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Summary

Background There are no population-based epidemiological data on psoriasis in

Siew Eng Choon. Southeast Asia, including Malaysia.

Emal: choonse@pyahoo.co.uk Objectives To determine the incidence and prevalence of psoriasis over 11 years in

multiethnic Johor Bahru, Malaysia.

9 July 2022 Methods A population-based cohort study was made using the Teleprimary Care
database between January 2010 and December 2020. Cases of psoriasis, identified

DOI 10.1111/bjd.21768 by ICD-10 diagnostic codes, were validated by dermatologists. Annual prevalence
and incidence were estimated and stratified by age, sex and ethnicity.
Results We identified 3932 people with dermatologist-confirmed psoriasis, includ-
ing 1830 incident cases, among 1 164 724 Malaysians, yielding an 11-year
prevalence of 0-34% [95% confidence interval (CI) 0-33—-0-35] and incidence of
34-2 per 100 000 person-years (95% CI 32-6—35-8). Rates were higher in Indian
patients; the prevalences were 0-54% (0-50—0-58) in Indian, 0-38% (0-36—0-40)
in Chinese and 0-29% (0-28—0-30) in Malay patients, and the respective inci-
dences per 100 000 person-years were 52-5 (47-3-57-7), 38-0 (34:1—41-8) and
30-0 (28-2—31-8). Rates were higher in males; the prevalence was 0-39% (0-37—
0-41) in males and 0-29% (0-27-0-30) in females, and the respective incidences
per 100 000 person-years were 40-7 (38-2—43-2) and 28-3 (26:4-30-3).
Between 2010 and 2020, annual psoriasis prevalence and incidence increased
steadily from 0-27% to 0-51% and from 27-8 to 60-9 per 100 000 person-years,
respectively. Annual rates were consistently higher in male and Indian patients.
Overall, psoriasis was significantly more common in males than females [odds
ratio (OR) 1-37, 95% CI 1-29-1-46] and in Indian and Chinese patients vs.
Malay (OR 1-85, 1:71-2-01 and OR 1-30, 1-20—1-41, respectively). Prevalence
increased with age, with the highest rates in the groups aged 50-59 and 60—
69 years at 0-67% and 0-66%, respectively. A modest bimodal trend in age of
psoriasis onset was observed, with first and second peaks at 20-29 and 50—
59 years. Disease onset was significantly earlier in females than males [mean
(SD) 36-8 (17-3) vs. 42-0 (17-2) years, P < 0-001] and in Malay vs. Indian and
Chinese patients [mean (SD): Malay 36-4 (17-5), Indian 40-8 (15-2), Chinese
47-4 (16-9) years, P < 0-001].
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Conclusions We found that psoriasis incidence and prevalence are increasing and

varied by age, sex and ethnicity. Our findings should help inform healthcare

planning and management for patients with psoriasis in Malaysia.

What is already known about this topic?

The incidence and prevalence of psoriasis are generally lower in Asian populations
and children.

There is a lack of agreement on sex-specific differences in psoriasis incidence and
prevalence.

There has been no population-based study on the incidence and prevalence of pso-
riasis in Southeast Asia, including Malaysia.

There is no information on differences in psoriasis prevalence and incidence by
sex, age and ethnicity in Malaysia.

What does this study add?

Psoriasis incidence and prevalence are increasing in the multiethnic population of
Johor Bahru, Malaysia.

Incidence and prevalence rates were higher in male than female patients and were
consistently highest among Indian patients, followed by Chinese and Malay.

A modest bimodality in the age of psoriasis onset was observed among the groups
aged 20-29 and 50-59 years.

Psoriasis onset was significantly later in male than female patients and in Chinese

vs. Indian and Malay patients.

