates of varicella
and HZ per 1000 encounters are shown
graphically in Box 2.

Calculation of national estimates from
these results suggests that across Australia
in 1999–2000 there were about 164 000
encounters at which varicella was man-
aged, decreasing to 65 000 in 2008–2009
(Box 1). In contrast, we estimate that there
were 154 000 encounters at which HZ was
managed in 1999–2000, and this increased
to 266 000 in 2008–2009.

Investigation of the age distribution of
the patients managed for HZ in the most

1 Number, rate and national estimate of encounters for varicella and herpes zoster in general practice, and patient mean 
age, for each 12 months from April 1998 to March 2009*

Varicella Herpes zoster

BEACH 
year†

Total 
encounters Encounters

Rate per 1000 
encounters

(95% CI)

National 
estimate,

’000s‡ (95% CI)

Mean age of 
patients, years

(95% CI) Encounters

Rate per 1000 
encounters 

(95% CI)

National 
estimate,

’000s‡ (95% CI)

Mean age of 
patients, years

(95% CI)

1998 96901 195 2.01 (1.58–2.44) 206 (162–251) 11.4 (9.3–13.5) 166 1.71 (1.35–2.07) 176 (139–212) 61.7 (58.7–64.7)

1999 104856 169 1.61 (1.27–1.96) 164 (129–199) 13.2 (11.0–15.4) 159 1.52 (1.22–1.80) 154 (124–183) 64.1 (60.9–67.2)

2000 99307 166 1.67 (1.33–2.02) 168 (133–203) 10.7 (8.8–12.6) 213 2.14 (1.79–2.50) 216 (180–251) 57.6 (54.5–60.6)

2001 96973 155 1.60 (1.28–1.93) 160 (128–193) 10.2 (8.4–12.1) 171 1.76 (1.43–2.10) 176 (142–210) 59.5 (55.9–63.1)

2002 100987 160 1.58 (1.12–2.04) 153 (108–198) 12.9 (9.9–16.0) 170 1.68 (1.39–1.98) 163 (135–192) 60.0 (56.4–63.5)

2003 98877 126 1.27 (0.99–1.56) 123 (96–150) 11.5 (8.8–14.2) 221 2.24 (1.90–2.58) 216 (183–248) 57.8 (54.7–60.8)

2004 94386 120 1.27 (0.98–1.56) 125 (96–154) 11.4 (9.0–13.7) 208 2.20 (1.83–2.57) 216 (180–252) 61.5 (58.3–64.7)

2005 101993 134 1.31 (1.00–1.63) 133 (101–165) 10.7 (8.2–13.1) 207 2.03 (1.69–2.38) 205 (171–240) 58.9 (55.6–62.2)

2006 91805 105 1.14 (0.87–1.42) 118 (90–147) 13.3 (9.9–16.6) 166 1.81 (1.47–2.14) 187 (152–221) 57.5 (53.4–61.6)

2007 95898 61 0.64 (0.43–0.85) 70 (47–93) 12.3 (8.3–16.3) 201 2.10 (1.76–2.44) 230 (193–267) 59.7 (56.2–63.1)

2008 96688 56 0.58 (0.38–0.77) 65 (42–87) 15.3 (10.7–19.9) 227 2.35 (1.97–2.73) 266 (222–309) 62.9 (60.0–65.8)

Total 1078671 1447 — — — 2109 — — —

* Data from a nationally representative sample of general practice consultations available through the BEACH (Bettering the Evaluation and Care of Health) program.7 
† Commencing 1 April in year shown, to 31 March in following year.
‡ Management rate per 1000 encounters times total number of Medicare Benefits Schedule claims for general practice service items claimed from Medicare Australia 
each financial year.9 ◆
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recent 3 years demonstrated that 26% were
aged less than 50 years, 52% were aged less
than 65 years and 71% were aged less than
75 years (Box 3).

