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Summaries
Risk factors for readmission in patients with acute diverticulitis: a retrospective study  
at Auckland City Hospital
Stina Höckert, Patricia Maldonado Valdivieso, Rebekah Jaung, Pamela Buchwald, Ian Bissett

After acute diverticulitis, patients who presented with a collection, a previous history of the disease or 
Māori origin have a higher risk of recurrence.  The findings about ethnicity needs further investigation 
utilising appropriate research methodologies.

Doctors’ views on the impact of the absence of an in-person rheumatology service  
at a major New Zealand hospital
Sinead Donnelly, Yesim Ersoy, Rebecca Grainger

Rheumatic diseases often present with musculoskeletal symptoms but can affect any body system.  
Rheumatologists are the medical specialists (Physicians) specifically trained in, and are expert in, 
assessing and managing rheumatic diseases. Best practice requires rheumatologists to be involved in all 
stages of care of people with rheumatic diseases.Wellington Hospital does not have any rheumatologists 
on staff.  If a person admitted to Wellington Hospital (inpatients) has or could have a rheumatic disease, 
the doctors at Wellington hospital have to use telephone advice from rheumatologists at nearby Hutt 
Hospital.  This is unusual in that all other large hospitals in Aotearoa New Zealand have rheumatologists 
on site (on staff) and patients are seen by the rheumatologist during that admission and all other medical 
specialities are available for in-person consultation at Wellington Hospital.Doctors on the internal 
medicine service at Wellington hospital told us this anomaly had three main impacts: 1) a negative impact 
on quality of patient care, which is inequitable to other nearby DHBs; 2) workarounds are found; and 3) 
doctors’ knowledge of rheumatology and education opportunities suffer. Best practice was considered 
to be an in-person rheumatology consultation service, as offered at the six DHBs surveyed.These data 
have important implications how future rheumatology services are provided in New Zealand public 
hospitals, highlighting potential problems when in person review by a rheumatologist is not available.  
This has implications for the re-organisation of the health system by Te Whatu Ora Health New Zealand 
when aiming to meet the expectations of the Pae Ora (Healthy futures) Bill 2022.

Improving early detection of colorectal cancer in Aotearoa New Zealand:  
how do the direct access criteria perform?
Rhys A John, Holly Wang, Valentyna Sylevych, James D Falvey

In New Zealand, patients with gastrointestinal symptoms can be referred for colonoscopy or other 
equivalent tests if they meet certain national criteria (which include an age range, symptoms such as 
the presence of blood in the stool, and whether the patient has a low red blood cell count caused by iron 
deficiency). Our study looked at all colonoscopy referrals to Christchurch Hospital through this referral 
pathway during the year 2018 to examine, amongst other outcomes, how the current criteria perform 
at detecting colon cancer. Of the 3,200 referrals, 128 patients were found to have colon cancer, which 
is only 4.0% of the referred patients. This can be thought of as the number of colonoscopies needing 
to be performed to detect one cancer being 25. Due to the pressure on colonoscopy resources in New 
Zealand, we argue that the current performance of the pathway is inadequate primarily due to the poor 
performance of a patient’s symptoms alone in determining colon cancer risk, and this leads to a large 
number of colonoscopies being performed with a low cancer “yield”. An improved pathway is required, 
which might combine symptom-based criteria with the addition of a test to detect the presence of blood 
in the stool (similar to the test used in the national bowel screening programme). This approach has been 
enacted in the UK in order to better target colonoscopy resources and has been shown to outperform 
symptom-based criteria.
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Audit of Southern DHB B4 School hearing screening referral process: is there unmet need?
Thomas Oliver, Paul Joice, Patrick J D Dawes

The B4 School Check for hearing works well in Otago and Southland, it identifies those at risk of hearing 
loss and has good guidelines for managing these children. The check also shows that more Māori and 
Pasifika children may have glue ear compared to others and this warrants attention so that and hearing 
loss is managed as they commence school.

The effect of COVID-19 on orthopaedics in Aotearoa New Zealand 
—a survey of orthopaedic surgeons and training registrars
Matthew J Bowman, Scott M Bolam, Mark Wright

This study is surveyed New Zealand orthopaedic surgeons and registrars who are training to be 
orthopaedic surgeons to assess the impact of COVID-19. Both consultants and training registrars felt more 
burnt out because of the pandemic. Theatre productivity was believed to have reduced significantly. The 
disruptions caused by COVID-19 significantly impacted the training for both registrars and consultants.

Microvascular reconstruction outcomes from a New Zealand oral  
and maxillofacial surgery unit
Hannah Maher, Ellen Simpson, Thasvir Singh 

Treatment of large defects in the oral cavity is unique because of the many roles of the oral cavity. 
Commonly tissue grafts including muscle, fat, skin, blood vessels +/- bone are used in the reconstruction. 
The operation is often long and requires specialist training. Waikato Hospital is the only tertiary centre 
in New Zealand where this surgery is done independently by oral and maxillofacial surgeons. The aim of 
this study was to audit the outcomes of patients treated by this department to ensure they are receiving 
quality care. The results show that the Oral and Maxillofacial Department at Waikato Hospital have 
results similar or better than most results from other departments both nationally and internationally. 

Radiology and Te Whatu Ora – Health New Zealand in 2022. Why we should all care
Anthony James Doyle

Radiology is a key enabler of clinical medicine and has been shown to be highly cost effective. Demand 
and activity have increased over time, with demand for computed tomography (CT), magnetic resource 
imaging (MRI) and ultrasound (US) growing faster than population growth. Resources in the public 
sector have not kept up with demand, exacerbated by the COVID-19 pandemic. A reliance on an overseas 
trained workforce has resulted in critical shortages. This paper covers the areas of need and how these 
can be addressed over the next few years. 
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Suicide amongst doctors 
Roger Mulder, Frank Frizelle

M ental health conditions are a significant 
part of the national burden of disease.1 
Burnout, depression and anxiety are 

increasingly common diseases amongst doctors 
that impair their ability to perform at home and 
at work, as well as cope with life stressors.2,3 Burn-
out has been documented to affect 45% in a con-
sultant survey in one New Zealand hospital prior 
to the COVID-19 pandemic, and this is likely to 
have increased with the present frustrating work 
environment.4 Overseas counties have found 
increased mental health issues amongst doctors 
in the present phase of the COVID-19 pandemic.5,6

Documentation of increased suicide risk among 
doctors dates back to the nineteenth century.  
Estimates of suicide vary but are generally con-
sidered to be higher than the general population. 
The first published systematic review in 2004 
estimated doctors’ relative risk at 1.41 (95% CI 
1.21–1.65) for men and 2.27 (95% CI 1.90–2.73) for 
women compared with the general population.7 

However, a second more recent systematic review 
and meta-analysis reported that male physicians 
had a lower rate compared with men in general 
(0.67; 95% CI 0.55–0.79), and while female phy-
sicians still had a higher rate (1.46; 95% CI 1.02–
1.91), it was considerably less than that reported 
15 years prior. The study also compared suicide 
rates before and after 1980 and showed a signifi-
cant decrease over this time.8

Despite this encouraging news, there remain 
headlines,9 expressing concern over the suicide risk 
of doctors. It is possible that rates have again risen 
since the data used in the most recent review pre-
dated COVID-19. Furthermore, the fact remains 
that although female rates have dropped, they 
remain significantly higher than the general 
population.

The most common contributors to suicide risk 
are burnout, depression, alcohol and drug dis-
orders, and compassion fatigue.10 Most surveys 
report that rates of burnout and depression in 
doctors are higher than rates found in the general 
population. A series of meta-analyses estimate the 
prevalence of depression to be 27% in medical 
students, 29% in resident doctors, and up to 60% 
in practising doctors.10

Rates of depression and thoughts of suicide in 
doctors are reported to be significantly higher 
than other professionals leading to speculation 
that personality traits associated with good doctor-
ing—perfectionism, obsessiveness and competi-
tiveness—may act against them when stressed.11 

In a system where doctors feel unable to deliver 
the care required by their patients, they may 
suffer guilt for events beyond their control. 
Defences that are useful in surviving medical 
practices such as intellectualisation, dissociation 
and sublimation may make it harder to create 
attachments to others, or to recognise when the 
emotional burden of work becomes too much, 
therefore contributing to the spiralling of discon-
tent and increased risk of suicide.11

In addition, doctors tend to neglect their own 
need for psychiatric, emotional, or medical help, 
and are more critical of themselves and others.7 

They are more likely to blame themselves for 
their illnesses and feel they have failed by  
becoming mentally unwell. Henderson et al. 
(2012) studied doctors out of work with mental  
illness and reported that most felt guilty, ashamed 
and fearful. They were also stigmatised within 
and outside the profession, leaving them isolated 
and sad. Most described a lack of support from 
colleagues, which may help explain why 41% of 
doctors said they would not disclose their mental 
illness.12

Complaints and disciplinary processes are 
increasingly recognised burdens that weigh heav-
ily on doctors, adding to their risk. A survey of 
doctors, comparing those with recent or current 
complaints, found that they were more than twice 
as likely to report thoughts of self-harm or sui-
cidal ideation and, of those referred to the General 
Medical Council in the UK, around one in four had 
moderate to severe depression and/or anxiety.13

In summary, suicide in doctors appears to be 
associated with multiple factors including: organ-
isational and occupational stressors, such as long 
working hours, increasing administration, lack of 
support, and dealing with death; individual differ-
ences, such as personality, coping style, and skill 
set); and life stressors, such as relationship break-
ups and complaints and litigation.
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What can be done?
Interventions are more likely to be effective if 

there are good data. New Zealand does not have 
this. As far as we can ascertain, there are no data 
on New Zealand doctor suicide or attempted  
suicide rates. We have some data on doctors’ 
burnout which, at 45%, appears similar to most 
Organisation for Economic Co-operation and 
Development (OECD) countries.4 These rates in 
New Zealand medical students are higher, with 
around two-thirds reporting burnout.14

There are no specific, evidence-based interven-
tions to reduce suicide. The most useful interven-
tions are those that focus on improving doctors’ 
mental health, since this is the most potent risk 
factor associated with suicide. The most compre-
hensive available review is one done recently by 
the Society of Occupational Medicine, on UK doc-
tors.15 They noted that primary interventions, 
such as reducing workload and improving team-
work and communication, are the most effective. 
However, changing organisations is complex, 
time-consuming and costly, and almost impossible 
in the present time given the difficulty in bring-
ing in staff from overseas at present. So, health-
care organisations prefer introducing initiatives 
that help individuals enhance their stress man-
agement skills. These secondary interventions 
include mindfulness, psycho-education modules, 
and general stress management training. Meta 
analyses suggest that these produce only minor 
benefits, and then only in those motivated and 
interested in them.15 The responsibility for pro-
tecting one’s health is firmly placed upon that  
person, with the organisation erroneously believ-
ing that these methods are sufficient to tackle 
what could be a pathogenic work environment.

Tertiary interventions are used when a doctor 
experiences ill health, to rehabilitate them and 
adapt their working conditions to their needs 
and circumstances. These are often implemented 
via occupational health and return-to-work pro-
grammes. Doctors may avoid treatment, as they fear 
sanctions from their employer and professional reg-
ulator, such as the Medical Council of New Zealand 
(NZMC). Their fears are not irrational, with exam-

ples of doctors who have spoken publicly about 
their mental health problems being disciplined.11 
In New Zealand, doctors can discreetly inform the 
Te Kaunihera Rata o Aotearoa Medical Council 
of New Zealand, and the health team there plays 
an important role in supporting doctors. Medical 
Protection Society (MPS) and Medical Assurance 
Society (MAS) also fund access to confidential 
counselling services for their members, and doc-
tors who need support should reach out to these 
organisations. The utilisation of these services has 
increased markedly in the last few years. 

In summary, a systemic approach that incor-
porates primary, secondary and tertiary types of 
interventions is recommended. Primary inter-
ventions typically have the strongest impact on 
doctors’ mental health. The creation of Te Whatu 
Ora seems an ideal time to review workloads, 
administrative teamwork, and the complaints 
procedures that doctors are exposed to. There 
is evidence that integrating secondary interven-
tions, such as resilience training, as part of pri-
mary changes can increase the success of both.16 
It has been argued that burnout among doctors 
arises from maladaptive behaviours developed 
during medical education, and subsequently rein-
forced in healthcare organisations. Interventions 
to improve doctors’ mental health will only be 
effective if the “pathogenic” culture from which 
they work is addressed.15

Resources
1737, Need to talk? – Free call or text 1737 any 

time for support from a trained counsellor.
Lifeline – 0800 543 354 or (09) 5222 999 within 

Auckland.
Youthline – 0800 376 633, free text 234 or email 

talk@youthline.co.nz or online chat.
Samaritans – 0800 726 666.
Suicide Crisis Helpline – 0508 828 865 (0508 

TAUTOKO).
For MAS and MPC members – you can access 

EAP Services directly on 0800 327 669 24hrs a day 
or make contact via their website:
(https://www.eapservices.co.nz/).



New Zealand Medical Journal 
Te ara tika o te hauora hapori

2022 Oct 28; 135(1564). ISSN 1175-8716
https://journal.nzma.org.nz/ ©PMA 

editorial 9

competing interests
Nil.

author information
Professor Roger Mulder: Department of Psychological 

Medicine, University of Otago, Christchurch, New 
Zealand.

Professor Frank Frizelle: Editor in Chief NZMJ; 
Professor of Surgery; Clinical Director of General 
Surgery, Department of Surgery, University of Otago 
Christchurch, New Zealand.

corresponding author 
Professor Roger Mulder: Department of Psychological 
Medicine, University of Otago, Christchurch 1840,  
New Zealand. E: roger.mulder@otago.ac.nz

references
1. Rehm J, Shield KD. Global Burden of Disease and 

the Impact of Mental and Addictive Disorders. 
Current Psychiatry Reports. 2019 Feb 7;21(2):10. 
doi:10.1007/s11920-019-0997-0.

2. Bourne T, De Cock B, Wynants L, Peters M, Van 
Audenhove C, Timmerman D, Van Calster B, 
Jalmbrant M. Doctors' perception of support and 
the processes involved in complaints investigations 
and how these relate to welfare and defensive 
practice: A cross-sectional survey of the UK 
physicians. BMJ Open. 2017 Nov 21; 7(11):e017856. 
doi:10.1136/bmjopen-2017-017856.

3. Kumar S. Burnout and Doctors: Prevalence, 
Prevention and Intervention. Healthcare 
(Basel). 2016 Jun 30; 4(3):37. doi:10.3390/
healthcare4030037.

4. Reynolds M, McCombie A, Jeffery M, Mulder R, 
Frizelle F. Impact of burnout on empathy. N Z Med J. 
2021 Feb 19;134(1530):12-20. 

5. De Kock J H, Latham HA, Leslie S J, Grindle M, 
Munoz SA, Ellis L, Polson R, O'Malley CM. A rapid 
review of the impact of COVID-19 on the mental 
health of healthcare workers: Implications 
for supporting psychological well-being. BMC 
Public Health. 2021;21(1):104. doi:10.1186/
s12889-020-10070-3.

6. Galbraith N, Boyda D, McFeeters D, Hassan T. The 
mental health of doctors during the COVID-19 
pandemic. BJPsych Bull. 2021 Apr;45(2):93-97. 
doi:10.1192/bjb.2020.44.

7. Schernhammer E. Taking Their Own Lives – The 

High Rate of Physician Suicide. N Engl J Med. 
2005 Jun 16;352(24):2473-2476. doi:10.1056/
NEJMp058014.

