
ORIGINAL RESEARCH

Incidence and Burden of Herpes Zoster in Sweden:
A Regional Population-Based Register Study
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ABSTRACT

Introduction: Herpes zoster (HZ) is a painful
disease that mainly affects individuals whose
immune system has been weakened because of
increasing age ([50 years) or certain diseases or
treatments. We estimated the complete burden
of HZ.

Methods: This population-based register study
analysed healthcare data from the VEGA and
Digitalis databases of Västra Götaland Region
(VGR), Sweden. The VEGA database includes all
patients in VGR, covering both hospital and
primary care. The Digitalis records prescribed
medications. The study population included
patients aged C 18 years with at least one reg-
istered primary or secondary HZ diagnosis
(based on International Classification of Dis-
eases [ICD] codes) between 2005 and 2021.
Incidence rates (95% confidence intervals [CI])
were stratified by age, sex and diagnosis/anal-
gesic prescription.

Prior Presentation: Preliminary data related to this study
have been submitted as an abstract to Nordic Society of
Clinical Microbiology and Infectious Diseases (NSCMID)
2022 Congress (September 01–04, 2022 Aalborg,
Denmark). Large geographical differences in prevalence
of herpes zoster (HZ) in Region Västra Götaland
(Sweden). 20th Smögen Summer Symposium on
Virology, August 24–26, 2023, Smögen, Sweden.
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Results: Overall HZ incidence increased from
2.5 (95% CI 2.4–2.6) in 2005 to 4.2 (95% CI
4.1–4.3) in 2021. The increase in incidence was
rapid from 2005 to 2013, followed by a
plateauing trend. From 2014–2019, the lifetime
risk of HZ, excluding recurrent cases, was 36.5%
(95% CI 35.5–37.4%). Municipal differences
ranged from 34.4% (95% CI 32.5–36.4%) to
43.6% (95% CI 39.9–47.4%). Recurrence rates of
HZ were 8.7% and 9.1% with follow-up periods
of 5.5 and 10.5 years, respectively. Reported
postherpetic neuralgia (PHN) cases increased
five-fold over the study period. In 2019, 19% of
all HZ patients developed HZ-related neuro-
pathic pain; 13.6% had signs of persistent pain

([90 days; i.e. PHN). An increased occurrence
of cerebral and cardiovascular disease was
observed in HZ patients. Among high-risk
groups the occurrence of HZ peaked among
those with inflammatory and autoimmune
diseases.
Conclusion: HZ and PHN risk in Sweden is
comparable to that in other European countries
prior to implementing HZ national vaccination
programs. Municipal differences suggest that
the lifetime risk of HZ in Sweden is at least
36.5%.
Clinical Trial Registration: NCT Number
(www.clinicaltrials.gov).
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PLAIN LANGUAGE SUMMARY

What is the context?
The varicella-zoster virus (VZV) can reactivate

after primary infection and cause herpes zoster
or shingles.

Shingles is painful and mostly affects people
aged [ 50 years or those who have weakened
immunity due to age, illness or medical
treatments.

The National Immunization Program (NIP) in
Sweden does not currently include vaccination
against shingles.

We evaluated how often individuals from
Västra Götaland Region, Sweden, experienced
shingles and its complications.

What is new?
Overall, the number of shingles and PHN

cases increased significantly from 2005 to 2021.
We found that 14% of patients with shingles

had pain persisting for [ 3 months after a
shingles episode.

Most people developing shingles (about 70%)
are healthy individuals without comorbidities,
although those with underlying health issues
have more risk of getting shingles.

Over a follow-up period of 5.5 years, 8.7% of
patients with shingles had more than one
shingles episode.

What is the impact?
The occurrence of shingles and postherpetic

neuralgia in Sweden is higher than what was
reported previously and is comparable to other
European countries before the implementation
of shingles vaccination programmes.

Keywords: Herpes zoster; Postherpetic
neuralgia; Epidemiology; Lifetime risk;
Recurrence rate; Risk groups

DIGITAL FEATURES

This article is published with digital features,
including a graphical abstract, to facilitate
understanding of the article. To view digital
features for this article, go to https://doi.org/10.
6084/m9.figshare.24746565.

Key Summary Points

Why carry out this study?

To investigate the incidence and risk of
herpes zoster (HZ) and its complications
in Västra Götaland Region, Sweden.

To examine HZ recurrence rates and the
incidence of HZ among patients at
increased risk of disease.

What was learned from this study?

HZ incidence increased from 2.5 to 4.2 per
1000 population between 2005 and 2021.

The observation of geographical
differences suggests that the reported
average lifetime risk of 36.5% is likely
underestimated because of a reporting
bias, and a more realistic estimate would
be 43.6%.

Postherpetic neuralgia (PHN) cases are not
fully captured based on diagnosis alone;
one in five patients (19.1%) experienced
neuropathic pain and 13.6% had pain
persisting for[3 months (i.e. PHN) based
on analgesic prescriptions and diagnoses.

Almost one in ten patients (8.7%) will
experience a recurrent episode within
5.5 years.

