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Abstract

Background: A teledermoscopy service was established in January 2010 wherein patients attended nurse-led clinics for the
imaging of lesions of concern and remote diagnosis by a dermatologist.

Objective: This study aims to review the number of visits, patient characteristics, the efficiency of the service, and the diagnoses
made.

Methods: We evaluated the waiting times and diagnoses of skin lesions for all patient visits from January 1, 2010, to May 31,
2019. The relationships between patient characteristics and the diagnosis of melanoma were specifically analyzed.

Results: The teledermoscopy clinic was attended by 6479 patients for 11,005 skin lesions on 8805 occasions. Statistically
significant risk factors for the diagnosis of melanoma and melanoma in situ were male sex (P<.001), European ethnicity (P=.001),
an age of 65 to 74 years (P=.001), and Fitzpatrick skin type 2 (P=.001). Attendance was maximal during 2015 and 2016. The
seasonal variations in visits from 2011 to 2018 revealed a consistent peak at the end of summer and a dip at the end of winter. In
the year 2010, a total of 306 patients attended the clinic; 76.1% (233/306) of these patients were discharged to primary care, and
23.9% (73/306) were referred to a hospital for a specialist assessment. For patients who were diagnosed with suspected melanoma
by a dermatologist from January 1, 2010, to May 31, 2019, the median waiting time for an imaging appointment was 44.5 (mean
57.9; range 8-218) days. The most common lesions diagnosed were benign naevus (2933/11,005, 26.7%), benign keratosis
(2576/11,005, 23.4%), and keratinocytic cancer (1707/11,005, 15.5%); melanoma was suspected in 4.6% (507/11,005) of referred
lesions. The positive predictive value of melanoma and melanoma in situ was 61.1% (320 true positives and 203 false positives).
The number needed to treat (ie, the ratio of the total number of excisions to the number with a histological diagnosis of melanoma
or melanoma in situ) was 2.02.

Conclusions: A teledermoscopy service offered by nurse-led imaging clinics can provide efficient and convenient access to
dermatology services by streamlining referrals to secondary care and prioritizing patients with skin cancer for treatment.

(JMIR Dermatol 2022;5(4):e36351) doi: 10.2196/36351
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Introduction

New Zealand had the second highest rate of melanoma
worldwide in 2018, following Australia [1]. In 2017, the New
Zealand Cancer registry recorded 2553 cases of melanoma, with
an age-standardized incidence rate of 35.1 per 100,000 people,

and melanoma was one of the top 10 causes of cancer death
among both women and men in 2016, 2017, and 2018 [2]. It
was predicted that 90,400 New Zealanders would be diagnosed
with at least one in situ or invasive keratinocytic cancer (also
known as nonmelanoma skin cancer) in 2018 [3]. Diagnostic
uncertainty results in high rates of referrals to dermatologists.
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Access to dermatology outpatient clinics in New Zealand is
limited by a shortage of dermatologists [4,5], resulting in
unnecessary excisions of benign lesions in primary care and,
potentially, the late diagnosis of melanoma [6]. The New
Zealand Ministry of Health’s Faster Cancer Treatment targets
include a 2-week indicator for ensuring that patients with a high
suspicion of cancer are seen by a specialist service within 2
weeks of being referred; however, these targets have been
difficult for district health boards to achieve. For patients with
a low suspicion of cancer, the expected waiting time is 45 days
for a semiurgent outpatient clinic appointment and 120 days for
a routine outpatient clinic appointment [7].

There has been rapid growth in the use of store-and-forward
teledermoscopy globally, and it has proven to be a valuable
service for both clinicians and patients worldwide. A 14-year
study of UK teledermatology services showed 68% diagnostic
concordance and an 82% satisfaction rate for 40,201
teleconsultations [8]. Another study in Spain showed improved
access to dermatologists through a teledermoscopy service [9].
The use of teledermoscopy has allowed skin lesions to be
diagnosed at remote locations and has reduced the need for
face-to-face consultations. Following a proof-of-concept study
that was conducted in 2008 to confirm whether skin lesions
could be diagnosed from high-quality digital photographs [10],
a teledermoscopy service was established at our center in
January 2010. This teledermoscopy service is a collaboration
between a public hospital and an established private
teledermoscopy company. In an earlier trial of 200 patients who
used a similar service that was provided at another center in
New Zealand, the service resulted in potential financial savings
and shorter waiting times [11].