8. Duarte D, El-Hagrassy MM, Couto T, Gurgel W, Fregni 
F, Correa H. Male and Female Physician Suicidality: 
A Systematic Review and Meta-analysis. JAMA 
Psychiatry. 2020 Jun 1;77(6):587-597. doi:10.1001/
jamapsychiatry.2020.0011.

9. Witton B. Senior doctor deaths blamed on high 
workloads and stress. 2020 Nov 26. Retrieved from 
Stuff website: https://www.stuff.co.nz/national/
health/123519499/senior-doctor-deaths-blamed-
on-high-workloads-and-stress.

10. Bailey E, Robinson J & McGorry P. Depression and 
suicide among medical practitioners in Australia. 
Intern Med J; 2018 Mar;48(3):254-258. doi: 10.1111/
imj.13717.

11. Gerada C. Doctors, suicide and mental illness. 
BJPsych Bull. 2018 Aug;42(4):165-168. doi:10.1192/
bjb.2018.11.

12. Cohen D, Winstanley SJ, Greene G. Understanding 
doctors' attitudes towards self-disclosure of mental 
ill health. Occup Med (Lond). 2016 Jul;66(5):383-
389. doi:10.1093/occmed/kqw024.

13. Bourne T, De Cock B, Wynants L, Peters M, Van 
Audenhove C, Timmerman D, Van Calster B, 
Jalmbrant M. Doctors' perception of support and 
the processes involved in complaints investigations 
and how these relate to welfare and defensive 
practice: A cross-sectional survey of the UK 
physicians. BMJ Open. 2017 Nov 21; 7(11):e017856. 
doi:10.1136/bmjopen-2017-017856.

14. Farrell SM, Moir F, Molodynski A, Bhugra D. 
Psychological wellbeing, burnout and substance 
use amongst medical students in New Zealand. Int 
Rev Psychiatry. 2019 Nov-Dec; 31(7-8):630-636. doi:
10.1080/09540261.2019.1681204.

15. Kinman G, Teoh K. What could make a difference 
to the mental health of UK doctors? A review of 
the research evidence [Technical Report]. 2018. 
Retrieved from London, UK: https://www.som.
org.uk/sites/som.org.uk/files/LTF_SOM_mental_
health_of_doctors_0.pdf.

16. Nielsen K, Taris TW, Cox T. The future of 
organizational interventions: Addressing the 
challenges of today's organizations. Work & Stress. 
2010;24(3):219-233. doi:10.1080/02678373.2010.51
9176.



New Zealand Medical Journal 
Te ara tika o te hauora hapori

2022 Oct 28; 135(1564). ISSN 1175-8716
https://journal.nzma.org.nz/ ©PMA 

article 10

Risk factors for readmission in patients 
with acute diverticulitis: a retrospective 
study at Auckland City Hospital
Stina Höckert, Patricia Maldonado Valdivieso, Rebekah Jaung,  
Pamela Buchwald, Ian Bissett

abstract 
aim: Approximately one in five patients with acute diverticulitis (AD) will experience a recurrence. This study aimed to investigate the 
factors at AD admission that correlate with recurrence and test the proposed risk of recurrence-score according to Sallinen et al.
method: This retrospective study followed patients for five years who were admitted with operatively or computed tomography (CT)- 
verified AD at Auckland City Hospital from January 2012–June 2013. Demographic, laboratory, radiological and patient-related factors at 
initial admission were analysed in relation to readmission with recurrent AD and to test a risk score presented by Sallinen et al.
results: In the adjusted analyses, previous diagnosis of AD (OR, 7.3; 95% CI, 3.1–16.9), Māori ethnicity (OR, 5.7; 95% CI, 1.4–22.7) 
and complicated AD at index admission (OR, 2.5; 95% CI, 1.0–6.2), were all independent factors associated with readmission with  
recurrence. High-risk versus low-risk groups, according to the risk score, showed 71.4% and 18.6% recurrence rates, respectively.
conclusion: History of diverticulitis and complicated AD are risk factors for recurrence. The finding of higher recurrence rate in Māori 
requires further investigation utilising appropriate research methodologies. The risk score presented by Sallinen et al. may be a useful 
predictor of recurrent AD.

The risk of developing acute diverticulitis 
(AD) in patients affected by diverticulosis is 
relatively low, approximately 4–7%.1,2 How-

ever, the prevalence of AD is rising, along with 
AD-related hospital admissions, which impacts 
on wider wellbeing as well as imposing socio- 
economic costs.3

Despite complete remission, including regres-
sion of clinical symptoms, approximately 20% of 
all patients will experience recurrence requir-
ing admission.4–6 The risk of recurrence appears 
increased during the first year after the initial AD 
episode and in complicated disease.7,8

During recent years, the management of AD has 
undergone paradigm shifts, with a trend towards a 
more conservative approach.5,6,9–11 Elective resection 
for patients with recurrent AD has been questioned 
and guidelines no longer recommend elective sur-
gery based on certain number of previous episodes 
of AD.5,6,12 Furthermore, there is no evidence that 
a high fibre diet or medical agents prevent recur-
rences.6 Research on the factors at AD admission that 
correlate with recurrent AD requiring admission 
could help detect patients with higher likelihood of 
recurrence with complicated disease, possibly select-
ing those who would benefit from elective surgery. 

Several attempts have been made to create a risk 
of recurrence tool in the decision making regard-
ing aggressive treatment approach and elective 
resection.13,14 Sallinen et al. have presented a sim-
ple bedside risk score to predict complicated recur-
rence that consists of three parameters, including 
previous diagnosis of AD, abscess at index admis-
sion and corticosteroid use.13 

The aims of this retrospective study were to 
identify factors correlating with recurrent AD 
requiring readmission and test the risk score pre-
sented by Sallinen’s group.

Method
Patient population and data sources

All potential admissions for AD were identified 
by the discharge International Classification of Dis-
eases (ICD)- 10 code K57 under General Surgery 
at Auckland City Hospital between January 2012–
June 2013. The National Health Index numbers 
were used to gather clinical data at index admis-
sion and AD readmissions for a follow-up period 
of five years.
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Inclusion/exclusion criteria and 
definitions

Inclusion criteria for the index admission were 
all patients aged >18 years with computed tomog-
raphy (CT) or intraoperative evidence of sigmoid 
AD. Cases with diverticulosis only, elective hospi-
tal admissions, diverticular bleeding, patients liv-
ing outside Auckland District Health Board (ADHB) 
jurisdiction and those lost to follow-up were 
excluded. Patients who underwent acute surgical 
resection on index admission were excluded, as 
those with a previous resection would not pose the 
same risk of recurrent disease. 

Recurrent AD was defined as a subsequent read-
mission with AD >30 days after index admission. 
Readmissions <30 days from the discharge from 
index AD were classified as treatment failure, and 
thus incorporated in the index AD cases.

Study variables at initial admission
At the time of the study, management of the 

patients was guided by the admitting doctor, and 
not by a formal protocol. Demographic information 
of each patient was collected, including age, sex 
and ethnicity. Vital signs were recorded, including 
temperature, heart rate, blood pressure, respira-
tory rate and symptoms of peritonitis. Blood tests, 
including C-reactive protein (CRP), white blood cell 
count (WCC), neutrophil count, sodium, potassium 
and creatinine levels, were collected. The follow-
ing data were extracted from the patient record: 
hours to CT, modified Hinchey classification based 
on CT or intraoperative findings, nil by mouth 
orders, intravenous fluids, intravenous antibiot-
ics, patient-recorded pain score in an emergency 
department, in-hospital mortality, admission to an 
intensive care unit, use of CT-guided percutaneous 
drainage, length of hospital stay, duration of symp-
toms, smoking status, previous abdominal surgery, 
medication including corticosteroids, non-steroi-
dal anti-inflammatory drugs (NSAIDs) and immu-
nomodulators, and comorbidities. Patients were 
classified in either the low- or high-risk group, 
according to the risk score presented by Sallinen 
et al., originally designed to identify complicated 
diverticulitis (see Table 1).14

Follow-up
Information regarding the five-year mortality 

and readmission rates for AD were collected. Read-
missions in the absence of clinically verified AD, 
admissions for “elective operative interventions” 
due to AD and “postoperative complications” after 
AD surgery were not included.

Ethical approval for this study was obtained 
from the Auckland Health Research Ethics Com-
mittee (reference 000046) and the ADHB. 

Statistics
Statistical analyses were performed using IBM 

SPSS Statistics version 25. The study population 
was outlined with descriptive statistics. Categori-
cal variables were analysed with the Chi-squared 
test and Fisher’s exact test. Continuous variables 
were analysed using the student’s t-test and 
Mann–Whitney U test. Differences were consid-
ered statistically significant at a two-tailed p-value 
of <0.05. Multivariate analysis was performed for 
variables that were considered clinically appropri-
ate and had a univariate p-value <0.1. Continuous 
variables were modified to dichotomous variables 
and used in a binary logistic regression analysis. 
As this study is retrospective it was not powered 
to explore details of subgroups, such as different 
ethnicities.

Results
Study cohort

In total, 217 patients affected by AD were reviewed. 
A total of 197 patients with non-surgically treated AD 
were included in the final study (Figure 1). All but 
one patient underwent CT imaging; the remaining 
patient was diagnosed with uncomplicated AD intra-
operatively after suspicion of appendicitis. 

Recurrent disease
During the follow-up period, 44 patients (22.3%) 

with a mean age of 53.5 (49.2–57.9) years had 
readmissions for recurrent AD. 30 (68.2%) of 
these patients had one readmission, eight (18.2%) 
had two readmissions, five (11.4%) had three 
readmissions and one (2.3%) had four read-
missions (Figure 1). In patients with readmis-
sions for recurrent disease, two patients (4.5%) 
underwent acute surgical resection on their first 
readmission. Overall, three patients (1.5%) had 
elective surgery with resection during the study 
period, of which all had previous readmissions 
for recurrent disease. Of those with recurrent 
disease, 10 patients (23%) had complicated AD 
classified by CT, 29 patients (66%) had uncom-
plicated AD and five patients (11%) did not have 
imaging during their recurrence and, therefore, 
were not classified. Māori patients had a signifi-
cantly higher percentage of readmissions with 
recurrent AD compared to non-Māori (9/14 ver-
sus 17/183: p<0.01).
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Figure 1: Study flowchart.

Abbreviation: AD = Acute diverticulitis
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Table 2: Descriptive statistics of patient demographics in the total study cohort and among groups of patients  
readmitted with recurrent acute diverticulitis (AD) and patients without readmission with recurrent AD.

Characteristics Total (%)
Patients with AD 
readmission(s) (%)

Patients without AD 
readmission (%)

P-values

n=197 44 (22.3) 153 (77.7)

Age at index AD (years) 57.8 [55.7–60.0] 53.5 [49.2–57.9] 59.1 [56.6–61.5] 0.03

Age <50 years 68 (34.5) 20 (29.4) 48 (70.6) 0.08 

Female sex 100 (50.8) 23 (23.0) 77 (77.0) 0.82

Male sex 97 (49.2) 21 (21.6) 76 (78.4) 0.82

Ethnicity 0.00

Caucasian 158 (80.2) 31 (19.6) 127 (80.4) 0.07

Māori 14 (7.1) 9 (64.3) 5 (35.7) 0.00

Other 25 (12.7) 4 (16.0) 21 (84.0) 0.31

Note: means and ranges were used for normally distributed data and median for non-parametric; % in brackets, if another not 
indicated. Other ethnicities include Fijian, Indian, Middle Eastern, Niuean, Asian, Samoan, Cook Islander and Tongan.

Table 1: Risk score for recurrence of complicated diverticulitis as suggested by Sallinen et al.14

Points given

Earlier diverticulitis: any 1

CT: abscess 2

Medication: corticosteroids 3

Note: patients are divided into low risk (0–2 points) and high risk (>2 points).
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Table 3: Baseline characteristics at the time of index admission among the total study cohort, and in groups of  
patients readmitted with recurrent acute diverticulitis (AD) and patients without readmission with recurrent AD. 

Characteristics Total (%)
Patients with AD 
readmissions (%)

Patients without AD 
readmission (%)

P-value

n=197 44 (22.3) 153 (77.7 ) 

AD in history 68 (34.5) 28 (41.2) 40 (58.8) 0.01

Previous abdominal surgery 73 (37.1) 16 (21.9) 57 (78.1) 0.91

Smoking status 0.06

Non-smoker 119 (60.4) 20 (16.8) 99 (83.2) 0.02

Smoker 26 (13.2) 7 (26.9) 19 (73.1) 0.55

Ex-smoker 52 (26.4) 17 (32.7) 35 (67.3) 0.04

Comorbidities 

No comorbidities 123 (62.4) 27 (22.0) 96 (78.0) 0.87

Diabetes 19 (9.6) 2 (10.5) 17 (89.5) 0.26

Cardiac disease 34 (17.3) 6 (17.6) 28 (82.4) 0.47

Respiratory disease 22 (11.2) 9 (40.9) 13 (59.1) 0.05

Renal disease 13 (6.6) 2 (15.4) 11 (84.6) 0.74

Malignancy 6 (3.0) 1 (16.7) 5 (83.3) 1.00

Inflammatory disease 9 (4.6) 3 (33.3) 6 (66.7) 0.42

Use of medications 

Steroids 4 (2.0) 2 (50.0) 2 (50.0) 0.22

Immunomodulators 3 (1.5) 2 (66.7) 1 (33.3) 0.13

NSAIDs 9 (4.6) 1 (11.1) 8 (88.9) 0.69

Abbreviation: NSAIDs = non-steroidal anti-inflammatory drugs.
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Demographics of study population 
The study cohort comprised of 100 (50.8%) 

women and 97 (49.2%) men (Table 2). The mean 
age for patients with AD readmission was signifi-
cantly lower, 53.5 (49.2–57.9) years versus 59.1 
(56.6–61.5) years (p=0.03). In the study population, 
158 patients (80.2%) were New Zealand European 
or European, 14 patients (7.1%) were Māori and 
25 patients (12.7%) were categorised as Other.

Medical history
Of the 44 patients with a previous diagnosis of 

AD, 28 (63.3%) had readmissions with AD, com-
pared to 40 of the 155 patients without previous 
history of AD (26%) (p<0.01) (Table 3). Smoking 
status failed to be significant for AD recurrence 
(p=0.06), thus non-smoking status appeared  
protective for recurrence. Among the current 
smokers, 14 patients (53.8%) had complicated 
index AD, compared to 24 (20%) of the non- 
smoking patients and 16 (31%) previous smokers 
(p<0.002). No significant differences in specific 
comorbidity rates were seen in the AD readmis-
sion or non-readmission groups, except for respi-
ratory disease (p=0.05). Only a few patients met 
the criteria for steroid, immunomodulator and 
NSAID use and there were no significant differ-
ences (Table 3).

Clinical data
No significant differences in the vital param-

eters, duration of symptoms prior to admission, 
length of stay for index admission or laboratory 
tests were noted between the AD readmission 
group and non-readmission group. None of the 
patients in the study cohort ended up at the ICU 
on their index admission.

Of the study population, 54 patients (27.4%) 
were classified as having complicated disease 
on index admission. Of those with complicated 
index AD, 18 (33.3%) had readmissions compared 
to 26 (18.2%) of those with uncomplicated index 
AD (p=0.02). The five-year mortality in the study  
population was 13 out of 197 (6.6%) with no signif-
icant difference between the two groups. 

