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Herpes zoster (HZ) causes significant morbidity, particularly in older adults. 
With the advent of a recombinant zoster vaccine, HZ is potentially preventable. 
However, data on HZ burden and healthcare utilization in primary care 
populations remains scarce. This study described the prevalence and healthcare 
utilization in managing HZ in a developed community. A retrospective database 
review was conducted across a cluster of 8 public primary care clinics in urban 
Singapore. Data of multi-ethnic Asian patients with a diagnosis code of “herpes 
zoster” from 2018 to 2020 was extracted from their electronic medical records. 
Socio-demographic, clinical, visitation, medical leave, prescription, and referral 
data were analyzed. A total of 2,987 out of 737,868 individuals were diagnosed 
with HZ over 3 years. The mean age was 59.9 (SD  +  15.5) years; 49.2% were male; 
78.5% Chinese, 12.2% Malay, and 4.1% Indian. The prevalence was 221, 224, 203 
per 100,000 persons in 2018, 2019, and 2020, respectively. The 70 to 79-year age 
group had the highest prevalence (829/100,000) across 3 years. Oral acyclovir 
(median daily dose 4,000  mg; median duration 7  days) and topical acyclovir were 
prescribed in 71.6 and 47.6%, respectively. Analgesia prescribed were gabapentin 
(41.0%), paracetamol combinations (30.1%), oral NSAIDs (23.7%), opioids (6.0%), 
and tricyclic antidepressants (1.9%). Most individuals consulted only once 
(84.3%); 32.7% of them required medical leave and 5.6% had more than 7  days 
of absenteeism. HZ-related referrals to the hospital were required in 8.9% (4.9% 
emergency, 2.8% ophthalmology). The findings of this study suggest a need for 
HZ vaccination among older age groups. Visitation and referral rates were low. 
The use of topical acyclovir was uncovered, and further research should evaluate 
the underlying reasons, benefits, and harms of such practice. The use of analgesia 
combinations may be explored further.
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Introduction

HZ is a common infectious disease encountered in primary care, 
especially among older adults. The estimated lifetime risk of HZ in 
the general population is 30% (1, 2), and it increases sharply after 
50 years of age, reaching a lifetime risk of 50% at age 85 years (3, 4). 
With aging populations, the average HZ incidence of 3–10/1,000 
person-years in Asia Pacific countries is rising at around 5% per 
year (5).

HZ causes significant morbidity. Nearly 1  in 4 cases (23%) 
develop HZ-related complications (6). A systematic review established 
that the risk of postherpetic neuralgia ranges from 5% to more 
than 30%, while the risk of herpes zoster ophthalmicus ranges 
from 10% to 14.9% (7). HZ-related pain is known to adversely 
affect quality of life, function, and productivity (8, 9). HZ patients 
may also develop otologic (Ramsay Hunt syndrome), neurological 
(meningoencephalitis, motor neuropathy, transverse myelitis, cerebral 
vasculitis, and cranial palsies), and dermatological complications 
(bacterial superinfection) (3, 10).

HZ-related morbidity may result in significant healthcare 
utilization. Healthcare utilization refers to the use of a healthcare 
service, procedure, device, or drug for the purpose of maintaining 
one’s health and well-being, preventing and/or treating health 
problems, or obtaining information about one’s health status and 
prognosis (11). In a South Korean study, the most utilized healthcare 
resource was visits to a primary care physician (98.7% of patients), 
followed by visits to a specialist (55.0%), hospitalizations (32.5%), 
and visits to the emergency department (17.9%) (8). In other 
studies, HZ-associated hospitalization rates ranged from 3.4% to 
4.79% (12, 13). Patients with HZ required an average of 3.4–5.7 
outpatient consultations (13–15) and most were prescribed 
antivirals and analgesia (13, 15, 16). HZ-related absenteeism ranged 
from 2.67 ± 3.89 days to 11.3 ± 5.7 days in different countries 
(17, 18).

HZ may be prevented with HZ vaccination. At present, both the 
live attenuated zoster vaccine and recombinant zoster vaccine (RZV) 
are available by patient request at travel clinics within public hospitals 
and a few private primary care clinics. However, public primary care 
clinics in Singapore do not provide HZ vaccination. Various countries 
have adopted RZV into their national guidelines for HZ prevention 
(19), but HZ vaccination has yet to be incorporated into the National 
Adult Immunization Schedule in Singapore (20). Prior Singaporean 
studies conducted in tertiary settings reported increased age as a risk 
factor for HZ and post-herpetic neuralgia (16, 21, 22). An economic 
analysis concluded that HZ vaccination is likely to be cost-effective for 
adults over 50 years of age in Singapore (23). However, the simulation 
model used incidence rates from other countries due to the scarcity of 
local data, and economic costs reported in a dermatological center. A 
knowledge gap in the disease burden and healthcare utilization of HZ 
remains among local primary care physicians.

By evaluating the burden of HZ and its utilization of healthcare 
resources, primary care providers can make informed decisions on the 
necessity of targeted HZ vaccination and identify any gaps in current 
management practices. Therefore, this study aimed to describe the 
prevalence and healthcare utilization of HZ in a Singapore primary 
care setting. The secondary objective was to identify factors that may 
be associated with HZ. The findings of this study may inform decisions 
related to primary prevention and management of HZ.

Materials and methods

Study design

A cross-sectional population-based study was conducted via a 
retrospective database review, which provided a large sample size to 
assess disease burden. The adopted study design allowed for the 
estimation of actual healthcare utilization since patients were managed 
according to routine clinical practice in a real-world setting. In 
addition, the use of a database provided the large amount of data 
required to identify patterns and potential associations between HZ 
and various factors.

Data source

Data was sourced from the SingHealth-IHiS Electronic Health 
Intelligence System (eHints), a repository that integrates 
information from administrative, clinical, and ancillary healthcare 
transactional systems. eHints was established in 2009 and contains 
data from the SingHealth cluster, one of three public healthcare 
clusters in Singapore, that covers the Eastern part of the country. 
All Singapore residents have the option to visit any public primary 
care clinic regardless of their residential address. These clinics 
offer subsidized care to citizens and permanent residents, with 
higher subsidies for children and the older adults. Data was 
collected from all eight public primary care clinics within the 
SingHealth cluster.

Data on demographic characteristics, clinical diagnoses, 
prescriptions, clinic attendances, and referrals were extracted. 
Clinical diagnoses were coded using the ICD-10 classification. 
Clinic attendances occurred exclusively in the form of in-person 
visits. Telephone and home visits were not available at public 
primary care clinics during the study period. All referrals were 
made electronically. From the “Clinical Document (Referrals 
Only)” section of the eHints database, the following fields were 
extracted: visit number, referral destination, and referral indication. 
Medical certificates were issued electronically. Data regarding the 
visit number and duration of medical leave given each visit was 
extracted from the “Medical Certificate” section of the 
eHints database.

A trusted third party was appointed by the healthcare cluster to 
perform data de-identification. The de-identified data was passed to 
the study team via secure file transfer protocol. As secondary data 
without personal identifiers was used, informed consent was not 
required, and the study was exempted from approval by the SingHealth 
Centralised Institutional Review Board (Reference number: 
2021/2709).