Through our service, patients referred from primary care for
the assessment of 1 to 5 skin lesions may be scheduled for an
appointment at an imaging clinic in 1 of 3 towns. Information,
including digital images, is collected at these clinics. A specially
trained nurse (ie, a melanographer) collects demographic and
medical information and captures regional, close-up, and
dermoscopic images of the skin lesions that were identified in
the referral for later remote diagnosis by a teledermatologist.
Additional skin lesions of patient or nurse concern can also be
imaged. Total body skin examinations were not offered during
the time covered by this study.

This study aims to record the number of visits over a 9-year and
7-month period, patient characteristics, the efficiency of the
service, and the diagnoses made.

Methods

Ethical Considerations
New Zealand Health and Disability Ethics Committee approval
was not required for this research, as it was a low-risk
retrospective service review.

Recruitment
All patient visits to the teledermoscopy clinic from January 1,
2010, until May 31, 2019, were included in this study. We also
performed analyses on subsets of patients (ie, patients with

confirmed melanoma and patients who attended the clinic from
January 2010 until December 2010).

Regional images were captured by using a Nikon D3300 (Sendai
Nikon Corporation), and macroscopic and dermoscopic images
were captured by using a DermLite Cam v01 (3Gen LLC) and
DermLite Cam v02 (3Gen LLC); other cameras were used in
the first few years. Files were uploaded by using a virtual private
network for storage on a secure server. The files were
downloaded remotely to be viewed, using proprietary software.
Each case was assessed by a dermatologist, who made a
diagnosis and formulated a management plan. The referring
primary care physicians and patients expected to receive a
diagnosis report within 7 to 10 working days after the patients’
appointments.

The dates of imaging, patient-related data, and lesion-specific
data were extracted from the service database. The recorded
demographic information (age, sex, and ethnicity) and data on
melanoma risk factors, such as Fitzpatrick skin type (1: pale,
burns easily; 2: fair, burns easily; 3: darker white, tans easily;
4: brown, tans easily; 5-6: dark brown or black, always tans),
eye and hair color, a personal and family history of melanoma,
outdoor occupation, and a history of sunburn, were collected.
The diagnosis software was accessed to review the dates of
referrals, patients’ medical and lesion histories, and skin lesion
assessments. Patients’ hospital electronic health records were
accessed to obtain histopathology results following the excision
of suspected melanoma.

Statistical Analysis

Risk Factors for Melanoma
Patient characteristics and risk factors were analyzed for a subset
of patients with confirmed melanoma. Statistical tests (Z test,
Pearson chi-square test, and Fisher exact test) were conducted
to determine the significance of patient characteristics and the
occurrence of melanoma.

A Z test was used to compare the statistical significance of the
relationship between sex and the occurrence of melanoma. A
Pearson chi-square test was used to compare the relationships
among age, ethnicity, skin type, risk factors, and the occurrence
of melanoma for sample sizes of <5, and a Fisher exact test was
used to calculate the P value. Patients with “unsure” responses
were excluded from the analysis.

Trend and Timeline
The number of visits over 2010 to 2018 and the number of visits
for all months over this 9-year period were calculated. Visits
in the year 2019 were excluded, as the data were only collected
up to May 31, 2019. The number of patients with confirmed
melanoma (in situ and invasive) were compared with the number
of patient visits each month. A linear regression model was used
to analyze the relationships among months, the number of visits,
and the occurrence of melanoma over the 9-year period. The

R2 value was calculated to predict how well the data fit the
regression model.
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Efficiency of the Service
We analyzed a subset of patients who were seen in the clinic
from January until December 2010. The percentage of patients
who were referred to a hospital for a specialist assessment was
calculated. The waiting time for an appointment was based on
the difference between the date of the referral and the date of
imaging. Wait times for treatments (excision or discharge) were
determined for a subset of patients.

Diagnoses
Skin lesions were classified via teledermoscopic diagnosis. Skin
cancers were compared to the total number of skin lesions
([melanoma + keratinocytic cancer]/total lesions × 100). The
percentages of benign and premalignant lesions were calculated.
Based on the subset of skin lesions for which excision was
recommended, the percentage of confirmed melanoma or
melanoma in situ (based on histology), the number needed to
treat (NNT), and positive predictive value (PPV) were also
determined.

