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ABSTRACT.  
Accurate estimation of monitored populations is essential for epidemiological study. 
Many countries do not have systems of patient registration and routine disease 
surveillance is thereby hindered. We studied the incidence of shingles over time and 
investigated the hypothesis that the incidence is consistent and could be used as a proxy 
for estimating the monitored population. Annual incidence rates of shingles reported in 
the Weekly Returns Service (WRS) since 1970 and in the Dutch Sentinel Network (DSN) 
over the period 1998–2001 were studied. Gender specific annual rates (1998–2001) were 
compared after standardising for age. The population in the DSN was estimated by 
applying the WRS incidence rates to the numbers of DSN incident cases. The incidence of 
shingles was annually and seasonally consistent. Incidence in males was similar in both 
networks and in females approximately 18% greater in the WRS: in age groups 15–64 
years, incidence was similar in both networks, but in children 0–14 years and in persons 
65 years and over, it was higher in the WRS. The total populations in the DSN estimated 
from average age/gender specific rates in the WRS were within 12% of the observed in 
each of the 4 years surveyed. The incidence of shingles in the two countries was 
sufficiently close to estimate the surveyed population aged 15–64 years from knowledge 
of incident cases in the community. Routine monitoring of shingles in sentinel practice 
networks is commended as a method of assuring recording quality and as a means of 
estimating the survey population where the registered population is not known. 

INTRODUCTION 
In a consideration of potential denominators for use in sentinel practice networks where population 
data are not available, Fleming and Cross [1] drew attention to the consistency of the incidence of 
shingles and suggested that this condition might be recorded routinely in sentinel practice networks in 
order to assist in the estimation of the true population denominator. We aimed to estimate the 
population of the Dutch Sentinel practice network (DSN) from incident cases of shingles recorded in 
the network applied to the incidence rates reported in the similar sentinel network in England and 
Wales (the Weekly Returns Service – WRS). The DSN was used because shingles had been included 
in their routine programme of disease monitoring for several years. 
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Published data on the incidence of shingles range between 1.3 and 4.2 cases per 1000 annually [2–9]. 

The incidence increases with age but estimates of incidence in different countries in different time 
periods and in populations with different age and ethnic composition are difficult to compare. 
Ethnicity and geographical origin exert independent effects on the incidence of shingles [10]. Use of 
the incidence of shingles as a proxy to estimate the denominator, depends on its constancy, at least 
over a given time period and on a stable threshold for consultation. In most clinical situations the 
characteristic dermatomal distribution of the rash and the prominent pain are a sufficient basis for 
diagnosis without further investigation [11]. 

Shingles is caused by a reactivation of latent varicella- zoster virus (VZV) infection, usually acquired 
initially as chickenpox in childhood. Re-infection with VZV is recognised [12–15] but is generally 
considered rare in immuno-competent persons [12–16]. A study of sero-prevalence to VZV in 1623 
Belgians age 1–44 years conducted prior to the introduction of VZV vaccination showed 93% positive 
sero-prevalence by age 9 years and a similar study involving 21,288 persons in the USA reported 86% 
by age 14 yrs [17, 18]. In both studies antibodies were almost universal by age 40 years indicating that 
at age 40 the entire population is potentially at risk to reactivation. 

MATERIALS AND METHODS 
The WRS of the Royal College of General Practitioners in England and Wales has monitored the 
incidence of shingles continuously since 1967 [3]. 

Initially, data were collected using a pro-forma and were grouped by gender (all ages) and by age 
group (0–4, 5–14, 15-44, 45–64, 65 years and over). By 1994, most practices had been computerised 
and data were collected separately by gender in each of 8 age groups (0–1, 1–4, 5–14, 15–24, 25–44, 
45–64, 65–74 and 75 years and over). Data collection distinguishes new episodes of illness from 
ongoing consultations thus allowing examination of incidence (new occurrence rate) as opposed to 
health care utilisation (consultation rate). Data are extracted from the practice computer once a week 
providing counts of the population registered and providing counts of new incident cases by diagnosis 
[19]. The patient registration procedure is maintained centrally for remuneration purposes as part of 
the National Health Service. 

The DSN is a paper based system where general practitioners record on a pro-forma, new incident 
cases of selected diseases included in the surveillance programme for that year [20]. Shingles was 
added to the list in 1997 and has been recorded continuously since then. The practices provide counts 
of their registered population (based on practice maintained registration systems) by gender in 5-year 
age bands which are updated every 2 years. In each week, practices record the number of days on 
which they are working and thus recording new incident cases. For this study, the population of the 
practice in each week was deemed to be the latest updated population if the practice was reporting for 
five days and prorata for lesser periods. In both countries, general practitioners have a defined list of 
patients which provides the denominator for calculating rates. 