INTRODUCTION

Varicella-zoster virus (VZV) is a herpesvirus that
causes varicella (chickenpox) in young children
of pre-school age. Evidence suggests that 98% of
the Swedish population will have had chicken-
pox before the age of 12 years [1]. Following the
primary infection, VZV establishes latency in
the sensory root ganglia; however, the virus
may reactivate in the future [2–4]. The reacti-
vation of VZV in the root ganglia causes herpes
zoster (HZ), or shingles, which typically mani-
fests as a localised, dermatomal vesicular rash
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causing itching, pain and/or numbness [3, 5].
The pain may be a combination of nociceptive
and neuropathic pain and can affect an indi-
vidual continuously or at intermittent intervals.
Approximately 95% of individuals experience
mild to severe pain at rash onset [6], with a
median pain duration of 33 days [7]. Factors
such as ageing and immunosuppression
increase the risk of developing HZ [4]. Notably,
Hope-Simpson et al. (1965) described how HZ
lesions can function as a reservoir for VZV, from
which the virus can be readily transmitted to
children to cause varicella [2].

In Europe, the cumulative incidence of HZ
among the general population is reported to be
2.0–4.6 per 1000 population [8], which increa-
ses considerably among those C 50 years old
(5.77–9.85 cases per 1000 population) [9]. The
lifetime risk for HZ is reported to be 30% in
high-income countries [10–12], with an
increased risk of HZ from 50 years old [6, 9].

The most common complication of HZ is
postherpetic neuralgia (PHN), which occurs in
up to 5–30% of all HZ cases across all ages
[13, 14]. PHN is usually defined as a persistent
pain that lasts for[ 90 days [6, 9]. Some of the
major risk factors for PHN include severity of
acute pain, older age and being immunocom-
promised [6, 15].

Although the factors governing the onset of
HZ are not well defined, declining cell-mediated
immunity could contribute to VZV reactivation
[16]. This results in a higher risk of HZ for
patients C 50 years old or those with altered
immune functions [17, 18]. Individuals most at
risk of HZ include patients with conditions such
as chronic obstructive pulmonary disease
(COPD), asthma, diabetes, solid organ trans-
plant, stem cell transplant, cancer and human
immunodeficiency virus (HIV) infection
[17, 19–22]. Additionally, immunocompro-
mised patients or those receiving treatments for
autoimmune diseases (such as systemic lupus
erythematosus [SLE], rheumatoid arthritis and
inflammatory bowel disease) are also at
increased risk of HZ, disease recurrence and
complications [17, 23].

Here, we report the incidence of HZ and PHN
based on high-quality, real-world data. By
studying patients diagnosed with HZ it is

possible to obtain a better understanding of
how many patients are diagnosed with HZ each
year and how many of them experience HZ-re-
lated complications. This could also help to
increase awareness among healthcare profes-
sionals (HCPs) and guide better prevention and
patient care strategies. We evaluate the burden
of disease caused by HZ, including lifetime risk,
recurrence rates and antiviral prescriptions
among the general population in Västra Göta-
land Region (VGR), Sweden.

METHODS

Study Design and Population

We conducted a retrospective, observational,
non-interventional database study based on
medical records in Sweden for patients regis-
tered with a diagnosis of HZ or associated
complications. Medical data were obtained
from the VEGA database, which contains
anonymised patient-level healthcare informa-
tion for all contacts registered within the VGR
healthcare system from 2005 onwards. In our
analyses, we identified all registered incident
cases of HZ in the VGR population, including
cases with HZ complications and cases with
high-risk conditions, based on the International
Classification of Diseases 10th revision (ICD-10)
codes and drug prescriptions (as applicable)
(Tables S1, S2, S3 and S4) [24].

We used national data from Statistics Sweden
[25], the Swedish National Board of Health and
Welfare [26], the Swedish Social Insurance
Agency [27–29] and the Swedish National Dia-
betes Register [30]. Regional data for VGR were
obtained from the VEGA database, which con-
tains primary care, secondary/specialised care
and inpatient care data, as well as from the
Digitalis register, which contains data on pre-
scribed medicines. The Swedish Ethical Review
Authority deemed that informed consent was
not required for this study.

The study population comprised individu-
als C 18 years old residing in VGR between
2005 and 2021. The population of VGR was
considered representative of the national pop-
ulation, with a comparable profile of age,
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gender and proportion of the population born
outside Sweden (Fig. S1).

Case Definitions

A new case of HZ was defined as an entry with
the ICD-10 code B02 and that had at least one
registered primary or secondary diagnosis
between 2005 and 2021 (Table S1). In addition,
an HZ case was considered to be a new episode if
the individual had no prior HZ diagnosis during
the preceding 365 days. The incidence analysis
used a moving window approach, with a
washout period of 365 days to prevent double
counting of prevalent cases of HZ and to dif-
ferentiate between recurrent and existing cases.
HZ with complications was defined as any HZ
episode with subsequent complications within
365 days of the initial diagnosis. Cases with
cerebral and cardiovascular complications were
defined by a registered care event within 1 year
after the HZ index event and a diagnosis
involving the specific ICD-10 codes described in
Table S3. Data for the incidence of cerebral and
cardiovascular complications in the general
population were obtained from the Swedish
National Board of Health and Welfare statistics
database [26]. Analysis of HZ complications also
included cases of PHN, where PHN was defined
as pain persisting for[90 days following rash
onset or cutaneous healing. The PHN cases were
identified based on one of two ICD-10 codes,
B02.2 or G53.3 (Table S2) [24]. To investigate
potential cases of PHN in the absence of a
specific PHN diagnosis, disease episodes with a
drug prescription for neuropathic pain were also
included. Such cases were included if the index
HZ event occurred in 2017 (with follow-up until
31 December 2019). This particular time period
was chosen to ensure that we had sufficient
PHN cases for the analysis and to describe the
duration of PHN. We included cases of patients
who had been prescribed analgesics for neuro-
pathic pain with the following Anatomical
Therapeutic Chemical (ATC) codes: N01BX04
(capsaicin), N03AX12 (gabapentin), N03AX16
(pregabalin), N06AA09 (amitriptyline) and
N06AX21 (duloxetine) [31, 32]. Patients with an
HZ episode that included a prescription for

these drugs in 2016 or prior to an index event in
2017 were excluded.

