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Abstract

Background Data regarding the relationship between socioeconomic status (SES) and incidence of Giant Cell
Arteritis (GCA) is conflicting. No previous studies have explored whether SES influences the likelihood of undergoing
temporal artery biopsy (TAB). The aim of this study was to determine whether SES influences access to TAB and rate of
biopsy positivity in those with suspected GCA.

Methods This retrospective study included consecutive patients who underwent TAB examined at SA Pathology
between 2017 and 2022; age > 50 years and resident in South Australia (SA). Patients’addresses were used to identify
precise geographical areas. Area-level SES was determined using Index of Relative Socioeconomic Advantage and
Disadvantage (IRSAD) scores, derived from 2016 Census data. IRSAD scores were grouped into population quintiles
and analysed by multinomial regression.

Results 626 participants were included, of whom 155 (25%) were TAB positive. Those with positive TAB were older
(76 v 72 years) and a smaller proportion were female (63% v 71%). There was a shift towards a lower SES for patients
undergoing TAB, with 161 (26%) in the lowest quintile and 107 (17%) in the highest (p}j,,<0.001). However, SES was
not associated with TAB positivity; 34/161 (21%) participants were TAB positive in the lowest quintile compared to
33/107 (31%) in the highest (p=0.19).

Conclusion SES did not influence incidence of GCA. However, those from lower SES population quintiles were more
likely to undergo TAB at a State Pathology service provider. Encouragingly, this suggests there is no issue with access
to TAB in SA based on SES.

Keywords Giant cell arteritis, Temporal arteritis, Vasculitis, Health status, Risk factors, Employment

*Correspondence: 3Flinders Medical Centre, Flinders Drive, Bedford Park

Suellen Anne Lyne 5042, South Australia

Suellen.Lyne@sa.gov.au “The Lyell McEwin Hospital, Haydown Road, Elizabeth Vale

'School of Medicine, The University of Adelaide, North Terrace, 5112, South Australia

Adelaide 5000, South Australia 5The Royal Adelaide Hospital, Port Road, Adelaide 5000, South Australia

The Queen Elizabeth Hospital, 28 Woodville Road, Woodbville South,
Adelaide 5011, South Australia

© Crown 2025. Open Access This article is licensed under a Creative Commons Attribution 4.0 International License, which permits use, sharing,
adaptation, distribution and reproduction in any medium or format, as long as you give appropriate credit to the original author(s) and the source,
provide a link to the Creative Commons licence, and indicate if changes were made. The images or other third party material in this article are

included in the article’s Creative Commons licence, unless indicated otherwise in a credit line to the material. If material is not included in the
article’s Creative Commons licence and your intended use is not permitted by statutory regulation or exceeds the permitted use, you will need to
obtain permission directly from the copyright holder. To view a copy of this licence, visit http://creativecommons.org/licenses/by/4.0/.


http://creativecommons.org/licenses/by/4.0/
http://crossmark.crossref.org/dialog/?doi=10.1186/s41927-025-00503-0&domain=pdf&date_stamp=2025-5-9

Lyne et al. BMC Rheumatology (2025) 9:52

Background

Giant Cell Arteritis (GCA) is a systemic granuloma-
tous vasculitis involving medium and large vessels. It is
the most common vasculitis affecting the elderly. Age
of onset varies depending on disease phenotype, with a
mean age of diagnosis 72.1+8.4 years [1]. Historically,
GCA was thought to be an inflammatory arteritis involv-
ing only branches of the external carotid artery, namely
the temporal artery [2, 3], however, it is now recognised
as a heterogenous systemic disease which may cause vas-
culitis of the aorta and any of its major tributaries [4, 5].
Three primary disease subtypes are recognised: classi-
cal or ‘pure’ cranial GCA (C-GCA); isolated extracranial
large vessel disease without cranial manifestations (LV-
GCA); or mixed disease [6]. As such, there are a mul-
titude of possible clinical presentations, ranging from
classical symptoms of headache, jaw claudication and
visual disturbance, to non-specific constitutional symp-
toms such as fever, malaise, weight loss, and even limb
claudication or stroke [7]. Given lack of clinician aware-
ness regarding the diverse spectrum of disease and limi-
tations in timely access to diagnostic tests, diagnostic
delay is a serious issue for patients presenting with GCA,
and may result in potentially devastating consequences,
including blindness, aortic dissection or stroke [5].