The diagnosis of shingles was made clinically in both networks on the basis of a vesicular eruption 
with a dermatomal distribution accompanied by pain. 

We first examined the incidence of shingles by age group as reported in the WRS since 1970. 
Weekly incident data were consolidated to provide age specific annual incidence rates. Seasonality 
was investigated by consolidating the crude incidence data into 4-week periods and averaging the 
results over the 32 year data set. 

Age specific incidence rates in the two networks were compared using consolidated data from the 8 
years 1994–2001 WRS and the 4 years 1998–2001 DSN. Gender specific annual incidence rates were 
calculated standardised to the EU 15 female 1998 standard population in the age groups 0–14, 15–24, 
25–44, 45–64, 65–74 and 75 and over in order to compare the incidence in the two networks [21]. The 
difference between annual incidence rates was calculated along with the 95% confidence interval. 

Finally the DSN population was estimated from the observed number of incident cases in each 
gender and age group divided by the mean rate observed in the WRS (1994–2001) for that group. The 
estimates in the 6 age groups were condensed into age groups 0–14, 15–64, and 65 years and over for 
presentation purposes. These population estimates were compared with the observed population and 
the error expressed as a percentage of the observed. 
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RESULTS 
The mean annual incidence of shingles is presented by age group for the period 1970–2001 in Figure 
1. Incidence increased with age and over the 32 year period examined was highly consistent in all age 
groups excepting 65 years and over where there has been a gradual increase. However, the modal age 
in this population cohort has increased over the time period. 

[ FIGURE 1 ] 
 
The mean weekly incidence in each of the 4-week periods consolidated over the 32 years was highly 

consistent averaging 6.6 per 100,000 and ranged between 6.2 and 6.9 in 12 of the 4 week periods but 
marginally less (5.9) in the last 4 week period of the year. There was no seasonal variation in the DSN 
network over the period 1998–2001. 

The study is based on 5915 male and 8617 female incident cases of shingles in England and Wales 
and 760 male and 976 female cases in the Netherlands (Table 1). The proportion of male cases was 
41% in the WRS and 44% in the DSN. In the WRS 16.0% of cases were less than 25 years of age and 
in the DSN 14.3%. Annual incidence rates (WRS, 1994–2001: DSN, 1998–2001) in males ranged 
between 298 and 365 per 100,000 in the WRS and 282 and 322 in the DSN: and in females between 
437 and 489 in the WRS and 353 and 382 in the DSN. In a comparison of the age standardised 
incidence rates (both male and female rates standardised to the EU15 female population) male rates 
were similar in the two networks; but female rates were higher in the WRS in 3 of the 4 years, and 
over the 4 years the average WRS rate was 18% greater than the DSN equivalent. 

[ TABLE 1 ] 
 
Age specific incidence (per 1000 person years) over the study period (8 years WRS, 4 years DSN) 

are summarised in Table 2. For both sexes, rates in children and the elderly were higher in the WRS, 
whereas rates for persons in age groups 15–64 years were similar. In the WRS, incidence in females 
was higher than males in all age groups except 15– 24 years: in the DSN incidence in females 
exceeded males in the age group 45–64 years. 

[ TABLE 2 ] 
 
Male and female population estimates for the DSN derived by applying average incidence rates in the 

WRS data (1994–2001) to incident cases reported in the DSN (1998–2001) were compared with the 
observed populations in each of the four latter years (Table 3). The accuracy of the male estimate was 
within 8% in any one year, though female estimates were less accurate. As a generalisation the 
accuracy of the male estimate was higher than the female in each of the condensed age groups (Table 
4); for each sex the estimate for the 15–64 age group was within 10% error of the observed. 

[ TABLE 3 AND 4 ] 
 

DISCUSSION 
These data show annual consistency in the incidence of shingles with no seasonal variation. The study 
included more than 14,000 cases of shingles reported in the WRS in the 8 year period. The incidence 
rates reported (male and female all ages) in the WRS are similar to those reported previously for the 
period 1967–1991 [3] where the consistency was contrasted with the incidence of chickenpox which 
was both seasonally and annually variable with specific epidemic periods clearly identifiable. The 
consistent female excess incidence over the male in the WRS (evident in all age groups except 15–24) 
has been reported previously [22] Similar gender differences occurred in the DSN data though these 
were smaller. 
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In spite of the broad similarity of incidence in the two networks there are small differences which 

