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Abstract

Objectives: This study aims to provide updated data on the incidence and prevalence of systemic lupus erythematosus
(SLE) in New Zealand and to examine the difference between ethnic groups.
Methods:We identified the SLE cases from the national administrative datasets. The date of first identification of SLE was
the earliest date of a related inpatient event or the earliest date of a related outpatient event. The crude incidence and
prevalence of SLE in 2010–2021 were estimated by gender, age group and ethnicity. The WHO (World Health Orga-
nization) age-standardised rate (ASR) of incidence and prevalence of SLE was calculated, after stratifying the cases by
ethnicity and gender.
Results: The average ASR of incidence and prevalence of SLE in 2010–2021 was 2.1 and 42.1 per 100,000 people in New
Zealand. The average ASR of incidence for women was 3.4 per 100,000 for women and 0.6 for men. It was highest for
Pacific women (9.8), followed by Asian women (5.3) and M�aori women (3.6), and was lowest for Europeans/Others (2.1).
The average ASR of prevalence was 65.2 per 100,000 for women and 8.5 for men. It was highest for Pacific women (176.2),
followed by M�aori women (83.7) and Asian women (72.2), and was lowest for Europeans/Others (48.5). The ASR of
prevalence of SLE has been increasing slightly over time: from 60.2 in 2010 to 66.1 per 100,000 in 2021 for women and from
7.6 in 2010 to 8.8 per 100,000 in 2021 for men.
Conclusion: The incidence and prevalence of SLE in New Zealand were comparable to the rates in European countries.
Pacific people had the highest incidence and prevalence of SLE, more than three times the rates for Europeans/others. The
high incidence of SLE in M�aori and Asian people also has implications for the future as these populations increase as a
proportion to the total population.
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Introduction

Systemic lupus erythematosus (SLE) is the prototypic au-
toimmune disease, where the body’s immune system attacks
its own tissue and organs.1 Inflammation caused by SLE can
affect many different body systems, including joints, skin,
central nervous system, lungs, kidneys, gastro-intestinal
tract, cardiovascular system and bone marrow.1 Patients
with SLE may suffer from severe fatigue, joint pain,
headaches, malar or ‘butterfly rash’, alopecia, anaemia,
thrombosis, Raynaud’s phenomenon and other symptoms
depending on the part of the body the disease is attacking. Its
natural history is characterised by episodes of relapses or
flares interchanging with remissions, and the outcome is
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highly variable, ranging from permanent remission to
death.2

SLE is the commonest type of lupus, with about 70% of
the lupus cases being systemic. It was reported that SLE
affects millions of people worldwide.3 The global inci-
dence and prevalence of SLE vary widely in different
countries.4 The incidence of SLE was reported to be be-
tween 3.7 and 49.0 per 100,000 person-years in the US
Medicare population in North America, 1.5 and 7.4 in
Europe, 1.4 and 6.3 in South America and 2.5 and 8.6 in
Asia. Estimates of the current incidence of SLE in Aus-
tralasia or Africa are unavailable. The prevalence of SLE
varies between 48 and 366.6 per 100,000 person-years in
North America, 29.3 and 210 in Europe, 24.3 and 126.3 in
South America, 20.6 and 103 in Asia, 13 and 52 in Aus-
tralasia and 601.3 and 7713.5 in Africa.4

The epidemiology of SLE varies by age, gender and
ethnicity. Most SLE patients are women, and the reported
sex ratio ranged from 2:1 to 15:1 for women compared to
men.5 Most of the SLE cases were between the ages of
15 and 45 years.6 The prevalence differs by ethnicity – SLE
is more common and of greater severity in Australian
Aboriginal, Asian, Polynesian, African Americans and
Hispanic people.7,8 For example, the prevalence of SLE in
the United States was reported to be 230.9 per 100,000 for
African women, 120.7 for Hispanic women, compared to
84.7 for European descendants and 84.4 for Asian/Pacific
women.8 The prevalence for American men by ethnicity
followed the same pattern.8 In New Zealand, the incidence
of juvenile SLE has been reported as being higher in M�aori
compared with European children and M�aori children are
more likely to be diagnosed with lupus nephritis.9

New Zealand is a multicultural country. The majority of
New Zealand’s five million population are New Zealand
Europeans (70%), followed by the indigenous M�aori people
(16%), then Asian (15%) and then Pacific people (8%).
There are very few studies available examining the epi-
demiology of SLE in New Zealand.10–14 The only paper
showing the prevalence of SLE in New Zealand was
published in 1983, demonstrating the age-adjusted preva-
lence rates of 14.6 per 100,000 people for NZ Europeans,
50.6 for Polynesian and 19.1 for others.14 This study aims to
provide updated data on the incidence and prevalence of
SLE in New Zealand and to examine the difference between
ethnic groups, using the national administrative datasets.