Traditionally, temporal artery biopsy (TAB) was con-
sidered the gold standard test for a diagnosis of GCA,
however, advanced non-invasive vascular imaging tech-
niques, such as PET, MR-Angiography and doppler ultra-
sound are increasingly relied upon for diagnosis given the
diverse disease spectrum. Timely access to ultrasound by
a qualified sonographer or advanced imaging such as PET
and MRI is limited, and TAB therefore continues to be
the preferred test to confirm a diagnosis of cranial GCA
in South Australia (SA) [8]. Accessibility to this highly
specialised and invasive test remains a challenge, due to
limited availability of specialised surgeons and patholo-
gists, as well as theatre space and time. It is unknown
whether other factors, including socioeconomic status
(SES), may influence accessibility to TAB in Australia.

A multifactorial aetiology for GCA has been proposed,
involving genetic susceptibility, age and environmental
triggers [9, 10]. Like other immune-mediated disorders,
several environmental exposures have been identified as
risk factors for GCA. Although results are conflicting,
studies demonstrating seasonal and geographic variation
in incidence have implicated a possible infectious trig-
ger [11, 12] whilst correlations with cigarette smoking
and pre-existing atherosclerotic disease have also been
observed [13, 14]. Other systemic vasculitides have been
associated with occupational exposure to inhaled anti-
gens, silica dust and solvents [15, 16]. A number of these
environmental factors may be related to SES which may
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therefore influence both the incidence and outcomes in
GCA.

Lower SES has been linked with poorer clinical out-
comes in numerous inflammatory rheumatological dis-
eases [17-19]. Several international studies have sought
to establish a relationship between SES and GCA. A
national Swedish study found that SES defined by occu-
pation, family income and educational level were weakly
or inconsistently associated with a propensity to develop
GCA [20]. A British study showed that area-level socio-
economic deprivation did not affect rate of TAB positiv-
ity, but was associated with increased risk of ischaemic
complications, with concern that health seeking behav-
iours and delay to diagnosis may be responsible for this
observation [21]. A second British study proposed that
geographical variation in incidence may be related to
social class, with higher rates observed in more affluent
areas [22], while another found that area-level socioeco-
nomic deprivation in patients with GCA was an indepen-
dent risk factor for cardiovascular and cerebrovascular
disease [23]. Meanwhile, medium-high SES appears to be
associated with increased risk of solid organ malignan-
cies in patients with GCA, according to one Israeli study
[24].

To our knowledge there have been no previous stud-
ies exploring the influence of SES on the likelihood of
undergoing a TAB. This is particularly relevant given ear-
lier observations suggesting lower SES is associated with
increased risk of ischaemic complications, which may be
attributable to diagnostic delay. The aim of this study was
to determine whether SES influences access to TAB and
rate of biopsy positivity in SA patients with suspected
GCA, thereby providing insight as to whether a patient’s
home residential address influences access to care.

Methods

This retrospective cohort study included consecutive
patients who underwent TAB examined at SA Pathol-
ogy between 2017 and 2022. All patients aged 50 years or
older, who were resident in South Australia at the time
of their biopsy, were included. Patients were excluded
if a residential address was not available. SA Pathology
processes TAB specimens for both public and private
providers. SA Pathology is the largest public pathology
service in South Australia. Based on comparative biopsy
data available from two private pathology providers
between 2017 and 2020 it is estimated that SA Pathol-
ogy handles approximately 75% of all TAB specimens in
South Australia.