Data quality checks

The de-identified data was checked for missing and out-of-range 
values, duplication as well as mislabeling prior to merging. Six 
individuals were excluded for missing values and another two 
individuals were excluded for outlying values. After the data was 
cleaned and merged, further checks on data consistency 
were conducted.
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Selection of cases

The study population comprised of all individuals, aged 21 years 
and above, who attended a cluster of eight public primary care 
clinics in eastern Singapore from 1 January 2018 to 31 December 
2020. Cases were defined as individuals who had one or more visits 
with a diagnosis code of HZ between 1 January 2018 to 31 
December 2020.

Associated factors

The factors of interest were age, gender, ethnicity, and chronic 
medical conditions that are prevalent in the primary care population. 
These factors were studied to identify high-risk groups to facilitate the 
development of targeted prevention and treatment strategies. 
Increased age, female gender, and chronic medical conditions have 
been reported to increase the risk of HZ (24). Compared to Caucasian 
individuals, African-American individuals were shown to have a 
lower risk of contracting HZ, while Asian Americans had a similar 
risk (24). The three major ethnic communities in Singapore were 
examined—Chinese, Malay, and Indian.

Chronic conditions identified from the literature as potential risk 
factors included asthma (24–26), chronic kidney disease (27, 28), 
chronic obstruction pulmonary disease (29, 30), depression (31, 32), 
diabetes mellitus (33, 34), hyperlipidemia (32), hypertension (35), 
hypothyroidism (36), ischemia heart disease (37), osteoarthritis (32), 
and rheumatoid arthritis (38). Including the former conditions, 
we  selected 21 diseases covered under the Chronic Disease 
Management Programme (CDMP), a healthcare financing scheme 
that allows the use of compulsory medical savings (Medisave) for 
outpatient treatment of common chronic conditions. The 21 chronic 
diseases were anxiety, asthma, benign prostatic hyperplasia (BPH), 
bipolar disorder, chronic kidney disease (CKD), chronic obstructive 
pulmonary disease (COPD), dementia, depression, diabetes mellitus, 
epilepsy, hyperlipidemia, hypertension, ischemic heart disease (IHD), 
osteoarthritis, osteoporosis, Parkinson’s disease, prediabetes, psoriasis, 
rheumatoid arthritis, schizophrenia, and stroke. Hypothyroidism, 
although not part of CDMP, was also selected since it was identified 
as a potential risk factor from the literature (36). When examining the 
association between each chronic condition and HZ, cases were 
included only if there were any visit(s) for each chronic condition that 
occurred before the earliest recorded HZ visit. A look-back period 
from 1 January 2015 to 31 December 2020 was used to check for visits 
with diagnosis codes of the studied chronic conditions. The diagnosis 
codes used to ascertain HZ and the studied chronic conditions are 
specified in the Supplementary material.

Statistical analysis

The yearly prevalence of HZ for years 2018, 2019, and 2020 was 
calculated as the number of cases that occurred per 100,000 persons 
who visited the eight public primary care clinics. The calculation was 
based on the formula for period prevalence, defined as the proportion 
of people in a population having disease over a period of time (39). 
Individuals who had visits with a diagnosis code of HZ in 2018, 2019, 
and/or 2020 would be counted as cases for the respective years.

Given HZ occurs more commonly in older adults (5), the 
prevalence by age was examined to determine the burden of HZ in 
older age groups. To determine the number of unique cases across 
each age group, each case was identified by the index HZ visit, which 
was the earliest recorded visit with a diagnosis code for HZ. The date 
of the index visit was considered the date of diagnosis of HZ.

For healthcare utilization, the number of clinic attendances per 
episode of HZ, referrals made to tertiary care for further management 
of HZ, medications prescribed for HZ, and days of medical leave taken 
per episode of HZ were evaluated using frequency distributions. The 
denominator used for all the above was the total number of cases, 
except for days of medical leave where the denominator was the 
number of cases requiring medical leave. For each case, all visits with 
a diagnostic code of HZ were assumed to belong to a single 
HZ episode.

In determining associated factors of HZ, the independent 
variables used were age, gender, ethnicity, and the 22 chronic diseases. 
The dependent variable was HZ occurrence. Age was analyzed as a 
dichotomous variable (aged below 50 years, aged 50 years and above). 
The cut-off of 50 years old was chosen as it is known that HZ risk 
increases sharply onwards from this age (3). Pearson’s chi-square test 
of independence was used to test for the presence of associations 
between the independent variables and HZ. For factors that 
demonstrated an association with HZ, logistic regression was 
performed to determine the strength of the association.

The frequencies of each chronic condition were determined 
among the cases, non-cases, and total population. Chronic conditions 
with fewer than 10 HZ cases were excluded from the analysis—
Parkinson’s disease, epilepsy, bipolar disorder, schizophrenia, 
rheumatoid arthritis, and psoriasis. Univariate analysis was conducted 
between each of the remaining conditions and HZ. Factors that 
showed a statistically significant association with HZ (p < 0.05) were 
added to a multivariate model. Chronic conditions shown to 
be associated with HZ occurrence in literature were added to the 
multivariate model regardless of whether they demonstrated a 
significant relationship with HZ in univariate analysis. Multivariate 
logistic regression was used to calculate adjusted odds ratios (aOR) 
with 95% confidence intervals (95% CI). Checks for multicollinearity 
were undertaken by assessing variance inflation factors (VIF) for 
independent variables and performing correlation matrix analysis. 
VIF for all independent variables was <2.2, and pairwise correlation 
coefficients were < 0.7, suggesting that multicollinearity was not a 
concern, using thresholds of 5 and 0.8, respectively (40).

Statistical analysis was performed using SPSS version 28.0 (IBM 
SPSS Statistics for Windows, Version 28.0. Armonk, NY: IBM Corp.).

Results

HZ was diagnosed among 2,987 of 737,868 individuals who 
visited the study sites over 3 years. The mean age of HZ diagnosis was 
59.9 ± 15.5 years. The median age of HZ diagnosis was 62.0 years. 
Males constituted 49.2%. The ethnicity distribution was as follows: 
78.5% Chinese, 12.2% Malay, and 4.1% Indian. HZ prevalence was 
221, 224, and 203 per 100,000 persons in 2018, 2019, and 2020, 
respectively, with a mean yearly prevalence of 216 per 100,000 persons 
across 3 years (Table 1). The highest HZ prevalence of 829 per 100,000 
persons occurred in the 70 to 79-year age group (Figure 1).
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The majority of HZ cases (91.1%) were managed entirely in the 
primary care setting. Most cases consulted only once for HZ (84.3%) 
(Table 2). Referrals were required for 8.9% of cases, most commonly to 
emergency (4.9%) and ophthalmology (2.8%) departments. Of 146 
referrals to emergency, 73.3% were for suspected herpes zoster 
ophthalmicus. The remainder of emergency referrals were for suspected 
Ramsay Hunt syndrome, disseminated zoster, HZ occurring in the 
immunosuppressed, zoster encephalitis, pain control, and secondary 
bacterial infections. Of the 13 referrals in the “Others” category, two 
were to obstetrics and gynecology for zoster in pregnancy, and the rest 
to a myriad of specialties based on the location of zoster rash.

For treatment of HZ, oral and topical acyclovir were prescribed in 
71.6% and 47.6%, respectively (Table 2). The median daily dose for 

oral acyclovir was 4,000 mg, given as 800 mg 5 times daily, and the 
median duration was 7 days. The commonly prescribed analgesics 
were gabapentin (41.0%), paracetamol combinations (30.1%), and oral 
non-steroidal anti-inflammatory drugs (NSAIDs) (23.7%).

