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Abstract
Background: Foot problems, including foot pain, structural deformities, skin and nail lesions, and footwear
difficulties, are common in people with inflammatory rheumatic diseases. However, dedicated podiatry services are
limited, including in Aotearoa New Zealand. This study aimed to evaluate the podiatry service use for people with
inflammatory rheumatic diseases who attended a specialist podiatric rheumatology clinic in Aotearoa New Zealand.
Methods: This retrospective review included people with an inflammatory rheumatic disease who attended the
Auckland University of Technology Podiatric Rheumatology Clinic between 2010 and 2021. Data were extracted
manually from patients’ clinical records, including variables relating to patient characteristics, appointment details,
presenting complaint, assessments performed, and treatments provided.
Results: From 2010 to 2021, 157 people with inflammatory rheumatic diseases attended 1570 appointments. The
most common presenting concern was foot pain (reported by n = 121, 77.1% patients during at least one
appointment), followed by skin/nail lesions (n = 98, 62.4%) and footwear/orthotic needs (n = 90, 57.3%). A range of
podiatric interventions were provided to address foot-care needs, in which education (n = 151, 96.2%) and general
skin/nail care (n = 107, 68.2%) were the most common treatments provided. The majority of patients also received
footwear interventions at some point during their period of service provision (n = 96, 61.1%), followed by orthoses,
other padding/offloading devices, wound care, exercise prescription and referrals to other health professionals.
Conclusions: This is the first study to review podiatric service provision for people with inflammatory rheumatic
diseases attending a specialist podiatric rheumatology clinic in Aotearoa New Zealand. The results of this study
have shown that a podiatry clinic dedicated to people with inflammatory rheumatic diseases addresses the wide
range of foot problems through an extensive provision of treatment services.
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Background
Inflammatory rheumatic diseases, including gout, psoriatic arthritis, rheumatoid arthritis, and systemic lupus
erythematosus, are characterised by inflammation of
joints and surrounding soft tissue, as well as extraarticular and systemic symptoms [1]. Foot and lower
limb problems are significantly more prevalent in this
population compared to people without inflammatory
rheumatic diseases, with foot pain being the most common symptom reported [2] and a major determinant of
lower limb disability [3, 4]. Compared to healthy individuals, people with inflammatory rheumatic diseases also
present with reduced foot and ankle motion, muscle
weakness, and a high prevalence of structural foot
deformities [4–6].
The needs of people with inflammatory rheumatic diseases are often complex and foot problems are frequently overlooked during routine assessments in
general practice and rheumatology [7, 8]. A range of
studies and international guidelines recognise the importance of podiatrists in the interdisciplinary management of people with inflammatory rheumatic diseases in
order to relieve pain, maintain function and improve
quality of life [9–11]. These guidelines recommend the
provision of podiatry services for assessment and periodic review of foot health needs, including appropriate
footwear and orthoses for comfort, mobility and stability
[12–14]. Unfortunately, dedicated podiatry services directed towards people with inflammatory rheumatic diseases are scarce [15–17], including in Aotearoa New
Zealand [18], where 5.8% of older adults aged ≥ 65 years
are living with rheumatoid arthritis, and an even higher
11.9% with gout (with Māori and Pacific peoples disproportionately affected by gout) [19]. A 2009 audit in Aotearoa New Zealand revealed that three quarters of
people with rheumatoid arthritis who reported disabling
foot pain, had not received a foot assessment, nor seen a
podiatrist [18].
In support of the need for improved access to podiatry
services for people with inflammatory rheumatic diseases, the podiatry school at Auckland University of
Technology (AUT) established a Podiatric Rheumatology
Clinic in 2010, which remains one of only two podiatry
clinics in Aotearoa New Zealand providing dedicated
services to people with inflammatory rheumatic diseases.
The AUT Podiatric Rheumatology Clinic welcomes both
adult and paediatric patients, including those with juvenile idiopathic arthritis. As a clinical teaching environment, the clinic offers a standard approach to service
provision consistent with usual practice, where patients
are assessed and treated by podiatry students under the
supervision of highly experienced podiatric clinicians.
An important step in tailoring specific foot-care assessment and management approaches to people with

Page 2 of 9

inflammatory rheumatic diseases, is to improve understanding of the foot-care needs and current services provided to this population. This study aimed to evaluate
podiatry service use for people with inflammatory
rheumatic diseases who attended the AUT Podiatric
Rheumatology Clinic between 2010 and 2021.