Multivariate analysis
The binary logistic regression analysis identified 

three factors associated with recurrence: history 
of AD (multivariate odds ratio (OR) 7.3; 95% confi-
dence interval (CI) 3.1–16.9), Māori ethnicity (mul-
tivariate OR 5.7; 95% CI 1.4–22.7) and complicated 
index AD (multivariate OR 2.5; 95% CI 1.0–6.2).

Sallinen risk score
Fourteen patients (7%) were classified as having 

high-risk AD on index admission and 183 patients 
(93%) as having low-risk index AD. Of those with 
high-risk AD on index admission, 10 patients (71%) 
had readmissions with recurrent AD versus 34 
patients (19%) in the low-risk group. The OR for 
AD readmission in the high-risk group compared 
to the low-risk group was 11.0 (95% CI 3.2–37.0). 

Discussion
The management of recurrent diverticular 

disease remains controversial since there are no 
clear indications for elective surgery. Despite the 
fact that elective surgery is associated with lower 
morbidity and mortality compared to emergency 
surgery, it still poses some risk for patients who 
may have a very low risk of recurrent AD. The ulti-
mate goal of this study is to help clinicians identify 
those patients with a very high risk of readmis-
sion for recurrent AD where resection may be 
indicated. Our retrospective study revealed a 
readmission rate for AD recurrences of 22%. The 
risk score presented by Sallinen et al identified a 
subgroup with a much greater risk (71%) of read-
mission with AD. Adjusted multivariate analysis 
showed that previous diagnosis of AD and compli-
cated disease were related to recurrence. 

This study tested the risk score presented by 
Sallinen et al., categorising our patients into high- 
versus low-risk groups.14 To our knowledge this 
is the only risk score described for AD. Our find-
ings indicate that this risk stratification model 
is a useful clinical tool, with an 11 times higher 
risk of AD recurrence in the high-risk group com-
pared to the low-risk group. However, there are 
some differences between the present study and 
that of Sallinen et al. Their study used a different 
definition for recurrent AD and included those 
diagnosed and treated as outpatients in their 
uncomplicated group. They presented their score 
as a risk stratification model in the prediction 
of “complicated” recurrent disease, rather than 
“overall” AD recurrence. In fact, when Sallinen 
et al. applied this risk stratification model exclu-
sively for uncomplicated recurrence, it turned out 
not to be a reliable predictor. Sallinen et al. did 
not report the utility of this risk score for overall 
recurrence in their study. Our results, however, 
indicate that this model is a useful tool and could 
potentially be used as a predictor of “overall” AD 
readmission, not only for complicated recurrence.  
Furthermore, Sallinen et al. did not precisely 
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describe how they defined corticosteroid use, 
which could potentially impact the utilisation 
of the risk score. Finally, only 14 patients were  
classified as high risk, and although the vast major-
ity of these developed recurrent AD, this only made 
up a quarter of all those with recurrent AD, as 19% 
of the low-risk group developed recurrent AD. This 
lack of sensitivity of the score must be considered 
in the clinical setting, thus the score itself is insuffi-
cient for decision making regarding resection.

Previous diagnosis of AD was the strongest fac-
tor correlated with AD recurrence. Several studies 
have suggested that patients with more than three 
medically treated episodes of AD had a threefold 
increase in risk of future recurrence, regardless of 
previously uncomplicated or complicated AD epi-
sodes.14,15 This study did not investigate the risk of 
recurrent AD after one or more recurrences, but it 
did emphasise that a history of AD is a strong risk 
factor for recurrent disease.

Participants of Māori ethnicity had a signifi-
cantly higher risk of readmission for AD recur-
rence and a lower mean age at index admission 
compared to NZ European participants. This was 
an unexpected finding, which the study was not 
designed to identify or explore. The total num-
ber of Māori participants was low and although 
the increased risk of recurrent admission for AD 
in Māori was statistically significant, its clinical 
significance is unknown at present. Previous 
studies have shown inconclusive results regard-
ing ethnicity and recurrent AD. Bose et al. pro-
posed that American Caucasians were less likely 
to suffer recurrent AD compared to other ethnic-
ities, whereas Rose et al. suggested the opposite, 
implying that Asians and Pacific Islanders had 
lower risks of recurrence.16,17

We note the difference between recurrence 
of AD (disease-related outcome) and recurrence 
requiring hospital admission (disease severity, 
access to health services including community 
services). Our measure of readmission with recur-
rent AD may reflect health service factors other 
than those directly related to AD, including ineq-
uities in access to community-based management 
of AD versus secondary/tertiary hospital care. 
These factors are important for the optimal man-
agement of AD and may reduce the need for hos-
pital admissions with recurrence, but sit outside 
the scope of this study.

The higher comorbidity among Māori people in 
contrast to the non-Indigenous population is well 
known and has been related to socio-economic 
disadvantage and poorer access to healthcare.18–20 
Additionally, studies have shown that Māori 

receive lower quality care, have a lower life 
expectancy by eight to nine years and the mean 
age of AD presentation is lower.21–23 The find-
ing of higher recurrence rate in Māori requires  
further investigation utilising appropriate rese-
arch methodologies.

Complicated AD on index admission was the 
third factor associated with recurrent disease, 
which is consistent with earlier studies.8,24 Studies 
on recurrent AD have shown higher likelihoods 
of complicated AD on the first admission com-
pared to recurrent episodes.25 Due to our study 
design, which included clinically verified read-
missions and not only CT-verified cases, we were 
unable to investigate the true rate of readmit-
ted uncomplicated vs complicated disease. Sev-
eral earlier studies have concluded that abscess 
formation on first admission is correlated with 
readmission.24–26 Abscess size on the CT images 
was not routinely measured by a radiologist and 
as a result, we could not investigate the relation-
ship between abscess size and recurrence rate. 

This study was limited by several factors; pri-
marily its retrospective study design, relatively 
small study population, the low number of Māori in 
the cohort, no formal treatment protocol, abstrac-
tors not blinded and follow-up limited to Auckland 
City Hospital. However, the present inclusion crite-
ria resulted in a well-defined study cohort that was 
managed and treated in a similar way and allowed 
a complete five-year follow-up period. The fact that 
a low number of patients had a bowel resection 
(7.5%) in the index admission indicates that the 
recorded recurrence rate is likely to be an accurate 
estimate of the risk of readmission with recurrence 
in those patients presenting with AD.

In the future, it would be valuable to include a 
standardised comorbidity score obtained during 
the index admission. Prospective studies with  
follow-up that included contacting the patients 
and cross-linking to primary care facilities would 
also be of interest in identifying the burden of 
recurrent AD in the primary setting. Applying 
the risk score by Sallinen et al. on a larger study 
population to more accurately validate the risk 
score is another desirable objective. Lastly, the 
association of the Māori ethnicity with a higher 
risk of readmission with recurrent AD requires 
further investigation.27,28

In conclusion, the risk score presented by Sal-
linen et al. appears to be a useful tool to identify a 
group with a high likelihood of readmission after 
an episode of AD. Ethnic differences in readmis-
sion with recurrent AD need further attention in 
larger study cohort.
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Doctors’ views on the impact of the 
absence of an in-person rheumatology 
service at a major New Zealand hospital
Sinead Donnelly, Yesim Ersoy, Rebecca Grainger

abstract
aim: To describe the views of doctors in one hospital service about the impact of the lack of an in-person rheumatology consultation 
service and to identify service improvements informed by those views and services at comparable district health boards (DHB).
methods: Qualitative study using focus groups of resident and senior medical officers (RMOs and SMOs) from the general medical  
service at Wellington Regional Hospital. A national survey of DHB heads of rheumatology was also used. 
results: Three major categories emerged from the focus groups with 16 RMOs and 15 SMOs: 1) a negative impact on quality of  
patient care, which is inequitable to other nearby DHBs; 2) workarounds are found; and 3) doctors’ knowledge of rheumatology and 
education opportunities suffer. Best practice was considered to be an in-person rheumatology consultation service, as offered at the 
six DHBs surveyed. 
conclusions: Lack of an in-person rheumatology consultation service in this large hospital had perceived negative impacts on patient 
care and doctors’ education and competence. Providing an in-person consultation service seems highly desirable but would need 
more rheumatology capacity regionally. The themes identified may also be relevant to other hospital or specialist services that are not 
equitably accessible in other parts of the New Zealand health system and thus inform the transformation of the health system required 
by the Pae Ora (Healthy Futures) Bill 2022.

R heumatology is a medical sub-speciality with 
specific expertise in assessing and managing 
inflammatory and auto-immune conditions. 

In hospital medicine, rheumatologists contribute to 
quality patient care by facilitating early diagnosis or 
initiating early management, including for common 
conditions like gout.1–3 While rheumatic diseases 
often present with musculoskeletal symptoms, 
patients can be admitted with undifferentiated ill-
ness, systemic symptoms or symptoms of single or 
multiple organ dysfunction that benefit from the 
diagnostic expertise of a rheumatologist. Further-
more, people with established rheumatic disease 
are hospitalised for intercurrent illness or compli-
cations of rheumatic disease or its treatment and 
would benefit from rheumatologist review during 
their inpatient stay. In large hospitals up to 1% of 
admissions may have rheumatology service con-
sultation, with most frequent disease concerns 
referred including vasculitis, systemic lupus ery-
thematosus and gout.4,5

In the Wellington region, the regional rheuma-
tology service has always been based at Hutt Hos-
pital (Hutt Valley District Health Board (HVDHB)). 
It provides specialist rheumatology care to all 
patients domiciled in the HVDHB, the Capital and 

Coast DHB (CCDHB) and the Wairarapa DHB. There 
is, and to our knowledge has never been, a formal 
in-person specialist rheumatology consultative ser-
vice at Wellington Regional Hospital (WRH), part 
of CCDHB, a tertiary referral centre servicing a 
population of about 320,000.6 However, telephone 
advice is available from the on-call rheumatologist 
at HVDHB. The impact of the absence of an in-per-
son rheumatology consultation service at Welling-
ton Hospital on patient care is difficult to assess 
directly. Therefore, we undertook this study with 
the aims to: 1) explore the perceptions of doctors in 
the general medicine service on the impact of the 
absence of inpatient rheumatology consultation 
service at WRH and elicit their opinions on appro-
priate rheumatology service provision at WRH, 
and 2) describe the provision of rheumatology 
consultation for inpatients at comparable district 
health boards (DHB) in Aotearoa New Zealand. 

Methods
Study setting

CCDHB provides care to people residing in 
Wellington to north of Waikanae, a population of 
320,640.6 Wellington Regional Hospital is the main 



New Zealand Medical Journal 
Te ara tika o te hauora hapori

2022 Oct 28; 135(1564). ISSN 1175-8716
https://journal.nzma.org.nz/ ©PMA 

article 20

CCDHB hospital. The internal medicine inpatient 
service is staffed by 18 senior medical officers 
(SMO), who are physicians, comprising 12.6 full-
time equivalents (FTE), and 19 full-time resident 
medical officers (RMO), excluding relievers. The 
service admits approximately 7,800 patients per 
year, with mean length of stay of 3.2 days.

Data collection
We used focus groups of doctors on the inter-

nal medicine service to explore and understand 
their views of impacts of the absence of an in-per-
son rheumatology consultation service at WRH 
and to elicit their opinions on appropriate rheu-
matology service provision at WRH. The internal 
medicine service was chosen as this service would 
be responsible for the care of medically unwell 
patients, with either symptoms that could be new 
onset rheumatic disease or people with estab-
lished rheumatic disease diagnoses, admitted for 
reasons related or unrelated to that disease. 

Physician SMOs and RMOs—generally postgrad-
uate Year 1 and 2 doctors and medical registrars 
(RACP basic trainees)—were invited by email to 
participate in focus groups held at times convenient 
around service delivery. Participation was volun-
tary, and written informed consent was obtained. In 
addition, we invited potential participants unable 
to attend a focus group to offer responses to focus 
group questions via email. 

Focus groups were audio-recorded using a 
secure digital device, transcribed and analysed 
using thematic analysis7. The focus group opening 
question was “What are the impacts of the absence 
of an in-person rheumatology consultation service 
for inpatients under the medical teams at Welling-
ton Hospital”. Follow-up questions were flexible 
depending on responses. Once no new ideas were 
elicited, we asked the following three questions 
to explore confidence in rheumatic disease man-
agement and opinions about how an appropriate 
rheumatology consultation service for this hospi-
tal would potentially be organised: 

What is your confidence/experience 
with rheumatic disease assessment and 
management (e.g., rheumatoid arthritis, 
psoriatic arthritis, lupus, vasculitis)? 

 What rheumatology consultation service 
would you feel is reasonable to expect at 
Wellington Hospital to provide adequate 
patient care to people admitted with 
potential or diagnosed rheumatic disease? 

What rheumatology consultation service 
would you feel is reasonable to expect at 
Wellington Hospital to provide optimal 
patient care to people admitted with 
potential or diagnosed rheumatic disease?

The research method was qualitative descrip-
tive with an inductive approach to analysis using 
an interpretive research lens.8 Inductive analy-
sis was most suited to this research as it allowed 
varied raw data text to be condensed into a brief 
summary format.9 Furthermore, general induc-
tive analysis establishes clear links between the 
research objectives and the summary findings 
derived from the raw data, and ensures that these 
links are both transparent and defensible.9 

Data analysis
Data collection and analysis occurred concur-

rently. The focus group transcripts were read 
and analysed to identify emerging codes, themes 
and categories.10–12 Themes were derived, which 
encompassed similar codes. Analysis of and 
reflection on the themes led to the development of 
categories. Themes and categories gained further 
supporting evidence or reduction in weighting 
and outlying or possible deviance in the analysis 
noted. To avoid potential investigator bias and 
validate findings, the transcripts were reviewed 
by the three researchers together. 

Reporting has followed COREQ guidelines13 
with a checklist provided in Appendix 1.

Rheumatology inpatient consultation 
services at other DHBs

To describe rheumatology services at other 
DHBs, we invited the Clinical Directors/Clini-
cal Heads of Department (CD/CHOD) at all DHBs 
accredited for rheumatology training with the 
Royal Australasian College of Physicians (RACP) to 
complete a short survey on Qualtrics about their 
DHB rheumatology service. Data included the 
number and total FTE of rheumatology SMO, the 
number of advanced trainees in rheumatology 
(registrars) and a free-text description of the inpa-
tient consultation service, including an estimate 
of consultation requests each week. 

Ethics
Ethical approval was granted by the University 

of Otago Health Research Ethics Committee refer-
ence code 20/265.
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Results 
Doctors’ views on the impact 
of the lack of in-person rheumatology 
consultation service

Of the 17 SMO physicians invited, 10 partic-
ipated in a focus group and five provided email 
responses. Sixteen RMOs participated in a focus 
group, with 24 invited. The doctors’ views on the 
impacts of no in-person rheumatology consulta-
tion service for medical inpatients organised into 
three categories: 1) a negative impact on quality of 
patient care, which is inequitable to other nearby 
DHBs; 2) workarounds are found; and 3) doctors’ 
knowledge of rheumatology and education oppor-
tunities suffer. We present each of these and then 
summarise the suggestions offered for an appro-
priate rheumatology service at WRH.