Cases in high-risk groups were defined as at
least one healthcare visit with a registered high-
risk diagnosis (defined by ICD-10 code) prior to
the HZ index event and after 2005 (Table S4).
Inclusion in the solid organ tumour group
required at least two healthcare visits with a
solid organ tumour diagnosis within a 1-year
washout period prior to the HZ index event.
Prevalence data for risk groups within the gen-
eral population were collected from the Swedish
Diabetes Register for diabetes type 1 and 2,
COPD and asthma and from the Swedish
National Board of Health and Welfare statistics
database for the remaining high-risk conditions.
An episode with a drug prescription for high-
risk groups included both an index event and
an analgesics prescription in 2019. Patients in a
high-risk group with an analgesic prescription
in 2018 or prior to an index event were
excluded.

The standardised cumulative risk of HZ was
estimated according to the previously published
standardised lifetime risk-method [33]. The
municipalities with the five highest and lowest
incidence rates of HZ in 2019 were used to
define the range of lifetime risk in VGR (ex-
cluding recurrences).

The recurrence analysis was based on two
cohorts with index events in 2011/2012 and
2014/2015, with a washout period of 365 days
and a follow-up period until the end of 2021
and 2019, respectively. Time to first recurrence
was calculated based on the time between the
first index event to the first recurrent index
event.

Study Outcomes

The characteristics of patients diagnosed with
HZ were stratified by age, sex, geography and
diagnosis based on ICD-10 codes and drug pre-
scriptions. Specifically, age groups were divided
into 18–49, 50–59, 60–64, 65–69, 70–79
and C 80 years old. Complications following an
HZ episode were based on ICD-10 codes and
included PHN, cerebral and cardiovascular
complications among others (Table S2 and S3).
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The incidence rates of those non-PHN compli-
cations were estimated and compared between
HZ patients and the general population of VGR.
A comparison between patients with HZ and
the general population of VGR was performed
to estimate the incidence of other non-PHN
complications. The average standardised
cumulative risk of HZ, incidence rates for each
high-risk group and the individual risk of HZ
recurrence in different age groups were esti-
mated. High-risk groups included patients with
predefined/pre-identified immunocompro-
mised conditions, comorbidities and autoim-
mune conditions (Table S4).

Statistical Analysis

We utilised descriptive statistics such as the
mean (standard deviation) for continuous vari-
ables and proportions/percentages for qualita-
tive variables. Incidence rates (95% confidence
intervals [CI]) were calculated as the ratio of HZ
cases to the total person-years (PY) in VGR
county during the same time period. Similarly,
the incidence of PHN (95% CI) was calculated as
the ratio of HZ cases with PHN to the total PY in
VGR county during the same time period.
Additionally, in some analyses, the incidence
rates of PHN were calculated as a proportion of
all HZ cases. Non-PHN complications were
included as a percentage of the total number of
cases. The incidence rates were stratified by sex
and age at diagnosis in the categories 18–49,
50–59, 60–64, 65–69, 70–79 and C 80 years. The
standardised cumulative risk including recur-
rent cases was estimated using 5-year age groups
(apart from the youngest age group, 18–24,
which was 7 years) as previously described by
Sasieni and Adams (1999) [33]. Additionally,
incidence rates for each high-risk group and the
individual risk of HZ recurrence in different age
groups were estimated.

We adjusted for socioeconomic status using
the Care Need Index (CNI) score [34]. The score
is based on a weighted population grouping of
the following variables: level of education, share
of foreign-born individuals, unemployment,
single parents, newly moved-in individuals,
children 0 to 5 years old and single-household

elderly. We obtained CNI scores from Statistics
Sweden for each primary care unit in VGR. The
CNI scores and age at diagnosis scores were used
in a univariate regression model, with occur-
rence of HZ as the dependent variable. Calcu-
lations were made for cases diagnosed during
2019 to avoid the subsequent disruptions to
healthcare visits and diagnoses caused by the
coronavirus disease 2019 (COVID-19) pan-
demic. We used R software to perform the sta-
tistical analyses [35].

RESULTS

Incidence of HZ and Related
Complications

We identified a total of 75,538 individuals who
were diagnosed with HZ (excluding recurrent
cases) in VGR between 2005 and 2021. When
recurrent cases were included, 82,712 cases of
HZ were identified for the same period. The
overall incidence of HZ episodes (including
recurrent cases) from 2005 to 2021 for all age
groups C 18 years old in Sweden was 3.77 epi-
sodes per 1000 PY (95% CI 3.74–3.79). In the
same period, the overall incidence of PHN (in-
cluding recurrent cases) was 0.24 episodes per
1000 PY (95% CI 0.23–0.24). Notably, cumula-
tive incidence of all HZ episodes increased from
2.50 (95% CI 2.4–2.6) in 2005 to 4.20 (95% CI
4.1–4.3) in 2021 per 1000 population, respec-
tively (Fig. 1). During the period 2005 to 2013,
incidence increased rapidly followed by a
plateauing trend. From 2014 to 2019, in the pre-
COVID-19 pandemic period, overall average
incidence was 4.20 (95% CI 4.1–4.3) per 1000
population, with a temporary drop to 3.90 (95%
CI 3.8–4.0) in 2020. Approximately 14.0% of all
HZ episodes were diagnosed with complications
(Fig. S2). During the study period of 2005–2021
there was a 5-fold increase in PHN in overall
incidence rate, raising from 0.07 in 2005 (95%
CI 0.05- 0.08) to 0.37 in 2021 (95% CI
0.35–0.40) (Fig. 2B). During the same period,
the portion of patient with HZ developing PHN
increased 3-fold, raising from 2.80% in 2005 to
8.74% of the cases in 2021 (Fig. 1), From 2019 to
2021, the incidence rate of PHN remained
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stable with 0.36, 0.39 and 0.37 cases per 1000
PY in 2019, 2020 and 2021, respectively.