Methods
A total population sampling approach was used to identify all people with an inflammatory rheumatic disease
who were coded as a “rheumatology patient” within the
AUT Podiatry Clinic business practice software package
(Gensolve Practice Manager™) from March 2010 through
to the end of December 2021. The AUT Podiatric
Rheumatology Clinic is part of a larger inter-disciplinary
healthcare centre offering other podiatry services, as well
as physiotherapy, occupational therapy, oral health,
counselling, and psychotherapy. Referrals to the Podiatric Rheumatology Clinic are primarily from local rheumatologists and general practitioners, however, the
Clinic also welcomes within-centre referrals and selfreferrals. Depending on their foot-care needs, patients
may attend a single appointment at the Podiatric
Rheumatology Clinic, or attend regular ongoing appointments. Patients were included if they had a physicianconfirmed diagnosis or self-reported physician diagnosis
of at least one type of inflammatory rheumatic disease
and attended one or more podiatry appointments. Patients were not included in the review if they had a diagnosis of osteoarthritis in the absence of another
inflammatory rheumatic disease, or who were referred
but did not attend an appointment at the clinic, or had
an unknown or unconfirmed diagnosis.
Ethical approval was obtained from the Auckland University of Technology Ethics Committee (21/405). The
need to obtain consent from patients for the use of their
information, which was collected as part of usual clinical
care, was waived by the Ethics Committee.
Data extraction

Data from clinical records of each appointment attended
by all included patients were extracted from the clinic’s
business practice software package into a standardised
Microsoft Excel form. Extracted data included patient
demographic and medical characteristics, appointment
details, presenting complaint, assessments performed,
and treatments provided. Patient characteristics included
age group, gender, ethnicity, rheumatic disorder(s), and
disease duration(s). The details of each appointment included the referrer, wait time from referral to podiatry
appointment, total podiatry appointments attended, total
duration of podiatry service provision, and the average
time between appointments (if applicable).
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Data related to the patients presenting complaint(s)
and the foot problem(s) identified from the podiatric assessments which were undertaken for each patient according to clinical need were extracted. Presenting
complaint(s) were categorised as general skin/nail problems, foot pain, footwear/orthotic concerns, back and/or
lower limb pain, foot deformity, neurological symptoms
(tingling, numbness), wounds/ulcers, falls/balance issues,
and ‘other’. Foot problem(s) identified were categorised
as skin/nail, vascular, neurological, structural, biomechanical (static and dynamic), footwear/orthotic, falls risk,
and ‘other’. ‘Vascular’ problems were considered present
if evidence of arterial disease (i.e., abnormal pulses) or
features of venous disease (i.e., telangiectasia, varicose
veins) were present. Absent pedal hair was considered a
part of vascular assessments and was not a vascular
problem on its own.
Data related to service provision were also extracted
based on the treatment(s) provided. Treatment(s) provided were categorised as education, skin/nail care, orthoses, footwear, wound care, padding/offloading, referral,
exercise prescription, and ‘other’. Footwear education in
the form of a verbal recommendation or formal footwear
prescription was coded as a ‘footwear intervention’ rather than ‘education’. ‘Education’ included advice on
moisturising skin, removing dressings, and the importance of ongoing skin/nail care. Otoform™ props, felt
pads, toe props, and similar offloading devices were
coded under ‘padding/offloading’ rather than ‘orthoses’.
Orthotic devices were generally prefabricated, consistent
with the recently reported trend among Aotearoa/New
Zealand podiatrists [20]. ‘Wound care’ included wound
dressings and wound debridement. ‘Referrals’ required
evidence of a referral letter uploaded into the clinic’s
business practice software package. Verbal advice provided to patients to talk to their general practitioner or
other practitioner was not included under ‘referrals’.
All service provision data were coded as ‘present or absent. All biomechanical assessments performed (or foot
problems identified during these assessments) with the patient seated or standing still were categorised under ‘biomechanical (static)’. ‘Biomechanical (dynamic)’ referred to
any assessments performed (or foot problems identified
during these assessments) when the patient was moving
(i.e., gait analyses and plantar pressure analyses).
Prior to extraction, a reliability test was conducted in
which two authors (VN, SS) extracted data independently from 15 appointments of a randomly selected patient. The percentage agreement between authors across
all extracted data was 93.3% (418/448 extracted data
points). The authors discussed all disagreements and developed some coding rules to ensure consistency before
a single author (VN) completed the remaining data
extraction.
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Data analysis