Negative impact on quality 
of patient care

In describing the impact of no in-person rheu-
matology service, doctors first outlined the short-
comings of the current telephone consultation 
service. While doctors knew they could seek rheu-
matology advice by telephone or refer a patient to 
the rheumatology outpatients clinic, both options 
were perceived as deficient. Doctors found it dif-
ficult to contact rheumatologists over the phone: 
“They’re difficult to get hold of; it’s always a chal-
lenge to pin down the right person” – SMO 2. Being 
unable to view the rheumatologist on-call roster 
at Hutt Hospital was frustrating. Telephone advice 
was considered inferior to in-person patient 
review, particularly for complex clinical situa-
tions: “I don’t think our current system of ad-hoc 
phone discussions is adequate” – SMO 13. Only two 
of 15 SMOs considered the phone advice service 
satisfactory, and one SMO had never needed a 
rheumatological consultation. 

Doctors viewed the wait time for patients to be 
seen at the rheumatology clinic as too long: “If it was 
my mother or grandmother, I think I’d rather have 
them figure it out sooner” – RMO 10; and “A review in 
outpatients is a bit of a ‘fire and forget’ option” – RMO 
4. In addition, the referral process and lack of ready 
access to patient outcomes information were unsat-
isfactory: “I just do some online referral that will dis-
appear into a black hole” – SMO 9. 

Overall, doctors described the rheumatology 
service options as so limited, they were func-
tionally non-existent, and the situation was also 
described as “Completely negligent….We are really 
not practising the best care for the patient” – SMO 

10. SMO 9 summarised, “People are not getting 
expert care at the front door”. There was also per-
ceived inequity of healthcare across the region: 
“The people in Wellington have actually missed out 
badly” – SMO 1. For example, doctors noted that 
patients of the HVDHB seen at Hutt Hospital have 
easy access to specialist rheumatology care with a 
rheumatology registrar, rheumatology clinics and 
rheumatologists on site.

Doctors found workarounds
Doctors explained that they used other services 

to compensate for the absence of an in-person 
rheumatology consultation service. These services 
included orthopaedics, interventional radiology, 
immunology, renal medicine and dermatology. 
For example, orthopaedics were frequently con-
sulted for diagnostic joint aspirations. However, 
orthopaedic staff were described as sometimes 
resisting these requests (quoting orthopaedics): 
“We are not a joint aspiration service” – SMO 11. 
This led to other referrals: “This pushes it onto 
interventional radiology, it can be a lot harder to 
get a slot and can delay making a diagnosis” – RMO 
7. On other occasions, SMOs described revising 
techniques for joint aspiration using YouTube or, 
as RMO 1 said, “I would just give it a go”. 

Doctors explained that immunology was reg-
ularly consulted as a surrogate for rheumatol-
ogy since immunologists were on-site with easily 
accessed follow-up clinics and documentation. 
Renal physicians were also consulted for rheu-
matic conditions: “Currently I would speak to a 
renal physician, for someone with lupus or vas-
culitis. Often there’s renal issues, and they’re rea-
sonably well placed to deal with the condition and 
medication” – SMO 2. Dermatology were also con-
sulted “if its vascular type things and there’s a rash, 
and we go to dermatology and they’re like you 
should do this” – RMO 5. 

Doctor’s knowledge and education suffer
Most SMOs reported that their confidence in 

rheumatology was lacking or “about average”, but 
this was considered insufficient: “We’re amateurs 
… skating on thin ice” – SMO 1. There was uncer-
tainty about knowledge of rheumatic diseases: 
“I’m possibly not as up to date as I should be but 
of course I don’t know that I’m not as up to date 
as I should be because I’m not asking for anyone 
else to help me.” – SMO 7. This was viewed as a 
patient safety issue: “It’s possible that people are 
being harmed without us knowing because we just 
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don’t have the expertise and we’re not up to date” 
– SMO 7. One SMO recounted missing a diagnosis 
of a rheumatological condition and worried “that 
I don’t think of it, because I’m not skilled in it. It’s 
not my area of strength” – SMO 2.

Doctors expressed a lack of confidence in sev-
eral rheumatic disease assessment and man-
agement areas. These included aspirating and 
injecting joints, arranging diagnostic workup for 
giant cell arteritis, efficiently diagnosing vasculi-
tis in patients with undifferentiated presentations, 
providing the best care for patients with complex 
gout, dealing with complications of rare illnesses 
such as scleroderma or lupus, and providing safe 
management for patients using disease-modifying 
anti-rheumatic drugs (DMARDS). The lack of confi-
dence in managing established rheumatic disease 
in an admitted patient was also exemplified by the 
comment “managing flare-ups and managing com-
plications and even knowing that this is a complica-
tion of their drugs or their disease because actually 
in the last decade, rheumatology has changed sig-
nificantly and so that’s where I feel I’m probably 
under-experienced, I’m probably over-confident  
and under-experienced” – SMO 5. An SMO (9) noted, 
“we have specialists for a reason, just as I can get a 
neurosurgical consult or respiratory consult when 
you’re at the bedside and its slick care and rheuma-
tology is missing from the arsenal”.

Doctors spoke of the educational value of access 
to rheumatologists, with learning by observing 
or an apprenticeship model, particularly in using 
DMARDs and joint aspiration and injection. One 
SMO expressed, “I think we learn a lot by rub-
bing shoulders with subspecialty colleagues, we’re 
expected to keep up to date with a huge breadth of 
rapidly advancing medicine, and here I do that by 
going to the cardiology forum, by having frequent 
corridor conversations with the respiratory peo-
ple, by going with the neurologist when they review 
my patients and picking stuff up that way. There’s 
no hands-on. We’re just so separated from rheuma-
tology that we don’t get that learning by osmosis” 
– SMO 9. RMOs who had worked at Hutt Hospital 
where the regional rheumatology service is based 
also stated, “They could be coming to do teaching 
sessions with the registrars sitting exams on their 
rheumatology patients, they could be engaged in our 
teaching service so that we all upskill which we just 
wouldn’t have access to at the moment” – RMO 4.

Suggestions for rheumatology service at WRH
Both SMOs and RMOs clearly stated that an 

in-person rheumatologist service would be ideal: 

“For excellent patient care I would expect an actual 
service on site with readily available appointments 
and input into our education programs” – SMO 13; 
and “The minimum should be the ability to have the 
bedside review within 24 hours during the week” 
– SMO 9. Other options included an in-person 
rheumatology consultation within 48 hours or 
a rheumatology clinic half-day per week on-site 
at WRH with time allocated for rheumatologists 
to consult on inpatients. These approaches were 
viewed as also building relationships: “I think hav-
ing someone come for a short time like once a week 
or once every second week I think it would enhance 
the phone consult service know who you’re talking 
to and can build a relationship with them and you 
think about them cause you see them” – RMO 4.

Other recommendations about processes that 
could be improved included direct access to the 
rheumatology SMO on-call roster; having agreed 
and clearer diagnostic pathways for conditions 
such as giant cell arteritis; and rheumatology 
clinic letters from HVDHB available in the elec-
tronic record at WRH. 

DHB inpatient consultation services
Rheumatology services at the six DHBs sur-

veyed all provide in-person advanced trainee inpa-
tient review on the same day, within 48 hours, or 
another clinically appropriate time frame during 
the workdays of Monday to Friday (Table 1). All 
DHBs provide after-hours rheumatology consulta-
tion with a rheumatology SMO via telephone. 

Discussion
Doctors in the internal medical service at a 

large hospital described the lack of an in-person 
rheumatology service as having negative impacts 
on perceived quality of the patient care deliv-
ered. While these doctors found workarounds for 
diagnostic and management needs, these were 
sometimes problematic. These doctors described 
a lack of confidence in their knowledge of rheu-
matic conditions and reported that professional 
development and learning suffered, particularly 
for junior doctors. A variety of suggestions for 
improved access to specialist rheumatology care 
at the WRH site were offered, which all included 
some change in deployment of rheumatology 
staff to provide some in-person service onsite. 
In-person rheumatology consultation services are 
provided at the six large DHBs across Aotearoa 
New Zealand. The views of these doctors are con-
cerning due to the perceived negative impact on 
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Table 1: Inpatient rheumatology consultation services at six other district health boards in Aotearoa New Zealand.

DHB Rheumatologist AT Referral management
Estimated con-
sults per week 
(n=)

Name
Popula-
tion#

SMO 
SMO 
FTE

Counties 
Manukau

578,650 8 4 2
AT review then SMO review 
within 24 hours.

10–12

Canterbury 578,290 4 3.2 1

AT review then SMO as required, 
within clinically appropri-
ate time frame (available 
Monday–Friday).

5–7

Hutt Valley 156,790 7 2.8 1

AT phone advice for HVDHB 
and CCDHB. SMO review of 
HVDHB patients ad hoc. SMO 
review at CCDHB if on site and at 
discretion.

1

Auckland 493,900 7 4.6 2
AT reviews consults daily with 
SMO review at twice-weekly 
scheduled ward round.

6–12

Southern 344,900 6* 3.3* 1

AT review then SMO review 
within 24 hours if complex or 
new, and/or during twice-weekly 
scheduled ward round.

2–10

Waikato 435,690 5 3.6 1
AT review then SMO as required, 
within clinically appropriate time 
frame (available Monday–Friday).

5–10

Waitematā 628,770 7 5.1 1
AT review then SMO review 
within 24 hours as required.

5

*When fully staffed – currently 2.5 FTE and five people. Weekly consults are estimates.
Abbreviations: AT = advanced trainee, or rheumatology registrar; DHB = district health board; FTE = full time equivalent;  
SMO = senior medical officer.
#Populations are for 2021/2022 and from https://www.health.govt.nz/new-zealand-health-system/my-dhb.
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patient care and missed opportunities to maintain 
doctors’ knowledge and skills in managing rheu-
matic disease. 

There is relatively little literature examining 
the effects of inpatient rheumatology consulta-
tion on patient care and outcomes. Three ret-
rospective studies of hospitalised patients with 
acute gout have reported that inpatient rheuma-
tology consultation led to more frequent appro-
priate care. This included more frequent use of 
diagnostic aspirate and measurement of serum 
urate,1,2,14 concordance with best practice therapy1 
and appropriate follow-up.2,14 Another retrospec-
tive study in a New Zealand hospital reported 
patients with gout in hospital who had rheumatol-
ogy consultation were more frequently initiated 
on urate-lowering therapy.15 These data support 
the premise that rheumatology consultation is 
beneficial in achieving high quality patient care, 
even for gout. This is very relevant to Aotearoa 
New Zealand with its high prevalence of gout, 
particularly in Māori and Pacific peoples,16 and 
where the quality of gout care is of sufficient 
priority to be reported on in the Atlas of Health 
care variation.17 In a retrospective study of nearly 
500 inpatient rheumatology consultations over 
10 years in a geriatric hospital in Israel, arthro-
centesis occurred in nearly half of consults and 
rheumatoid arthritis was diagnosed in 9% of con-
sultations.3 This suggests that rheumatologists 
undertaking consultations in inpatient hospital 
settings frequently perform diagnostic proce-
dures or confirm important diagnoses. In a large 
hospital in the USA, rheumatology consultation 
occurred in 0.64–0.91% of all hospital admissions, 
with consultation rate increasing over time.4 The 
doctors in our study were inventive in consult-
ing other specialties to obtain diagnostic joint 
aspirate or management advice, however, they 
acknowledged that rheumatology consultation 
would have been preferrable. 

Early diagnosis and specialist treatment are 
considered a critical part of high quality care of 
many rheumatic conditions18,19 including rheuma-
toid arthritis20 and giant cell arteritis.21 Assessing 
a person while they are in hospital and at the time 
a rheumatic disease is considered seems a poten-
tially efficient way to achieve this. Several studies 
in outpatient settings have shown that early brief 
assessment is an efficient mechanism for early 
diagnosis.22,23 These data support the doctors’ 
view that the lack of rheumatology consultation 
during inpatient stay may lead to lower quality 
patient care. Given improved access to the infra-

structure for telemedicine, it is worth considering 
the role for remote rheumatologist assessment 
via telemedicine, with a co-located physician and 
remote rheumatologist. There are now regional 
evidence-informed guidelines for rheumatol-
ogy telemedicine that may assist in establishing 
appropriate rheumatology telemedicine consul-
tation services.24 This type of service would also 
address access to specialised rheumatology care 
in regional or rural settings.

While our study suggested there was a need for 
inpatient access to rheumatologists to improve 
patient care and continuing education, there 
would need to be sufficient rheumatologists 
employed to provide both inpatient and ambu-
latory care. In 2018 in Aotearoa New Zealand, 
the public hospital rheumatology workforce had 
0.59 FTE rheumatologist per 100,000 population 
or one full-time rheumatologist per 169,683 peo-
ple.25 This is well below the recommendations in 
the United Kingdom of one rheumatologist per 
60,000–80 00026 or 86,000 people,27 which equates 
1.16–1.67 full-time rheumatologists per 100,000 
population. HVDHB employs approximately 0.55 
FTE rheumatologists per 100,000 people in the 
catchment area of CCDHB, HVDHB and Wairarapa 
DHB for which rheumatology services are pro-
vided.25 While rheumatology specialist care could 
be arranged differently to meet perceived (and 
likely actual) patient care needs, there will need 
to be an increase in overall DHB rheumatologist 
FTE to achieve this. 

While only focussing on the absence of one med-
ical subspecialty on internal medicine doctors in 
one hospital, these findings could also be relevant 
to any medical or surgical specialty that has lim-
ited or absent service in any large or smaller hos-
pital in Aotearoa New Zealand. We could not find 
any similar studies describing the experiences of 
doctors in an urban hospital in Aotearoa New Zea-
land of delivering care without relevant specialty 
support. The experience of barriers to access to 
specialist services is common for patients and 
doctors in hospitals in regional or rural settings. 
People living with inflammatory bowel disease in 
regional New Zealand have described perceived 
delays in specialist referrals and unfavourable 
disparities in access to specialists.28 In the West 
Coast of Aotearoa New Zealand’s South Island 
careful consideration of patient and community 
health needs, and thoughtful organisation of rural 
and supporting urban regional hospital services 
has achieved better access to specialty care that is 
acceptable to patients and the health service pro-
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viders.29 Novel ways of addressing access to spe-
cialists in main centres, like telemedicine, have 
been successfully used in Aotearoa New Zealand 
to reduced variability of care in stoke thrombol-
ysis.30 Telemedicine literature in rheumatology is 
nascent and emerging, however, guidelines have 
been developed to guide appropriate deployment 
of telemedicine for rheumatology care.24 In our 
study, simple changes in the organisation, like 
provision of on-call rosters and closing the loop on 
outcomes documentation may improve communi-
cation with specialist rheumatology services. This 
could also be addressed by improved digital infra-
structure providing comprehensive access to clin-
ical information across Aotearoa New Zealand. 

Our study has some limitations. This qualitative 
study describes the perceptions of doctors in one 
service in one hospital. Since qualitative research 
studies investigate a specific issue or phenome-
non in a certain group, of a focussed locality in a 
particular context, generalisability of qualitative 
research findings is usually not an expected attri-
bute.31 It cannot be assumed that the findings of 
this study represent the experiences of all inter-
nal medicine services in Aotearoa New Zealand. 
However, they may credibly reflect the experi-
ences of these doctors at this location, given the 
high participation rate, with 31 out of a possible 
41 doctors responding in person or by email. The 
reports of lower quality care are the doctors’ per-
ception only and no conclusions about the actual 
quality of care provided can be made from these 

data. Future similar studies could consider fram-
ing data collection around impact on quality of care 
for patients, rather than impact on services or care. 