Psoriasis is a genetically determined, systemic immune-
mediated inflammatory disease that affects predominantly the
skin and joints.""> Tt is now recognized as a systemic disease,
which is associated with multiple comorbidities including dia-
betes, hypertension, obesity and major cardiovascular adverse
events. These can shorten the lifespan of patients by up to
5 years in those with severe disease.> ® There is emerging evi-
dence that controlling the chronic inflammation of psoriasis
with methotrexate or biologics may reduce cardiovascular

10 . .
Psoriasis has a considerable

comorbidities and mortality.””
impact on patients’ quality of life and causes as much disabil-
ity as other major medical diseases such as cancer, heart dis-
ease, diabetes, hypertension, arthritis and depression.“

In 2014, the World Health Organization declared and rec-
ognized psoriasis as a serious and disabling, noncommunicable
chronic disease, which highlighted the need to determine the
global burden of this disease.'> However, the epidemiology of
psoriasis in most countries is largely unknown. A recent sys-
tematic review on the national, regional and worldwide epi-
demiology of psoriasis concluded that 81% of countries in the
world lack information on the epidemiology of psoriasis.'?
The prevalence of psoriasis varied greatly among different
geographical populations and age groups. Psoriasis is less com-
mon in Asian populations and children. The prevalence in the
adult population ranges from a low of 0-14% in East Asia to
about 2% in Australasia and Europe.'® In children, prevalence
ranged from 0-02% in East Asia to 0-22% in Australia and
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0-21% in Western Europe.'* Studies on the incidence of psori-
asis are few and have been conducted mainly in Europe and
North America.

Reliable data on the epidemiology of psoriasis are impor-
tant to ensure adequate resource allocation for optimal man-
agement of patients with psoriasis. To date, there have been
no population-based epidemiological studies on psoriasis in
Southeast Asia. In this study, we aimed to investigate the
epidemiology of psoriasis in multiethnic Malaysian individu-
als in the Johor Bahru district. The primary objective was to
analyse trends in the incidence and prevalence of psoriasis
over an 1l-year period from 2010 to 2020, and the sec-
ondary objective was to determine whether there were any
variations in the prevalence and incidence by sex, age and
ethnicity.

Patients and methods

Study design

This population-based cohort study used electronic health data
routinely captured in the Teleprimary Care (TPC®) clinical
information system from 2010 to 2020. This study was
approved by the Malaysian Ministry of Health Institutional
Review Board and Medical Research Ethics Committee (NMRR
20-57880) and was conducted in accordance with the
STROBE and RECORD guidelines.

© 2022 The Authors. British Journal of Dermatology
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Setting and data source

Malaysia has a population of 32-4 million, with a male-to-
female ratio of 1-1 : 1, and comprises 69-4% Malay, 23-2%
Chinese and 6-7% Indian inhabitants, based on the 2020 pop-
ulation census.'* The population of Johor Bahru district in the
state of Johor, located at the southern tip of the Malay Penin-
sula (Figure S1; see Supporting Information), was estimated
to be 1-71 million in 2020."* TPC is a locally developed clini-
cal information system that links public primary and sec-
ondary care facilities (Appendix S1; see  Supporting
Information). TPC enables registration of all patients, includ-
ing healthy individuals who seek routine medical examina-
tions required for work or education, and point-of-care
documentation of every patient encounter, including labora-
tory, radiology and pharmacy services.'® Diagnosis is manda-
tory and coded based on the International Classification of
Diseases, 10t Revision, Clinical Modification.

Documentation of care has been fully electronic in the depart-
ment of dermatology of Hospital Sultanah Aminah Johor Bahru
since 2005, and patients with psoriasis accounted for 6-7% of
the annual dermatology workload (Table S1; see Supporting
Information). From 1 January 2005 to 31 December 2020,
1 677 369 individuals had been registered in TPC, which repre-
sented around 98% of the estimated population in Johor
Bahru.'* The ethnic composition of the TPC population was
62-8% Malay, 20-6% Chinese and 13-1% Indian, with a male-
to-female ratio of 0-98 : 1. This was broadly representative of
the population in Malaysia, except for a higher proportion of
Indian individuals. We extracted data on TPC number, National
Registration Identity Card, sex, ethnicity, citizenship, birthdate,
name of clinic, date of first registration into TPC and date the
patient was last seen within the TPC system, filtered by Johor
Bahru district from January 2005 to December 2020.