Methods

We first identified the SLE cases between 1 January 2005
and 31 December 2021 using the ICD-10 code ‘M32’ from
the National Minimum Dataset (NMDS) and the Mortality
Collection (coded death records) and using the key words
‘systemic lupus erythematosus’ from the Death Certificates
(uncoded death records). The first date in the NMDS for an

inpatient event with an ICD-10 code of ‘M32’ or the first
date from the National Non-admitted Patient Collection
(NNAPC) for an outpatient event in the Rheumatology
department or Renal Service, whichever date was earlier
was considered as the date of first identification of SLE. The
NMDS records inpatient and day patient discharges from all
public hospitals and over 90% of private hospitals. The
NNAPC includes event-based purchase units that relate to
medical and surgical outpatient events and emergency
department events from both public and private hospitals.
Mortality Collection and Death Certificates contains in-
formation about all deaths registered in New Zealand, and
the Death Certificates collects more up-to-date death records
not included in theMortality Collection yet. The NMDS and
the NNAPC start collecting data from 2005, and the
NNAPC does not include ICD codes. These datasets were
linked together through their National Health Index (NHI)
number. NHI is a unique identifier assigned to every person
who uses health and disability Services in New Zealand. It
can accurately identify people and link them with the right
health records.

To validate our methods for identifying SLE patients and
date of SLE identification using the national administrative
datasets, we compared the data from national administrative
datasets with the medical records using the Waikato pa-
tients. For these patients in the Waikato region, we ex-
amined their medical records in the Clinical Workstation in
Waikato hospital to confirm the diagnosis of SLE and to
identify the first date of SLE identification. The date of SLE
identification in the clinical records was compared with the
date from the national administrative datasets. The gap
between these two dates was categorised into 0 year, 1–
5 years, 6–10 years, and no lupus information in the
Waikato hospital. Patients who immigrated from other re-
gions to the Waikato region in recent years may not have
outpatient records in the Rheumatology department or
Renal Service nor inpatient records in the Waikato hospital.
The earliest date of SLE identification was used for fol-
lowing data analysis if the two dates were different.

To reduce the bias on date of SLE identification in the
national administrative datasets since these datasets only
started collecting data from 2005, we only estimated the
incidence and prevalence of SLE in 2010–2021. The in-
cidence was based on the 2010–2021 data and the preva-
lence was based on the 2005–2021 data. Patient
characteristics of the SLE patients in 2010–2021 were
described and compared by ethnic group (M�aori, Pacific,
Asian and Europeans/Others) used in the 2018 New Zealand
Census.15 Ethnicity is self-identified in New Zealand. The
Asian group included Chinese, Japanese, Korean, Southeast
Asian, Indian, Sri Lankan and other Asian (not further
defined).15 Europeans included New Zealand European,
British and Irish, Italian, German, South Slav, Scandina-
vian, South African European and Europeans not elsewhere

2 Lupus 0(0)



classified.15 Characteristics examined included gender
(women and men), age (<20, 20–29, 30–39, 40–49, 50–59,
60–69, 70–79 and 80+ years), Charlson Comorbidity Index
(CCI) score, and socioeconomic deprivation. Socioeco-
nomic deprivation was defined using the New Zealand
Index of Deprivation 2018 (NZDep 2018) analysed as
quintile, from 1 (least deprived) to 5 (most deprived).16

Comorbidities recorded in the NMDS before or on the date
of SLE identification were included in the CCI score cal-
culation. Differences in patient characteristics by ethnic
group were examined with Chi-square test, with a p-value of
less than 0.05 considered significant.

The crude incidence and prevalence of SLE were esti-
mated by age group after stratifying the patients by gender.
For incidence in different years, the age at first identification
was used for the calculation, while for prevalence, the age in
the prevalence year was used. The population data used for
calculating the incidence and prevalence rates were based
on the 2006, 2013 and 2018 Census data.17 The population
in the years when the Census data were not available were
estimated assuming that the population grow steadily using
the Census populations. The WHO (World Health Orga-
nization) age-standardised rate (ASR) of incidence and
prevalence of SLE and 95% confidence interval (CI) was
calculated, after stratifying the cases by ethnicity and
gender. All data analyses were performed in R 4.0 (R In-
stitute, Vienna, Austria). Ethics approval for the study was
granted through the Northern B Health and Disability Ethics
Committee (reference: 2022 EXP 13741).

Results

We have identified 2837 SLE patients in 2005–2021 from
the national administrative datasets, including 1657 first
identified in 2005–2009, 1145 in 2010–2021 and 35 with
unknown date of first identification. For patients identified
in 2005–2009, some were prevalent cases (diagnosed before
2005), and patients in 2010–2021 were the newer/incident
cases. This is because the administrative datasets collect
data from 2005. Of these 2837 patients, 433 (15.3%) were
M�aori, 433 (15.3%) Pacific, 420 (14.8%) Asian and 1551
(54.7%) Europeans/others. After examining the clinical
records of the 200 patients in the Waikato region, we found
that the gap between the date of first SLE identification in
the Waikato hospital records and the date from the national
administrative datasets was small for patients in 2010–2021
(Appendix Table 1). For patients identified in 2010–
2021 from the national administrative datasets, 78.4% of
patients had no gap between the two dates and 11.4% had a
gap of 1–5 years, compared to 45.5% of patients having no
gap and 24.8% having a gap of 1–5 years between the two
dates for patients first identified in 2005–2009.