All TAB pathology reports during this time period
were reviewed and patients with biopsy-proven GCA
were identified. Patients were defined as having biopsy-
proven GCA if this diagnosis was made by the reviewing
pathologist on the diagnostic report. Case note review
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was undertaken to extract current residential addresses,
which were used to classify patients into precise geo-
graphical areas known as a ‘Statistical Areas Level 1’
(SA1). SAls are designated by the Australian Bureau of
Statistics’ (ABS) Australian Statistical Geography Stan-
dard (ASGS). They are designed using multiple criteria
to maximise the geographic detail available for Census
of Population and Housing data, and contain a median
population of 401 (IQR 315, 501) [25]. For this study, GPS
co-ordinates (latitude, longitude) for each address were
mapped to their specific SA1 area, using the R library
“ASGS” (Interface to the Australian Statistical Geography
Standard) [26].

Area-level SES was then determined using the ABS
Socio-Economic Indexes for Areas (SEIFA), a suite of
indices which provide a summary SES measure for the
usual residents within an area, based on 2016 Census
data [27]. In this study we applied the Index of Relative
Socio-economic Advantage and Disadvantage (IRSAD),
which summarises information about the economic and
social conditions of people and households within an
area, including both relative advantage and disadvantage
measures [27]. SA1 area codes for each participant were
matched to the corresponding South Australian IRSAD
percentile, using information supplied by ABS [27]. For
analysis purposes, these were grouped into quintiles (i.e.
each representing 20% of the South Australian popula-
tion ranging from quintile q1 (lowest SES, reflecting low-
est 20% of IRSAD scores in SA) to quintile g5 (highest
SES, reflecting highest 20% of IRSAD scores in SA).

Statistical analysis was performed using Stata (v16,
StataCorp LLC, College Station, TX). Descriptive data
for categorical variables are presented as frequencies and
percentages, and compared by chi-square tests, while
continuous variables are presented as mean with stan-
dard deviation (SD), compared by t-tests. All significance
tests were two-tailed and values of p<0.05 were con-
sidered significant. Statistical analysis of IRSAD quin-
tiles was performed by multinomial logistic regression,
with ordinal trends determined using orthogonal poly-
nomial linear contrasts. This study has been approved
by the Central Adelaide Local Health Network Human
Research Ethics Committee (CALHN HREC) (Reference:
2009145). A waiver of consent was obtained from the
CALHN HREC for all participants, as this retrospective
population-based study does not contain identifiable data

Table 1 Demographics of patients undergoing TAB at SA
pathology between 2017-2022

All TAB Negative TAB positive p-val
All Patients n (%) 626 471 (75) 155 (25)
Females n (%) 431 (69) 334(71) 97 (63) 0.052
Age meanyrs (sd) 73 (x10) 72 (+10) 76 (£8) <0.001

TAB: temporal artery biopsy
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and the benefits from the research were deemed to justify
the minimal risks of harm associated with not seeking
consent.

Results

649 biopsy results were available from SA Pathology. 23
cases were excluded: 9 (1.4%) had a non-SA residential
address; 7 (1.1%) did not have address details available;
and 7 (1.1%) were aged <50 years. 626 participants were
included in the study; of whom 155 (25%) were TAB posi-
tive. Participants with positive TAB were older (76 v 72
years) and a smaller proportion were female (63% v 71%),
although this observation did not meet statistical signifi-
cance, as detailed in Table 1.

For patients undergoing TAB, there were 161 partici-
pants (26%) in the lowest population quintile and 107
(17%) in the highest. There was an ordinal decrease in
the proportion of participants in higher SES quintiles
(Plinear<0.001), indicating a shift towards lower SES for all
patients undergoing a TAB with SA Pathology, relative to
the SA population (Fig. 1).

Although there was a skew towards lower SES for those
who underwent a TAB, compared to the SA population,
SES did not appear to be associated with a positive TAB.
34/161 (21%) participants were TAB positive in the low-
est population quintile; compared to 33/107 (31%) in the
highest (p=0.19). Table 2 summarises the proportion
of participants with positive and negative TAB in each
IRSAD quintile and demonstrates there is no relationship
between TAB result and SES quintile (p =0.29).