Study population

We identified 5707 patients with a diagnosis of psoriasis from
2005 to 2020. Diagnosis of psoriasis was validated by either a
confirmatory documentation of the diagnosis in the medical
record by at least one dermatologist or subsequent confirma-
tion of diagnosis by a dermatologist after reviewing patients’
medical notes and contacting doctors in primary care centres
and a nearby hospital that provides dermatology services.
Among the 2799 patients initially diagnosed by primary
healthcare providers, 814 patients did not have enough docu-
mentation to confirm a diagnosis of psoriasis, leaving a total
of 4893 patients with dermatologist-confirmed psoriasis. We
excluded non-Malaysian patients and patients with only pustu-
lar psoriasis without associated plaque psoriasis. The index
date was defined as the first recorded diagnosis of psoriasis
regardless of the phenotypes or where the diagnosis was first
documented in either primary or secondary care. The study
period 2010-2020 was chosen as the TPC data were more
mature and to ensure that prevalent cases of psoriasis were
not misclassified as incident ones.

© 2022 The Authors. British Journal of Dermatology

Statistical analysis

The denominator comprised any patient who contributed at
least 1 day in TPC in the year of interest. Prevalent cases were
all patients with dermatologist-confirmed psoriasis prior to the
end of the year of interest, and included patients who were
registered for the first time in TPC with prior psoriasis. Inci-
dent cases were patients with first presentation of psoriasis in
the year of interest. Patients with prior psoriasis before the
start of each year of interest were excluded from both the
numerator and denominator for calculating incidence. The
index date was defined as the date of the first confirmed diag-
nosis, and patients were considered prevalent from that date
onward. The person-time at risk was calculated for each
denominator case from the start of each calendar year of inter-
est or the day of registration until the index date, death or
end of each calendar year, whichever came first.

Annual prevalence (presented as percentage values) and
incidence [rate per 100 000 person-years and 95% confidence
interval (CI)] were estimated and stratified by age, sex and
ethnicity. To estimate age-, sex- and ethnicity-adjusted inci-
dence rates per 100 000 person-years for each year we col-
lapsed the total population across the age, sex and ethnic
groups, calculated crude age-, sex- and ethnicity-specific rates,
weighted the rates by the proportion within each group and
summed across the groupings. To investigate the distribution
of age of psoriasis onset, and sex and ethnic variations, we
plotted psoriasis incidence against age at disease onset by sex
and ethnicity. We constructed logistic regression models to
assess the associations between the presence of psoriasis, type
1 psoriasis and type 2 psoriasis with sex and ethnicity. All
analyses were carried out using Stata, version 16.1 (StataCorp
LP, College Station, TX, USA).

Results

Annual incidence and prevalence

During 2010-2020, 1 164 724 Malaysian individuals were
registered in TPC and 3932 had dermatologist-confirmed pso-
riasis (Table 1). The period prevalence rate of psoriasis was
0-34% (95% CI 0-33-0-35): male 0-39% (0-37-0-41) and
female 0-29% (0-27-0-30); Malay 0-29% (0-28-0-30), Chi-
nese 0-38% (0-36-0-40) and Indian 0-54% (0-50—0-58). The
period incidence was 34-2 (95% CI 32-6—35-8) per 100 000
person-years: male 40-7 (38:2—43-2) and female 28-3 (26-4—
30-3); Malay 30-0 (28-2-31-8), Chinese 38-0 (34:1—41-8)
and Indian 52-5 (47-3-57-7) (Table 1; and Table S2; see Sup-
porting Information).