Medical leave was required in 977 cases (32.7%). In terms of 
absenteeism, 17.0% of those requiring medical leave (5.6% of all cases) 
incurred more than 7 days.

In multivariate analysis, age, ethnicity, and asthma demonstrated 
the strongest relationships with HZ (Table 3). A person aged 50 years 
and above would have more than three times the odds of being 
diagnosed with HZ (aOR 3.16, 95% CI 2.87–3.48, p < 0.001). Chinese 
and Malays were more likely to develop HZ than Indians (Chinese: aOR 
1.80, 95% CI 1.50–2.16, p < 0.001; Malay: aOR 1.75, 95% CI 1.42–2.14, 

TABLE 1 Prevalence of herpes zoster in the study population.

Yearly prevalence of herpes zoster

Year Cases Population Prevalence per 100,000 population

2018 1,017 459,687 221

2019 1,079 480,955 224

2020 927 457,443 203

Prevalence of herpes zoster by age

Age at index visit (years) Cases Population Prevalence per 100,000 population

21–29 178 120,709 147

30–39 227 123,045 184

40–49 243 115,499 210

50–59 565 137,900 410

60–69 944 137,266 688

70–79 590 71,207 829

80–89 211 27,392 770

≥ 90 29 4,850 598

Total 2,987 737,868 405

FIGURE 1

Prevalence of herpes zoster by age in the study population from 2018 to 2020.
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p < 0.001). The odds of HZ were increased by more than 30% among 
patients with asthma (aOR 1.35, 95% CI 1.12–1.62, p = 0.002). 
Individuals with hypertension and osteoarthritis were also more likely 
to be diagnosed with HZ (hypertension: aOR 1.24, 95% CI 1.11–1.38, 
p < 0.001; osteoarthritis: aOR 1.25, 95% CI 1.12–1.38, p < 0.001). CKD 
and diabetes were negatively associated with HZ (CKD: aOR 0.71, 95% 
CI 0.62–0.80, p < 0.001; diabetes: aOR 0.88, 95% CI 0.79–0.98, p = 0.024).

Discussion

In this retrospective database review, the HZ prevalence was 
221, 224, and 203 per 100,000 persons in 2018, 2019, and 2020, 

respectively, with an average yearly prevalence of 216 per 100,000 
persons. The mean and median ages of HZ diagnosis were 59.9 
and 62.0 years. HZ prevalence peaked in the 70 to 79-year age 
group. Most individuals consulted only once (84.3%) and 8.9% 
required referrals. Oral acyclovir and topical acyclovir were 
prescribed in 71.6% and 47.6%, respectively. The commonest 
analgesia was gabapentin. Chinese and Malay ethnicities, asthma, 
hypertension, and osteoarthritis were associated with increased 
odds of HZ.

Disease burden

The reduction in HZ prevalence in 2020 may be related to a 
decrease in respiratory infections resulting from Covid-19 control 
measures and a shift in health-seeking behavior. A Singaporean 
study reported that mandatory mask-wearing, social distancing, and 
lockdowns led to a reduced prevalence of multiple respiratory 
viruses in 2020 (41). Physical stress is a risk factor for HZ and 
coinfections may contribute to varicella zoster virus (VZV) 
reactivation (24). Hence, the dip in HZ prevalence could have 
mirrored that of respiratory infections by reducing reactivation 
triggers. An English study presented a 27% decrease in HZ cases 
during the peak pandemic period in 2020 compared to the same 
period in 2019 (42). The authors postulated that the incidence of 
non-Covid-19 conditions reduced with pandemic control measures, 
and health-seeking behavior changed due to fears of contracting 
Covid-19in healthcare settings.

Similar age-related patterns of HZ prevalence were 
demonstrated in the literature. A study on the global epidemiology 
of HZ reported the mean age of diagnosis as 59.4 years (1). A 
systematic review of Asia-Pacific countries established that HZ 
incidence peaked between 70 and 79 years, decreasing in those 
aged 80 years and above (5). While age-specific risks are a key 
factor in decisions regarding HZ vaccination, other factors such as 
age-specific vaccine efficacy and complication rates require careful 
consideration (43).

Healthcare utilization

The number of visits for HZ was low, with most individuals 
consulting only once. In comparison, the mean number of 
outpatient visits per HZ episode ranged from 1 to 5.7 in Japan, 
South Korea, and Thailand (13–15, 18). In Japan, the higher 
number of visits was explained by differences in the healthcare 
system and the use of outpatient neurotropin injections for the 
treatment of post-herpetic neuralgia (15). The low number of visits 
observed may be explained by early presentation and treatment 
with oral antivirals. Prompt treatment of HZ with oral acyclovir 
reduces the time to pain resolution by more than 50% (44), and the 
time to 50% lesion healing by about 2.5 days (45). With appropriate 
early treatment, complication rates and the need for further 
healthcare visits may be reduced.

Similarly, reduction of complications via early effective 
antiviral therapy could explain the low referral rate in this study. 
The main reasons for referrals were to evaluate and manage 
complications, control zoster pain, or closely monitor high-risk 

TABLE 2 Healthcare utilization of HZ cases.

Cases (n =  2,987)

Number Percentage

Clinic visits per episode of herpes zoster

1 2,518 84.3

≥2 469 15.7

Range 1–8

Median (IQR) 1 (1–1)

Referrals made for further management of herpes zoster

Emergency 146 4.9

Ophthalmology 83 2.8

Otolaryngology 16 0.5

Dermatology 15 0.5

Infectious disease 3 0.1

Neurology 3 0.1

Others 13 0.4

Medications prescribed for herpes zoster

Antiviral

Oral acyclovir 2,138 71.6

Topical acyclovir 1,422 47.6

Analgesia

Gabapentin 1,224 41.0

Paracetamol combinations 898 30.1

NSAIDs (oral) 708 23.7

Opioids 178 6.0

Lidocaine (topical) 86 2.9

TCAs 58 1.9

NSAIDs (topical) 40 1.3

Days of medical leave taken per episode of herpes zostera

≤7 811 83.0

>7 166 17.0

Range 1–23

Median (IQR) 5 (2–7)

IQR, Interquartile Range; NSAIDs, Non-Steroidal Anti-Inflammatory Drugs; TCAs, 
Tricyclic Antidepressants.
aDenominator is 977 cases requiring medical leave.
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TABLE 3 Factors associated with HZ in the study population.