Discussion

This population-based study found no relationship
between SES and incidence of biopsy-positive GCA in
South Australia, but did show that people from lower SES
population quintiles were more likely to undergo TAB
at the state’s largest public pathology service provider.
Results are consistent with those of an earlier Swedish
study, which demonstrated weak and inconsistent associ-
ations between SES and risk of developing GCA [20] and
British study which showed area-level socioeconomic
deprivation did not affect rate of TAB positivity [21]. Our
study is therefore the third of its kind to demonstrate no
association between SES and risk of developing GCA.
These findings contrast many other immune-mediated
diseases, where lower SES and associated occupational
exposures have been linked with higher rates of disease,
including rheumatoid arthritis (RA), systemic lupus
erythematosus (SLE) and ANCA associated vasculitis
[15-19].

While our study did not contain individual-level data
on patient comorbidities and lifestyle factors, population
data suggests that patients in lower SES quintiles have
higher rates of smoking and burden of cardiovascular
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Fig. 1 Proportion of patients who underwent a TAB in each IRSAD quintile, relative to the SA population in each quintile (~20%). Error bars represent
95% Cl. TAB: Temporal Artery Biopsy, IRSAD: Index of Relative Socio-economic Advantage and Disadvantage, SA: South Australian, SES: socioeconomic

status, Cl: Confidence interval

Table 2 Comparison of proportions for patients with negative
and positive TAB in each IRSAD quintile (p=0.29)

IRSAD Quintile (n) TAB
Positive Negative
n (%) n (%)
g1 Lowest (161) 34 (22) 127 (27)
g2 (141) 35(23) 106 (23)
q3(110) 31(20) 79(17)
g4 (107) 22 (14) 85 (18)
g5 Highest (107) 33(21) 74.(16)
Total 155 471

IRSAD: Index of Relative Socio-economic Advantage and Disadvantage, TAB:
Temporal artery biopsy, Q: quintile

disease (CVD) [28]. In Australia, those in the lowest SES
quintile are 3.6 times more likely to smoke, 1.9 times
more likely to have diabetes mellitus, and have a 20%
increase in age-standardised CVD hospitalisation rate
compared to those in the highest SES quintile [29, 30].
Lower SES may therefore be utilised as a surrogate for
higher smoking rates and burden of cardiovascular dis-
ease. Previous studies have identified smoking and CVD
as risk factors for GCA [13, 14, 31], however, our popu-
lation study size was too small to draw conclusions on
association between GCA and smoking status or pre-
existing cardiovascular disease.

There are several reasons that lower SES is associ-
ated with adverse outcomes in other rheumatic diseases
such as RA. These include health literacy, health seeking
behaviours, access to health care, and adherence to treat-
ment [17]. Reassuringly, the results of our study suggest
that South Australian patients in lowest SES quintiles