The standardized prevalence and incidence rates of psoriasis
increased steadily between 2010 and 2020 from 0-27% to
0-51% and from 27-8 to 60-9 per 100 000 person-years,
respectively (Table S2). This increasing trend in psoriasis
prevalence was observed across the different sex, age and eth-
nic groups (Figure 1; and Tables S2 and S3; see Supporting
Information). The annual prevalence and incidence of psoriasis

British Journal of Dermatology (2022)
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29:6 (27-8-31-4) 30-0 (28-2-31-8)

3 506 006
987 080
761 010
153 154

1039
371

29
38

0

732 056 (62-9)
240 458 (20-6)

729 915 (62-9)
239 544 (20-6)
151 067 (13-0)

40 266 (3-5)

2141 (54-5) 34 (23-50)

914 (23-2)

Malay

38.0 (34-1—41-8)

37-6 (33-8—41-4)

0-

48 (36-60)

Chinese

52-5 (47-3-57-7)
15-3 (9:0-21-5)

52-2 (47-0-57-3)
150 (8:9-21-2)

0-54
0-14

151 888 (13-0)
40 322 (3-5)

821 (20:9) 41 (30-51)

56 (1-4)

Indian

23

28 (24-38)

Other

The data are presented as n (%) unless stated otherwise. CI, confidence interval; IQR, interquartile range. *11-year period prevalence and incidence. "IR per 100 000 person-years. ‘IR per 100 000

person-years, adjusted for age, sex and ethnicity.

were consistently higher in male than female individuals (Fig-
ures 1 and 2) and in adults than in younger people aged
< 20 years (Table S3).

Prevalence rates from 2010 to 2020 were consistently high-
est among the Indian population, followed by Chinese and
Malay (Figure 1). A similar pattern was observed with inci-
dence (Figure 2); however, between 2013 and 2017, rates in
Chinese and Malay individuals overlapped (Figure S2; see Sup-
porting Information).

Overall, psoriasis was significantly more common in male
than female (OR 1-37, 95% CI 1-29-1-46) and in Indian and
Chinese than Malay individuals (OR 1-85, 95% CI 1-71-2-01
and OR 1-30, 95% CI 1-20—1-41, respectively) (Figure 3).
Psoriasis was also more common in the Indian vs. Chinese
groups: OR 1-42 (95% CI 1-29—-1-56).

Age-specific incidence and prevalence

The mean (SD) age of psoriasis onset was 39-8 (17-4) years.
Onset of psoriasis was significantly earlier in females than
males: mean (SD) age 36-8 (17-3) vs. 42-0 (17-2) years,
P < 0-001. Chinese people had a significantly later disease
onset than Malay and Indian: mean (SD) age for Chinese 47-4
(16-9), Malay 36:4 (17-5) and Indian 40-8 (15-2) vyears,
P < 0-001. Overall, a modest bimodal trend in age of psoriasis
onset was observed, with first and second peaks at 20-29 and
50-59 years of age, respectively (Figure 4). This bimodal age
distribution was seen in women and the Malay group but not
in men or the other ethnic groups (Figure 4). Slightly more
than half of the incident cases (2074, 52:7%) had type 1 pso-
riasis (disease onset before 40 years of age), with a female
and Malay predominance (Figure 3). Type 2 psoriasis was
more likely in male than female patients (OR 1-70, 95% CI
1-49-1-95) and in Chinese and Indian vs. Malay patients (OR
292, 95% CI 2-48-3-44 and OR 1-49, 95% CI 1-27-1-76,
respectively) (Figure 3).

Age-specific incidence rates of psoriasis fluctuated within
the various age strata between 2010 and 2020 (Table S3 and
Figure S3a; see Supporting Information). From 2018 onwards,
an increasing trend in incidence was seen in all age groups,
except for age 70 years and above (Table S3 and Figure S3a).
Incidence rates were comparable between boys and girls (age
groups 1-9 and 10-19); however, in adults, the incidence
was consistently higher in men than in women (Table S3).
Except for age group 1-9 years, incidence rates were consis-
tently higher for the Indian group than for Chinese and Malay
(Table S3). In Malay and Indian patients, there was an increas-
ing trend in incidence with age; however, in Chinese patients,
incidence peaked at age 50—59 years and decreased for those
aged 60—69 years and > 70 years (Table S3). Across all age
strata and ethnicities, incidence increased steadily from 2010
to 2019, with a slight drop observed in 2020 (Table S3).