Overall, 58.6% of all patients with a diag-
nosis of HZ were women (Fig. S3). When the
results were stratified by age group, we observed
that from 2005 to 2021 the incidence of HZ
increased among individuals C 50 years old
(Fig. 2A, B). Specifically, the incidence of HZ in
those aged 50–59 years increased from 2.43 to
4.01 per 1000 PY between 2005 and 2021. For
the same period, HZ incidence among the C 80-
year age group increased from 7.2 to 11.7 per
1000 PY. Overall, the cumulative incidence of
HZ for those aged 50–59 years was 3.59 per 1000
PY (95% CI 3.52–3.65), which peaked at 9.94
per 1000 PY (95% CI 9.77–10.10) for the C 80-
year age group (Table S5). When analysing PHN
complications between 2005 and 2021, strati-
fied by age groups, we observed that 83.1% of
PHN cases occurred in individuals
aged C 60 years. Non-PHN complications were
most common in the two oldest age groups
(70–79- and C 80-year age groups) (Fig. S4).

When analysing the proportion of HZ
patients with neuropathic pain based on PHN
diagnosis or an HZ diagnosis plus a prescription
for an analgesic, 19.1% (95% CI 18.0–20.2%) of
all patients diagnosed with HZ in 2017 devel-
oped neuropathic pain between their diagnosis

and 2019 (the end of the follow-up period). This
proportion increased to 21.8% (95% CI
20.7–23.5%) when analysing the C 50-year age
groups. The overall incidence of PHN based on
diagnosis and analgesic prescriptions increased
from 0.36 cases per 1000 PY (PHN diagnosis
only) in 2017 to 0.58 cases per 1000 PY in 2019
when diagnosis and an analgesic prescription
against neuropathic pain with a duration of [
90 days was considered.

In terms of age groups, we observed that the
share of HZ episodes with a PHN diagnosis and/
or an analgesic prescription that lasted for [
90 days increased with increasing age. The cor-
responding rates among the 50–59, 60–64,
65–69, 70–79 and C 80 year age groups were
10.7%, 10.8%, 11.3%, 17.1% and 24.5%,
respectively (Fig. 3). Across all age groups,
13.6% (95% CI 12.6–14.5%) of HZ patients
(15.7% of HZ patients C 50 years old) received
either a diagnosis of PHN or an analgesic pre-
scription that lasted for [ 90 days (without a
PHN diagnosis).

When comparing the incidence of cerebral
and cardiovascular complications between
patients with HZ and the general population
(within the 2012 to 2020 period), we found that
incidence of both complications increased
among patients with HZ, and also with an

Fig. 1 Cumulative incidence of HZ per 1000 population
and proportion of PHN incidence per HZ case, per 1000
population, 2005–2021. A disease episode is defined as an
episode of healthcare visits starting with an index event
with a herpes zoster diagnosis (ICD 10 code starting with
B02) and has a washout period of 365 days. A PHN

episode is defined as a disease episode where at least one
healthcare visit during the disease episode has a diagnosis
of PHN (ICD 10 cod e of B02.2 and/or G53.0). HZ,
herpes zoster; ICD-10, International classification of
diseases 10th edition; PHN, post-herpetic neuralgia
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increase in age. The highest incidence was
observed among those C 80 years old who
developed cerebrovascular disease (1.4% among
patients with HZ versus the baseline incidence
rate of 0.18% among the general population)
(Table S6).

The prevalence of HZ was analysed by geo-
graphical municipality for the year 2019 (but
not for 2020 or 2021 because of the disruption
caused by the COVID-19 pandemic) among
individuals C 18 years old and those C 65 years
old. Among those C 18 years old, large geo-
graphical differences in HZ prevalence were
observed, with more than twice as many cases

in Bengtsfors (7.4 per 1000 inhabitants) than in
Mölndal (3.2 per 1000 inhabitants) (Fig. 4A).
Among those C 65 years old, a similar differ-
ence in HZ prevalence was observed between
the municipalities with the highest (Bengtsfors,
14.0 per 1000 inhabitants) and lowest preva-
lence (Hjo, 6.4 per 1000 inhabitants) (Fig. 4B).

We did not observe any meaningful correla-
tion between HZ incidence and socioeconomic
status based on our analysis of data from 2019
(R2 coefficient of the CNI score = 0.15). In VGR,
the average lifetime risk of HZ (excluding
recurrent episodes) between 2014 and 2019 was
estimated to be 36.5% (95% CI 35.5–37.4%).