were not disadvantaged with regards to accessing TAB.
This study does not, however, provide information
about delay from symptom onset to time of biopsy, and
therefore cannot give an indication of diagnostic delay
or disease burden at presentation. Mackie et al. demon-
strated that socioeconomic deprivation was associated
with increased risk of ischaemic complications in GCA,
with concern that health seeking behaviours and diag-
nostic delay may be responsible [21]. Robson et al. dem-
onstrated that lower SES was associated with adverse
long-term cardiovascular and cerebrovascular outcomes
[23]. Future directions for research in our cohort would
be to assess the impact of SES on diagnostic delay, dis-
ease outcomes, functional ability, and quality of life.
There are numerous strengths to this study. It is the
first of its kind to assess relationship between SES and
TAB accessibility and includes a representative sample of
the SA population, comprising consecutive TAB speci-
mens from the State Pathology service provider over a
5-year period, derived from both the public and private
sector. There are however limitations to this study. It is
assumed that SA Pathology handles approximately 75%
of TAB specimens in SA, meaning that 25% of biopsy
specimens have not been accounted for. We do know
that there is the same TAB positivity result in the biop-
sies performed at both public and private laboratories.
The omitted pathology providers are privately operated,
processing samples primarily for patients in the private
sector. This would likely represent patients in higher SES
quintiles and may explain our skewed results suggesting
those in lower SES quintiles were more likely to undergo
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TAB with SA Pathology, relative to the SA population.
Another limitation of this study is the use of retrospective
data collection and application of population-based area
level SES measures. Area level SES measures are prone
to ecological fallacy, a statistical bias whereby inferences
about an individual are deduced based on the character-
istics of a group to which that individual belongs [32].
Patients may have moved address from the time of biopsy
to the time that residential addresses data was extracted;
although the impact of this is expected to be minimal, as
existing Australian research suggests that among indi-
viduals who move residential address, the majority move
into areas with a similar SES level as the area they moved
from [33]. Prospective data collection with application of
both personal- and area-level SES measures may improve
the validity of our conclusions. Furthermore, this study
is limited to a homogenous population of GCA patients
who underwent TAB and does not provide information
about access to care for the increasing cohort of patients
diagnosed with GCA based by advanced non-invasive
arterial imaging techniques. The SA GCA registry does
not contain population-level data to retrospectively
ascertain all cases of GCA diagnosed on imaging; how-
ever, this information is being collected prospectively to
capture all phenotypes of GCA and better understand
healthcare equity across the various subtypes of this het-
erogenous disease.

This study found that SES did not influence incidence
of GCA in South Australia. It did however show that peo-
ple from lower SES population quintiles were more likely
to undergo TAB at a State Pathology service provider.
While our data may be skewed somewhat by ascertain-
ment bias, our results are encouraging, and suggest that
people from lower SES quintiles are not disadvantaged
when it comes to accessing TAB in South Australia.

Abbreviations
GCA Giant Cell Arteritis
TAB Temporal Artery Biopsy

SES Socioeconomic Status

SA South Australia

ABS Australian Bureau of Statistics

ASGS Australian Statistical Geography Standard

SEIFA Socio—Economic Indexes for Areas

IRSAD  Index of Relative Socio—economic Advantage and Disadvantage
CVvD Cardiovascular Disease

RA Rheumatoid Arthritis

SLE Systemic Lupus Erythematosus

Acknowledgements
Not applicable.

Author contributions

SAL: Study design and conception, data collection, data analysis, manuscript
writing; SL; data analysis, OKR: Data collection, data analysis; CDR: Study design
and conception, data collection, manuscript writing; KAD: data collection; JN:
data collection; EMS: manuscript writing, CLH: Study design and conception,
data analysis, manuscript writing. All authors reviewed the manuscript.

Page 5 of 6

Funding

Dr Suellen Lyne is supported by the University of Adelaide Research Training
Program Stipend and Australian Government Research Training Program
Scholarship. This research did not receive any specific grant from funding
agencies in the public, commercial, or not-for-profit sectors.

Data availability

The datasets analysed during the current study are not publicly available for
confidentiality reasons, but are available from the corresponding author on
reasonable request.

Declarations

Ethics approval and consent to participate

This study has been approved by the Central Adelaide Local Health Network
Human Research Ethics Committee (CALHN HREC) (Reference: 2009145). A
waiver of consent was obtained from the CALHN HREC for all participants, as
this retrospective population-based study does not contain identifiable data
and the benefits from the research justify the minimal risks of harm associated
with not seeking consent.

Consent for publication
Not applicable.

Competing interests
The authors declare no competing interests.

Received: 23 January 2024 / Accepted: 17 April 2025
Published online: 14 May 2025

References

1. Monti S, Milanesi A, Klersy C, Tomelleri A, Dagna L, Campochiaro C, et al. Age
at diagnosis influences the clinical phenotype, treatment strategies and
outcomes in patients with giant cell arteritis: results from the observa-
tional gcage study on a large cohort of 1004 patients. Ann Rheum Dis.
2023;82:1098-106.