Our study is the first to describe the views of 
doctors in a New Zealand hospital on the impacts 
of the absence of an in-person specialty consulta-
tion service, which is provided in other compa-
rable hospitals in Aotearoa New Zealand. These 
data are timely as the Pae Ora (Healthy Futures) 
Bill (1 July 2022) clearly articulates a key principle 
of the Aotearoa New Zealand health system is that 
it is equitable.32 Specifically, Section 7 states that 
“(a) the health sector should be equitable, which 
includes ensuring Māori and other population 
groups— (i) have access to services in proportion to 
their health needs; and (ii) receive equitable levels 
of service”.32 Te Whatu Ora Health New Zealand 
is now tasked with designing a hospital and spe-
cialist service operating model that achieves the 
aspirations of Pae Ora. While our study is in only 
one hospital site, given the paucity of reported 
studies on the impact of variation in organisation 
of specialist services, it provides valuable insights 
that can be further explored in other specialist 
disciplines or sites. Our study suggests both high 
quality patient care and maintaining and enhanc-
ing skills and knowledge of health practitioners 
are benefits to be directly achieved by appropri-
ate design of health services. Achieving equitable 
health outcomes for New Zealanders would seem 
to be dependant on equitable and appropriate 
access to specialist care.
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Appendix 1: COREQ (Consolidated criteria for Reporting Qualitative research) Checklist.

A checklist of items that should be included in reports of qualitative research. You must report on the page number 
in your manuscript where you consider each of the items listed in this checklist. If you have not included this infor-
mation, either revise your manuscript accordingly before submitting or note N/A.

Topic Item no. Guide questions/description Reported on page no.

Domain 1: Research team and reflexivity

Personal characteristics

Interviewer/facilitator 1
Which author/s conducted the interview 
on focus group?

Not possible on 
anonymous.

Credentials 2
What were the researcher’s credentials? 
e.g., PhD, MD.

Title page.

Occupation 3
What was their occupation at the time of 
study?

Medical doctors. 

Gender 4 Was the researcher female? Female.

Experience and training 5
What experience or training did the 
researcher have?

Not possible on 
anonymous.

Relationships with participants

Relationship established 6
Was a relationship established prior to 
study commencement?

Yes.

Participant knowledge of 
the interviewer

7
What did the participants know about 
the researcher? e.g., personal goals,  
reasons for doing research.

Participant information 
form.

Interviewer characteristics 8

What characteristics were reported about 
the interviewer/facilitator? e.g., bias, 
assumptions, reasons and interests in 
the topic.

Page 30 indicates 
researchers background 
in general medicine and 
rheumatology.

Domain 2: Study design

Theoretical framework

Methodological  
orientation and theory

9

What methodological orientation was 
stated to underpin the study? e.g., 
grounded theory, discourse analysis, 
ethnolography, phenomenology, content 
analysis.

Page 24.

Participant selection

Sampling 10
How were participants selected? e.g., 
purposive, convenience, consecutive, 
snowball.

Page 24.

Method of approach 11
How were participants approached? e.g.,  
face-to-face, telephone, mail, email.

Page 24.

Sample size 12
How many participants were in the 
study?

Page 25.
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Topic Item no. Guide questions/description Reported on page no.

Non-participation 13
How many people refused to participate 
or dropped out? Reasons?

Page 25.

Setting

Setting of data collection 14
Where was the data collected? e.g., 
home, clinic, workplace.

Workplace.

Presence of 
non-participants

15
Was anyone else present besides the  
partipants and researchers?

No.

Description of sample 16
What are the important characteristics 
of the sample? e.g., demographic data, 
date.

Page 25.

Data collection

Interview guide 17
Were questions, prompts, guides pro-
vided by the authors? Was it pilot tested?

Page 24.

Repeat interviews 18
Were repeat interviews carried out? If 
yes, how many?

No.

Audio/visual recording 19
Did the research use audio or visual 
recording to collect the data?

Page 24.

Field notes 20
Were field notes made during and/or 
after the interview or focus group?

No.

Duration 21
What was the duration of the interviews 
or focus group?

4 focus group interviews 
of between 19 mins 43 
secs and 35 mins 50 secs

Data saturation 22 Was data saturation discussed? Page 24.

Transcripts returned 23
Were transcripts returned to participants 
for comment and/or correction?

Presented to general  
medicine junior and 
senior doctors in person.

Domain 3: Analysis and findings

Data analysis

Number of data coders 24 How many data coders coded the data? Page 24.

Description of the  
coding tree

25
Did authors provide a description of the 
coding tree?

No.

Derivation of themes 26
Were themes identified in advance or 
derived from the data?

Derived from data.

Software 27
What software, if applicable, was used to 
manage the data?

None.

Participant checking 28
Did participants provide feedback on the 
findings?

At oral presentation, feed-
back from the audience.
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Topic Item no. Guide questions/description Reported on page no.

Reporting

Quotations presented 29

Were participant quotations presented to 
illustrate the themes/findings?

Was each quotation identified?  
e.g., participant number.

Page 25–26.

Data and findings 
consistent

30
Was there consistency between the data 
presented and the findings?

Page 25–26.

Clarity of major themes 31
Were major themes clearly presented in 
the findings?

Page 25–26.

Clarity of minor themes 32
Is there a description of diverse cases or 
discussion of minor themes?

Page 25.

Developed from: Tong A, Sainsbury P, Craig J. Consolidated criteria for reporting qualitative research (COREQ): a 32-item check-
list for interviews and focus groups. International Journal for Quality in Health Care. 2007. Volume 19, Number 6: pp. 349–357
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Improving early detection of colorectal 
cancer in Aotearoa New Zealand: how 
do the direct access criteria perform?
Rhys A John, Holly Wang, Valentyna Sylevych, James D Falvey

abstract
aim: Colorectal cancer (CRC) is a common malignancy in New Zealand, and there is increasing pressure on investigative resources 
for diagnosis. The national direct access referral guidelines from the Ministry of Health (MoH) guide who should be referred for 
investigation, but their performance in detecting CRC and other significant diseases has not been reported previously. This paper 
describes the yield, by direct access criterion, of all referrals through the direct access pathway to the Canterbury District Health 
Board (CDHB) during 2018.
methods: First referrals received through the direct access colonoscopy/computed tomography colonography (CTC) pathway for 2018 
were audited. Patients were assigned to symptom groups corresponding to the MoH direct access criteria, and demographic data were 
captured. Diagnostic outcomes were collected through analysis of all endoscopy, CT colonography and histology reports in the 18 
months following referral for primary analysis, with further follow-up through to May 2021 to detect missed pathology.
results: Three thousand two hundred referrals were analysed, and 88.5% underwent colorectal investigation. 128 CRC were  
diagnosed, 176 advanced polyps, 49 cases of inflammatory bowel disease (IBD) and there were 56 other significant findings. The 
yield by category for the direct access criteria varied between 0–15.0%, and one urgent criterion had a CRC yield lower than two semi- 
urgent categories. For patients whose symptoms met at least one of the criteria, excluding those referred with suspected IBD, the 
combined CRC yield was 4.9%, compared with 1.8% in those who did not meet criteria. The sensitivity and specificity of the criteria 
for CRC (excluding IBD) was 90% and 23% respectively. There were no CRC detected during the extended follow-up period.
conclusion: In this referred population, the MoH direct access colonoscopy/CTC criteria varied significantly in their CRC yield, with 
an arbitrary distinction between urgent and semi-urgent categories. The low specificity of the criteria means the number needed to  
investigate to detect one CRC was one in 22. Improved diagnostic algorithms are urgently required to improve both the sensitivity and 
specificity, thereby more appropriately allocating finite resources to those patients who are most in need of investigation.

Colorectal cancer (CRC) is the third most 
common cancer in New Zealand, and the 
second most common cause of cancer- 

related death.1,2 While progress has been made 
in improving CRC survival,3 outcomes in New Zea-
land are poor in comparison to other developed 
countries.4,5 In the pre-screening era, 20% of bowel 
cancers were diagnosed following emergency  
presentation, commonly with later stage disease, 
and with correspondingly poorer outcomes.6 
Improving diagnostic pathways for patients with 
colorectal symptoms, and population-based screen-
ing for asymptomatic disease, are valid strategies 
for improving early detection and survival from 
CRC. Symptom-based criteria for accessing col-
orectal investigation are, however, limited by low 
specificity of alarm symptoms for CRC,7,8 and a sig-
nificant non-malignant symptom burden in the 
general population.9 The New Zealand National 
Bowel Screening Programme (NBSP), which has 

been successful in capturing 18% of incident CRC,6 
has also exacerbated waiting list delays for endo-
scopic procedures.10,11 

Currently, the New Zealand Ministry of Health 
(MoH) Direct Access Outpatient Colonoscopy 
or Computed Tomography Colonography (CTC) 
guidelines (hereafter the direct access criteria) 
determine which patients should undergo col-
orectal investigation based on their age, and the 
presence of rectal bleeding (RB), altered bowel 
habit (ABH) or iron deficiency anaemia (IDA).12 
The criteria largely reflect the UK National Insti-
tute for Health and Care Excellence (NICE) guid-
ance published in 2005,13 but also accept younger 
symptomatic patients with a significant family  
history of CRC, and those with both IDA and RB 
irrespective of age. Since 2005, NICE guidance 
on the appropriate referral and investigation of 
patients with symptoms suggestive of CRC have 
undergone several revisions, leading to improved 
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sensitivity but with a disproportionate increase 
in investigative burden.14 While colonoscopy 
remains the gold standard colorectal investiga-
tion,15 it is invasive, associated with risk for sig-
nificant harm16 and costly.17 Improving the New 
Zealand direct access criteria to increase sensi-
tivity for CRC must be done with care to limit the 
number of patients investigated who have no  
significant finding.

One strategy that may improve the diagnos-
tic pathway would be to combine the existing 
direct access criteria with an objective measure 
of colorectal cancer risk, such as the faecal immu-
nochemical test (FIT) for faecal haemoglobin.18 To 
develop this concept safely it is necessary to know 
the rate of CRC according to common clinical  
presentations (i.e., the prior risk of CRC).

In Canterbury District Health Board (CDHB), 
general practitioners (GPs) are guided regarding 
the referral of patients with colorectal symptoms 
by a pathway based on the direct access crite-
ria. Referral is made via an online referral form 
(ERMS), which includes a free-text field for clinical 
history, in addition to tick boxes that summarise 
the symptoms with respect to the direct access cri-
teria. All direct access referrals are triaged by a 
gastroenterology consultant and directed by them 
to the most appropriate investigation, or declined, 
given the referral history, electronic case note 
review (where required) and with knowledge of 
local resource availability. This study sought to 
use this routinely collected clinical information to 
determine the diagnostic yield of significant col-
orectal disease, particularly CRC, for common pre-
sentations as per the direct access criteria.

Methods
After institutional and local ethical approval, 

all referrals from primary care using the ERMS 
colonoscopy/CTC form in 2018 were identified. 
Only first referrals for each patient were included. 
Patients with pre-existing inflammatory bowel 
disease (IBD) or known active CRC were excluded.

Tick-box information, as completed by the 
referring general practitioner, was used to cat-
egorise referrals according to the direct access 
criteria. Two additional categories were created 
for cases referred on clinical grounds but whose 
symptoms did not meet the criteria. These were 
“rectal bleeding under age 50 years” (reflecting a 
local pathway to investigate these cases through 
the Canterbury Charity Hospital), and “all other 
referrals not meeting direct access criteria”. If a 

referral was eligible for inclusion into more than 
one group, it was assigned to the highest risk cat-
egory, with two-week categories presumed the 
highest risk for CRC. Free-text information accom-
panying 100 referrals was reviewed to check for 
concordance with the tick boxes to ensure patients 
were assigned to the correct referral category.

The CDHB data warehouse and endoscopy 
database were accessed to identify all colonos-
copy, flexible sigmoidoscopy, CT colonography 
and histology reports for the 18 months following 
the initial referral, with further follow-up for all 
cases until May 2021 to allow detection of missed 
pathology. Where no colorectal investigations 
were identified by this strategy, individual elec-
tronic records were searched. Privately performed 
radiology and histology can be found within the 
electronic record at CDHB allowing significant 
outcomes to be detected for the whole group. 
Database data were initially assigned diagnostic 
outcomes electronically, by natural language pro-
cessing, and then checked manually. Where cases 
underwent more than one colorectal investiga-
tion during the initial follow-up period, or where 
histology and endoscopic results were available, 
outcome data were summarised. For neoplasia, 
only the most advanced lesion was reported for 
any individual in the following order; cancer, 
advanced polyp (histologically proven adenoma 
with villous or tubullovillous architecture, high 
grade dysplasia, or sessile serrated polyp with 
dysplasia, or CTC identified polyp ≥10mm), sim-
ple polyp (tubular adenoma with low grade dys-
plasia or sessile serrated polyp without dysplasia 
or CTC identified polyp <10mm) or hyperplastic 
polyp. Due to the limitations of electronic data 
gathering, we were unable to determine the size 
of resected polyps. The 18-month cut-off for pri-
mary analysis was chosen as an arbitrary time 
point to allow linkage between the initial refer-
ral and diagnostic outcomes. 

Statistical analysis was performed within SPSS 
v28.0.1.1. Categorical variables were compared 
using X2; Fisher’s exact test was used for variables 
with low numbers (<5). Continuous variables were 
first checked for normality, then were compared 
using ANOVA for more than two groups. The sig-
nificance value was set at 0.05.

Results
A total of 3,201 new referrals were identified. 

One case was excluded as investigation revealed 
metastatic malignancy of unknown primary. Con-
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cordance between the free-text clinical history 
and tick-box information was 91%. The median 
follow-up period for all referrals was 33 months 
(range 28–40 months).

Figure 1 shows the inclusion and diagnostic 
pathway for the referred group. Of the whole 
group, 88.5% underwent colorectal investigation 
within 18 months following referral; 90.8% of 
those referred within criteria were investigated 
and 79.7% of those outside criteria. The propor-
tion of those completing investigations in the 
private sector but who did not have significant 
findings is unknown. Of the investigated group, 
49.0% underwent colonoscopy/flexible sigmoid-
oscopy, 38.6% underwent CT colonography, and 
12.4% had both CTC and colonoscopy/flexible 
sigmoidoscopy.

NZ Europeans comprised the largest ethnic 
group (87.6%), then Māori (5.4%), as shown in 
Table 1. 58.7% of referrals were female. The aver-
age age for all referrals was 63.6 years; 65.7 years 
for those within accepted criteria, and 55.6 years 
for those not meeting referral criteria. NZ Europe-
ans were significantly older than all other ethnic 
groups (one-way ANOVA p=<0.001, Games-How-
ell post hoc tests p=<0.001–0.013). There was no 
significant difference in the CRC detection rate 
between ethnicities (Fisher’s exact test, p=0.23). 
When considering all referrals, there was a statis-
tically significant difference in the rate of investi-
gation between ethnicities (Χ2 p=<0.02), with Māori 
and Other ethnicities investigated least often. 
When those who were referred outside of clinical 
criteria were excluded this difference was no lon-
ger significant (X2 p=0.12).

One hundred and twenty-eight (4.0%) cases of 
CRC, 176 (5.5%) advanced polyps, and 49 (1.5%) 
cases of IBD were detected among the referred pop-
ulation, shown in Table 2. Of the 128 cases of CRC, 
122 were diagnosed or confirmed endoscopically, 
and 5 cases were diagnosed on CTC alone (median 
age 85 years). One patient who was accepted for 
investigation had locally advanced CRC diagnosed 
on contrast CT abdomen two months after referral 
and underwent neither CTC nor endoscopy. Eight 
cases of advanced polyp were made on CT criteria 
alone and did not undergo endoscopy (median age 
88 years). No additional cases of CRC or IBD were 
detected during the extended follow-up period.