No. (%) Unadjusted OR 
(95%CI)

p-value Adjusted 
OR (95%CI)

p-value

Total 
(n =  737,868)

Non-cases 
(n =  734,881)

Cases 
(n =  2,987)

Age (years), 

median (IQR)

50 (35–63) 50 (35–63) 62 (52–70) – – – –

Age (years)

< 50 359,220 (48.7) 358,572 (99.8) 648 (0.2) 1 – 1 –

≥ 50 378,648 (51.3) 376,309 (99.4) 2,339 (0.6) 3.44 (3.15–3.75) <0.001 3.16 (2.87–3.48) <0.001

Gender

Female 402,111 (54.5) 400,594 (99.6) 1,517 (0.4) 1 – 1 –

Male 335,757 (45.5) 334,287 (99.6) 1,470 (0.4) 1.16 (1.08–1.25) <0.001 1.19 (1.11–1.28) <0.001

Ethnicity

Indian 59,043 (8.0) 58,920 (99.8) 123 (0.2) 1 – 1 –

Chinese 517,264 (70.1) 514,920 (99.5) 2,344 (0.5) 2.18 (1.82–2.62) <0.001 1.80 (1.50–2.16) <0.001

Malay 98,903 (13.4) 98,538 (99.6) 365 (0.4) 1.77 (1.45–2.18) <0.001 1.74 (1.42–2.14) <0.001

Others 62,658 (8.5) 62,503 (99.8) 155 (0.2) 1.19 (0.94–1.51) 0.154 1.44 (1.14–1.83) 0.003

Anxiety

No 731,551 (99.1) 728,579 (99.6) 2,972 (0.4) 1 – 1 –

Yes 6,317 (0.9) 6,302 (99.8) 15 (0.2) 0.58 (0.35–0.97) 0.038 0.62 (0.37–1.03) 0.063

Asthma

No 715,405 (97.0) 712,538 (99.6) 2,867 (0.4) 1 – 1 –

Yes 22,463 (3.0) 22,343 (99.5) 120 (0.5) 1.34 (1.11–1.60) 0.002 1.35 (1.12–1.62) 0.002

BPH

No 730,672 (99.0) 727,733 (99.6) 2,939 (0.4) 1 – 1 –

Yes 7,196 (1.0) 7,148 (99.3) 48 (0.7) 1.66 (1.25–2.21) <0.001 0.99 (0.74–1.33) 0.954

CKD

No 669,698 (90.8) 667,039 (99.6) 2,659 (0.4) 1 – 1 –

Yes 68,170 (9.2) 67,842 (99.5) 328 (0.5) 1.21 (1.08–1.36) 0.001 0.71 (0.62–0.80) <0.001

COPD

No 734,756 (99.6) 731,788 (99.6) 2,968 (0.4) 1 – 1 –

Yes 3,112 (0.4) 3,093 (99.4) 19 (0.6) 1.52 (0.96–2.38) 0.07 0.92 (0.58–1.45) 0.720

Dementia

No 734,399 (99.5) 731,426 (99.6) 2,973 (0.4) 1 – – –

Yes 3,469 (0.5) 3,455 (99.6) 14 (0.4) 1.00 (0.59–1.69) 0.991 – –

Depression

No 733,328 (99.4) 730,357 (99.6) 2,971 (0.4) 1 – 1 –

Yes 4,540 (0.6) 4,524 (99.6) 16 (0.4) 0.87 (0.53–1.42) 0.577 0.92 (0.56–1.51) 0.733

Diabetes

No 636,738 (86.3) 634,268 (99.6) 2,470 (0.4) 1 – 1 –

Yes 101,130 (13.7) 100,613 (99.5) 517 (0.5) 1.32 (1.20–1.45) <0.001 0.88 (0.79–0.98) 0.024

Hyperlipidemia

No 568,241 (77.0) 566,284 (99.7) 1,957 (0.3) 1 – 1 –

Yes 169,627 (23.0) 168,597 (99.4) 1,030 (0.6) 1.77 (1.64–1.91) <0.001 1.05 (0.95–1.17) 0.348

Hypertension

No 575,677 (78.0) 573,704 (99.7) 1,973 (0.3) 1 – 1 –

Yes 162,191 (22.0) 161,177 (99.4) 1,014 (0.6) 1.83 (1.70–1.97) <0.001 1.24 (1.11–1.38) <0.001

(Continued)
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patients. However, individuals with HZ may have consulted other 
healthcare providers for referrals, which would not be captured in 
the results.

Topical acyclovir was prescribed for almost half of individuals 
with HZ, but there is a lack of evidence to support this practice. 
Guidelines on the management of HZ have stated that topical 
antiviral therapy lacks efficacy in patients with HZ and is not 
recommended (46). A randomized controlled trial also 
demonstrated that topical acyclovir did not improve rash 
progression, pain severity, or the incidence of post-herpetic 
neuralgia (47). One possible reason for this practice is that patients 
sought topical acyclovir treatment after learning about it from 
sources other than their healthcare providers. Physician-prescribing 
decisions are substantially affected by patient requests (48). 
Physicians’ lack of knowledge of the limited evidence for topical 
acyclovir use in HZ may be another contributing factor. Future 
studies should explore the reasons for, benefits, and harms of this 
prescribing pattern.

The analgesia prescribed in this study was appropriate, but the 
use of analgesia combinations can be explored further. First-line 
treatment options for HZ-related pain are gabapentinoids and 
TCAs, while opioids and tramadol are second- or third-line options 
(49). Gabapentin reduced pain severity by 66% compared to 33% 
with placebo (50). Recent evidence has shown that combining 
gabapentin with a lidocaine patch has better analgesic effect than 
gabapentin alone, and a lower incidence of adverse events (51). 
However, only 2.9% of individuals with HZ were prescribed topical 

lidocaine. Primary care physicians may consider the use of 
combination therapy for patients who do not respond adequately to 
gabapentin alone.

Associated factors

The detection of associations may generate hypotheses for 
further studies to identify high-risk individuals for HZ vaccination. 
A preponderance of HZ cases was identified among individuals of 
Chinese and Malay ethnicities. Little is known about ethnic 
differences in HZ occurrence, which may be  explained by 
differences in genetic risk and healthseeking behaviors. A Malaysian 
study showed that Malays were more likely to consult a doctor for 
health issues than Indians (52).

The relationship demonstrated between asthma and HZ is 
consistent with other studies. In a meta-analysis, the pooled 
relative risk (RR) of HZ in a patient with asthma was 1.25 
(95% CI 1.13–1.39) (24). Asthma, a Th2-predominant condition, 
results in reciprocal suppression of Th1 cell-mediated 
immunity (25), which may lead to VZV reactivation (53). The risk 
of HZ is even higher if asthmatic individuals are using inhaled or 
oral corticosteroids (26, 28). Systemic steroid use increases the 
risk of HZ by 59% (54), reflecting the importance of good 
asthma control.

Similar findings between hypertension and HZ have been 
reported. A Japanese study established a hazard ratio of 1.93 (95% CI 

TABLE 3 (Continued)

No. (%) Unadjusted OR 
(95%CI)

p-value Adjusted 
OR (95%CI)

p-value

Total 
(n =  737,868)

Non-cases 
(n =  734,881)

Cases 
(n =  2,987)

Hypothyroidism

No 725,107 (98.3) 722,196 (99.6) 2,911 (0.4) 1 – 1 –

Yes 12,761 (1.7) 12,685 (99.4) 76 (0.6) 1.49 (1.18–1.87) 0.001 1.19 (0.94–1.49) 0.147

IHD

No 704,569 (95.5) 701,778 (99.6) 2,791 (0.4) 1 – 1 –

Yes 33,299 (4.5) 33,103 (99.4) 196 (0.6) 1.49 (1.29–1.72) <0.001 0.97 (0.83–1.13) 0.654

Osteoarthritis

No 674,781 (91.5) 672,227 (99.6) 2,554 (0.4) 1 – 1 –

Yes 63,087 (8.5) 62,654 (99.3) 433 (0.7) 1.82 (1.64–2.02) <0.001 1.25 (1.12–1.38) <0.001

Osteoporosis

No 730,137 (99.0) 727,200 (99.6) 2,937 (0.4) 1 – 1 –

Yes 7,731 (1.0) 7,681 (99.4) 50 (0.6) 1.61 (1.22–2.13) 0.001 1.05 (0.79–1.40) 0.731