2. Hutchinson J. Diseases of the arteries. Arch Surg. 1890;1:323-33.

3. Horton BM, Brown TB. An undescribed form of arteritis of the Temporal ves-
sels. Proc Staff Meet Mayo Clin. 1932;7:700-1.

4. Klein RG, Hunder GG, Stanson AW, Sheps SG. Large artery involvement in
giant cell (temporal) arteritis. Ann Intern Med. 1975;83:806-12.

5. vander Geest KSM, Sandovici M, Bley TA, Stone JR, Slart R, Brouwer E. Large
vessel giant cell arteritis. Lancet Rheumatol. 2024;6:e397-408.

6. Dejaco C, Duftner C, Buttgereit F, Matteson EL, Dasgupta B. The spectrum of
giant cell arteritis and polymyalgia rheumatica: revisiting the concept of the
disease. Rheumatol (United Kingdom). 2017,56:506-15.

7. Lyne SA, Ruediger C, Lester S, Kaur G, Stamp L, Shanahan EM, et al. Clinical
phenotype and complications of large vessel giant cell arteritis: A systematic
review and meta-analysis. Joint Bone Spine. 2023;90:105558.

8. Ninan J, Ruediger C, Dyer KA, Dodd T, Black RJ, Lyne S, et al. Incidence of
biopsy-proven giant cell arteritis (gca) in South Australia 2014-2020. Front
Med (Lausanne). 2023;10:1173256.

9. Stamatis P, Turesson C, Michailidou D, Mohammad AJ. Pathogenesis of giant
cell arteritis with focus on cellular populations. Front Med 2022;9.

10.  Greigert H, Genet C, Ramon A, Bonnotte B, Samson M. New insights into
the pathogenesis of giant cell arteritis: mechanisms involved in maintaining
vascular inflammation. J Clin Med 2022;11.

11. RheeRL, Grayson PC, Merkel PA, Tomasson G. Infections and the risk of inci-
dent giant cell arteritis: A population-based, case-control study. Ann Rheum
Dis. 2017;76:1031-5.

12. England BR, Mikuls TR, Xie F, Yang S, Chen L, Curtis JR. Herpes Zoster as a risk
factor for incident giant cell arteritis. Arthritis Rheumatol. 2017;69:2351-8.

13.  Larsson K, Mellstrom D, Nordborg E, Odén A, Nordborg E. Early menopause,
low body mass index, and smoking are independent risk factors for develop-
ing giant cell arteritis. Ann Rheum Dis. 2006,65:529-32.

14. Yates M, Luben R, Hayat S, Mackie SL, Watts RA, Khaw KT, et al. Cardiovas-
cular risk factors associated with polymyalgia rheumatica and giant cell
arteritis in a prospective cohort: Epic-norfolk study. Rheumatology (Oxford).
2020;,59:319-23.



Lyne et al. BMC Rheumatology

20.

22.

23.

24.

25.

(2025) 9:52

Lane SE, Watts RA, Bentham G, Innes NJ, Scott DG. Are environmental factors
important in primary systemic vasculitis? A case-control study. Arthritis
Rheum. 2003;48:814-23.

Stamp LK, Chapman PT, Francis J, Beckert L, Frampton C, Watts RA, et al.
Association between environmental exposures and granulomatosis with
polyangiitis in Canterbury, new Zealand. Arthritis Res Ther. 2015;17:333.
Verstappen SMM. The impact of socio-economic status in rheumatoid arthri-
tis. Rheumatology (Oxford). 2017;56:1051-2.

Izadi Z, Li J, Evans M, et al. Socioeconomic disparities in functional status in a
National sample of patients with Ra. JAMA Netw Open. 2021;4:2119400.
Williams JN, Drenkard C, Lim SS. The impact of social determinants of health
on the presentation, management and outcomes of systemic lupus erythe-
matosus. Rheumatology (Oxford). 2023;62:i10-4.

Z0ller B, Li X, Sundquist J, Sundquist K. Occupational and socio-economic risk
factors for giant cell arteritis: A nationwide study based on hospitalizations in
Sweden. Scand J Rheumatol. 2013;42:487-97.