The diagnostic yields according to direct access 
category are shown in Table 2.

For patients who met at least one of the direct 
access criteria, excluding those referred with 
a suspicion of IBD, the combined CRC yield was 
4.9% (114/2,315), compared with 1.8% (12/671) 

in those who did not meet direct access criteria. 
The sensitivity and specificity of the direct access 
criteria for CRC (excluding those referred with 
a suspicion of IBD) was 0.90 (114/126), and 0.23 
(659/2,860) respectively. 

Twenty cases of IBD were detected in 214 
patients, referred with suspicion of IBD (yield of 
9.3%). Other significant findings were detected 
in 1.8% of referrals and are detailed in Table 2. 
In addition, anal fissure or haemorrhoids were 
found in 197 (7.0%), and diverticular disease in 
1,028 (36.3%).

CRC detection rate by age and individual symp-
tom are shown in Table 3. 

Discussion
This is the first report of the diagnostic yield 

of the New Zealand MoH direct access criteria. 
We found the sensitivity and specificity of these 
criteria among a primary care referral popula-
tion to be 90% and 23% respectively, while the 
rate of detection of CRC varied from 0–15.0%. For 
patients whose symptoms met at least one crite-
rion (excluding those referred with a suspicion 
of IBD) the combined CRC yield following inves-
tigation was 4.9%, compared with 1.8% for those 
who were referred on clinical grounds who did 
not meet criteria. At least 88.5% of referred cases 
underwent investigation, while 1 in 25 of those 
referred, and 1 in 22 of those completing investi-
gations was found to have CRC. 

Our data show that there is a high rate of col-
orectal investigation in patients referred by pri-
mary care, whether or not they meet the direct 
access criteria, but 9% of those referred within 
criteria were not investigated. Due to the limita-
tions of the dataset, we were unable to determine 
whether this last group were declined investiga-
tion, or were not investigated due to patient can-
cellation or non-attendance. Local data report 
the non-attendance rate for scheduled endo-
scopic procedures to be between 1.6–3.8%,19 with 
those referrals originating from non-gastroenter-
ologists more likely to miss investigations.20 We 
have not investigated whether a similar effect is 
present in the current cohort. Regarding the high 
rate of investigation of those outside criteria, we 
believe this reflects two factors; concern that 
symptoms cannot accurately distinguish benign 
from malignant disease, and a well-established 
mechanism for gastroenterologist triage of refer-
rals to a community CTC pathway.

When considering all referrals, we found a 
significant difference in the rate of investigation 
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Table 1: Comparison between ethnic groups.

Total 
n=3,200

NZ Euro-
pean 
n=2,804

Māori 
n=186

Asian 
n=110

Other 
n=63

Pacific 
peoples 
n=37

P value

Age, mean (SD) 63.6 (15) 64.6 (15) 56.8 (14) 53.8 (12) 58.8 (14) 54.6 (14) <.001

Cancer (%) 128 (4.0) 120 (4.3) 3 (1.6) 3 (2.7) 2 (3.2) 0 (0) .23

% investigated 88 89 83 84 83 92 0.016

% of referrals  
meeting access 
criteria

79 79 75 73 81 81 0.26

% investigated if 
meeting access 
criteria

91 91 86 86 86 93 0.12

Figure 1: Inclusion and diagnostic pathway for referred patients.



New Zealand Medical Journal 
Te ara tika o te hauora hapori

2022 Oct 28; 135(1564). ISSN 1175-8716
https://journal.nzma.org.nz/ ©PMA 

article 35

Table 2: Diagnostic yield of the MoH direct access criteria.12 

Definition Referred Investigated
Average age 
(SD)

Colorectal 
cancer

Advanced 
polyp

Simple 
polyp

IBD
Other  
significant 
finding*

Suspected CRC (palpable, or visible on rectal examination)† 88 82 (93%) 63.9 (17) 9 (10.2%) 2 (2.3%) 23 (26.1%) 1 (1.1%) 5 (5.7%)

Unexplained RB (benign anal causes treated or excluded) with IDA  
(haemoglobin below the local reference range)†

100 90 (90%) 68.2 (14) 15 (15.0%) 6 (6.0%) 19 (19.0%) 2 (2.0%) 2 (2.0%)

ABH (looser and/or more frequent) >6 week’s duration plus unexplained RB  
(benign anal causes treated or excluded) aged ≥50†

350 335 (96%) 65.6 (9) 18 (5.1%) 34 (9.7%) 84 (24.0%) 4 (1.1%) 7 (2.0%)

ABH (looser and/or more frequent) >6 week’s duration, aged ≥50‡ 1,061 960 (90%) 69.4 (11) 28 (2.6%) 50 (4.7%) 217 (20.5%) 7 (0.7%) 20 (1.9%)

ABH (looser and/or more frequent) >6 week’s duration plus unexplained RB  
(benign anal causes treated or excluded), aged 40–50‡

66 61 (92%) 45.7 (3) 2 (3.0%) 4 (6.1%) 32 (48.5%) 0 (0.0%) 0 (0%)

Unexplained RB (benign anal causes treated or excluded) aged ≥50‡ 334 312 (93%) 65.8 (10) 21 (6.3%) 29 (8.7%) 92 (27.5%) 8 (2.4%) 5 (1.5%)

Unexplained IDA (haemoglobin below local reference range)‡ 289 247 (85%) 69.5 (13) 21 (7.3%) 14 (4.8%) 42 (14.5%) 1 (0.3%) 7 (2.4%)

NZGG Category 2 family history plus one or more of ABH (looser and/or more  
frequent) > 6 week’s duration plus unexplained RB (benign and anal causes  
treated or excluded), aged ≥40‡

11 11 (100%) 48.7 (10) 0 (0.0%) 0 (0.0%) 3 (27.3%) 0 (0.0%) 0 (0%)

NZGG Category 3 family history plus one or more of ABH (looser and/or more  
frequent) >6 week’s duration plus unexplained RB (benign and anal causes treated  
or excluded), aged ≥25‡

16 16 (100%) 41.5 (11) 0 (0.0%) 0 (0.0%) 6 (37.5%) 1 (6.3%) 0 (0%)

Suspected/assessment IBD 214 183 (86%) 50.6 (17) 2 (0.9%) 11 (5.1%) 48 (22.4%) 20 (9.3%) 4 (1.9%)

Rectal bleeding, aged <50! 144 111 (77%) 37.7 (8) 1 (0.7%) 9 (6.3%) 38 (26.4%) 4 (2.8%) 0 (0%)

All other referrals not meeting direct access criteria! 527 424 (80%) 60.6 16) 11 (2.1%) 17 (3.2%) 92 (17.5%) 1 (0.2%) 6 (1.1%)

Total 3,200 2,831 (88) 63.6 (15) 128 (4.0%) 176 (5.5%) 696 (21.8%) 49 (1.5%) 56 (1.8%)

*Other significant findings: 1 colo-colonic fistula, 5 neuroendocrine tumours, 1 lymphoma, 9 colonic ischaemia, 11 strictures, 14 angiodysplasia, 12 microscopic colitis, 3 radiation proctitis. 
†Direct access criteria recommend investigation within 2 weeks. 
‡Direct access criteria recommend investigation within 6 weeks.
 !Outside direct access criteria.
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Table 3: Single symptom predictive values for CRC. Patients referred with more than one symptom could be  
assigned to multiple groups.

Symptom Age n referred
% with CRC 
(PPV)

OR univar-
iate 
(95% CI)

OR multivariate  
(95% CI)

All referrals

All 3200 4.0 1 1

<50 572 1.0 -

50–<60 668 2.1 -

60–<70 773 3.1 -

70–<80 753 5.3 -

>80 434 12.8 -

Palpable  
rectal mass

All 89 10.1
2.82 
(1.39–5.77)

3.02 (1.41–6.49)

<50 20 0 -

50–<60 16 0 -

60–<70 18 11.1
4.16 
(0.90–19.23)

70–<80 18 11.1
2.29 
(.51–10.34)

≥80 17 29.4
4.04 
(1.35–12.06)

Iron deficiency 
anaemia

All 504 9.5
3.44 
(2.37–4.99)

3.31 (2.19–5.02)

<50 60 3.3
4.38 
(0.78–24.43)

50–<60 63 1.6
0.73 
(0.09–5.71)

60–<70 114 5.3
1.98 
(0.77–5.10)

70–<80 150 8.7
2.02 
(1.02–4.03)

≥80 117 22.2
4.75 
(2.49–9.05)
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Symptom Age n referred
% with CRC 
(PPV)

OR univar-
iate 
(95% CI)

OR multivariate  
(95% CI)

Rectal bleeding

All 1,122 5.5
1.78 
(1.25–2.54)

2.73 (1.86–3.99)

<50 298 1.0
0.92 
(0.18–4.59)

50–<60 267 4.1
5.70 
(1.58–20.63)

60–<70 258 4.7
2.04 
(0.91–4.62)

70–<80 205 8.8
2.30 
(1.21–4.39)

≥80 94 19.1
2.86 
(1.49–5.49)

Altered bowel 
habit (looser/
more frequent); 
any duration

All 2,108 3.5
0.68 
(0.47–0.97)

1.06 (0.72–1.57)

<50 386 1.6 -

50–<60 444 1.6
0.50 
(0.17–1.43)

60–<70 519 2.5
0.57 
(0.25–1.29)

70–<80 498 5.6
1.21 
(0.60–2.41)

≥80 261 7.3
0.64 
(0.25–0.87)

Multivariate analysis variables = age brackets, ethnicity, home deprivation quintiles, sex, palpable rectal mass, IDA, RB, weight 
loss, ABH (any duration).

Table 3 (continued): Single symptom predictive values for CRC. Patients referred with more than one symptom 
could be assigned to multiple groups.
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between ethnicities. This difference was driven 
largely by the proportion of patients in each 
group who were referred outside criteria, as these 
patients were less likely to be investigated. When 
considering only those patients referred within 
criteria, no significant difference was found. It 
is noteworthy, however, that referral numbers 
among minority groups were low. Only 5.8% of 
the referred group identified as Māori, while the 
2018 Census indicates that Māori comprise 9.4% 
of the local population.21 This discrepancy may 
be accounted for by the younger average age of 
Māori in Canterbury, but also by the age param-
eters specified in the direct access criteria, which 
do not take into consideration that Māori have a 
peak incidence of CRC 10 years younger than NZ 
Europeans.22 Furthermore, Māori are known to 
be less likely to access primary care.23 Overall, 
Māori have a 29% lower age standardised rate 
of colorectal cancer, but despite the significantly 
younger age at diagnosis, there is only a slightly 
lower mortality, driven by poorer survival once 
diagnosed; the difference is largely attributable 
to the stage of disease at diagnosis.24 Introducing 
ethnicity-specific age thresholds within the direct 
access criteria could be one way of addressing this 
inequity, as has recently been announced for the 
NBSP.25 On review of our dataset, if the age of eligi-
bility for Māori was dropped by 10 years across all 
categories, an additional 14 Māori patients would 
meet criteria (30% of those previously outside  
criteria); likely an underestimate of the unmet 
need, as patients may not have been referred due 
to being deemed ineligible.

Stratifying cases as per the direct access crite-
ria found the highest rate of CRC detection to be 
in those with IDA and RB at any age (15%), fol-
lowed by in those referred with a palpable rec-
tal mass (10%). Thereafter, the rate of colorectal 
cancer in the final urgent category, ABH and RB 
aged ≥50years, was lower than in two semi-ur-
gent categories (5.1%, compared with 6.3% for 
RB ≥50 years, and 7.3% for IDA), indicating that 
the distinction between urgent and non-urgent 
categories within the criteria is somewhat arbi-
trary. It is notable that the rate of CRC diagnosis 
in cases aged ≥50 years presenting with altered 
bowel habit as the only symptom, while the most 
frequent category accounting for 33% of referrals 
yielded CRC in only 2.6% of cases. This yield is 
below the symptom threshold value of 3%, which 
underpins the NICE guidance13 on which the New 
Zealand direct access criteria are based, arguably 
leading to excessive allocation of finite resources 
to a low-risk group.

Regarding individual symptoms, multivari-
ate analysis found IDA to be the strongest inde-
pendent predictor of CRC (OR 3.31), followed by 
palpable rectal mass (OR 3.02), then RB (OR 2.73), 
while ABH was not found to be discriminative. 
These results are highly concordant with a recent 
analysis of referrals for colorectal investigation 
made to the Waikato DHB.26 What is more, the raw 
rates of CRC by individual symptom reported here 
are highly consistent with those reported from an 
earlier study in the Canterbury population (11.3% 
for anaemia, 6.0% for RB, and 4.3% for ABH in the 
earlier study, compared with 9.5%, 5.5% and 3.5% 
respectively, reported here).27 

There are some limitations to the dataset. 
Despite the large number of referrals, the small 
number of outcomes with respect to any given 
criteria, symptom or age group limits statistical 
power. In addition, although there was a high level 
of concordance between clinical free-text and 
tick-box data, this did not reach 100%. Although 
all significant colorectal diagnoses are likely to 
have been captured in this study, it is possible that 
a small number of patients without significant 
disease were investigated in a unit not linked to 
the CDHB electronic record. As reports from the 
largest private endoscopy unit are automatically 
uploaded to the electronic record, the effect of 
these missing investigations is not thought to be 
significant. Finally, because not all cases under-
went further investigation, and some were inves-
tigated with only CTC or flexible sigmoidoscopy, 
the rate of polyp detection is underestimated; 
however, the median follow-up of 33 months 
means that CRC is likely to have been captured.

Altering diagnostic algorithms for patients with 
bowel symptoms to detect more CRC (more sensi-
tive), while simultaneously reducing the number 
needed to investigate to detect one cancer (more 
specific), and also ensuring patients with signifi-
cant non-malignant disease are not excluded, is 
an immediate priority for colorectal services in 
New Zealand. This will likely be met by incorpo-
rating existing biomarkers, such as FIT and cal-
protectin into diagnostic algorithms, as has just 
been recommended nationally in the UK.28 This 
is the only paper reporting the diagnostic yield of 
the New Zealand direct access criteria. The data 
are highly comparable with prior studies from 
the same region, reflect consistent referral prac-
tice for colorectal investigation from primary care 
and can now be used to help develop more sensi-
tive and specific access criteria for patients with 
symptoms suggestive of CRC in New Zealand. 



New Zealand Medical Journal 
Te ara tika o te hauora hapori

2022 Oct 28; 135(1564). ISSN 1175-8716
https://journal.nzma.org.nz/ ©PMA 

article 39

competing interests
Nil. 

author information
Rhys A John: Gastroenterology registrar at Christchurch 

Gastroenterology, Canterbury District Health Board, 
Christchurch, New Zealand.

Holly Wang: Business Intelligence Specialist at the 
Business Intelligence Data & Analytics department, 
Canterbury District Health Board, Christchurch,  
New Zealand.

Valentyna Sylevych: Business Intelligence Business 
Partner at the Business Intelligence Data & Analytics 
department, Canterbury District Health Board, 
Christchurch, New Zealand.

James D Falvey: Consultant Gastroenterologist at 
Christchurch Gastroenterology, Canterbury  
District Health Board, Christchurch, New Zealand. 

corresponding author
Rhys A John, Christchurch Gastroenterology 

Department, 2 Riccarton Ave, Christchurch Central 
City, Christchurch 8011. E: rhysalanjohn@gmail.com

references
1. New Cancer Registrations 2018 [Internet]. NZ 

Ministry of Health; 2020 [cited 2021 Nov 21]. 
Available from: https://www.health.govt.nz/
publication/new-cancer-registrations-2018.