Quality Standards
Aspects of the teledermoscopy service were compared with the
2011 Quality Standards for Teledermatology by the British
Association of Dermatologists [12].

Results

Recruitment
Between January 1, 2010, and May 31, 2019, a total of 6479
patients attended the teledermoscopy clinic on 8805 occasions
(female: 4087/6479, 63.1%; male: 2392/6479, 36.9%). The
majority of visits were of physician concern (5608/8805, 63.7%),
and the remainder (3202/8805, 36.3%) were referred due to
patients’ concerns. Images were taken of 11,005 unique skin
lesions.

The median age of the 6479 patients was 57 years (mean 53.67
years; range 2 months to 100 years). As per Table 1, most
patients self-identified as New Zealand European (5800/6479,
89.5%). The remaining patients self-identified as Maori
(321/6479, 5%), Pacific Islander (29/6479, 0.4%), Asian
(158/6479, 2.4%), and other (160/6479, 2.5%).

Among the 6479 patients, the Fitzpatrick skin type was recorded
as type 1 for 437 (6.7%) patients, type 2 for 4022 (62.1%)
patients, type 3 for 1478 (22.8%) patients, type 4 for 503 (7.8%)
patients, and type 5 or 6 for 25 (0.4%) patients. The skin type
of 14 (0.2%) patients were not recorded.

Table 1. Demographic characteristics of patients who attended the teledermoscopy service.

Patients with histologically confirmed melanoma (n=330)All patients (N=6479)Demographic characteristics

6857Age (years), median

176:154 (1.14)2392:4087 (0.59)Number of male patients:number of female patients (ratio)

Ethnicity, n (%)

330 (100)5800 (89.5)European

0 (0)350 (5.4)Māori or Pacific Islander

0 (0)158 (2.4)Asian

0 (0)160 (2.5)Othera

aMixed, Mediterranean, other White, and other Black patients.

Risk Factors for Melanoma
The median age of 330 patients with histologically confirmed
melanoma was 68 (mean 73.5; range 20-93) years. There was
a statistically significant higher incidence of melanoma in men
(176/330, 53.3%; SD 0.0175; P<.001). The 65 to 74 years age
group had the highest occurrence of histopathologically
confirmed melanoma (P=.001); all self-identified as European.

Trend and Timeline
Clinic visit numbers were maximal in the years 2015 and 2016.
The seasonal variations in visits from 2011 to 2018 revealed a
consistent peak between March and April—the end of summer
in New Zealand—and a dip between August and
September—the end of winter. A linear regression model was
used to demonstrate a statistically significant linear relationship
among the variables (P<.001).

The lowest proportion of histologically confirmed melanomas
was found in winter (72/1969, 3.65%; from June to August),

and the highest was 4.37% (91/2082) in spring (from September

to November). However, the R2 value was 0.22 when including
outliers and 0.3 when not including outliers; hence, it is a poor
sign that the predictive models and chi-square distribution test
showed no statistically significant relationship between the
months and the occurrence of melanoma (P=.65).

Efficiency of the Service
Figure 1 shows the flowchart of patients who attended the
teledermoscopy clinic from January to December 2010. Of the
306 patients seen during this period, 23.9% (n=73) subsequently
required a hospital specialist appointment. Biopsy or excision
was recommended for 59 (19.2%) patients with 68 lesions. In
total, 76.1% (n=233) of patients were discharged back to primary
care.

Between January 2010 and May 2019, melanoma was strongly
suspected in 463 patients; they had a median waiting time of
44.5 (mean 57.9; range 8-218) days for imaging and a median
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waiting time of 63 (mean 63.2; range 28-94) for the first treatment received.

Figure 1. Flowchart of patients who attended the teledermoscopy clinic from January to December 2010. Other diagnoses included benign keratosis,
vascular lesions, inflammatory lesions, collisions, other benign lesions, dermatofibroma, and uncertain diagnoses. GP: general practitioner.

Diagnoses
The teledermatologist suspected skin cancer in 20.1%
(2214/11,005) of the lesions (nonmelanoma skin cancer
[keratinocytic]: 1707/11,005, 15.5%; melanoma: 507/11,005,
4.6%).