Pre-diabetes

No 710,828 (96.3) 707,992 (99.6) 2,836 (0.4) 1 – 1 –

Yes 27,040 (3.7) 26,889 (99.4) 151 (0.6) 1.40 (1.19–1.65) <0.001 0.92 (0.78–1.09) 0.338

Stroke

No 721,752 (97.8) 718,836 (99.6) 2,916 (0.4) 1 – – –

Yes 16,116 (2.2) 16,045 (99.6) 71 (0.4) 1.09 (0.86–1.38) 0.470 – –

Univariate analysis was performed to assess the association between each potential risk factor and HZ occurrence. Factors with p < 0.05 were included in the multivariate logistic regression 
model. Potential risk factors that showed an association with HZ occurrence in literature were also included regardless of the p-value. Hosmer-Lemeshow goodness-of-fit test, Χ2 = 5.68, df = 8, 
p = 0.684. OR, Odds Ratio; CI, Confidence interval; BPH, Benign Prostatic Hyperplasia; CKD, Chronic Kidney Disease; COPD, Chronic Obstructive Pulmonary Disease; IHD, Ischemic Heart 
Disease; IQR, Interquartile Range. The bolded values are those that are statistically significant (p<0.05).
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1.66–2.26) for HZ among hypertensive patients (35). A database 
review also demonstrated that hypertension was independently 
associated with HZ among patients with rheumatoid arthritis (55). T 
cell activation underlies the pathogenesis of hypertension (56). 
Although the mechanism underlying the observed association is 
unclear, it is suspected to be a decline in cell-mediated immunity (35).

Individuals with osteoarthritis had higher odds of HZ. A case–
control study revealed a similar association between osteoarthritis and 
HZ (OR 1.24, 95% CI 1.20–1.28). A prospective study reported a 
higher incidence of HZ among individuals with non-inflammatory 
musculoskeletal disorders (57). Cell-mediated immunity is generally 
impaired in patients with chronic illnesses (58). A study comparing 
healthy and “almost healthy” persons defined by the lack of exercise 
or by the use of medications for chronic conditions such as 
hypertension or osteoarthritis demonstrated lower levels of interleukin 
2 and higher levels of interleukin 6 in the latter (59).

CKD and diabetes were negatively associated with HZ. A 
prospective cohort study demonstrated that patients with diabetes 
were less likely to develop HZ (HR 0.7, 95% CI 0.5–1.0) (57), for 
reasons unknown. A systematic review established that evidence of 
diabetes as a risk factor for HZ was inconclusive (5). A possible reason 
for the negative association with HZ is that individuals with CKD and 
diabetes may have regular follow-ups with other healthcare providers 
and increased opportunities for HZ vaccination, thereby reducing the 
risk of contracting HZ. Another postulation for the observed 
relationship between CKD and HZ is effect modification by CKD 
subgroups. CKD is diagnosed via markers of kidney damage (urinary 
indices, imaging) or reduced glomerular filtration rate for more than 
3 months, as per the Kidney Disease: Improving Global Outcomes 
2012 Clinical Practice Guideline (60). Literature is scarce regarding 
the risk of HZ in different CKD stages or diagnosis groups. However, 
subgroup analysis was not performed due to limited data availability 
regarding how CKD diagnoses were established.

Strengths and limitations

This study is one of few population-based studies that have 
examined the burden of HZ and healthcare utilization in a primary 
care setting. There has been a limited number of epidemiological 
studies on HZ implemented in primary care, which is significant as 
vaccinations are mostly administered in primary care settings.

Since patient visits to public primary care clinics in other clusters, 
as well as private clinics, could not be captured in the eHints database, 
the prevalence of HZ, healthcare utilization rates, and associated 
factors such as chronic conditions may be underestimated. Individuals 
who chose to self-medicate instead of seeking medical attention would 
contribute to underreporting of cases.

In examining the association between factors of interest and HZ, 
the varying clinical profiles of patients who sought care from different 
healthcare providers may have confounded results. The differences in 
patient profiles and practices of public and private care limit the 
generalizability of findings to the private arm of primary care.

The duration from the onset of HZ symptoms to presentation at 
the first outpatient visit was unknown. This duration would have 
influenced whether oral antiviral therapy was prescribed (i.e., the 
proportion of cases prescribed oral antiviral therapy), the effectiveness 
of oral antiviral therapy, and the subsequent likelihood of 
complications and referral rate.

Due to limited data availability, all HZ visits for each case were 
assumed to belong to a single HZ episode. Therefore, recurrent HZ 
episodes would be  missed. Nevertheless, recurrence often occurs 
many years after the initial episode (61). Less than 1% of cases in this 
study had HZ visits spaced three or more months apart, suggesting 
that the assumption above was less likely to affect the results.

Conclusion

The prevalence of HZ in this study ranged from 203 to 224 per 
100,000 persons, with the highest prevalence in the 70 to 79-year age 
group. Oral acyclovir and topical acyclovir were prescribed in 71.6% 
and 47.6%, respectively. The most common analgesia used was 
gabapentin. The median number of primary care visits per HZ episode 
was 1% and 8.9% of individuals required referrals for management 
beyond primary care. A median of 5 days of medical leave was 
required per HZ episode among working individuals.

The findings of this study suggest a need for HZ prevention 
among the older age groups. Visitation and referral rates were low. The 
use of topical acyclovir was uncovered, and further research should 
explore the rationale, benefits, and harms of topical acyclovir, as well 
as the use of analgesia combinations in individuals with HZ who do 
not respond adequately to single analgesia.

Data availability statement

The datasets presented in this article are not readily available 
because their use is subject to restrictions under the SingHealth Data 
Access Policy. Requests to access the datasets should be directed to 
SingHealth Polyclinics Data Protection Office (Email: shppdpa@
singhealth.com.sg).

Ethics statement

Ethical approval was not required for the study involving humans 
in accordance with the local legislation and institutional requirements. 
Written informed consent to participate in this study was not 
required from the participants or the participants’ legal guardians/
next of kin in accordance with the national legislation and the 
institutional requirements.

Author contributions

X-BC, NT, CJN, and CWN conceived and designed the study. WA 
provided input on the type of data available for extraction during the 
design phase. X-BC, DN, and YK conducted data cleaning, merging, 
and analysis. X-BC drafted the manuscript. All authors contributed to 
the article and approved the submitted version.

Acknowledgments

The authors would like to thank the Department of Research in 
SingHealth Polyclinics for the support extended to this study, as well 
as all individuals from whom data was obtained.

https://doi.org/10.3389/fpubh.2023.1213736
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
mailto:shppdpa@singhealth.com.sg
mailto:shppdpa@singhealth.com.sg


Chan et al. 10.3389/fpubh.2023.1213736

Frontiers in Public Health 09 frontiersin.org

Conflict of interest

The authors declare that the research was conducted in the 
absence of any commercial or financial relationships that could 
be construed as a potential conflict of interest.

Publisher’s note

All claims expressed in this article are solely those of the authors 
and do not necessarily represent those of their affiliated 

organizations, or those of the publisher, the editors and the 
reviewers. Any product that may be evaluated in this article, or claim 
that may be made by its manufacturer, is not guaranteed or endorsed 
by the publisher.