Fig. 2 HZ incidence stratified by age group, 2005–2021.
A Cumulative incidence of HZ per age group, per 1000
population. B Cumulative incidence of HZ with PHN per
age group, per 1000 population. A disease episode is
defined as an episode of healthcare visits starting with an
index event with a herpes zoster diagnosis (ICD 10 code

starting with B02) and has a washout period of 365 days.
A PHN episode is defined as a disease episode where at
least one healthcare visit during the disease episode has a
diagnosis of PHN (ICD 10 cod e of B02.2 and/or G53.0).
HZ, herpes zoster
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Lifetime risk (excluding recurrent episodes)
ranged from 34.4% (95% CI 32.4–36.4%) to
43.6% (95% CI 40.0–47.3%) in the municipali-
ties with the five lowest and highest incidences,
respectively (Fig. S5). For the 2019 period, we
observed that the lifetime risk of HZ (excluding
recurrences) in municipalities with the highest
HZ incidence varied between 40.6% and 50.1%.

Treatment

We analysed treatment rates for 2019, based on
time to prescription and collection in terms of
the number of days from an HZ index event.
Among those C 50 years old, 69% of HZ cases
were prescribed antivirals within 3 days of the
date of the index event, while 67% of HZ cases
collected their medication within 3 days of the
date of the index event. Between 2014 and
2019, approximately 8% of patients with HZ
seen in specialised outpatient care were treated
at an infection clinic compared with 5% in
2020.

Analysis of High-Risk Groups

For the 2014–2019 period, we identified a total
of 1449 cases of HZ among patients with a high-

risk diagnosis in the 18–49-year age group, 2799
in the 50–64-year age group and 9446 in 65 ?-
year age group (excluding HIV). Most patients
had diabetes (n = 3057), followed by autoim-
mune diseases (n = 2291). The incidence rate for
HZ was highest among those with inflammatory
system diseases (ICD-10 codes M33-M35), inci-
dence rate (IR) = 105.4 (95%CI 99.0–111.8) for
individuals C 18 years, IR = 20.7 (95% CI
14.7–26.7) in the 18–49-year age group, IR =
46.1 (95% CI 37.9–54.4) in 50–64-year age

group and IR = 173.9 (95% CI 162.3–185.4) in
the 65 ?-year age group, per 1000 PY, respec-
tively. All patients with comorbid conditions
had considerably higher incidence rates com-
pared with patients without such conditions
(Table 1A and B) and HZ prevalence was highest
among the oldest age group. Notably, among
those with multiple sclerosis and HIV, younger
individuals were more affected by HZ (Fig. S6).

The proportion of PHN cases (registered
diagnosis only) within high-risk groups was
calculated for 2012–2020. The highest propor-
tion of HZ cases with PHN was observed in
patients with COPD and in patients with SLE
(15%, respectively). This shows a much higher
occurrence of PHN complication in these pop-
ulations compared to the general population
where 8% of patients with HZ had PHN

Fig. 3 Incidence of HZ with PHN episodes as a share of
total HZ cases based on registered PHN diagnosis and
analgesic prescriptions stratified by age, 2019. HZ, herpes
zoster; PHN, post-herpetic neuralgia. A disease episode is
defined as an episode of healthcare visits starting with an
index event with an HZ diagnosis (ICD-10 code starting
with B02) and has a washout period of 365 days. A PHN
episode is defined as a disease episode where at least one
healthcare visit during the disease episode has a diagnosis

of PHN (ICD-10 code of B02.2 and/or G53.0). An
episode with drug prescription is defined as an episode
with prescription of drugs with the ATC codes N01BX04
(capsaicin), N03AX12 (gabapentin), N03AX16 (prega-
balin), N06AA09 (amitriptyline) and N06AX21 (dulox-
etine), excluding episodes where the individual had a
prescription for these drugs in 2018 or prior to the index
event in 2019
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complications. The share of HZ cases with PHN
based on analgesics prescriptions and a diag-
nosis of PHN among high-risk patients varied
from 12% for patients with a diagnosis of pso-
riasis to 27% for patients diagnosed with SLE
(Fig. S7).

Recurrence

The recurrence of HZ in VGR was calculated
from two cohorts, namely the 2011/2012
cohort with follow-up until 2021 (10.5 years
follow-up) and the 2014/2015 cohort with fol-
low-up until 2019 (5.5 years follow-up). The
recurrence rate of HZ was observed to be 9.1%

and 8.7%, respectively. For the 2011/2012
cohort, the average time from an index event to
first recurrence was 1590 days (range: 365–-
3959 days) with an average of 1.3 recurrences
per patient; for the 2014/2015 cohort, it was
946 days (range: 365–1960 days) with an aver-
age of 1.1 recurrences. When stratified by age
group, HZ patients in the 2011/2012 cohort
aged C 50 years had higher recurrence rates
than those aged 18–49 years (5.3%). Similarly,
for the 2014/2015 cohort the recurrence rate
among patients with HZ who were C 50 years
old was higher than in the 18–49-year age group
(4.6%) (Table 2).