Microsoft Excel was used to analyse the extracted data
and calculate descriptive statistics. All categorical data
were described as frequencies and percentages, and
continuous data were described as mean (SD). Service
provision data were described at patient-level, in
which the number of patients with the variable present
during at least one appointment was used as the
denominator. As an additional analysis, appointmentlevel data were also analysed, in which the total number of appointments across all patients was used as the
denominator. The proportion of foot problems identified from the assessments performed was also calculated using both patient and appointment level data.
To examine the differences in patient demographic
and medical characteristics between patients who
attended the AUT Podiatric Rheumatology Clinic and
referred patients who did not attend a clinic appointment, Pearson’s Chi-squared and independent t-tests
were used for categorical and continuous data, respectively. P-values less than 0.05 were considered statistically significant. All inferential analyses were
conducted in IBM SPSS Statistics v.27.

Results
Patients

There were 261 patients identified as having an inflammatory rheumatic disease under the AUT podiatry clinical records software between 2010 and 2021.
Of those, 157 patients met the inclusion criteria and
attended at least one appointment (Fig. 1). The baseline patient characteristics for the 157 included patients are summarised in Table 1. The included
patients were predominantly female (n = 121, 77.1%),
New Zealand European ethnicity (n = 116, 73.9%),
and between the age of 51 and 70 years (n = 69,
43.9%). The proportion of Māori (n = 5, 3.2%) and
Pacific peoples (n = 4, 2.6%) was low. Patients had a
mean (SD) disease duration of 19.6 (14.6) years, with
rheumatoid arthritis being the most common inflammatory rheumatic disease (n = 123, 78.3%). There
were very few paediatric patients and only 4 (2.6%)
with juvenile idiopathic arthritis. Eighty-nine (56.7%)
patients were referred by a rheumatologist, followed
by self-referrals (n = 30, 19.1%). The median wait
time from referral to the first podiatry appointment
was less than two months (57 days). The mean (SD)
total podiatry appointments per patient was 10 (15.2)
and total duration of podiatry service provision per
patient was 731.3 (1109.8) days. The mean (SD)
average time between appointments per patient was
122.9 (188.4) days.
The review also identified 52 patients who were referred from rheumatologists but did not attend an
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Fig. 1 Patient flow chart

appointment at the AUT Podiatric Rheumatology Clinic.
The characteristics of these 52 patients and the reasons
for referral are presented in Additional Table 1. Compared to included patients who attended appointments,
there were no differences in gender, ethnicity or age
group (all P > 0.05). However, patients who did not attend included a lower proportion with rheumatoid arthritis and a higher proportion with other inflammatory
rheumatic diseases (P < 0.05). Foot pain (n = 23, 44.2%),
footwear/orthotics (n = 22, 42.3%), and foot deformity

(n = 21, 40.4%) were the main reasons for referral among
this group of patients.