The most common benign diagnosis was benign melanocytic
naevus (2933/11,005, 26.7%); naevi were classified as atypical
or dysplastic in 236 of these cases. Other diagnoses included
benign keratosis (2576/11,005, 23.4%), premalignant skin
lesions (1132/11,005, 10.3%), other benign lesions (707/11,005,
6.4%), vascular lesions (325/11,005, 3%), inflammatory
conditions (187/11,005, 1.7%), dermatofibromas (187/11,005,
1.7%), and nail abnormalities (125/11,005, 1.1%).

There were 291 skin lesions with no specific diagnosis (did not
require further assessment), 206 nondiagnostic skin lesions
(required face-to-face outpatient clinic appointments), 96 lesions
that had resolved prior to imaging, 18 collision lesions with
more than 1 diagnosis, and 8 treatment-related lesions.

The diagnosing dermatologist recommended excision for 744
lesions due to a high suspicion (523/744, 70.3%) or mild
suspicion (221/744, 29.7%) of melanoma. Of the 523 with a
high suspicion of melanoma, 320 were confirmed based on
histology (melanoma in situ: n=209; invasive melanoma:
n=111). The PPV of melanoma and melanoma in situ in this
study was 61.1% (320 true positives and 203 false positives);
in other words, there was 61.1% diagnostic agreement between
the teledermatologist and the histopathology. Among the 744

excised lesions, there were 367 (49.3%) confirmed melanomas;
243 (243/367, 66.2%) were melanoma in situ and 124 (124/367,
33.8%) were invasive melanoma. The ratio of melanoma in situ
to invasive melanoma (243:124) was 1.96. The ratio of the total
number of excisions to the number with a histological diagnosis
of melanoma or melanoma in situ was the NNT (2.02).

Quality Standards
Our teledermoscopy service met 6 of the 8 British Primary Care
Commissioning’s Quality Standards for Teledermatology [12].

There were clear guidelines on referral pathways for general
practitioners, and only patients with skin lesions suspicious of
cancer were referred. Informed consent was obtained from all
patients. All images were taken by competent staff, and
diagnoses were made by dermatologists who had experience in
teledermatology.

The median waiting time for patients with suspected melanoma
has exceeded the 2-week waiting time target. The Quality
Standards for Teledermatology recommend that 1 audit and 1
patient survey be conducted every 12 months. We have
conducted several partial audits over the years (some are
included in this paper) but only conducted a single, limited
patient survey [11].

Discussion

The teledermoscopy service was able to deliver more efficient
health care and improved access to specialist diagnoses.
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Principal Results
We have shown that community-based teledermoscopy clinics
can reduce the need for dermatology outpatient appointments.
The preponderance of women who attended the clinic
(4087/6479, 63.1%) corresponds with the greater utilization of
primary health care services by women [13]. The highest rate
of melanoma was found in men and in the 65 to 74 years age
group. Our figures confirm the prevalence of melanoma in
fair-skinned individuals who are predominantly of European
ancestry. The high risk of melanoma in this population can be
explained through genetic predisposition and risk behavior [14].
Our sex and age group findings were comparable to the New
Zealand Cancer Registry data from 2015 to 2017, in which a
melanoma diagnosis is most common in men and in the 70 to
74 years age group. Further, 89.5% (5800/6479) of patients who
attended clinic self-identified as New Zealand European in our
study; however, Statistics New Zealand reported that the New
Zealand population has a smaller proportion of New Zealand
European individuals (74%) [15].

Seasonal variations in visits showed peaks in referrals and
imaging at the end of summer and may have been due to (1)
high lesion visibility during summer due to light clothing and
(2) high skin cancer awareness during summer months. This is
consistent with melanoma incidence data for New South Wales,
Australia [16].

In terms of efficiency, the important outcomes were the
reductions in waiting times and the streamlining of referrals.
The median waiting time for patients with suspected melanoma
exceeded the 2-week waiting time target. This may have been
due to delays in the receipt and triage of general practitioner
referrals, delays in sending out appointment letters, or high
patient workloads. Most patients (233/306, 76.1%) were
discharged or referred back to primary care.