The number of SLE patients identified per year was
generally stable in 2010–2021 (Table 1). Of the 1145 patients

in 2010–2021, 960 (83.8%) were women and 185 (16.2%)
were men. Patients identified at the age of 30–39 years ac-
counted for the largest proportion, followed by patients at the
age of 20–29 years. Nearly 80% of the patients were identified
under the age of 60 years old. This figure was highest for
Pacific people (91.6%), followed by Asian (91.1%) andM�aori
(88.0%), and was lowest for European/Others (63.9%).

The average crude incidence of SLE in New Zealand
(Table 2) in 2010–2021 was 2.1 per 100,000 people and was
3.5 for women and 0.7 for men. For women, the incidence
was lowest for those under 20 years old (2.2) and was
highest for women aged 30–39 years (5.2) followed by
women aged 20–29 years (4.9). The average ASR of in-
cidence in 2010–2021 for women was 3.4 (95% CI: 2.7–
4.2) per 100,000 for women (Figure 1, Appendix Table 2). It
was highest for Pacific women (9.8, 95% CI: 5.1–14.6),
followed by Asian women (5.3, 95%CI: 2.8–7.8) andM�aori
women (3.6, 95% CI: 1.6–5.6), and was lowest for
Europeans/Others (2.1, 95% CI: 1.4–2.8).

The average crude prevalence of SLE in New Zealand
(Table 3) in 2010–2021 was 42.1 per 100,000 people,
73.1 for women and 9.6 for men. For women, the prevalence
was lowest for those under 20 years old (11.0) and was
highest for women aged 40–49 years (121.9) followed by
women aged 50–59 years (103.6). The average ASR of
prevalence in 2010–2021 was 65.2 (95% CI: 62.1–68.3) per
100,000 for women (Figure 2, Appendix Table 3). It was
highest for Pacific women (176.2, 95% CI: 155.0–197.4),
followed by M�aori women (83.7, 95% CI: 73.8–93.6) and
Asian women (72.2, 95% CI: 63.2–81.2), and was lowest
for Europeans/Others (48.5, 95% CI: 45.3–51.6). The ASR
of prevalence of SLE has been increasing slightly over time:
from 60.2 in 2010 to 66.1 per 100,000 in 2021 for women
and from 7.6 in 2010 to 8.8 in 2021 for men.

Discussion

This study provided updated data on both the incidence and
prevalence of SLE in New Zealand and demonstrated the
ethnic differences in SLE.14 The estimated incidence and
prevalence in New Zealand were lower than the rates in North
America but were comparable to the rates reported in some
countries in Europe.4 The prevalence of SLE has increased
substantially since the 1983 study.14 For example, the prev-
alence of SLE for Europeans increased from 14.6 per
100,000 in 1983 to 43.3 per 100,000 in 2021.14 The increasing
trend in SLE prevalence has also been observed in overseas
studies, while the incidence has been relatively stable over
time.18,19 The biggest increase in prevalence was in the elderly.
Our study found that patients aged 40–49 years had the highest
prevalence which is consistent with other studies.18 The
increasing SLE prevalence was probably because of the im-
proving life expectancy and advancing treatments for SLE and
lupus nephritis.20
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Most of the SLE patients were women. Women on
average had five times the incidence and seven times the
prevalence of men. The differences in SLE by gender may
be attributed to differences in the metabolism of sex hor-
mones and/or gonadotropin-releasing hormone (GnRH)

signalling.21 This also led to the gender difference at age
distribution of SLE patients: women had the highest inci-
dence of SLE at the younger age groups while men had the
highest incidence at the older age group. It was reported that
during the childbearing age, the ratio of females to males is

Table 1. Characteristics of patients identified in 2010–2021 from the national administrative datasets.