Supplementary material

The Supplementary material for this article can be found online 
at: https://www.frontiersin.org/articles/10.3389/fpubh.2023.1213736/
full#supplementary-material

References
 1. Yawn BP, Gilden D. The global epidemiology of herpes zoster. Neurology. (2013) 

81:928–30. doi: 10.1212/WNL.0b013e3182a3516e

 2. Lin YH, Huang LM, Chang IS, Tsai FY, Lu CY, Shao PL, et al. Disease burden and 
epidemiology of herpes zoster in pre-vaccine Taiwan. Vaccine. (2010) 28:1217–20. doi: 
10.1016/j.vaccine.2009.11.029

 3. Cohen JI. Clinical practice: herpes zoster. N Engl J Med. (2013) 369:255–63. doi: 
10.1056/NEJMcp1302674

 4. John AR, Canaday DH. Herpes zoster in the older adult. Infect Dis Clin N Am. 
(2017) 31:811–26. doi: 10.1016/j.idc.2017.07.016

 5. Chen L-K, Arai H, Chen L-Y, Chou M-Y, Djauzi S, Dong B, et al. Looking back to 
move forward: a twenty-year audit of herpes zoster in Asia-Pacific. BMC Infect Dis. 
(2017) 17:213. doi: 10.1186/s12879-017-2198-y

 6. Yawn BP, Saddier P, Wollan PC, St Sauver JL, Kurland MJ, Sy LS. A population-
based study of the incidence and complication rates of herpes zoster before zoster 
vaccine introduction. Mayo Clin Proc. (2007) 82:1341–9. doi: 10.4065/82.11.1341

 7. Kawai K, Gebremeskel BG, Acosta CJ. Systematic review of incidence and 
complications of herpes zoster: towards a global perspective. BMJ Open. (2014) 
4:e004833. doi: 10.1136/bmjopen-2014-004833

 8. Song H, Lee J, Lee M, Choi WS, Choi JH, Lee MS, et al. Burden of illness, quality 
of life, and healthcare utilization among patients with herpes zoster in South Korea: a 
prospective clinical–epidemiological study. Int J Infect Dis. (2014) 20:23–30. doi: 
10.1016/j.ijid.2013.11.018

 9. Rampakakis E, Stutz M, Kawai K, Tsai TF, Cheong HJ, Dhitavat J, et al. Association 
between work time loss and quality of life in patients with herpes zoster: a pooled 
analysis of the MASTER studies. Health Qual Life Outcomes. (2017) 15:11. doi: 10.1186/
s12955-017-0588-x

 10. Weinberg JM. Herpes zoster: epidemiology, natural history, and common 
complications. J Am Acad Dermatol. (2007) 57:S130–5. doi: 10.1016/j.jaad.2007.08.046

 11. Fisher KL. Healthcare utilization In: D Gu and ME Dupre, editors. Encyclopedia 
of gerontology and population aging. Cham: Springer International Publishing (2019). 
1–6.

 12. Sato K, Adachi K, Nakamura H, Asano K, Watanabe A, Adachi R, et al. Burden of 
herpes zoster and postherpetic neuralgia in Japanese adults 60 years of age or older: 
results from an observational, prospective, physician practice-based cohort study. J 
Dermatol. (2017) 44:414–22. doi: 10.1111/1346-8138.13639

 13. Cheong C, Lee T-J. Prevalence and healthcare utilization of herpes zoster and 
postherpetic neuralgia in South Korea: disparity among patients with different immune 
statuses. Epidemiol Health. (2014) 36:e2014012–2. doi: 10.4178/epih/e2014012

 14. Imafuku S, Matsuki T, Mizukami A, Goto Y, de Souza S, Jégou C, et al. Burden of 
herpes zoster in the Japanese population with immunocompromised/chronic disease 
conditions: results from a cohort study claims database from 2005–2014. Dermatol Ther. 
(2019) 9:117–33. doi: 10.1007/s13555-018-0268-8

 15. Nakamura H, Mizukami A, Adachi K, Matthews S, Holl K, Asano K, et al. 
Economic burden of herpes zoster and post-herpetic neuralgia in adults 60 years of age 
or older: results from a prospective, physician practice-based cohort study in Kushiro, 
Japan. Drugs Real World Outcomes. (2017) 4:187–98. doi: 10.1007/s40801-017-0119-4

 16. Chen Q, Hsu T-Y, Chan R, Kawai K, Acosta CJ, Walia A, et al. Clinical and 
economic burden of herpes zoster and postherpetic neuralgia in patients from the 
National Skin Centre, Singapore. Dermatol Sin. (2015) 33:201–5. doi: 10.1016/j.
dsi.2015.04.002

 17. Song HJ, Choi WS, Lee JD, Lee MH, Choi JH, Lee MS, et al. Measuring herpes 
zoster and post-herpetic neuralgia associated burden of illness and health care utilization 
and costs in Korea: a clinical epidemiological study. Int J Infect Dis. (2012) 16:e111. doi: 
10.1016/j.ijid.2012.05.255

 18. Aunhachoke K, Bussaratid V, Chirachanakul P, Chua-Intra B, Dhitavat J, 
Jaisathaporn K, et al. Measuring herpes zoster, zoster-associated pain, post-herpetic 

neuralgia-associated loss of quality of life, and healthcare utilization and costs in 
Thailand. Int J Dermatol. (2011) 50:428–35. doi: 10.1111/j.1365-4632.2010.04715.x

 19. Parikh R, Widenmaier R, Lecrenier N. A practitioner’s guide to the recombinant 
zoster vaccine: review of national vaccination recommendations. Expert Rev Vaccines. 
(2021) 20:1065–75. doi: 10.1080/14760584.2021.1956906

 20. Ministry of Health. Nationally recommended vaccines (2021). Available at: https://
www.moh.gov.sg/resources-statistics/nationally-recommended-vaccines (Accessed 
March 2, 2023).

 21. Goh C-L, Khoo L. A retrospective study of the clinical presentation and outcome 
of herpes zoster in a tertiary dermatology outpatient referral clinic. Int J Dermatol. 
(1997) 36:667–72. doi: 10.1046/j.1365-4362.1997.00241.x

 22. Oh HM, Ho AY, Chew SK, Monteiro EH. Clinical presentation of herpes zoster in 
a Singapore hospital. Singap Med J. (1997) 38:471–4.

 23. Pan J, Hsu T-Y, Johnson KD, Xu R, Acosta CJ, Kawai K. Cost-effectiveness analysis 
of herpes zoster vaccine in adults above 50 in Singapore. Dermatol Sin. (2017) 35:177–81. 
doi: 10.1016/j.dsi.2017.04.011

 24. Kawai K, Yawn BP. Risk factors for herpes zoster: a systematic review and meta-
analysis. Mayo Clin Proc. (2017) 92:1806–21. doi: 10.1016/j.mayocp.2017.10.009

 25. Kwon HJ, Bang DW, Kim EN, Wi CI, Yawn BP, Wollan PC, et al. Asthma as a risk 
factor for zoster in adults: a population-based case-control study. J Allergy Clin Immunol. 
(2016) 137:1406–12. doi: 10.1016/j.jaci.2015.10.032

 26. Forbes HJ, Bhaskaran K, Thomas SL, Smeeth L, Clayton T, Langan SM. 
Quantification of risk factors for herpes zoster: population based case-control study. 
BMJ. (2014) 348:g2911. doi: 10.1136/bmj.g2911