Across the study period there was an increasing trend in
prevalence with age, up to age > 70 years (Table S3). The
highest prevalence rates were observed in the groups aged
50-59 and 60-69 years, at 0-67% and 0-66%, respectively

© 2022 The Authors. British Journal of Dermatology

published by John Wiley & Sons Ltd on behalf of British Association of Dermatologists.
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Odds ratio (95% Cl)
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Figure 3 Variation in psoriasis by sex and ethnicity in Johor Bahru, Malaysia. CI, confidence interval

(Table S3). The age-specific prevalence of psoriasis increased
steadily in all age groups from 2010 to 2020, except for the
10—19-year age group, where the prevalence dropped from
0-23% in 2010 to 0-09% in 2020 (Table S3 and Figure S3b).
The prevalence rate among children aged < 10 years remained
low throughout the years (0-01% in 2010 to 0-05% in 2020).
Prevalence rates were comparable in male and female patients
up to age 30 years (Table S3). From age 30 years and above,
men had consistently higher prevalence than women
(Table S3). The prevalences among children from the Malay,

Chinese and Indian ethnic groups were similar, whereas in

British Journal of Dermatology (2022)

adults, the Indian group had considerably higher prevalence
rates than the other ethnic groups (Table S3).

Discussion

In this first population-based epidemiological study of psoria-
sis in Southeast Asia, the observed upward trend in the preva-
lence of psoriasis from 0-27% in 2010 to 0-51% in 2020 is
consistent with the increasing prevalence of psoriasis reported
worldwide, which was mainly explained by the persistence of

a chronic disease in populations with prolonged lifespan.'® >

© 2022 The Authors. British Journal of Dermatology
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Besides the steady improvement in life expectancy of Malay-
sian people over the past 10 years’® and the accompanying
increasing incidence rates, another reason for the rising preva-
lence of psoriasis seen in this study may be increased health
seeking by patients with psoriasis, driven by a greater aware-
ness of the disease and the emergence of highly effective new
treatments in the past 10 years. However, the steeper rise in
prevalence from 0-43% in 2019 to 0-51% in 2020 is likely to
be due to reduced healthcare utilization attributable to the
COVID-19 pandemic. The first SARS-CoV-2

Malaysia was detected on 25 January 2020 and an exponential

infection in

increase in cases in March triggered a national lockdown on
16 March 2020, which was slowly lifted by the end of
2021.** The 24% drop in the TPC population from 512 033
in 2019 to 385 791 in 2020 (Table S2), which was not bal-
anced by the lower 10% drop in patients with psoriasis from
2208 in 2019 to 1979 in 2020 (Table S2), helps to explain
the higher prevalence rate observed in 2020.

Our prevalence rates are comparable with rates reported in
East Asia, which were lowest in Taiwan at 0-24-0-28%, fol-
lowed by Japan 0-34-0-44%,>%%” Korea 0-45-0-62%"%>" and
China 0-47%,°
Asia, including Southeast Asia, than Europe and North Amer-

confirming that psoriasis is less prevalent in

ica. We observed a consistently higher annual prevalence and
incidence of psoriasis in males than females, in Indian than
Chinese and Malay populations, and in adults than young peo-
ple below 20 years of age. These results are consistent with
previous studies that showed psoriasis to be less prevalent in

children'*'®*" and confirmed the male preponderance
reported in East Asia”"">**® and other regions.'®*'
The incidence of psoriasis remained relatively stable

between 2010 and 2017 (around 30 new cases per 100 000
person-years), and then increased from 2018 onwards, reach-
ing a rate of 60-9 per 100 000 person-years in 2020. This

© 2022 The Authors. British Journal of Dermatology

may be partly attributed to the increasing prevalence of obe-
sity (body mass index > 30 kg m~?), an important risk factor
for incident psoriasis, from 15-1% in 2011 to 19:7% in 2019
in Malaysian adults based on the National Health and Morbid-
ity Survey (NMHS).>> NHMS also revealed that obesity levels
were consistently higher in Indian individuals and those aged
50-59 years, explaining the higher incidence of psoriasis we
observed in Indian people and the peak in the bimodal age
distribution of psoriasis onset at age 50-59 years.*> The
higher incidence of psoriasis among Indian people may also
be due to the closer genetic relationship that exists between
European and Indian populations than with other Asian popu-
lations.**~** Healthcare utilization is high among Indian peo-
ple, as evidenced by their higher representation in the TPC
population at 13%, compared with about 7% in the general
population in Johor and Malaysia.'* Hence, better detection
could be another potential reason for the higher incidence and
prevalence of psoriasis observed in Indian individuals as they
presented more readily to healthcare services.