Subgroup M�aori Pacific Asian
European/
Others Total

Year of first identification
2010 23 (13.1%) 24 (11.2%) 18 (7.7%) 67 (12.9%) <0.001 132 (11.5%)
2011 25 (14.3%) 21 (9.8%) 15 (6.4%) 50 (9.6%) 111 (9.7%)
2012 16 (9.1%) 17 (7.9%) 13 (5.5%) 61 (11.7%) 107 (9.3%)
2013 10 (5.7%) 16 (7.5%) 16 (6.8%) 49 (9.4%) 91 (7.9%)
2014 11 (6.3%) 15 (7.0%) 31 (13.2%) 38 (7.3%) 95 (8.3%)
2015 9 (5.1%) 25 (11.7%) 24 (10.2%) 47 (9.0%) 105 (9.2%)
2016 16 (9.1%) 17 (7.9%) 26 (11.1%) 44 (8.4%) 103 (9.0%)
2017 13 (7.4%) 15 (7.0%) 23 (9.8%) 37 (7.1%) 88 (7.7%)
2018 8 (4.6%) 17 (7.9%) 15 (6.4%) 31 (6.0%) 71 (6.2%)
2019 13 (7.4%) 16 (7.5%) 19 (8.1%) 40 (7.7%) 88 (7.7%)
2020 16 (9.1%) 9 (4.2%) 18 (7.7%) 32 (6.1%) 75 (6.6%)
2021 15 (8.6%) 22 (10.3%) 17 (7.2%) 25 (4.8%) 79 (6.9%)

Gender
Female 144 (82.3%) 190 (88.8%) 205 (87.2%) 421 (80.8%) 0.021 960 (83.8%)
Male 31 (17.7%) 24 (11.2%) 30 (12.8%) 100 (19.2%) 185 (16.2%)

Age group (years)
<20 36 (20.6%) 53 (24.8%) 47 (20.0%) 38 (7.3%) <0.001 174 (15.2%)
20–29 39 (22.3%) 57 (26.6%) 44 (18.7%) 65 (12.5%) 205 (17.9%)
30–39 26 (14.9%) 46 (21.5%) 67 (28.5%) 72 (13.8%) 211 (18.4%)
40–49 28 (16.0%) 27 (12.6%) 32 (13.6%) 79 (15.2%) 166 (14.5%)
50–59 25 (14.3%) 13 (6.1%) 24 (10.2%) 79 (15.2%) 141 (12.3%)
60–69 11 (6.3%) 13 (6.1%) 15 (6.4%) 91 (17.5%) 130 (11.4%)
70–79 10 (5.7%) 5 (2.3%) 3 (1.3%) 55 (10.6%) 73 (6.4%)
80+ 0 (0.0%) 0 (0.0%) 3 (1.3%) 42 (8.1%) 45 (3.9%)

Deprivation quintile
1 (least deprived) 6 (3.4%) 11 (5.4%) 45 (19.3%) 98 (19.0%) <0.001 160 (14.2%)
2 17 (9.8%) 10 (4.9%) 47 (20.2%) 105 (20.3%) 179 (15.9%)
3 22 (12.6%) 20 (9.8%) 41 (17.6%) 119 (23.1%) 202 (17.9%)
4 38 (21.8%) 48 (23.4%) 58 (24.9%) 119 (23.1%) 263 (23.3%)
5 (most deprived) 91 (52.3%) 116 (56.6%) 42 (18.0%) 75 (14.5%) 324 (28.7%)
Unknown 1 9 2 5 17

CCI score
0 135 (77.1%) 156 (72.9%) 207 (88.1%) 352 (67.6%) <0.001 850 (74.2%)
1 24 (13.7%) 40 (18.7%) 17 (7.2%) 96 (18.4%) 177 (15.5%)
2 5 (2.9%) 13 (6.1%) 9 (3.8%) 35 (6.7%) 62 (5.4%)
3 7 (4.0%) 2 (0.9%) 1 (0.4%) 19 (3.6%) 29 (2.5%)
4+ 4 (2.3%) 3 (1.4%) 1 (0.4%) 19 (3.6%) 27 (2.4%)
Total 175 214 235 521 1145
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nine to one, with a lower ratio seen before puberty and a
decline later in life.22 This is consistent with what has been
found in this study showing that the ratio of SLE incidence
for women to men was ten at the age group of 20–29 years,
but only two at the age of 0–9 years and two at the age of
80 years or older.

Pacific people had the highest incidence and prevalence
of SLE, with four times the incidence rate and three times
the prevalence rate higher than Europeans/others. M�aori and
Asian also had around twice the incidence and prevalence of
Europeans/others. The ethic differences in SLE may be
associated with the natural history of disease. The cause of
SLE is unknown, but it is believed to result from a complex
interaction between genetics, environmental exposures and
hormones.23 In New Zealand, Pacific people die younger
and have higher rates of chronic diseases than other New
Zealanders.24 Social and economic factors are known to
contribute significantly to their relatively poorer health
status.24 Over half of M�aori and Pacific SLE patients were
living in the most deprived areas compared to 18.0% Asian
and 14.5% European/Others. Because of a lack of

population data by deprivation, we could not estimate the
incidence nor prevalence rate by deprivation. Regarding the
impact of socioeconomic status on SLE incidence and
prevalence, the results from overseas studies are contra-
dicting. For example, a study in Taiwan found that for
people with highest income group, the overall relative risk
of SLE was lower.18 However, studies in the Swedish25 and
Korea26 showed that unemployment, dismissal and income
levels are not associated with the incidence of SLE.