Fig. 4 Period prevalence of HZ per municipality in Västra Götaland Region, Sweden, 2019. A Prevalence of HZ among the
overall (C 18 years old) population. B Prevalence of HZ among the elderly (C 65 years old) population. HZ, herpes zoster
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Table 1 A Prevalence and incidence of HZ in high-risk groups in Västra Götaland Region, 2014–2019; B age-stratified
incidence of HZ in high-risk groups in Västra Götaland Region, 2014–2019

(A) High-risk group Prevalence of
herpes zoster

Estimated prevalence of high-risk
conditions in Västra Götaland Region

n n

All cases 33,757 7,993,594

Diabetes type 1 538 51,162a

Diabetes type 2 3057 411,661b

Asthma 2496 805,221c

COPD 1521 123,939d

Solid organ tumour 1428 128,382e

Systemic lupus erythematosus 68 3811f,g

Rheumatoid arthritis 1036 9829f,g

Inflammatory bowel disease 906 43,790f

Psoriasis 911 44,108f,g

Haematological malignancies 799 29,594f

Multiple sclerosis 634 27,837f

Solid organ transplant 164 12,865 h

(B) High-risk groups 2014–2019 Average incidence of HZ episodes per 1000 person-years in the study

IR (95% CI)

Age group (years) All 18 1 18–49 50–64 65 1

All HZ episodes 4.2 (4.2–4.3) 1.8 (1.8–1.9) 4.5 (4.4–4.6) 9.1 (9.0–9.3)

Diabetes type 1i 10.5 (9.6–11.4) 2.6 (2.0–3.2) 9.8 (8.1–11.4) 34.6 (30.9–38.3)

Diabetes type 2j 7.4 (7.2–7.7) 3.1 (2.5–3.7) 5.2 (4.7–5.6) 8.8 (8.4–9.1)

Asthmak 3.1 (3.0–3.2) 1.1 (1.1–1.2) 3.3 (3.0–3.6) 9.7 (9.2–10.2)

COPDl 12.3 (11.7–12.9) 1.0 (0.6–1.4) 6.2 (5.4–6.9) 20.4 (19.2–21.5)

Solid organ tumourm 11.1 (10.5–11.7) 4.9 (3.6–6.3) 8.2 (7.1–9.2) 12.7 (12.0–13.5)

Systemic lupus erythematosus (M32)m,n 17.8 (13.6–22.1) 16.9 (11.1–22.8) 17.6 (9.5–25.8) 20 (10.8–29.3)

Other inflammatory system

diseases (M33-M35)m,n

105.4 (99.0–111.8) 20.7 (14.7–26.7) 46.1 (37.9–54.4) 173.9 (162.3–185.4)

Rheumatoid arthritism,n 20.7 (19.3–22.0) 10.9 (8.8–13) 17.3 (15–19.6) 27.0 (24.8–29.1)

Inflammatory bowel diseasem 20.7 (19.3–22.0) 9.4 (8.2–10.7) 21.7 (18.9–24.4) 43.5 (39.5–47.5)
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Table 1 continued

(B) High-risk groups 2014–2019 Average incidence of HZ episodes per 1000 person-years in the study

IR (95% CI)

Age group (years) All 18 1 18–49 50–64 65 1

Psoriasism,n 27.0 (25.1–28.9) 11.1 (9.1–13.1) 20.5 (17.8–23.3) 54.2 (49.3–59.1)

Haematological malignanciesm 22.8 (21.0–24.5) 16.3 (12.1–20.6) 22.2 (18.4–26.1) 24.2 (21.9–26.4)

Multiple sclerosism 12.7 (10.8–14.7) 9.2 (7.0–11.5) 11.0 (7.8–14.2) 30.8 (22.5–39.0)

Solid organ transplantm,o 12.5 (10.4–14.6) 8.8 (5.5–12.1) 14.2 (10.3–18.0) 13.9 (10.3–17.5)

The HZ episodes refer to the total number of HZ episodes during 2014–2019. Therefore, the high-risk group population is
also presented as an aggregated prevalence number for each high-risk condition for the years 2014–2019. This is used to
accurately calculate the average incidence of HZ per 1000 person-years in each high-risk group population for the studied
years. Thus, the population values do not represent the actual prevalence during those years but instead aggregate values for
all individuals in each group for all 6 years—meaning that the same individual can be included several times
CI confidence interval; COPD chronic obstructive pulmonary disease; HZ herpes zoster; ICD-10 International Classifi-
cation of Diseases 10th edition; IR incidence rate; COPD chronic obstructive pulmonary disease; HZ herpes zoster; ICD-10
International Classification of Diseases 10th Revision; IR incidence rate
aData on diabetes type 1 patients in outpatient specialist care in Västra Götaland Region [30]
bData on diabetes type 2 patients treated in primary care in Västra Götaland Region [30]
cAssuming a general prevalence of 10% [27]
dAssuming a general prevalence of 7% [27, 36], likely underdiagnosed leading to underestimated incidence numbers
eBased on patients with relevant ICD-10 codes in outpatient specialist care [26]
fBased on patients with relevant ICD-10 codes in outpatient specialist care [26]
gIncidence may be overestimated because of patient population not having specialist visits each year and thus not being
registered in the database
hPatient population may include diagnoses excluded from tissue transplants, leading to an underestimated incidence
iHigh-risk population based on patients with diabetes type 1 in outpatient specialist care in Västra Götaland Region. Data
were available starting from 2017, and the population was presumed to be stable between 2014 and 2017 [30]
jHigh-risk population based on patients with diabetes type 2 treated in primary care in Västra Götaland Region. Data were
available starting from 2017, and the population was presumed to be stable between 2014 and 2017 [30]
kLikely underestimated incidence of HZ because of the condition being underdiagnosed in register data. Prevalence was
estimated to be 11.3%, 10.4% and 7.0% in those aged 18–49, 50–65 and 65 ? years (prevalence data did not contain
desired age strata; thus, age group populations for asthma were estimated) [37, 38]
lCOPD prevalence was estimated to be 2.2%, 5.4% and 12.8% in those aged 18–49, 50–65 and 65 ? years (prevalence data
did not contain desired age strata; thus, age group populations for COPD were estimated) [36]. As the condition is
reportedly underdiagnosed by 75% in register data [39, 40], the COPD population estimated from the prevalence was
divided by four to reflect the 75% underreporting in healthcare registers
mHigh-risk population based on patients with relevant ICD-10 codes in outpatient and/or inpatient specialist care [26]. Age
group data started at 20 years for the high-risk population and 18 years for HZ episodes. The difference was deemed
negligible; therefore, the groups are regarded as equivalent
nIncidence of HZ may be overestimated because of the total patient population not having specialist visits each year and
thus not being registered in the database used to estimate the population of this high-risk group
oLikely underestimated incidence of HZ because of the total patient population being based on three-digit ICD-10 codes
and therefore includes diagnoses regarding tissue transplants, which were not included for the HZ episodes
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DISCUSSION