Presenting complaint

Foot pain (n = 121, 77.1%) was reported by patients as
the most common complaint during at least one appointment, followed by general skin/nail problems (n =
98, 62.4%), and footwear/orthotic concerns (n = 90,
57.3%) (Table 2).
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Table 1 Baseline patient characteristics for patients who attended at least one appointment at the Podiatric Rheumatology Clinic
(n = 157 patients)
Age group, years, n (%)

< 10

0 (0.0%)

11–20

1 (0.6%)

21–30

5 (3.2%)

31–40

12 (7.6%)

41–50

17 (10.8%)

51–60

29 (18.5%)

61–70

40 (25.5%)

71–80

42 (26.8%)

81–90

11 (7.0%)

90+

0 (0.0%)

Gender, n (%)

Male

36 (22.9%)

Female

121 (77.1%)

Ethnicity, n (%)

New Zealand Māori

5 (3.2%)

Rheumatic diseasea, n (%)

Pacific peoples

4 (2.5%)

New Zealand European

116 (73.9%)

Asian

22 (14.0%)

Middle Eastern/Latin American/African

2 (1.3%)

Not reported

8 (5.1%)

Gout

8 (5.1%)

Juvenile idiopathic arthritis

4 (2.6%)

Other spondylarthritis

8 (5.1%)

Psoriatic arthritis

14 (8.9%)

Rheumatoid arthritis

123 (78.3%)

Scleroderma

2 (1.3%)

Systemic lupus erythematosus

7 (4.5%)

Other

6 (3.8%)

Disease duration, years, mean (SD), range

19.6 (14.6), 0.5–79.0

Referrer, n (%)

Rheumatologist

89 (56.7%)

Self-referred

30 (19.1%)

General practitioner

9 (5.7%)

Other (Physiotherapist, general podiatry clinic)

9 (5.7%)

Unknown

20 (12.7%)

Wait time (days) from referral to podiatry appointmentb, median (range)

57.0 (1–2134)

Total podiatry appointments per patient, mean (SD), range

10 (15.2), 1–71

Total duration of podiatry service provision per patient, days, mean (SD), range

731.3 (1109.8), 1–4319

c

Average time between appointments per patient , days, mean (SD), range

122.9 (188.4), 9–1437

a

15 patients had 2 rheumatic diseases, and 1 patient had 4 rheumatic diseases
b
Data available from n = 87 patients; cBased on 110 patients with more than one appointment

Based on appointment-level data, general skin/nail
problems were the most common presenting complaints
(n = 1273, 81.1% appointments) (Additional Table 2).
Foot problems identified from assessments performed

Based on podiatric clinical assessments, an even larger
proportion of patients (n = 116, 73.9%) had inappropriate

footwear/orthotic devices (Table 2). Skin/nail problems
were also commonly identified during clinical examination (n = 126, 80.3% patients), as well as musculoskeletal foot problems, relating to structure (n = 106, 67.5%),
and static and dynamic function (n = 131, 83.4%, and
n = 101, 64.3%, respectively). The proportion of foot
problems identified from the performed assessments is
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Table 2 Presenting complaints and foot problems identified from podiatry assessments for patients who attended the Podiatric
Rheumatology Clinic (n = 157 patients)
Presenting complainta, n (%)

b

Foot problems identified , n (%)

Skin/nail problems

98 (62.4%)

Foot pain

121 (77.1%)

Footwear/orthotics

90 (57.3%)

Back and/or lower limb pain

18 (11.5)

Foot deformity

10 (6.4%)

Neurological symptoms

11 (7.0%)

Wounds/ulcers

7 (4.5%)

Falls/balance issue

23 (14.6%)

Other

25 (15.9%)

Skin/nail

126 (80.3%)

Vascular

68 (43.3%)

Neurological

66 (42.0%)

Structural

106 (67.5%)

Biomechanical (static)

131 (83.4%)

Biomechanical (dynamic)

101 (64.3%)

Footwear/orthotic

116 (73.9%)

Falls risk

3 (1.9%)

Other

2 (1.3%)

a

Reported by the patient during at least one appointment
b
Identified during at least one appointment

presented in Table 3. Biomechanical (static) foot
problems were the most common problem identified
from the assessments performed (131/138, 94.9% patients), followed by skin/nail problems (126/128,
98.4%). Vascular assessments were performed for 121
(77.1%) patients and 68 (43.3%) patients were identified as having circulation issues (68/121, 56.2%). Although only 11 (7.0%) patients reported neurological
symptoms (tingling, numbness), regular neurological
assessments were performed for 114 (72.6%) patients
with 66 (42.0%) demonstrating neurological impairments (66/114, 57.9%).