The PPV of 61.1% and NNT of 2.02 show strong diagnostic
concordance for melanoma. The melanoma in situ to invasive
melanoma ratio of 1.96 indicates a high sensitivity for the
diagnosis of melanoma. The high percentage of benign lesions
diagnosed is encouraging, as without an expert opinion, many
of these may have been subjected to unnecessary diagnostic
procedures. The clinical photographs that were taken by a
trained nurse (ie, a melanographer) using standardized

equipment were of consistently high quality, allowing confident
diagnoses to be made by our experienced dermatologists.

The results above are important in terms of improving health
care access and delivery for the wider population. Our
recommendations for current services include increasing the
number of locations for imaging clinics, recruiting nurses with
an appropriate level of training, and developing fast-tracked
referral guidelines for high-risk individuals.

Comparison With Prior Work
The diagnostic classifications in this study were comparable to
those of other large teledermoscopy services. Mehrtens et al [8]
reported benign naevus, seborrheic keratosis, and keratinocytic
cancer in 25%, 22%, and 23% of 40,201 patients who attended
a teledermoscopy service in the United Kingdom, respectively.
Moreno-Ramirez et al [9] reported benign naevus, seborrheic
keratosis, and keratinocytic cancer in 23%, 23.8%, and 10.4%
of 34,553 patients who attended a teledermoscopy service in
Spain, respectively.

Limitations
Through our service, imaging is offered in 3 locations, so
patients must travel beyond their primary care facility to access
the service. The main concern has been prolonged delays prior
to imaging.

Referrals to the service described herein decreased from
mid-2017 onward, that is, after the introduction of an electronic
referral pathway for suspected skin cancer that encourages
referrers to attach their own clinical and dermoscopic images.

We have not undertaken a formal retrospective review of the
lesions that were diagnosed as benign via teledermoscopy, so
we cannot report the false-negative rate. However, the high
percentage of benign lesions diagnosed in this study is
encouraging. A systematic review of the data for the Auckland
service reported a negative predictive value of 96%, with 2
false-negative diagnoses of melanoma [10].

Conclusions
The teledermoscopy imaging service we have described has
provided accurate diagnoses, thereby minimizing unnecessary
visits to outpatient clinics, so that patients with confirmed skin
cancer can be prioritized for surgery.

Acknowledgments
We would like to acknowledge MoleMap New Zealand—the provider of the imaging service—on behalf of Waikato District
Health Board. We also thank the melanographers at Anglesea Clinic, the patients who gave permission for their photographs to
be used for publication, Thames and Te Kuiti Hospitals, the diagnosing dermatologists at Waikato Hospital (AO, Dr Marius
Rademaker, and Dr Anita Eshraghi), and the service data analyst for their assistance in locating some of the data (Vijen Reddy).

No external funding was received for this study.

Authors' Contributions
NSCT conducted the data analysis during their research for a final-year student elective (2019) and authored this paper. AO was
responsible for the concept of this study, data collection, and the supervision of students and authored this paper.

Conflicts of Interest
AO is paid a service fee by MoleMap New Zealand to diagnose their private patients but has no financial interest in the company.

JMIR Dermatol 2022 | vol. 5 | iss. 4 | e36351 | p. 5https://derma.jmir.org/2022/4/e36351
(page number not for citation purposes)

Teoh & OakleyJMIR DERMATOLOGY

XSL•FO
RenderX

http://www.w3.org/Style/XSL
http://www.renderx.com/


References

1. Skin cancer statistics. World Cancer Research Fund International. URL: https://www.wcrf.org/dietandcancer/cancer-trends/
skin-cancer-statistics [accessed 2019-08-07]

2. Selected cancers 2015, 2016, 2017. Ministry of Health New Zealand. 2019 May 22. URL: https://www.health.govt.nz/
publication/selected-cancers-2015-2016-2017 [accessed 2022-09-21]

3. Sneyd MJ, Gray A. Expected non melanoma skin (keratinocytic) cancer incidence in New Zealand for 2018. Health
Promotion Agency. 2018 Mar. URL: https://tinyurl.com/2443xc3u [accessed 2019-08-07]

4. Register of doctors. Medical Council of New Zealand. URL: https://www.mcnz.org.nz/registration/register-of-doctors/
?keyword=&location=&area=dermatology&status=2019 [accessed 2019-08-07]