may relate to random variation or to differences in health care organisation rather than represent true 
differences in incidence. Inflation of the observed denominator will result in reduction of the estimate 
of incidence. In the WRS, the denominator is assessed every week and is the basis for remunerating 
doctors. In the DSN the denominator is taken from practice age/registers every 2 years. Whilst the 
procedure is vulnerable to change within the 2 year period, positive and negative changes are likely to 
balance out. In the Netherlands elderly persons entering nursing homes are not cared for by general 
practitioners and thus incidence in this group is not included in the estimate reported here. The 
recording of information following home visits is also an area of potential weakness. In the WRS all 
contacts are included in the recording exercise and thus procedures are in place to collect information 
routinely from home visits. The DSN operates through a selective recording framework and it is easy 
to miss a comparatively infrequent event in the context of the practice recording procedure. In the 
most frail and elderly, shingles commonly prompts a home visit. Incidence in children was less in the 
DSN than in the WRS. In a study of the incidence of chickenpox in the two networks, the incidence of 
chickenpox was also less [23] and it is possible that the threshold for patients to consult is less in the 
Netherlands, though our data suggest the threshold must be similar in adults. There are many 
similarities in the delivery of primary healthcare in the UK and in the Netherlands: for example, 
patient registration with specific practices; access to secondary care limited by referral from primary 
care; delayed requirements for medical sickness certification. Total consultation rates recorded in 
respective national morbidity surveys are similar. 

Care is needed when comparing all age incidence data from differing studies to ensure that apparent 
differences are not due to differing population compositions. Donahue et al. reported on 1075 incident 
cases included in the Harvard Community Health Plan [5] and estimated incidence at 215 per 100,000 
person years but this population plan included only 8% aged 55 years or over, compared with over 
20% in most European countries. When we standardised the incident rates reported by Donahue to the 
EU15 female population we obtained similar rates (390 for males and 415 for females) to those 
reported here. Incidence data from Scotland collected as part of the Continuous Morbidity Registration 
project [24] over the years 1996–1997 and based on a total of 1586 cases of shingles when similarly 
standardised gave a male rate of 361 and female 475. Reduced incidence has been reported in Afro–
Caribbean populations though the relative importance of racial/geographical origin is not clear, both 
may be relevant [10, 25] However, not withstanding some considerable sociodemographic changes in 
the United Kingdom over the last 30 years, the age and gender specific incidence of shingles reported 
in the WRS has remained remarkably constant. 

The findings have implications for disease monitoring in sentinel networks. The incidence of shingles 
might be used as an indicator of recording quality where the population is believed to be constant. 
Alternatively, where there is no background knowledge of the population under surveillance, 
consistency in the number of cases of herpes zoster observed would suggest consistency in the size 
and age distribution of the underlying population. The similarity of incidence rates between the WRS 
and DSN across the age range 15–64 years suggest that it may be possible to use age specific 
incidence rates derived in these two countries as a basis for estimating the underlying population from 
incident cases monitored elsewhere. This conclusion is reinforced by the incidence estimates 
published from Germany [6], Italy [7] and France [8]. At least, if the incidence is used to estimate the 
adult population (15–64 years) other information on the relationship between this population and the 
numbers of children and of elderly persons could be used. Given present knowledge on racial 
differences in incidence we would not consider the method outlined here to be robust in circumstances 
where there has been a recent influx of immigrants. 

Epidemiology as a science is dependent upon accurate estimates of the population. However health 
services in many countries are not delivered to readily definable populations and proxy methods are 
needed. Even where the health delivery infrastructure would suggest the presence of a reliable 
population denominator, it is important to consider the accuracy of estimates from other sources. In 
the UK, the main source of population estimation is the national census. The census validation survey 
undertaken following the 1991 census in the United Kingdom estimated an undercount of 1.2 million 
persons representing 2.2% of the population as a whole. This undercount was not evenly distributed 
and as a result in making the estimate of a true population in British cities 20% was added to the 
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census count for men in their twenties [26]. Set in this context, the accuracy of the estimate derived 
from incident cases of shingles is high and given the relative ease of monitoring shingles within a 
practice, we believe this to be an effective tool for estimating populations in sentinel practice 
networks. We do not advocate the use of this method to estimate the population of an individual 
practice as the demographic variation in individual practices can be considerable. It is more 
appropriate to estimating the population of a sentinel network where there is a deliberate effort to 
secure national representativeness. We would also like to encourage the approach adopted here and 
stimulate the search for a group of conditions which together have a comparatively large incidence 
which is sufficiently constant that it would be commended as an even better indication of the 
monitored population. 
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