Treatments provided

Overall, the most common service provided to patients
was foot-care education (n = 151, 96.2%), followed by
general skin/nail care (n = 107, 68.2%) (Table 4). Over
half of patients also received a footwear intervention
during at least one appointment (n = 96, 61,1%), with almost two-thirds receiving orthoses (n = 64, 40.8%). Padding/offloading, wound care, and exercise prescription
were less commonly provided (46.5, 20.4, and 15.3% of
Table 4 Treatments provided to patients who attended the
Podiatric Rheumatology Clinic (n = 157 patients)
Education

Table 3 Proportion of foot problems identified from
assessments performed (n = 157 patients)
Assessments
performed, n (%)

Foot problems
identified from
assessments
performed, n (%)

Skin/nail

128 (81.5%)

126 (98.4%)

Vascular

121 (77.1%)

68 (56.2%)

Neurological

114 (72.6%)

66 (57.9%)

Structural

115 (73.2%)

106 (92.2%)

Biomechanical (static)

138 (87.9%)

131 (94.9%)

Biomechanical (dynamic)

105 (66.9%)

101 (96.2%)

Footwear/orthotic

144 (91.7%)

116 (80.6%)

151 (96.2%)

Skin/nail care

107 (68.2%)

Orthoses

64 (40.8%)

Footwear

96 (61.1%)

Wound care

32 (20.4%)

Padding/offloading

73 (46.5%)

Exercise prescription

24 (15.3%)

a

Referral
(n = 17, 10.8%)

a

General practitioner

6 (3.8%)

Rheumatologist

1 (0.7%)

Physiotherapist

8 (5.1%)

Occupational therapist

1 (0.7%)

District health nurse

1 (0.7%)

Imaging

1 (0.7%)

1 patient was referred to two practitioners
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patients, respectively). Seventeen (10.8%) patients were
also referred to other health practitioners, the most
common being physiotherapists and general practitioners (5.1 and 3.8%, respectively).
Based on appointment-level data, foot-care education
and skin/nail care were the most commonly provided interventions (85.0 and 84.5%, respectively) (Additional
Table 2). Padding/offloading, footwear, and orthoses
were provided during a similar proportion of appointments (15.0, 14.5, and 13.4%, respectively) Wound care
and exercise prescription were the least commonly provided treatments (6.0 and 1.9% of appointments,
respectively).