5. Thompson L. Dermatology sector suffering 'massive unmet need' due to lack of dermatologists. Newshub. 2022 Mar 09.
URL: https://www.newshub.co.nz/home/politics/2022/09/
dermatology-sector-suffering-massive-unmet-need-due-to-lack-of-dermatologists.html [accessed 2022-09-20]

6. Chen SC, Pennie ML, Kolm P, Warshaw EM, Weisberg EL, Brown KM, et al. Diagnosing and managing cutaneous
pigmented lesions: primary care physicians versus dermatologists. J Gen Intern Med 2006 Jul;21(7):678-682 [FREE Full
text] [doi: 10.1111/j.1525-1497.2006.00462.x] [Medline: 16808765]

7. Health targets: Faster cancer treatment. Ministry of Health New Zealand. 2018. URL: https://tinyurl.com/34zsmvub [accessed
2019-08-08]

8. Mehrtens SH, Shall L, Halpern SM. A 14-year review of a UK teledermatology service: experience of over 40 000
teleconsultations. Clin Exp Dermatol 2019 Dec;44(8):874-881. [doi: 10.1111/ced.13928] [Medline: 30767255]

9. Moreno-Ramírez D, Raya-Maldonado J, Morales-Conde M, Ojeda-Vila T, Martín-Gutiérrez FJ, Ruíz-de-Casas A, et al.
Increasing frequency of seborrheic keratosis diagnoses as a favorable consequence of teledermatology-based skin cancer
screening: A cross-sectional study of 34,553 patients. Am J Clin Dermatol 2017 Oct;18(5):681-685. [doi:
10.1007/s40257-017-0283-z] [Medline: 28397109]

10. Tan E, Yung A, Jameson M, Oakley A, Rademaker M. Successful triage of patients referred to a skin lesion clinic using
teledermoscopy (IMAGE IT trial). Br J Dermatol 2010 Apr;162(4):803-811. [doi: 10.1111/j.1365-2133.2010.09673.x]
[Medline: 20222920]

11. Lim D, Oakley AMM, Rademaker M. Better, sooner, more convenient: a successful teledermoscopy service. Australas J
Dermatol 2012 Feb;53(1):22-25. [doi: 10.1111/j.1440-0960.2011.00836.x] [Medline: 22309326]

12. Primary Care Commissioning. Quality standards for dermatology: Providing the right care for people with skin conditions.
Sociedad Argentina de Dermatología. 2011. URL: https://sad.org.ar/wp-content/uploads/2020/12/
Teledermatology-Quality-Standards.pdf [accessed 2019-08-08]

13. Bertakis KD, Azari R, Helms LJ, Callahan EJ, Robbins JA. Gender differences in the utilization of health care services. J
Fam Pract 2000 Feb;49(2):147-152. [Medline: 10718692]

14. Whiteman DC, Parsons PG, Green AC. p53 expression and risk factors for cutaneous melanoma: a case-control study. Int
J Cancer 1998 Sep 11;77(6):843-848 [FREE Full text] [doi:
10.1002/(sici)1097-0215(19980911)77:6<843::aid-ijc8>3.0.co;2-u] [Medline: 9714052]

15. 2013 QuickStats about national highlights. Statistics New Zealand. 2013. URL: https://tinyurl.com/44ddp554 [accessed
2022-08-30]

16. Boniol M, Armstrong BK, Doré JF. Variation in incidence and fatality of melanoma by season of diagnosis in new South
Wales, Australia. Cancer Epidemiol Biomarkers Prev 2006 Mar;15(3):524-526. [doi: 10.1158/1055-9965.EPI-05-0684]
[Medline: 16537711]

Abbreviations
NNT: number needed to treat
PPV: positive predictive value

Edited by R Dellavalle; submitted 11.01.22; peer-reviewed by S Sabarguna, M Hofford, D Madhusudhan; comments to author 07.05.22;
revised version received 30.08.22; accepted 17.09.22; published 06.10.22

Please cite as:
Teoh NSC, Oakley A
A 9-Year Teledermoscopy Service in New Zealand: Retrospective Service Review
JMIR Dermatol 2022;5(4):e36351
URL: https://derma.jmir.org/2022/4/e36351
doi: 10.2196/36351
PMID:

JMIR Dermatol 2022 | vol. 5 | iss. 4 | e36351 | p. 6https://derma.jmir.org/2022/4/e36351
(page number not for citation purposes)

Teoh & OakleyJMIR DERMATOLOGY

XSL•FO
RenderX

https://www.wcrf.org/dietandcancer/cancer-trends/skin-cancer-statistics
https://www.wcrf.org/dietandcancer/cancer-trends/skin-cancer-statistics
https://www.health.govt.nz/publication/selected-cancers-2015-2016-2017
https://www.health.govt.nz/publication/selected-cancers-2015-2016-2017
https://hpa.org.nz/sites/default/files/Expected%20Non%20Melanoma%20Skin%20KC%20incidence%20in%20NZ%20for%202018_FinalReport_777173.pdf
https://www.mcnz.org.nz/registration/register-of-doctors/?keyword=&location=&area=dermatology&status=2019
https://www.mcnz.org.nz/registration/register-of-doctors/?keyword=&location=&area=dermatology&status=2019
https://www.newshub.co.nz/home/politics/2022/09/dermatology-sector-suffering-massive-unmet-need-due-to-lack-of-dermatologists.html
https://www.newshub.co.nz/home/politics/2022/09/dermatology-sector-suffering-massive-unmet-need-due-to-lack-of-dermatologists.html
https://onlinelibrary.wiley.com/resolve/openurl?genre=article&sid=nlm:pubmed&issn=0884-8734&date=2006&volume=21&issue=7&spage=678
https://onlinelibrary.wiley.com/resolve/openurl?genre=article&sid=nlm:pubmed&issn=0884-8734&date=2006&volume=21&issue=7&spage=678
http://dx.doi.org/10.1111/j.1525-1497.2006.00462.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16808765&dopt=Abstract
https://web.archive.org/web/20210518004200/https://www.health.govt.nz/new-zealand-health-system/health-targets/about-health-targets/health-targets-faster-cancer-treatment
http://dx.doi.org/10.1111/ced.13928
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30767255&dopt=Abstract
http://dx.doi.org/10.1007/s40257-017-0283-z
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28397109&dopt=Abstract
http://dx.doi.org/10.1111/j.1365-2133.2010.09673.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20222920&dopt=Abstract
http://dx.doi.org/10.1111/j.1440-0960.2011.00836.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22309326&dopt=Abstract
https://sad.org.ar/wp-content/uploads/2020/12/Teledermatology-Quality-Standards.pdf
https://sad.org.ar/wp-content/uploads/2020/12/Teledermatology-Quality-Standards.pdf
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=10718692&dopt=Abstract
https://onlinelibrary.wiley.com/resolve/openurl?genre=article&sid=nlm:pubmed&issn=0020-7136&date=1998&volume=77&issue=6&spage=843
http://dx.doi.org/10.1002/(sici)1097-0215(19980911)77:6<843::aid-ijc8>3.0.co;2-u
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=9714052&dopt=Abstract
https://www.stats.govt.nz/assets/Uploads/Retirement-of-archive-website-project-files/Reports/2013-Census-QuickStats-about-national-highlights/quickstats-national-highlights.pdf
http://dx.doi.org/10.1158/1055-9965.EPI-05-0684
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16537711&dopt=Abstract
https://derma.jmir.org/2022/4/e36351
http://dx.doi.org/10.2196/36351
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/


©Novell Shu Chyng Teoh, Amanda Oakley. Originally published in JMIR Dermatology (http://derma.jmir.org), 06.10.2022.
This is an open-access article distributed under the terms of the Creative Commons Attribution License
(https://creativecommons.org/licenses/by/4.0/), which permits unrestricted use, distribution, and reproduction in any medium,
provided the original work, first published in JMIR Dermatology, is properly cited. The complete bibliographic information, a
link to the original publication on http://derma.jmir.org, as well as this copyright and license information must be included.

JMIR Dermatol 2022 | vol. 5 | iss. 4 | e36351 | p. 7https://derma.jmir.org/2022/4/e36351
(page number not for citation purposes)

Teoh & OakleyJMIR DERMATOLOGY

XSL•FO
RenderX

http://www.w3.org/Style/XSL
http://www.renderx.com/