This is a large, national study with a population of over
4 million people, across a 17-year period (2005–2021). The
number of included SLE patients was bigger than any other
existing New Zealand studies. The big number of patients
also enabled us to examine the differences in incidence and
prevalence by ethnic group. We have also validated the
methods of patient identification using the Waikato data and
only included the patients in 2010–2021 to improve the
accuracy. However, this study has some limitations. The
SLE patients were identified from NMDS and Mortality
data, therefore SLE patients who were not in these two
datasets were not identified. The incidence and prevalence

Table 2. Crude incidence rate of SLE in New Zealand by age group (per 100,000 people).

Subgroup 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 Average

Women
Age (years)
0–19 2.9 2.6 2.3 1.4 1.7 2.0 2.2 1.8 1.7 3.3 1.3 2.6 2.2
20–29 4.6 3.1 5.9 5.8 6.0 6.8 5.4 5.5 4.8 4.1 3.1 3.6 4.9
30–39 6.1 7.6 8.7 3.9 5.5 5.4 7.9 4.8 1.9 4.3 4.2 2.4 5.2
40–49 7.5 4.4 2.8 4.6 4.3 3.1 5.3 2.2 1.6 2.2 2.5 2.5 3.6
50–59 6.8 5.2 2.7 3.0 3.3 3.9 3.2 1.9 2.5 2.2 1.2 1.8 3.1
60–69 7.7 5.1 5.8 2.6 2.1 4.1 2.4 2.0 2.3 2.2 2.2 2.5 3.4
70–79 4.6 1.5 4.4 2.9 4.1 2.0 0.6 4.9 2.3 1.7 2.7 1.6 2.8
80+ 2.3 5.5 3.3 6.4 0.0 1.0 2.0 4.0 4.0 3.9 1.0 1.9 2.9
Overall 5.3 4.2 4.2 3.4 3.5 3.7 3.8 3.1 2.4 3.0 2.3 2.5 3.5

Men
Age (years)
0–19 0.2 0.2 0.3 0.3 0.5 0.7 0.2 0.2 0.0 0.3 0.3 0.3 0.3
20–29 0.7 0.0 0.4 0.4 0.3 0.3 0.9 0.9 0.9 0.0 0.5 1.0 0.5
30–39 1.1 1.9 0.0 0.4 0.4 1.8 1.0 0.3 0.3 0.3 0.0 0.3 0.7
40–49 1.7 1.4 0.3 2.4 0.3 0.7 0.7 1.0 0.3 0.3 0.3 0.0 0.8
50–59 1.1 0.7 1.1 0.0 1.4 0.7 0.7 1.0 0.3 0.0 1.6 0.6 0.8
60–69 1.0 1.0 1.4 0.9 1.8 1.7 0.0 0.4 1.2 0.8 2.3 1.5 1.2
70–79 0.8 2.5 1.6 0.8 1.5 0.7 0.7 0.7 1.9 2.5 1.2 0.6 1.3
80+ 0.0 1.7 1.7 1.6 0.0 1.5 1.5 1.4 0.0 4.1 0.0 2.6 1.4
Overall 0.8 0.9 0.6 0.7 0.7 0.9 0.6 0.6 0.5 0.5 0.7 0.6 0.7

All people
Overall 3.1 2.6 2.5 2.1 2.1 2.3 2.2 1.9 1.5 1.8 1.5 1.6 2.1
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Figure 1. Age-standardised incidence rate of SLE by ethnic group by year: (a) women; (b) men.

Table 3. Crude prevalence rate of SLE in New Zealand (per 100,000 people).

Subgroup 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 Average

Women
Age (years)
0–19 11.6 11.6 12.0 10.4 10.3 10.7 11.0 10.9 10.1 11.7 10.4 11.5 11.0
20–29 59.7 60.6 60.8 65.1 66.6 65.1 66.7 62.5 61.2 59.7 56.2 52.6 61.4
30–39 109.3 110.5 112.5 107.1 104.4 103.6 102.5 102.4 98.2 93.6 95.5 93.2 102.7
40–49 94.0 101.0 107.0 115.1 120.6 123.7 129.9 132.7 130.8 135.2 137.7 134.9 121.9
50–59 93.6 96.9 95.0 95.8 98.6 104.3 106.6 107.0 113.5 111.6 108.2 111.8 103.6
60–69 88.0 91.0 99.6 98.2 99.8 99.4 99.4 102.5 104.3 104.5 105.1 106.0 99.8
70–79 79.4 76.2 82.0 92.6 89.3 87.0 83.5 84.6 82.1 87.7 93.5 97.3 86.3
80+ 37.1 43.2 39.2 45.0 50.6 46.7 54.2 59.4 61.5 60.6 60.7 60.8 51.6
Overall 66.1 68.2 70.3 71.9 73.2 73.9 75.3 75.7 75.5 75.8 75.6 75.6 73.1

Men
Age (years)
0–19 2.2 1.8 1.5 1.8 1.7 2.3 2.1 2.1 1.9 1.9 2.0 1.8 1.9
20–29 5.4 5.0 6.4 6.3 7.1 6.8 7.5 7.8 7.8 6.4 6.7 7.3 6.7
30–39 9.0 10.6 11.1 10.1 9.4 10.1 8.7 8.8 8.8 10.1 9.5 8.9 9.6

(continued)
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may be underestimated. From the data validation using the
Waikato patients, we found that around 90% of patients had
a correct or near correct year of diagnosis, but there were
still 10% of patients had a year of diagnosis that was more
than 5 years away from the actual year of diagnosis.