Discussion
This is the first study focusing on podiatric service
provision for people with inflammatory rheumatic diseases attending a specialist podiatric rheumatology clinic
in Aotearoa New Zealand. The findings have shown that
patients exhibit a wide range of foot problems, which
often go beyond those they self-report. In addition, although education and general skin and/or nail care were
the most common treatments provided to patients during regular follow-up appointments, most patients also
received orthoses, footwear, padding and/or offloading
at some point during their period of service provision.
Consistent with existing literature, this study has
shown that people with inflammatory rheumatic diseases
report a range of foot-related concerns, with foot pain
and skin/nail problems among the most common, and
neurovascular problems occurring less frequently [4, 7,
21–23]. However, the foot problems identified from podiatric assessments often went beyond the concerns reported by patients, with the majority of patients also
exhibiting clinical evidence of biomechanical, structural,
and footwear-related problems. These findings clearly
highlight the importance of thorough podiatric clinical
assessments to identify all factors contributing to the patients concerns, as well as patient education surrounding
the impact of inflammatory rheumatic diseases on foot
and lower limb pain and disability.
Results from this study have also demonstrated the
range of foot-care interventions provided to people with
inflammatory rheumatic diseases. Consistent with current
guidelines and expert recommendations [14, 24–28], patients attending the AUT Podiatric Rheumatology Clinic
received treatment of skin and nail problems, wound care,
clinical padding, foot orthoses, and footwear prescription
and advice. However, the most common intervention was
foot-care education, provided during almost all appointments. Despite the absence of any formal published guidelines on education for rheumatology patients attending
podiatry services [29, 30], foot-care education is recognised as a key intervention for people with inflammatory
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rheumatic diseases in improving patient knowledge and
health outcomes [27, 31, 32]. In terms of overall service
provision, the results from this study show promise in addressing the previously reported unmet need for provision
of podiatric services to support people with inflammatory
rheumatic diseases in Aotearoa New Zealand [18].
The current review also captured data relating to referrals, attendance and wait times. The majority of patients were referred from rheumatology services, with
very few from other health providers, likely due to the
paucity of specialist podiatric rheumatology clinics in
Aotearoa New Zealand and the lack of awareness among
potential referrers. In terms of attendance, a large proportion of patients referred to the AUT Podiatric
Rheumatology Clinic did not attend an appointment.
Existing research has highlighted a number of factors
which may influence a patients decision to access footcare, including a lack of patient awareness around the
role of the podiatrist [33], perceived costs, as well as personal values and feeling that their feet are unimportant
if they had been overlooked in clinical practice [7, 34,
35]. These barriers, which influence the patient’s decision to self-refer, suggest that patients should not be
given the sole responsibility to seek podiatry services if
they are to be delivered in an appropriate and timely
manner [35]. Previous research has also highlighted that
knowledge of the depth and value of podiatry practice by
referring practitioners is lacking, and strategies that raise
the profile of the profession, facilitate more streamlined
pathways, and development of national clinical practice
guidelines may improve uptake of podiatry services for
patients with inflammatory rheumatic diseases [33, 36].
Finally, in reference to wait times, the relatively short
wait times between referral and appointment observed
in the current review are promising (median ~ 2
months). The majority of patients also attended regular
four-monthly appointments which may support the importance of regular foot-care to prevent the development
of new foot problems and address the changing concerns
of the patient over time [14, 24–28].
Māori and Pacific peoples were under-represented
among patients attending the AUT Podiatric Rheumatology Clinic relative to the proportion of these ethnic
groups with rheumatic diseases in Aotearoa New Zealand.
A 2018 report by Arthritis New Zealand (Kaiponapona
Aotearoa) revealed the prevalence of rheumatic diseases
was 1.24 times higher in Māori compared with non-Māori
[19]. The low proportion of Māori patients attending podiatry services in the current study may be related to the
location of the clinic in north Auckland, which has a relatively low Māori population compared to other regions in
Aotearoa New Zealand [37]. These findings reflect the
need for improved access to specialist podiatric rheumatology services to reduce inequities, which address referrer
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attitudes and behaviours, barriers related to attending
clinics, and continued cultural safety training for students
and practitioners [38–40]. Future work will evaluate how
current service provision can be adapted to facilitate
equitable access to podiatry services for patients with inflammatory rheumatic diseases across all ethnicity groups.
This study has some limitations. Firstly, although the
student-led AUT Podiatric Rheumatology Clinic aims to
offer a standard approach to service provision consistent
with usual practice, appointment times are often slightly
longer (~ 1 hour) which may allow for more in-depth assessments to be carried out compared to usual podiatric
practice. Secondly, the retrospective nature of the current
study meant data were extracted from clinical records that
were not originally designed for research purposes and
there is currently an absence of validated tools to categorise clinical record data based on service provision. However, the processes used to categorise this data have been
explicitly outlined in the methods section to improve reproducibility. It should also be acknowledged that this review included data from 2020 through 2021 in which the
Covid-19 pandemic and nationwide lockdowns would
have influenced appointment numbers and time between
appointments due to closure of the clinic. Finally, this review did not capture data related to the efficacy of podiatric services for people with inflammatory rheumatic
diseases due to the absence of a standardised measure of
treatment outcome used consistently across appointments. This will be the focus of future research.

Conclusion
In conclusion, this study has shown that people with inflammatory rheumatic diseases present with a wide
range of foot problems that go beyond general skin/nail
care and education to include footwear, orthoses, other
padding/offloading devices, wound care, exercise prescription and referrals. The results have also shown that
a specialist podiatric rheumatology clinic dedicated to
people with inflammatory rheumatic diseases can provide services targeted towards these foot problems.
Abbreviation
AUT: Auckland University of Technology.
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