Mackie SL, Dasgupta B, Hordon L, Gough A, Green M, Hollywood J, et al.
Ischaemic manifestations in giant cell arteritis are associated with area level
socio-economic deprivation, but not cardiovascular risk factors. Rheumatol-
ogy (Oxford). 2011;50:2014-22.

Smeeth L, Cook C, Hall AJ. Incidence of diagnosed polymyalgia rheumatica
and Temporal arteritis in the united Kingdom, 1990-2001. Ann Rheum Dis.
2006;65:1093-8.

Robson JC, Kiran A, Maskell J, Hutchings A, Arden N, Dasgupta B, et al. Which
patients with giant cell arteritis will develop cardiovascular or cerebro-
vascular disease? A clinical practice research datalink study. J Rheumatol.
2016;43:1085-92.

Dar L, Ben-Shabat N, Tiosano S, Watad A, McGonagle D, Komaneshter D et
al. The incidence and predictors of solid- and hematological malignancies

in patients with giant cell arteritis: A large real-world database study. Int J
Environ Res Public Health 2021;18.

Australian bureau of statistics. australian statistical geography standard (edi-
tion 3). Statistical area level 1. Canberra; Jul 2021-Jun 2026 [date accessed 7
March 2023].

26.

27.

28.

29.

30.

31.

32

33.

Page 6 of 6

Asgs.Foyer. Interface to the australian statistical geography standard. 2021
[updated 2021; cited 7th March 2023]; Available from: https://CRAN.R-project.
org/package=ASGS.foyer

Australian bureau of statistics, technical paper socio-economic indexes for
areas (seifa), 2033.0.55.001 - census of population and housing. Canberra.
2016 [date accessed 7 March 2023].

Health across socioeconomic groups [internet]. Canberra: Australian Institute
of Health and Welfare 2022 [updated 2022; cited]; Available from: https://ww
w.aihw.gov.au/reports/australias-health/health-across-socioeconomic-group
s

Australian institute of health and welfare, national drug strategy household
survey 2019. In: AIHW C, editor. 2020. pp. 4-13.

Heart, stroke and vascular disease.: Australian facts [internet]. Canberra: Aus-
tralian Institute of Health and Welfare; 2023 [updated 2023; cited 2023 March
14]; Available from: https://www.aihw.gov.au/reports/heart-stroke-vascular-di
seases/hsvd-facts

Duhaut P, Pinede L, Demolombe-Rague S, Loire R, Seydoux D, Ninet J, et al.
Giant cell arteritis and cardiovascular risk factors: A multicenter, prospective
case-control study. Groupe de recherche Sur 'artérite a cellules Géantes.
Arthritis Rheum. 1998;41:1960-5.

Roumeliotis S, Abd ElHafeez S, Jager KJ, Dekker FW, Stel VS, Pitino A, et al. Be
careful with ecological associations. Nephrol (Carlton). 2021,26:501-5.

Ryan C, Whelan S, editors. Locational disadvantage, socio-economic status
and mobility behaviour - evidence from australia; 2010.

Publisher’s note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.


https://CRAN.R-project.org/package=ASGS.foyer
https://CRAN.R-project.org/package=ASGS.foyer
https://www.aihw.gov.au/reports/australias-health/health-across-socioeconomic-groups
https://www.aihw.gov.au/reports/australias-health/health-across-socioeconomic-groups
https://www.aihw.gov.au/reports/australias-health/health-across-socioeconomic-groups
https://www.aihw.gov.au/reports/heart-stroke-vascular-diseases/hsvd-facts
https://www.aihw.gov.au/reports/heart-stroke-vascular-diseases/hsvd-facts

	﻿Influence of socioeconomic status on access to temporal artery biopsy and rates of biopsy positivity in patients with suspected giant cell arteritis
	﻿Abstract
	﻿Background
	﻿Methods
	﻿Results
	﻿Discussion
	﻿References