 27. Wu MY, Hsu YH, Su CL, Lin YF, Lin HW. Risk of herpes zoster in CKD: a 
matched-cohort study based on administrative data. Am J Kidney Dis. (2012) 60:548–52. 
doi: 10.1053/j.ajkd.2012.03.018

 28. Schmidt SAJ, Vestergaard M, Baggesen LM, Pedersen L, Schønheyder HC, 
Sørensen HT. Prevaccination epidemiology of herpes zoster in Denmark: quantification 
of occurrence and risk factors. Vaccine. (2017) 35:5589–96. doi: 10.1016/j.
vaccine.2017.08.065

 29. Muñoz-Quiles C, López-Lacort M, Díez-Domingo J. Risk and impact of herpes 
zoster among COPD patients: a population-based study, 2009–2014. BMC Infect Dis. 
(2018) 18:203. doi: 10.1186/s12879-018-3121-x

 30. Batram M, Witte J, Schwarz M, Hain J, Ultsch B, Steinmann M, et al. Burden of 
herpes zoster in adult patients with underlying conditions: analysis of German claims 
data, 2007–2018. Dermatol Ther. (2021) 11:1009–26. doi: 10.1007/s13555-021-00535-7

 31. Choi HG, Kim EJ, Lee YK, Kim M. The risk of herpes zoster virus infection in 
patients with depression: a longitudinal follow-up study using a national sample cohort. 
Medicine (Baltimore). (2019) 98:e17430. doi: 10.1097/md.0000000000017430

 32. Joesoef RM, Harpaz R, Leung J, Bialek SR. Chronic medical conditions as risk 
factors for herpes zoster. Mayo Clin Proc. (2012) 87:961–7. doi: 10.1016/j.
mayocp.2012.05.021

 33. Lai SW, Liu CS, Kuo YH, Lin CL, Hwang BF, Liao KF. The incidence of herpes 
zoster in patients with diabetes mellitus: a meta-analysis of cohort studies. Medicine 
(Baltimore). (2021) 100:e25292. doi: 10.1097/md.0000000000025292

 34. Saadatian-Elahi M, Bauduceau B, Del-Signore C, Vanhems P. Diabetes as a risk 
factor for herpes zoster in adults: a synthetic literature review. Diabetes Res Clin Pract. 
(2020) 159:107983. doi: 10.1016/j.diabres.2019.107983

 35. Hata A, Kuniyoshi M, Ohkusa Y. Risk of herpes zoster in patients with underlying 
diseases: a retrospective hospital-based cohort study. Infection. (2011) 39:537–44. doi: 
10.1007/s15010-011-0162-0

 36. Ajavon A, Killian D, Odom R, Figliozzi RW, Chen F, Balish M, et al. Influence of 
thyroid hormone disruption on the incidence of shingles. Epidemiol Infect. (2015) 
143:3557–71. doi: 10.1017/S0950268815000655

https://doi.org/10.3389/fpubh.2023.1213736
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
https://www.frontiersin.org/articles/10.3389/fpubh.2023.1213736/full#supplementary-material
https://www.frontiersin.org/articles/10.3389/fpubh.2023.1213736/full#supplementary-material
https://doi.org/10.1212/WNL.0b013e3182a3516e
https://doi.org/10.1016/j.vaccine.2009.11.029
https://doi.org/10.1056/NEJMcp1302674
https://doi.org/10.1016/j.idc.2017.07.016
https://doi.org/10.1186/s12879-017-2198-y
https://doi.org/10.4065/82.11.1341
https://doi.org/10.1136/bmjopen-2014-004833
https://doi.org/10.1016/j.ijid.2013.11.018
https://doi.org/10.1186/s12955-017-0588-x
https://doi.org/10.1186/s12955-017-0588-x
https://doi.org/10.1016/j.jaad.2007.08.046
https://doi.org/10.1111/1346-8138.13639
https://doi.org/10.4178/epih/e2014012
https://doi.org/10.1007/s13555-018-0268-8
https://doi.org/10.1007/s40801-017-0119-4
https://doi.org/10.1016/j.dsi.2015.04.002
https://doi.org/10.1016/j.dsi.2015.04.002
https://doi.org/10.1016/j.ijid.2012.05.255
https://doi.org/10.1111/j.1365-4632.2010.04715.x
https://doi.org/10.1080/14760584.2021.1956906
https://www.moh.gov.sg/resources-statistics/nationally-recommended-vaccines
https://www.moh.gov.sg/resources-statistics/nationally-recommended-vaccines
https://doi.org/10.1046/j.1365-4362.1997.00241.x
https://doi.org/10.1016/j.dsi.2017.04.011
https://doi.org/10.1016/j.mayocp.2017.10.009
https://doi.org/10.1016/j.jaci.2015.10.032
https://doi.org/10.1136/bmj.g2911
https://doi.org/10.1053/j.ajkd.2012.03.018
https://doi.org/10.1016/j.vaccine.2017.08.065
https://doi.org/10.1016/j.vaccine.2017.08.065
https://doi.org/10.1186/s12879-018-3121-x
https://doi.org/10.1007/s13555-021-00535-7
https://doi.org/10.1097/md.0000000000017430
https://doi.org/10.1016/j.mayocp.2012.05.021
https://doi.org/10.1016/j.mayocp.2012.05.021
https://doi.org/10.1097/md.0000000000025292
https://doi.org/10.1016/j.diabres.2019.107983
https://doi.org/10.1007/s15010-011-0162-0
https://doi.org/10.1017/S0950268815000655


Chan et al. 10.3389/fpubh.2023.1213736

Frontiers in Public Health 10 frontiersin.org

 37. Esteban-Vasallo MD, Domínguez-Berjón MF, Gil-Prieto R, Astray-Mochales J, Gil 
de Miguel Á. Sociodemographic characteristics and chronic medical conditions as risk 
factors for herpes zoster. Hum Vaccin Immunother. (2014) 10:1650–60. doi: 10.4161/
hv.28620

 38. David S, Philippe TL, Sara P, Deepshekhar G, Wendy YC, Siyu M, et al. Incidence 
of herpes zoster in patients with rheumatoid arthritis in the United States: a retrospective 
cohort study. J Rheumatol. (2023) 50:873–80. doi: 10.3899/jrheum.220986

 39. Jager KJ, Zoccali C, Kramar R, Dekker FW. Measuring disease occurrence. Kidney 
Int. (2007) 72:412–5. doi: 10.1038/sj.ki.5002341

 40. Shrestha N. Detecting multicollinearity in regression analysis. Am J Appl Math 
Stat. (2020) 8:39–42. doi: 10.12691/ajams-8-2-1

 41. Wan WY, Thoon KC, Loo LH, Chan KS, Oon LLE, Ramasamy A, et al. 
Trends in respiratory virus infections during the COVID-19 pandemic in 
Singapore, 2020. JAMA Netw Open. (2021) 4:e2115973–3. doi: 10.1001/
jamanetworkopen.2021.15973

 42. Ferraro CF, Findlater L, Morbey R, Hughes HE, Harcourt S, Hughes TC, et al. 
Describing the indirect impact of COVID-19 on healthcare utilisation using 
syndromic surveillance systems. BMC Public Health. (2021) 21:2019. doi: 10.1186/
s12889-021-12117-5

 43. Kroger A BL, Long S, Sanchez P. General best practice guidelines for immunization: 
timing and spacing of immunobiologics (2017). Available at: https://www.cdc.gov/
vaccines/hcp/acip-recs/general-recs/downloads/general-recs.pdf