2. Cancer: New registrations and deaths 
2013 [Internet]. Wellington: Ministry of 
Health [cited 2021 Nov 21]. Available from: 
https://www.health.govt.nz/publication/
cancer-new-registrations-and-deaths-2013.

3. Arnold M, Rutherford MJ, Bardot A, et al. Progress 
in cancer survival, mortality, and incidence in 
seven high-income countries 1995-2014 (ICBP 
SURVMARK-2): a population-based study. Lancet 
Oncol. 2019;20(11):1493-1505.

4. Allemani C, Matsuda T, Di Carlo V, et al. Global 
surveillance of trends in cancer survival 2000-14 
(CONCORD-3): analysis of individual records for 
37 513 025 patients diagnosed with one of 18 
cancers from 322 population-based registries in 71 
countries. Lancet. 2018;391(10125):1023-1075. 

5. Aye PS, Elwood JM, Stevanovic V. Comparison of 
cancer survival in New Zealand and Australia, 2006-
2010. N Z Med J. 2014;127(1407):14-26.

6. Mansouri D, McMillan DC, Crearie C, et al. Temporal 
trends in mode, site and stage of presentation with 
the introduction of colorectal cancer screening: a 
decade of experience from the West of Scotland. Br 
J Cancer. 2015;113(3):556-561.

7. Ford AC, Veldhuyzen van Zanten SJO, Rodgers CC, et 

al. Diagnostic utility of alarm features for colorectal 
cancer: systematic review and meta-analysis. Gut. 
2008;57(11):1545-53.

8. Jellema P, Windt DAWM van der, Bruinvels DJ, et al. 
Value of symptoms and additional diagnostic tests 
for colorectal cancer in primary care: systematic 
review and meta-analysis. BMJ. 2010;340:c1269.

9. Hamilton W, Sharp D. Diagnosis of colorectal cancer 
in primary care: the evidence base for guidelines. 
Fam Pract. 2004;21(1):99-106.

10. Independent Review Panel. Report of the 
Independent Assurance Review for the National 
Bowel Screening Programme [Internet]. Wellington: 
Health Quality & Safety Commission; 2018. 
Available from: https://eggnz.endoscopyquality.
co.nz/assets/Uploads/Independent-Assurance-
Review-of-NBSP-July-2018.pdf.

11. Bagshaw P, Cox B. Adequacy of publicly funded 
colonoscopy services in New Zealand. NZ Med J. 
2020;133(1526):7-11.

12. Ministry of Health. Referral Criteria for Direct 
Access Outpatient Colonoscopy or Computed 
Tomography Colonography [Internet]. Wellington: 
Ministry of Health; 2019. Available from: https://
www.health.govt.nz/system/files/documents/
publications/referral-criteria-direct access-
outpatient-colonoscopy-computed-tomography-
colonography-feb19-v2.pdf.

13. NICE: Referral guidelines for suspected cancer 
2005 [Internet]. 2005 [cited 2021 Sep 28]. Available 
from: https://webarchive.nationalarchives.gov.
uk/ukgwa/20060715141954/ http:/nice.org.uk/
nicemedia/pdf/cg027niceguideline.pdf.

14. National Collaborating Centre for Cancer. NG12 
Suspected cancer: recognition and referral 
(full guideline) [Internet]. NICE UK; 2015 
[cited 2022 Feb 24]. Available from: https://
www.nice.org.uk/guidance/ng12/evidence/
full-guideline-pdf-2676000277.

15. Bretthauer M. Colorectal cancer screening. Intern 
Med J. 2011;270(2):87-98.

16. Chukmaitov A, Bradley CJ, Dahman B, et 
al. Association of polypectomy techniques, 
endoscopist volume, and facility type with 
colonoscopy complications. Gastrointest Endosc. 
2013;77(3):436-46.

17. Sharaf RN, Ladabaum U. Comparative Effectiveness 
and Cost-Effectiveness of Screening Colonoscopy 
vs. Sigmoidoscopy and Alternative Strategies. Am J 
Gastroenterol. 2013;108(1):120-32.

18. Saw KS, Liu C, Xu W, et al. Faecal immunochemical 
test to triage patients with possible colorectal 
cancer symptoms: meta-analysis. Br J Surg. 
2022;109(2):182-90.



New Zealand Medical Journal 
Te ara tika o te hauora hapori

2022 Oct 28; 135(1564). ISSN 1175-8716
https://journal.nzma.org.nz/ ©PMA 

article 40

19. Lamba M, Almari Y, Garg P, et al. Predictors of 
non-attendance at outpatient endoscopy: a five-
year multi-centre observational study from New 
Zealand. NZ Med J. 2019;132:31-38.

20. Adams LA, Pawlik J, Forbes GM. Nonattendance 
at Outpatient Endoscopy. Endoscopy. 
2004;36(5):402-4.

21. Stats NZ. Place Summaries | Canterbury 
Region | Stats NZ [Internet]. [cited 2022 Feb 
23]. Available from: https://www.stats.govt.
nz/tools/2018-census-place-summaries/
canterbury-region.

22. McLeod M, Harris R, Paine SJ, et al. Bowel cancer 
screening age range for Māori: what is all the fuss 
about? N Z Med J. 2021;134(1535):71-7. 

23. Scott KM, Marwick JC, Crampton PR. Utilization 
of general practitioner services in New Zealand 
and its relationship with income, ethnicity and 
government subsidy. Health Serv Manage Res. 2003 
Feb;16(1):45-55.

24. Sharples KJ, Firth MJ, Hinder VA, et al. The New 
Zealand PIPER Project: colorectal cancer survival 
according to rurality, ethnicity and socioeconomic 
deprivation-results from a retrospective cohort 
study. N Z Med J. 2018;131(1476):24-39. 

25. Henare P, Sio A. Budget 2022 funding to lower the 

starting age for bowel screening for Māori and 
Pacific peoples [Internet]. The Beehive. [cited 2022 
May 30]. Available from: https://www.beehive.govt.
nz/release/budget-2022-funding-lower-starting-
age-bowel-screening-m%C4%81ori-and-pacific-
peoples.

26. Hitrz M, Hunt L, Mayo M, Chepulis L. Symptoms 
associated with colorectal cancer in patients 
referred to secondary care. N Z Med J. 
2022;135(1554):137-9. 

27. Sanders AD, Stevenson C, Pearson J, et al. A novel 
pathway for investigation of colorectal symptoms 
with colonoscopy or computed tomography 
colonography. N Z Med J. 2013;126(1382):45-57. 

28. British Society of Gastroenterology. Faecal 
Immunochemical Testing (FIT) in patients with 
signs or symptoms of suspected colorectal cancer 
(CRC): A joint guideline from the Association of 
Coloproctology of Great Britain & Ireland (ACPGBI) 
and the British Society of Gastroenterology (BSG) 
[Internet]. The British Society of Gastroenterology. 
[cited 2022 Jun 14]. Available from: https://
www.bsg.org.uk/clinical-resource/faecal-
immunochemical-testing-fit-in-patients-with-signs-
or-symptoms-of-suspected-colorectal-cancer-crc-a-
joint-guideline-from-the-acpgbi-and-the-bsg/



New Zealand Medical Journal 
Te ara tika o te hauora hapori

2022 Oct 28; 135(1564). ISSN 1175-8716
https://journal.nzma.org.nz/ ©PMA 

article 41

Audit of the Southern DHB B4 School 
hearing screening referral process:  
is there unmet need?
Thomas Oliver, Paul Joice, Patrick JD Dawes

abstract
aim: The B4 School Check aims for early detection and appropriate management of hearing loss prior to school entry. In light of 
increasing awareness of inequitable health outcomes across a variety of measures in Aotearoa New Zealand, particularly for Māori and 
Pasifika, we performed an audit of B4 School screening hearing related referrals.
method: For the census year 2018, we examined the hearing screening data for age, gender, ethnicity, region and locality. For those 
children whose screening triggered a referral, the district health board (DHB) record was examined to assess whether a referral was 
received by the public audiology or otolaryngology head and neck surgery (ORLHNS) departments and if any appointment was  
subsequently attended. 
results: For Otago, but not Southland, there was a mismatch between census and screening programme estimates of the number of 
children eligible for screening. Māori and Pasifika children were significantly less likely to pass the screening tests (p<.00001) compared to 
other ethnicities. Referral rates were not significantly different among ethnic groups, but Pasifika children were significantly less likely be 
assessed by an audiologist or otolaryngologist (p<0.004). Despite an equal distribution of screening and referral, significantly more Māori 
and Pasifika children will start primary school with potential hearing impairment compared to other ethnicities. 
conclusion: While the Southern DHB B4 School hearing screening programme is equal in capturing children of different backgrounds, 
it demonstrates a greater prevalence of potential hearing impairment among Māori and Pasifika children when entering primary school. 
This raises the need to consider how to better provide ongoing care for these children.

E arly detection and appropriate manage-
ment of childhood ear disease and hearing 
loss ensures children have the best oppor-

tunities to achieve optimal language development, 
mitigates potential complications of unmanaged 
ear disease and assists learning and progress in 
education.1

Paediatric hearing screening programmes 
have been developed in many countries around 
the world with the aim of identifying children 
with ear disease and enabling appropriate inter-
vention as required. In Aotearoa New Zealand, 
formal hearing screening occurs at two age points 
—the newborn hearing screening programme at 
birth and the B4 School Check at 4 years of age.

The B4 School Check is a broad screening for 
multiple health, developmental and behavioural 
problems that may have a negative impact on a 
child’s ability to learn and take part at school.2 
Children are identified from national databases, 
including the ENROL database, which includes 
every child enrolled to attend school in the coun-
try. All children in our region, aged 4, who are 
enrolled in preschool (including home-based) 

care are referred to the programme for hear-
ing and vision screening, and this is cross-refer-
enced against the national database. The ENROL 
database is then cross-referenced again so any 
children not identified at age 4 who are subse-
quently attending school are then captured in 
their first school year. All children identified 
are offered hearing screening unless they are 
reported to be under the care of an audiologist or 
otolaryngologist. 

The hearing component of the screen consists 
of pure tone audiometry at 0.5, 1, 2 and 4 kHz, 
and tympanometry. Findings suggestive of a sen-
sorineural hearing loss with thresholds of at least 
40dBHL (decibels hearing level) prompt a referral 
to an audiologist, while children whose findings 
are suggestive of conductive loss (i.e., type B tym-
panometry), with thresholds of at least 40dBHL, are 
referred to their general practitioner (GP). If the 
child responds to tones at 40dBHL, but not at low-
er-intensity tones then they are rescreened three 
months later, and if they again do not pass they 
are referred to audiology or their GP as above. Any 
child who is unable to participate in the screen-
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ing process, due to developmental, behavioural or 
other issues is referred to audiology directly.3

Health services (including the B4 School Check) 
across Aotearoa New Zealand were previously 
provided and funded by the 20 district health 
boards (DHBs), now defined as regions within Te 
Whatu Ora Health NZ. The Southern region cov-
ers the largest geographic area in the country but 
is relatively sparsely populated.

There are inequitable health outcomes across 
a variety of measures in our country, particu-
larly for Māori and Pasifika and also for rural 
communities, where socio-economic depriva-
tion can be higher and access to health services 
more difficult. It has been reported that Māori 
are over-represented among those children 
with chronic otitis media and the more serious 
sequelae of this disease.4,5 More recently it has 
been shown that despite having higher rates of 
hospital admission for otitis media, Māori and 
Pasifika children have lower rates of ventilation 
tube insertion.6 Interestingly, a recent study 
did not show any association between depriva-
tion and chronic otitis media in Aotearoa New  
Zealand; however, this study looked at an urban 
population and was unable to account for rural 
locality.7

For a child who does not pass the B4 School 
hearing screening in the Southern region, the 
pathway to assessment by an audiologist or  an 
otolaryngology head and neck surgeon (ORLHNS) 
can be convoluted. In the context of conductive 
loss, it typically requires attendance at and refer-
ral from a GP, and potentially significant travel; all 
with associated costs, which may disproportion-
ately disadvantage some children. This creates 
opportunities for children to not progress through 
the system and ultimately miss out on appropri-
ate and timely management of their ear disease 
and hearing loss.

To investigate whether there was evidence for 
children being lost through the screening and 
referral process, and whether it leads to inequita-
ble outcomes, we conducted an audit of children 
in the Southern DHB (SDHB) region undergoing 
hearing checks under the B4 School programme.

Method
Ethics approval

Ethics approval was received from the Univer-
sity of Otago Ethics Committee for a minimal risk 
health research audit and audit-related study. 
Approval recognised that “data will be entered 

into an audit database in deidentified form from 
which further analysis will be performed. A  
separate database will record study number and 
NHI should data checking be required. This mate-
rial will be stored in a password protected DHB 
hard drive”.

Participants
We examined the SDHB records of children who 

underwent hearing screening at age 4 between 1 
January 2018 and 31 December 2018. 

The 2018 Census data
Census data from the same year were retrieved 

and analysed to determine the total number of 
eligible children in the district and their demo-
graphic breakdown.8 This provided an estimate of 
the number of children who may not have been 
captured by the screening programme, and there-
fore not screened at all. Using Chi-squared anal-
ysis, differences (significance threshold p=0.05) 
were assessed between the two databases to deter-
mine if there was evidence of potential inequity 
amongst children being identified for screening.

Inclusion and exclusion criteria
All children and whānau who were contacted 

for hearing testing were entered into the database. 

Audit protocol
Each child’s demographic data including age, 

gender, ethnicity, region (Otago or Southland) and 
locality (urban or rural, defined as living within 
the Dunedin or Invercargill city boundaries, or 
not) were collated. 

For those children whose hearing screening trig-
gered a referral for further assessment, the DHB 
record was examined to assess whether a referral 
was ultimately received by the public audiology 
or ORLHNS departments (either directly from the 
screening programme or via the child’s GP) and 
if any appointment was subsequently attended. 
The private clinic records of all otolaryngologists 
practicing in the two regions were also assessed 
to determine if any referrals and assessments 
had been received and carried out, bypassing the 
public system. The clinical records in both pub-
lic and private clinics were otherwise not further 
examined.

Data collection and analysis
The data were entered into a deidentified data-

base from which further analysis was performed. 
Sub-group Chi-squared analysis was conducted 
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for each demographic dataset to explore differ-
ences in terms of screening pass rates, referrals 
received by tertiary services and patients actually 
seen in clinic by these specialty groups (audiology 
and/or ORLHNS).

Results
On census night in March 2018, 3,753 4 year-

old children were identified as being usually res-
ident in the Southern DHB region. The screening 
programme identified 3,406 4-year-old children 
for hearing screening that year, shown in Table 
1. The table shows the population of 4-year-old 
children normally resident in the Southern DHB 
at the time of the 2018 Census, with demographic 
breakdown, by total number (n) and percentage. 
This is compared with the numbers of those in the 
hearing check database, and percentage relative 
to the number in that sub-group identified by the 
census. Statistical comparisons using Chi-squared 
analysis within each demographic are also shown.

Significantly more children in Otago (p=0.003) 
were identified in the census but not screened 

when compared with those in Southland. There 
was no difference between rural and urban pop-
ulations. When analysing data from Otago alone, 
significantly more rural children were identified 
by the census than the screening programme com-
pared with urban children (p=0.026). Significantly 
more Māori (p=0.0005) and Pacific (p=0.0016) chil-
dren were identified on the census than under-
went screening when compared with children of 
other ethnicities. 