Here, we describe the burden of HZ disease in a
retrospective, population-based register study in
VGR, Sweden, between 2005 and 2021. We
observed an increase in the overall incidence of
HZ from 2.5 (95% CI 2.4–2.6) in 2005 to 4.2
(95% CI 4.1–4.3) in 2021. This increase in HZ
incidence was rapid during the early years from

2005 to 2013, followed by a plateauing trend.
The overall PHN incidence rate increased 5-fold
[being 0.07 in 2005 (95% CI 0.05- 0.08) and 0.37
in 2021 (95% CI 0.35–0.40)], and the propor-
tion of PHN complications increased 3-fold over
the study period from 2.80% in 2005 to 8.74%
in 2021, with a sharp increase between 2010
and 2013. There could be a variety of reasons for
the increase in overall incidence, such as
increased reporting of cases if this was incen-
tivised by the ‘choice of care’ system introduced
in VGR in 2009 and might reflect broader trends
in Sweden [41]. Additionally, the introduction
of highly sensitive real-time polymerase chain
reaction (PCR), quantitative PCR tests [42] and
the availability in 2013 of the first HZ vaccine
(Zostavax, a live zoster vaccine) raised awareness
of HZ among clinicians and specialists, which
may have led to increased detection [43]. The
increase in incidence could also be due to other
factors such as immunosuppressive treatment as
exemplified by the use of Janus kinase inhibi-
tors (such as tofacitinib, approved for use in
Sweden since 22 March, 2017), which are
reported to increase the risk of HZ in patients
with rheumatoid arthritis [44]. Furthermore,
the increase in incidence could also be caused
by the real increase in disease occurrence due to
other causes. Our data also show a slight
reduction in the incidence of HZ in 2020, pos-
sibly attributed to a decreased in healthcare-
seeking behaviour due to the pandemic and
associated restrictions. However, the current
study design prevents us from drawing conclu-
sions regarding a potential link between
COVID-19 and HZ conditions. Additional
research with a suitable study design is neces-
sary to explore this question.

In general, the overall cumulative incidence
of HZ in VGR is similar to that seen in other
European countries prior to the implementa-
tion of national Zostavax vaccination pro-
grammes (in 2013 for both Germany and UK)
[11, 12, 45, 46]. When analysing treatment
rates, 67% of patients in the C 50-year age
group were both prescribed and collected their
antiviral treatment within 3 days (based on
2019 data for prescription and collection).

We estimated the clinically relevant pain
associated with HZ, such as neuropathic pain or

Table 2 Age-stratified recurrence rate of HZ for the
2011/2012 and 2014/2015 cohorts followed-up until
2021 and 2019, respectively

Age
group
(years)

Episodes
in cohort

Recurrence
rate (%)

Average time to
first recurrence
(days)

2011/2012 cohort (10.5-year follow-up)

18–49 2.617 5.3 1380

50–59 1.673 7.3 1590

60–64 1.308 9.3 1770

65–69 1.460 8.2 1750

70–79 2.589 11.9 1600

80 ? 2.066 12.4 1510

2014/2015 cohort (5.5-year follow-up)

18–49 2.823 4.6 946

50–59 1.741 6.5 985

60–64 1.166 7.3 1015

65–69 1.490 8.3 913

70–79 2.918 10.7 950

80 ? 2.302 13.6 930

A disease episode is defined as an episode of healthcare
visits starting with an index event with an HZ diagnosis
(ICD-10 code starting with B02 in any diagnosis field) and
has a washout period of 365 days. Recurrence is defined as
a new HZ index event occurring after the washout period.
Recurrence is calculated for the cohort with index events
in 2011/2012 to ensure a sufficient follow-up period until
2021 and index events in 2014/2015 to ensure a sufficient
follow-up period until 2019
HZ herpes zoster; ICD-10 International Classification of
Diseases 10th edition

134 Infect Dis Ther (2024) 13:121–140



pain defined as needing prescription of specific
neuropathic pain medication, or a PHN diag-
nosis. Overall, 1 in 5 patients with HZ experi-
enced this type of pain, with 13.6% of patients
experiencing pain beyond 90 days (i.e. PHN).
The PHN ratio using this approach is reported to
be 15% and 14% of all patients with HZ who
developed PHN in Germany and the UK,
respectively [31, 47]. These data are also com-
parable to those reported for the Shingrix phase
III placebo groups, with a PHN ratio in immune,
healthy individuals of 12% in ZOE50
(C 50 years old) and 17% in ZOE70 (C 70 years
old) [48]. Notably, even with widespread
antiviral use among patients C 50 years old, it
appears that such use within general practice
does not fully guard against the development of
PHN.