Therefore, the incidence by age group was probably un-
derestimated in the younger age groups. However, these
national administrative datasets are still valuable sources for
research, produce useful information to guide practice and
are commonly used for lupus research.27–30 The clinical

Table 3. (continued)

Subgroup 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 Average

40–49 12.5 13.9 12.9 15.0 14.9 13.8 14.8 15.1 15.0 13.9 12.9 12.5 13.9
50–59 12.5 11.5 12.8 12.3 13.8 16.0 16.7 16.1 16.5 16.6 18.5 19.8 15.3
60–69 15.1 17.0 16.4 16.4 19.1 19.4 16.4 17.3 18.1 17.3 19.2 17.7 17.5
70–79 15.3 17.4 17.0 16.6 15.1 15.9 18.7 20.0 20.5 22.8 20.2 20.1 18.3
80+ 17.8 20.6 19.9 25.6 24.9 18.2 17.8 14.5 12.7 15.2 13.5 17.2 18.2
Overall 8.7 9.2 9.4 9.7 10.1 10.3 10.3 10.4 10.4 10.4 10.6 10.6 10.0

All people
Overall 38.1 39.5 40.6 41.6 42.4 42.8 43.4 43.6 43.4 43.5 43.4 43.3 42.1

Figure 2. Age-standardised prevalence rate of SLE by ethnic group by year: (a) women; (b) men.
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notes in theWaikato Hospital did have the statement that the
patients had SLE but did not specify what classification
criteria for SLE the patients fulfilled. Patients diagnosed
with SLE by a rheumatologist would likely fulfil the
American College of Rheumatology (ACR) criteria31 which
is predominantly used in New Zealand. However, it is still a
limitation in this study. These criteria were developed to
help standardise people for clinical trials and not for routine
clinical practice which is where our data set comes from.

Conclusions

The incidence and prevalence of SLE in New Zealand were
comparable to the rates in European countries. The inci-
dence of SLE in New Zealand has been stable over time, but
the prevalence has been increasing, especially for Pacific
people. Pacific people had the highest incidence and
prevalence of SLE, more than three times the rates for
Europeans/others. The high incidence of SLE in M�aori and
Asian people also has implications for the future as
these populations increase as a proportion to the total
population.

Declaration of conflicting interests

The author(s) declared no potential conflicts of interest with re-
spect to the research, authorship, and/or publication of this article.

Funding

The author(s) disclosed receipt of the following financial support
for the research, authorship, and/or publication of this article: We
would like to acknowledge the Arthritis New Zealand for the fi-
nancial support (Lupus-SLE Postdoctoral Fellowship for Dr
Chunhuan Lao) and the Ministry of Health for providing the
detailed data.

ORCID iD

Chunhuan Lao  https://orcid.org/0000-0002-2319-8916

Supplemental Material

Supplemental material for this article is available online.

References

1. Kewalramani R and Singh AK. Immunopathogenesis of lupus
and lupus nephritis: recent insights. Current Opinion in
Nephrology and Hypertension 2002; 11: 273–277.

2. Cervera R, Khamashta MA, Font J, et al. Morbidity and
mortality in systemic lupus erythematosus during a 10-year
period: a comparison of early and late manifestations in a
cohort of 1,000 patients. Medicine 2003; 82: 299–308. DOI:
10.1097/01.md.0000091181.93122.55.

3. Petri M, Orbai AM, Alarcón GS, et al. Derivation and val-
idation of the Systemic Lupus International Collaborating

Clinics classification criteria for systemic lupus eryth-
ematosus. Arthritis Rheum 2012; 64: 2677–2686. DOI: 10.
1002/art.34473.

4. Barber MRW, Drenkard C, Falasinnu T, et al. Global epi-
demiology of systemic lupus erythematosus. Nat Rev
Rheumatol 2021; 17: 515–532. DOI: 10.1038/s41584-021-
00668-1

5. Rees F, Doherty M, Grainge MJ, Lanyon P and ZhangW. The
worldwide incidence and prevalence of systemic lupus er-
ythematosus: a systematic review of epidemiological studies.
Rheumatology (Oxford) 2017; 56: 1945–1961. DOI: 10.1093/
rheumatology/kex260.