DISCUSSION
This analysis shows that since varicella
vaccine was made available under the
National Immunisation Program, HZ has
been managed more often and varicella less
often in Australian general practice than
before the vaccine was available.

Our study has some potential limita-
tions. The relative infrequency of both
varicella and HZ management in all years of
our study resulted in relatively wide confi-
dence intervals around the estimates. How-
ever, the regression analysis demonstrated
a statistically significant increase in the HZ
management rate over time. Additionally,
because this study is encounter-based
(rather than patient-based), it is possible
that patients could have been double
counted if they reattended within the
stream of 100 consecutive GP encounters.
Further, any changes in the age distribution
of patients at GP encounters during the 10-
year study period could have an impact on
study results.

In England and Wales, average incidence
rates for varicella and HZ were 1291 and
373 per 100 000 person years, respectively,

for the years 1991–2000.1 The hospitalisa-
tion rates were similar for each disease (4.5
per 100 000 population for varicella versus
4.4 per 100 000 population for HZ), but
both inpatient days and the case fatality
rate due to HZ were four to six times higher
than those due to varicella — a much
greater burden of disease. The US Centers
for Disease Control and Prevention Advi-
sory Committee on Immunization Practices
(ACIP) reported in 2007 that “multiple
studies and surveillance data demonstrate

no consistent trends in [HZ] incidence in
the United States since implementation of
the varicella vaccination program in
1995”,10 whereas there was a significant
decrease in varicella over the decade 1992
to 2002.10 Three studies cited in the ACIP
report showed no increase in the incidence
of HZ.11-13 However, another study that
was cited, although finding a similar
decrease in varicella in the Massachusetts
population, showed a significant near dou-
bling of HZ incidence.14

A single vaccination at the age of 65
years has been proposed as a cost-effective
method of dealing with incident HZ in
older people.15 The Shingles Prevention
Study demonstrated a marked reduction
in morbidity from HZ and post-herpetic
neuralgia in a large cohort of subjects aged
60 years or older who were vaccinated
against HZ compared with placebo.16 The
vaccine given to participants (Zostavax,
Merck Sharp and Dohme) is a single-dose,
live, attenuated VZV vaccine effective in
preventing first eruptions of HZ and its
associated complication of post-herpetic
neuralgia.17 It contains 14 times more
plaque forming units than Varivax. Given
the burden of disease seen in older people,
it may be argued that such a program
would be beneficial irrespective of the
effects of varicella vaccination of the
infant population on HZ incidence in
older people.

It would seem pragmatic to introduce an
HZ prevention program into general prac-
tice for people aged 65 years, as this would
correspond to other funded programs for
older people, such as influenza and pneu-
mococcal vaccination. Yet, while Zostavax

3 Cumulative proportion of patients aged less than each age cut-off at 
encounters for management of herpes zoster, April 2006 – March 2009.

Vertical bars are 95% confidence intervals. ◆
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can be administered concomitantly with
influenza vaccine, the same cannot be said
about  the  pneumococca l  vacc ine
(Pneumovax23, Merck Sharp and Dohme)
as this is associated with a reduced immu-
nological response.17

However, giving the vaccine at age 65
years could prevent less than half of all the
HZ management encounters recorded in
this study. If vaccination followed the Shin-
gles Prevention Study model, with univer-
sal vaccination at age 60 years, 60% of the
management encounters reported in
this study could potentially have been
prevented.

Nevertheless, the burden of a disease
includes severity as well as incidence.
Although the mean age of patients man-
aged in general practice for HZ over the
study period was between 57.5 and 64.1
years, the 1998–1999 hospitalisation data
showed a mean age of 69 years. Also,
because Zostavax is a recent vaccine, data
on duration of protection of immunisation
against HZ is lacking — and, hence, wan-
ing immunity may be a problem with a
younger age of administration. Therefore,
benefit would still be attained on a popula-
tion level from vaccination based pragmati-
c a l l y  o n  t h e  e x i s t i n g  s c h e d u l e
recommended for people aged 65 years.
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