In our study, the proportion of HZ episodes
leading to PHN (as based on registered PHN or
HZ diagnosis and an analgesic prescription
lasting [ 90 days) for those C 50 years old was
15.7%. This is comparable to Spain, where from
2009 to 2014 a reported 15.7% of all registered
HZ patients experienced PHN in the 50–90-year
age groups [49]. In the UK, between 2000 and
2006, approximately 19.5% and 13.7% of all HZ
cases (in immunocompetent individu-
als C 50 years old) developed PHN within 1 and
3 months after their HZ diagnosis, respectively
[47]. Differences in incidence rates may in part
be due to differences in the definitions of PHN
and in population characteristics, such as
immunocompetent or immunocompromised
individuals. Gauthier et al. [47] identified PHN
cases based on HZ diagnosis and drug prescrip-
tions, while Muñoz-Quiles et al. [49] defined
PHN as HZ diagnosis based on ICD 9th revision
(ICD-9) codes indicative of PHN or a drug pre-
scription for chronic pain [47, 49]. When ana-
lysing the risk of PHN based on sex, we observed
a higher risk in women, and the overall risk
increased with a corresponding increase in age;
this result is in line with those of other pub-
lished studies [32].

The recurrence of HZ in VGR is 9.1% with a
follow-up period of 10.5 years and 8.7% with a
follow-up period of 5.5 years. These results were
similar to recurrence rates reported in other
European countries, such as Germany (9.6%

after a 10-year follow-up period) [19], but
slightly higher than those reported in the UK
(4.7% after a 16-year follow-up period) [14].
Notably, our results suggest that the risk of
recurrent episodes is highest within 5.5 years
(8.7%) of an HZ episode. When using a longer
follow-up time of 10.5 years, only a marginal
increase (9.1%) in the proportion of recurrent
cases was observed.

From 2014 to 2019, the lifetime risk (ex-
cluding recurrent cases) in VGR of developing
HZ was 36.5% (range: 34.4–43.6%) among
those C 18 years old [50]. These results are
comparable to a Spanish study which reports
lifetime risk of 31.7% and 6.9% for HZ and PHN,
respectively (HZ cases in patients aged C

50 years were defined based on ICD-9 codes)
[49] as well as global estimates which report a
lifetime risk of[ 30% for HZ among
those C 50 years old [14]. The considerable
variations observed among neighbouring
municipalities with similar demographics could
be explained by more efficient reporting in
some localities, which further strengthens the
idea that the upper end of the range (43.6%) is
most representative of the actual HZ lifetime
risk. Furthermore, large geographical differences
in HZ prevalence may be due to more frequent
reporting of cases by some HCPs, such as in
Bengtsfors (7.4 per 1000 population) and Öck-
erö (6.7 per 1000 population). These regional
rates are higher than the overall incidence rate
reported in this study, which suggests that the
higher rate of incidence may be closer to the
true incidence rate in Sweden. We also observed
that high-risk groups have a higher incidence of
HZ and PHN. This is consistent with the result
of previous studies that also showed a higher HZ
burden in these groups [19].

National vaccination recommendations vary
depending on individuals’ ages and the pres-
ence or absence of comorbidities [51, 52]. Our
study reaffirms that older age is a major risk
factor for HZ in the general population. Specif-
ically, we observed a 2.5-fold increase in inci-
dence among adults aged 50–64 years and a
five-fold increase among those aged C 65 years
compared with individuals aged 18–49 years
(Table 1B). Furthermore, the presence of
underlying conditions and particularly diseases
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like diabetes, COPD and haematological malig-
nancies, had a substantial impact on HZ inci-
dence across all age groups, with an incidence at
least 10 and up to 20 times higher in those aged
[ 65 years compared with younger people
(Table 1B). Our study demonstrates the power
of Swedish registry studies and highlights the
need for further studies to characterise the
impact of HZ on society and the long-term
medical and non-medical outcomes of this
condition. For instance, a health economic
evaluation with a societal perspective published
by Wolff et al. (2021) recommends that a vari-
cella vaccination programme would greatly
reduce HZ incidence in Sweden while being
cost-effective [53]. Wolff et al.’s analysis con-
cluded that HZ vaccination of older adults in
Sweden would not be cost-effective. However,
our present data reveal a significant 13%
increase in HZ incidence in those aged C

60 years, leading to a rise in the proportion of
HZ complications, including PHN, since the
2010 data used in Wolff et al.’s modelling study.
Given these recent data, we believe it would be
pertinent to undertake an updated study that
incorporates the latest epidemiological trends.
This approach will allow us to draw conclusions
based on the most up-to-date information
available.

The present study is based on registries that
hold prospectively collected data with high
validity [32]. The registries include all patients
in VGR and thus also have a high level of gen-
eralisability. Using register data, in combination
with a long study period, we were able to
include a large number of cases and hence
achieve high statistical power.

A limitation of our study is the use of register
data, which may have resulted in an underesti-
mated incidence of true cases. We also observed
a sharp increase in cases during the study per-
iod. This finding may reflect temporal differ-
ences within the healthcare system, improved
diagnostics or an actual increase in HZ occur-
rence due to other causes.

CONCLUSION

Our findings revealed that the occurrence of HZ
and PHN among individuals C 18 years old in
Sweden increased during the study period. The
study estimated that the overall lifetime risk of
HZ in Sweden is at least 36.5% (range:
34.4%–43.6%) and that risk of HZ increases
with an increase in age. The study also observed
that PHN cases are not fully captured in data-
bases based on diagnosis alone, as pain persists
for[3 months in a majority of cases with acute
neuropathic pain based on analgesic
prescriptions.
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