6. Kan HJ, Song X, Johnson BH, et al. Healthcare utilization and
costs of systemic lupus erythematosus in Medicaid. Biomed
Res Int 2013; 2013: 110.

7. Segasothy M and Phillips PA. Systemic lupus erythematosus
in Aborigines and Caucasians in central Australia: a com-
parative study. Lupus 2001; 10: 439–444. DOI: 10.1191/
096120301678646191.

8. Izmirly PM, Parton H, Wang L, et al. Prevalence of systemic
lupus erythematosus in the United States: estimates from a
meta-analysis of the centers for disease control and prevention
national lupus registries. Arthritis Rheumatol 2021; 73:
991–996. DOI: 10.1002/art.41632.20210423.

9. Concannon A, Rudge S, Yan J and Reed P. The incidence,
diagnostic clinical manifestations and severity of juvenile sys-
temic lupus erythematosus in New Zealand Maori and Pacific
Island children: the Starship experience (2000-2010). Lupus
2013; 22: 1156–1161. DOI: 10.1177/0961203313503051.

10. Burling F, Ng J, Thein H, et al. Ethnic, clinical and immu-
nological factors in systemic lupus erythematosus and the
development of lupus nephritis: results from a multi-ethnic
New Zealand cohort. Lupus 2007; 16: 830–837. DOI: 10.
1177/0961203307080225.

11. Otter SJ, Kumar S, Gow P, et al. Patterns of foot complaints in
systemic lupus erythematosus: a cross sectional survey. J Foot
Ankle Res 2016; 9: 11.

12. Otter SJ, Rohan M, Davies KA, et al. Categorisation of foot
complaints in systemic lupus erythematosus (SLE) from a
New Zealand cohort. J Foot Ankle Res 2017; 10: 33. DOI: 10.
1186/s13047-017-0217-2.

13. Jarrett P, Thornley S and Scragg R. Ethnic differences in the
epidemiology of cutaneous lupus erythematosus in New Zealand.
Lupus 2016; 25: 1497–1502. DOI: 10.1177/0961203316651745.

14. Hart HH, Grigor RR and Caughey DE. Ethnic difference in
the prevalence of systemic lupus erythematosus. Ann Rheum
Dis 1983; 42: 529–532. DOI: 10.1136/ard.42.5.529.

15. Statistics New Zealand. 2018 Census ethnic group sum-
maries, Statistics New Zealand; 2020. https://www.stats.
govt.nz/tools/2018-census-ethnic-group-summaries/.
(accessed 26 May 2023).

16. Atkinson J, Salmond C and Crampton P. NZDep2018 Index
of deprivation, final research Report, December 2020. Wel-
lington: University of Otago, 2019.

8 Lupus 0(0)

https://orcid.org/0000-0002-2319-8916
https://orcid.org/0000-0002-2319-8916
https://doi.org/10.1097/01.md.0000091181.93122.55
https://doi.org/10.1002/art.34473
https://doi.org/10.1002/art.34473
https://doi.org/10.1038/s41584-021-00668-1
https://doi.org/10.1038/s41584-021-00668-1
https://doi.org/10.1093/rheumatology/kex260
https://doi.org/10.1093/rheumatology/kex260
https://doi.org/10.1191/096120301678646191
https://doi.org/10.1191/096120301678646191
https://doi.org/10.1002/art.41632.20210423
https://doi.org/10.1177/0961203313503051
https://doi.org/10.1177/0961203307080225
https://doi.org/10.1177/0961203307080225
https://doi.org/10.1186/s13047-017-0217-2
https://doi.org/10.1186/s13047-017-0217-2
https://doi.org/10.1177/0961203316651745
https://doi.org/10.1136/ard.42.5.529
https://www.stats.govt.nz/tools/2018-census-ethnic-group-summaries/
https://www.stats.govt.nz/tools/2018-census-ethnic-group-summaries/


17. Statistics New Zealand. Age and sex by ethnic group for census
night population counts, 2006, 2013, and 2018 Censuses.
Wellington, New Zealand: Statistics New Zealand, 2023.

18. Leong PY, Huang JY, Chiou JY, Bai YC and Wei JCC. The
prevalence and incidence of systemic lupus erythematosus in
Taiwan: a nationwide population-based study. Sci Rep 2021;
11: 5631. DOI: 10.1038/s41598-021-84957-5.

19. Li S, Gong T, Peng Y, Nieman KM and Gilbertson DT. Prev-
alence and incidence of systemic lupus erythematosus and as-
sociated outcomes in the 2009-2016 US Medicare population.
Lupus 2020; 29: 15–26. DOI: 10.1177/0961203319888691.

20. Basta F, Fasola F, Triantafyllias K and Schwarting A. Sys-
temic lupus erythematosus (SLE) therapy: the old and the
New. Rheumatol Ther 2020; 7: 433–446. DOI: 10.1007/
s40744-020-00212-9.