We observed a modest bimodal distribution of age at psoriasis
onset, peaking 10 years younger than the reported peaks at 30—
39 and 60—69 years from a recent systemic review on the varia-
tion in the incidence and prevalence of psoriasis by age and
sex.'® Consistently with the findings of this systematic review,
disease onset was significantly earlier in women than men (36-8
and 42-0 years respectively). This may be explained by reported
perimenarchal increase in the prevalence of psoriasis.®® The sig-
nificantly later disease onset seen in the Chinese than the Malay
and Indian groups (47-4, 36-4 and 40-8 years respectively) may
explain why psoriasis was significantly more common in Malay
and Indian children than in Chinese children in a previous study
on paediatric psoriasis in Malaysia.*® Ethnic variation in the age
of disease onset may be due to differences in genetic, lifestyle
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and environmental factors.
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Our study has recognized strengths and limitations. To the
best of our knowledge, this is the first population-based epi-
demiological study on psoriasis in Southeast Asia, which
examines trends in the incidence and prevalence of psoriasis
and variations by age, sex and ethnicity over a prolonged per-
iod. The incidence and prevalence of psoriasis are documented
for the first time in a Malay population, the predominant eth-
nic group in Malaysia, who are also major inhabitants of cer-
tain parts of Indonesia, Southern Thailand, Brunei and
Singapore. However, disparity in the incidence and prevalence
of psoriasis among Malay people in Southeast Asian countries
may be expected due to differences in lifestyle and environ-
mental factors.

TPC captured both primary and secondary care data of
‘healthy’ individuals who sought routine medical examina-
tions, maternal and childcare services, vaccination, healthy
lifestyles and school health programmes, as well as individuals
who sought medical care for diagnosed conditions. This
methodology overcomes a known limitation of studies based
on claims data or disease registries, which may overestimate
healthcare seekers with a poorer health status. Psoriasis diag-
noses were either made by dermatologists or validated by a
dermatologist after reviewing the patients’ medical notes and
consulting with the primary care doctors, reducing the likeli-
hood of misdiagnosis. Use of recent data (2010-2020) pro-
vides contemporary estimates of disease epidemiology and
trends over time.

One limitation inherent to studies using electronic health
databases, including our study, is the potential to underesti-
mate prevalence as cases identified by diagnostic codes cannot
capture undiagnosed patients and patients not actively seeking
care. However, a previous study using the TPC database for
predicting utilization of health services in Malaysia showed
that Malaysian people with chronic diseases do not seek care
for their chronic diseases in private clinics*® due to the heavily
subsidized cost of care through public facilities [1 and 5
Malaysian ringgit (equivalent to 0-18—0-90 GBP) per visit in
primary care centres and specialist clinics, respectively], which
includes consultations, investigations and medications. Fees for
healthcare in public facilities for Malaysian people remain the
same to this day. However, there is still the possibility of
missing cases of psoriasis if these individuals have not sought
medical care in public facilities, as well as undiagnosed cases
of psoriasis being misclassified as other conditions. Another
limitation is that prevalent cases of psoriasis could have been
misclassified as incident, particularly at the generation of the
TPC system in 2005. However, we limited the study period to
2010-2020, when the data had matured. These limitations are
not likely to have biased our estimated temporal trends.

In conclusion, the epidemiology of psoriasis remains poorly
characterized in Southeast Asia, including Malaysia. In this
study, we estimated the incidence and prevalence of
dermatologist-confirmed psoriasis in Malaysia over 11 years,
adding valuable information to the global efforts to describe the
epidemiology of this disease. We found increasing prevalence
and incidence of psoriasis with sex, age and ethnic variations in
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Johor Bahru, Malaysia. These findings have important implica-
tions for healthcare planning and resource allocation.
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