 44. Wood MJ, Shukla S, Fiddian AP, Crooks RJ. Treatment of acute herpes zoster: 
effect of early (< 48 h) versus late (48-72 h) therapy with acyclovir and valaciclovir on 
prolonged pain. J Infect Dis. (1998) 178:S81–4. doi: 10.1086/514271

 45. John W, Gnann J. Antiviral therapy of varicella-zoster virus infections In: A Arvin, 
G Campadelli-Fiume, E Mocarski, PS Moore, B Roizman and R Whitleyet al, editors. 
Human herpesviruses: biology, therapy, and immunoprophylaxis. Cambridge: Cambridge 
University Press (2007)

 46. Dworkin RH, Johnson RW, Breuer J, Gnann JW, Levin MJ, Backonja M, et al. 
Recommendations for the management of herpes zoster. Clin Infect Dis. (2007) 44:S1–
S26. doi: 10.1086/510206

 47. Mandal BK, Dunbar EM, Ellis ME, Ellis J, Dowd P. A double-masked, placebo-
controlled trial of acyclovir cream in immunocompetent patients with herpes zoster. J 
Infect. (1988) 17:57–63. doi: 10.1016/S0163-4453(88)92356-0

 48. McKinlay JB, Trachtenberg F, Marceau LD, Katz JN, Fischer MA. Effects of patient 
medication requests on physician prescribing behavior: results of a factorial experiment. 
Med Care. (2014) 52:294–9. doi: 10.1097/mlr.0000000000000096

 49. Harden RN, Kaye AD, Kintanar T, Argoff CE. Evidence-based guidance for the 
management of postherpetic neuralgia in primary care. Postgrad Med. (2013) 
125:191–202. doi: 10.3810/pgm.2013.07.2690

 50. Berry JD, Petersen KL. A single dose of gabapentin reduces acute pain and 
allodynia in patients with herpes zoster. Neurology. (2005) 65:444–7. doi: 10.1212/01.
WNL.0000168259.94991.8a

 51. Li J, Huang Y, Lin J. Efficacy analysis of lidocaine plaster combined with gabapentin 
in the treatment of herpes zoster neuralgia. Zhonghua Yi Xue Za Zhi. (2022) 
102:3186–91. doi: 10.3760/cma.j.cn112137-20220419-00852

 52. Dawood OT, Hassali MA, Saleem F, Ibrahim IR, Abdulameer AH, Jasim HH. 
Assessment of health seeking behaviour and self-medication among general public in 
the state of Penang, Malaysia. Pharm Pract (Granada). (2017) 15:991. doi: 10.18549/
PharmPract.2017.03.991

 53. Weinberg A, Levin MJ. VZV T cell-mediated immunity. Curr Top Microbiol 
Immunol. (2010) 342:341–57. doi: 10.1007/82_2010_31

 54. Qian J, Banks E, Macartney K, Heywood AE, Lassere MN, Liu B. Corticosteroid 
use and risk of herpes zoster in a population-based cohort. Mayo Clin Proc. (2021) 
96:2843–53. doi: 10.1016/j.mayocp.2021.05.029

 55. Tanaka K, Kimura E, Oryoji K, Mizuki SI, Kobayashi T, Nishikawa A, et al. 
Hypertension and dyslipidemia are risk factors for herpes zoster in patients with 
rheumatoid arthritis: a retrospective analysis using a medical information database. 
Rheumatol Int. (2021) 41:1633–9. doi: 10.1007/s00296-021-04889-1

 56. Abais-Battad JM, Rudemiller NP, Mattson DL. Hypertension and immunity: 
mechanisms of T cell activation and pathways of hypertension. Curr Opin Nephrol 
Hypertens. (2015) 24:470–4. doi: 10.1097/mnh.0000000000000146

 57. Wolfe F, Michaud K, Chakravarty EF. Rates and predictors of herpes zoster in 
patients with rheumatoid arthritis and non-inflammatory musculoskeletal disorders. 
Rheumatology. (2006) 45:1370–5. doi: 10.1093/rheumatology/kel328

 58. Castle SC. Clinical relevance of age-related immune dysfunction. Clin Infect Dis. 
(2000) 31:578–85. doi: 10.1086/313947

 59. Myśliwska J, Bryl E, Foerster J, Myśliwski A. The upregulation of TNF alpha production 
is not a generalised phenomenon in the elderly between their sixth and seventh decades of 
life. Mech Ageing Dev. (1999) 107:1–14. doi: 10.1016/s0047-6374(98)00111-0

 60. Stevens PE, Levin A. Evaluation and management of chronic kidney disease: synopsis 
of the kidney disease: improving global outcomes 2012 clinical practice guideline. Ann Intern 
Med. (2013) 158:825–30. doi: 10.7326/0003-4819-158-11-201306040-00007

 61. Shiraki K, Toyama N, Daikoku T, Yajima M, Society Ft MD. Herpes zoster and 
recurrent herpes zoster. Open Forum Infect Dis. (2017) 4:ofx007. doi: 10.1093/ofid/ofx007

https://doi.org/10.3389/fpubh.2023.1213736
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
https://doi.org/10.4161/hv.28620
https://doi.org/10.4161/hv.28620
https://doi.org/10.3899/jrheum.220986
https://doi.org/10.1038/sj.ki.5002341
https://doi.org/10.12691/ajams-8-2-1
https://doi.org/10.1001/jamanetworkopen.2021.15973
https://doi.org/10.1001/jamanetworkopen.2021.15973
https://doi.org/10.1186/s12889-021-12117-5
https://doi.org/10.1186/s12889-021-12117-5
https://www.cdc.gov/vaccines/hcp/acip-recs/general-recs/downloads/general-recs.pdf
https://www.cdc.gov/vaccines/hcp/acip-recs/general-recs/downloads/general-recs.pdf
https://doi.org/10.1086/514271
https://doi.org/10.1086/510206
https://doi.org/10.1016/S0163-4453(88)92356-0
https://doi.org/10.1097/mlr.0000000000000096
https://doi.org/10.3810/pgm.2013.07.2690
https://doi.org/10.1212/01.WNL.0000168259.94991.8a
https://doi.org/10.1212/01.WNL.0000168259.94991.8a
https://doi.org/10.3760/cma.j.cn112137-20220419-00852
https://doi.org/10.18549/PharmPract.2017.03.991
https://doi.org/10.18549/PharmPract.2017.03.991
https://doi.org/10.1007/82_2010_31
https://doi.org/10.1016/j.mayocp.2021.05.029
https://doi.org/10.1007/s00296-021-04889-1
https://doi.org/10.1097/mnh.0000000000000146
https://doi.org/10.1093/rheumatology/kel328
https://doi.org/10.1086/313947
https://doi.org/10.1016/s0047-6374(98)00111-0
https://doi.org/10.7326/0003-4819-158-11-201306040-00007
https://doi.org/10.1093/ofid/ofx007

	Prevalence and healthcare utilization in managing herpes zoster in primary care: a retrospective study in an Asian urban population
	Introduction
	Materials and methods
	Study design
	Data source
	Data quality checks
	Selection of cases
	Associated factors
	Statistical analysis

	Results
	Discussion
	Disease burden
	Healthcare utilization
	Associated factors
	Strengths and limitations

	Conclusion
	Data availability statement
	Ethics statement
	Author contributions

	 References