21. Yacoub Wasef SZ. Gender differences in systemic lupus
erythematosus. Gend Med 2004; 1: 12–17. DOI: 10.1016/
s1550-8579(04)80006-8.

22. Schwartzman-Morris J and Putterman C. Gender differences
in the pathogenesis and outcome of lupus and of lupus ne-
phritis. Clin Dev Immunol 2012; 2012: 604892–20120529.
DOI: 10.1155/2012/604892.

23. America LFo. Is lupus genetic? https://www.lupus.org/resources/
your-genes-and-lupus#:∼:text=Thereisnoknowncauseforlupus%
2Cbut,alllikelycontributetothedevelopmentoflupus

24. Ministry of Health. Pacific people’s health, 2021, https://
www.health.govt.nz/our-work/populations/pacific-health/
pacific-peoples-health (accessed 13 March 2023).

25. Bengtsson AA, Rylander L, Hagmar L, et al. Risk factors for
developing systemic lupus erythematosus: a case-control
study in southern Sweden. Rheumatology (Oxford) 2002;
41: 563–571. DOI: 10.1093/rheumatology/41.5.563.

26. Bae EH, Lim SY, Han KD, et al. Trend of prevalence and in-
cidence of systemic lupus erythematosus in SouthKorea, 2005 to
2015: a nationwide population-based study.Korean J InternMed
2020; 35: 652–661. DOI: 10.3904/kjim.2018.303.

27. Arnaud L, Fagot JP, Mathian A, et al. Prevalence and inci-
dence of systemic lupus erythematosus in France: a
2010 nation-wide population-based study. Autoimmun Rev
2014; 13: 1082-1089. DOI: 10.1016/j.autrev.2014.08.034.

28. Hiraki LT, Feldman CH, Liu J, et al. Prevalence, incidence,
and demographics of systemic lupus erythematosus and lupus
nephritis from 2000 to 2004 among children in the US
Medicaid beneficiary population. Arthritis Rheum 2012; 64:
2669–2676. DOI: 10.1002/art.34472.

29. Ju JH, Yoon SH, Kang KY, et al. Prevalence of systemic lupus
erythematosus in South Korea: an administrative database study.
J Epidemiol 2014; 24: 295–303. DOI: 10.2188/jea.je20120204.

30. Fatoye F, Gebrye T and Svenson LW. Real-world incidence
and prevalence of systemic lupus erythematosus in Alberta,
Canada. Rheumatol Int 2018; 38: 1721–1726. DOI: 10.1007/
s00296-018-4091-4.

31. Hochberg MC. Updating the American College of Rheu-
matology revised criteria for the classification of systemic
lupus erythematosus. Arthritis Rheum 1997; 40: 1725. DOI:
10.1002/art.1780400928.

Lao et al. 9

https://doi.org/10.1038/s41598-021-84957-5
https://doi.org/10.1177/0961203319888691
https://doi.org/10.1007/s40744-020-00212-9
https://doi.org/10.1007/s40744-020-00212-9
https://doi.org/10.1016/s1550-8579(04)80006-8
https://doi.org/10.1016/s1550-8579(04)80006-8
https://doi.org/10.1155/2012/604892
https://www.lupus.org/resources/your-genes-and-lupus#:%7E:text=Thereisnoknowncauseforlupus%2Cbut,alllikelycontributetothedevelopmentoflupus
https://www.lupus.org/resources/your-genes-and-lupus#:%7E:text=Thereisnoknowncauseforlupus%2Cbut,alllikelycontributetothedevelopmentoflupus
https://www.lupus.org/resources/your-genes-and-lupus#:%7E:text=Thereisnoknowncauseforlupus%2Cbut,alllikelycontributetothedevelopmentoflupus
https://www.lupus.org/resources/your-genes-and-lupus#:%7E:text=Thereisnoknowncauseforlupus%2Cbut,alllikelycontributetothedevelopmentoflupus
https://www.health.govt.nz/our-work/populations/pacific-health/pacific-peoples-health
https://www.health.govt.nz/our-work/populations/pacific-health/pacific-peoples-health
https://www.health.govt.nz/our-work/populations/pacific-health/pacific-peoples-health
https://doi.org/10.1093/rheumatology/41.5.563
https://doi.org/10.3904/kjim.2018.303
https://doi.org/10.1016/j.autrev.2014.08.034
https://doi.org/10.1002/art.34472
https://doi.org/10.2188/jea.je20120204
https://doi.org/10.1007/s00296-018-4091-4
https://doi.org/10.1007/s00296-018-4091-4
https://doi.org/10.1002/art.1780400928

	Incidence and prevalence of systemic lupus erythematosus in New Zealand from the national administrative datasets
	Introduction
	Methods
	Results
	Discussion
	Conclusions
	Declaration of conflicting interests
	Funding
	ORCID iD
	Supplemental Material
	References