Figure 1 shows how children passed through 
the screening programme. Of those identified for 
hearing checks, 135 were reported to be under the 
care of either an audiologist or ORLHNS, and nine 
declined screening; 3,262 children proceeded for 
hearing checks. A total of 326 (10%) did not pass 
the screen and were referred to either audiology 
or their GP. Of these, 223 (68%) had at least one 
type B tympanogram, suggesting otitis media with 
effusion (OME).

Public audiology services and/or public and 
private ORLHNS services in the region received 
referrals for 207 of these children (63.5% of 
those who did not pass). Appointments were not 

Table 1: Comparison of census data and hearing screening data across demographics in the Southern DHB region.

Demographic Census B4 School hearing screen
Potentially 
missed

P-value

n
% 
 (of total)

n
%  
(of census 
population)

n

Other 2,823 75 2,707 96 116

Māori 750 20 581 77 169 * p=0.0005

Pasifika 180 5 118 66 62 * p=0.0019

Southland 1,305 35 1,305 100 0

Otago 2,430 65 2,101 86 329 * p=0.003

Urban 1,977 53 1,816 92 161

Rural 1,776 47 1,590 90 186 p=0.588

Total 3,753 100 3,406 91 347

* denotes statistical significance at threshold <0.05.
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Table 2: Differences in screening “did not pass” (DNP) and subsequent assessment rates within different  
demographic subgroups (% of total screened).

Demographic ‘DNP’ rate Assessed after ‘DNP’ screen

n % P-value n % P-value

Other (79.6%) 218 8.4 133 61

Māori (16.9%) 85 15.4 *p<0.00001 48 56 p=0.469

Pasifika (3.5%) 23 20.4 *p<0.00001 7 30 *p=0.005

n % P-value n % P-value

Southland (38.6%) 142 11.3 p=0.054 75 53 p=0.119

Otago (61.4%) 184 9.2 113 61

n % P-value n % P-value

Urban (52.9%) 189 11.0 116 61

Rural (47.1%) 137 8.9 p=0.051 72 53

n % P-value n % P-value

Male (51.0%) 187 11.2 *p=0.016 105 57 p=0.677

Female (49.0%) 139 8.7 82 59

Table 3: Prevalence of type B tympanometry at screening, in total and by ethnicity. 

Demographic Type B tympanogram

n % P-value

Other 144 5

Māori 62 15 *p<0.00001

Pasifika 17 11 *p=0.0003

* denotes statistical significance at threshold <0.05.

Table 4: Potentially unmanaged hearing loss at school following the hearing screening and referral process,  
in total and by ethnicity. 

Demographic Unmanaged hearing loss

n % P-value

Other 92 3

Māori 39 7 *p=0.0002

Pasifika 16 14 *p<0.0001

Total 147 4.3

* denotes statistical significance at threshold <0.05.
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Figure 1: Progress through the screening process. The diagram shows the numbers of children not progressing 
through each stage in the hearing screening and referral process and the numbers for each end point (not screened, 
passed, seen by tertiary services or not seen by tertiary services). Note that the number not screened is an estimate 
using census data as a correlate only, and also includes 135 children who were reported to be under audiology/
ORLHNS care and so were not screened.
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attended by 19 children, so 188 children were 
seen by audiology or ORLHNS.

Therefore, 42% of children who did not pass 
the hearing screen were not further assessed by 
either of these two specialty groups in the public 
system (or ORLHNS in private). 

Table 2 shows subgroup analyses performed 
for ethnicity, gender, region (Otago or Southland) 
and locality (urban or rural). Māori and Pasifika 
children were significantly less likely to pass the 
screening tests (p<0.00001 in both groups) com-
pared to other ethnicities; and as shown in Table 
3, were also more likely to have signs of OME as 
suggested by type B tympanometry (p<0.001 in 
both groups). The table shows the total number 
(n) that did not pass the hearing screen and per-
centage relative to the total number screened for 
that demographic, and the number and percent-
age (relative to the total number that did not pass) 
that were ultimately assessed by either otolaryn-
gology or audiology as a result. Statistical com-
parisons using Chi-squared analysis within each 
demographic are also shown.

Referral rates through to ORLHNS and audiol-
ogy services among children who had not passed 
were not significantly different among ethnic 
groups. When attendance rates at subsequent 
appointments are examined, Pasifika children 
were significantly less likely be assessed by an 
audiologist or otolaryngologist (p<0.004).

There were no significant differences in “did not 
pass” rates, referrals or specialist review between 
Otago and Southland, or between urban and rural 
populations. Males were less likely to pass the 
screening, however, had no difference in referral 
or clinic review rates when compared with females.

Table 3 shows the total number (n) that had 
type B tympanometry at screening and did not 
pass, and percentage relative to the total num-
ber screened for that demographic. This provides 
an estimate of the prevalence of otitis media 
with effusion causing hearing loss amongst the 
screened population. Statistical comparisons 
using Chi-squared analysis within each demo-
graphic are also shown.

Table 4 shows the numbers of children that 
either did not pass the hearing screening and were 
not subsequently assessed by either ORLHNS or 
audiology, or declined screening altogether, and 
the percentage relative to the total number iden-
tified for screening, by ethnicity. This represents 
the total number, and proportion, of children 
starting school with a potential hearing loss that 
has not been managed. Statistical comparisons 

using Chi-squared analysis within each demo-
graphic are also shown.

In total, 147 children identified for screening 
by the programme did not pass and subsequently 
were not seen by either audiology or ORLHNS, or 
declined screening altogether, which represents 
4.3% of all children identified in the database; 
these children then start school with potentially 
unmanaged hearing loss. These rates are signifi-
cantly higher in Māori (7%, p=0.0002) and Pasifika 
children (14%, p<0.0001) when compared with 
other ethnicities (Table 4).

Discussion
We have reviewed the performance of the 

hearing screening programme as part of the B4 
School Checks across the Southern DHB. It is of 
note that the databases used appear to underes-
timate the number of eligible children residing 
in Otago when compared to census data from the 
same year. This was an unexpected finding and 
warrants further examination. It was not within 
the remit of this audit to undertake this; however, 
it is likely that some of these children are captured 
in the subsequent year (once they start school) via 
the ENROL database.

Figure 1 shows the times at which a child may 
not participate in the screening programme; the 
majority being those who are not screened either 
because they were not captured in the database, 
declined screening or were reported to have other 
care arrangements. These children are effectively 
left out of a process which aims to ensure that 
when children start school their hearing needs 
have been addressed. Subsequently, referrals for 
a further 138 children recommended for further 
management of their ear condition (4.2% of all 
those screened, or 42% of those who did not pass 
the screening test) were either not received by 
public audiology or regional ORLHNS or did not 
attend a specialist assessment; this is addressed 
further below.

Support for the efficiency of the screening pro-
gramme lies in the similar proportions screened 
both in urban and rural settings. The male pre-
dominance of those not passing the screening is 
consistent with findings of the Dunedin Study 
which identified 57% male preponderance of per-
sistent or transient otitis media with effusion.9 It 
should be noted that the ethnic composition of the 
Dunedin Study participants was different from 
that of our group and comparison cannot be made 
in this respect.
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In accordance with previous reports5,10–11 the 
prevalence of probable middle ear disease is 
higher among Māori and Pasifika children. For the 
Southern region, the proportion of Māori receiv-
ing specialist attention following a failed screen 
is similar to “other ethnicities”. This is encourag-
ing in that, for Māori, there appears to be equal 
outcomes from the “screening process”. However, 
the number of “at risk” children is carried for-
ward into the numbers of these children at risk of 
hearing impairment when entering school. That 
is, Māori and Pasifika children have a greater 
risk of entering school with hearing impairments 
that will potentially hinder their early schooling 
experience. In making this assessment we have 
assumed that similar proportions of those who 
were not screened will not pass the screen. 

When considering how this audit helps optimise 
outcomes for children there are points to address. 
These are: optimising capture by the screening 
programme, maximising participation at the ini-
tial assessment and improving the transfer of care 
between screening and specialist assessment. The 
first we cannot address readily, however, the sec-
ond and third may be addressed through modest 
changes to the screening programme protocol. 
Simple changes could be to, by default, undertake 
a screen unless the child’s guardian specifically 
declines this service regardless of whether they 
are already “under care”, and for onward referral 
from the screening programme to be directed to 
the local audiology service (or to specified private 
care) directly, regardless of the modality of their 
hearing loss. It is important to highlight that the 
problem does not appear to necessarily be related 
to onwards referral from the screening pro-
gramme itself (which follows a robust protocol) 
but rather the pathway through which children 
must progress after this stage to then ultimately 
be referred and seen by specialist services. These 
changes could be easily made and documented, so 
enabling future audit. 

What is less easily addressed, and not part of 
this audit, is the optimal specialist management 
strategy for Māori and Pasifika children. It is rec-
ognised that there are barriers to accessing such 
care6,12,13 and also to optimising specialty access in 
rural settings. Across Otago and Southland, private 
audiologists provide services in rural communi-
ties and funding for B4 School-referred children, 
while already in place, could be expanded with 
the potential to improve attendance to a more 
localised service. Engagement with appropriate 
stakeholders is essential for improving access 

and outcomes. In conjunction with local Iwi, the 
ORLHNS Department in the Bay of Plenty runs 
a successful rural clinic in Kawerau. The popu-
lation is predominantly Māori and with a high 
deprivation index; between 2016 and 2019 clinic 
attendances were 94% compared to 83% at Tau-
ranga Hospital.13

Within Central Otago there is availability for 
people to be seen locally by a private ORLHNS 
through a Central Otago Health Board funding 
stream, although our data suggest that this is lit-
tle used for those who do not pass their hearing 
screen and the pathway would require changes to 
the funding model.

Strengths and limitations
The structure of the hearing component of 

the B4 School screening programme provides an 
excellent starting point for addressing the detec-
tion of hearing impairment among children 
about to enter primary school. There is sound 
data from which comparisons can be drawn, and 
this has allowed an assessment of the “bigger 
picture” within the Southern region. We deliber-
ately selected a data collection period that coin-
cided with the 2018 Census; this helped identify 
the probable number due for hearing screening. 
However, the census only records the numbers 
of people normally resident in Otago and South-
land on one night and this introduces inaccuracy 
when determining how many children should 
have been identified for screening. Despite this, 
it is notable that the census proved accurate for 
Southland, but not for Otago. Additionally, a rea-
sonable number of these children may be subse-
quently identified during their first year of school, 
although these children will have potentially had 
treatment delayed by a year as a result.

We are fortunate that the private ORLHNS 
working across SDHB are all based in Dunedin 
and agreed to inform us of any children they had 
seen following a screening referral. For practical 
reasons we could not extend this to GP and pri-
vate audiology services across our DHB and this 
has likely led to an overestimate of the number 
of children who had unmanaged hearing loss. 
Children may have attended their GPs and been 
managed appropriately, and similarly in rural 
locations pathways for referrals to private audiol-
ogists directly from the screening program are in 
place in certain circumstances, and the findings 
and outcomes of these referrals have not been 
accounted for. While this may have caused over-
estimates in the total numbers being lost through 
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the referral pathways, it may be reasonable to 
assume that the relative disparities between sub-
groups would persist.

The audit protocol is fairly straightforward and 
could be used by other DHBs to assess the effec-
tiveness of hearing screening and identification of 
children at risk, with a view to optimising subse-
quent management.

Conclusion
The Southern region hearing screening pro-

gramme is effective at engaging with children and 

whānau identified within the databases they use, 
and follow robust protocols. The management of 
children identified at risk of hearing loss follows 
recommended guidelines but these do not neces-
sarily specifically direct children to either audi-
ology or ORLHNS for ongoing management. This 
may increase the likelihood of ongoing unman-
aged hearing loss due to a potentially convoluted 
referral pathway; Māori and Pasifika children 
are at higher risk. There is scope to consider 
modest changes to the referral process that may 
optimise the management of children that do not 
pass their hearing screening. 
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The effect of COVID-19 on orthopaedics 
in Aotearoa New Zealand—a survey of 
orthopaedic surgeons and training 
registrars
Matthew J Bowman, Scott M Bolam, Mark Wright

abstract 
aim: This study aimed to assess the impact of COVID-19 on orthopaedic practice in New Zealand, with a focus on training and  
mental health. 
methods: An online survey was sent to the 385 consultant orthopaedic surgeons and registrars in New Zealand registered with the 
New Zealand Orthopaedic Association (NZOA). The survey consisted of 27 questions relating to demographics, the effects of COVID-19 
on orthopaedic departments, on training, on mental health and the utilisation of telehealth and online teaching. 
results: In total, 189 of 385 NZOA members (49%) completed the survey. Of the 51 orthopaedic registrars surveyed, 55% felt that their 
training had been moderately affected, while 17% felt it had been significantly affected. Of those surveyed, 65% felt the pandemic had 
at least a mild effect on their mental health. Seven percent of registrars described a significant impact on their mental health compared 
to 2% of consultants (p=0.029). Overall, 46.5% felt they were more burnt out because of the pandemic, which was significantly higher 
in registrars compared to consultants (51% vs 44%, respectively; p=0.029). 
conclusions: Despite the comparatively low number of COVID-19 cases, hospitalisations and deaths, the effects for orthopaedic  
surgeons and training registrars have been significant.

A new type of viral pneumonia was rec-
ognised in Wuhan, China in December 
2019. By January 2020, this was identi-

fied as a type of coronavirus named severe acute 
respiratory syndrome coronavirus 2 (SARS-
CoV-2). The first case of SARS-CoV-2 detected in 
Aotearoa New Zealand was on 28 February 2020, 
and on 11 March 2020 the World Health Organi-
zation formally declared a coronavirus disease 
2019 (COVID-19) pandemic. Many health systems 
around the world were quickly overwhelmed 
with high rates of hospitalisations and deaths. In 
many countries elective surgery was suspended 
in order to rationalise staff and resources.1–4 

In 2020, it was estimated that during the 12 
weeks of peak disruption of all elective surgery 
across 190 countries, 28,404,603 operations would 
be cancelled or postponed.5 This represents a can-
cellation rate of all elective surgeries of 72.3%. 
Using surgical data collected during 2020, Heck-
mann et al.6 estimated that the nationwide vol-
ume in the United States of elective hip and knee 
arthroplasty cases decreased by 46.5% to 47.7% 
from the prior 3-year average. Furthermore, the 
elective hip and knee arthroplasty case volume 

for April 2020 was 1.9% of the volume for the 
same month in 2017 through 2019. 

Although the New Zealand healthcare sys-
tem has not been affected to the same extent as 
many other countries, the pandemic has still 
had a significant impact on most specialties and 
many patients. At the time of this survey—21 
November 2021—there had been 9,608 cases of 
COVID-19 and 46 deaths with 83 patients in hos-
pital, 5 of whom were in the intensive care unit/
high dependency unit (ICU/HDU).7 In comparison 
to most other countries, these are relatively low 
numbers, which is the result of multiple factors 
including the geography of our island nation, the 
high vaccination rate (83% double vaccinated as 
of 21 November 2021) and the control measures 
implemented by the government. 

Mental health issues including burnout are 
prevalent in orthopaedics, particularly among 
registrars.8–10 In a recent study, Verret et al.8 found 
that 34% of orthopaedic residents reported high 
levels of depersonalisation compared to 9% of 
consultants. In a survey to assess the impact of the 
pandemic on the mental health of the orthopae-
dic workforce, Thakrar et al.11 found significantly 
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higher rates of generalised anxiety disorder and 
major depressive episodes when compared to the 
general population. 

We hypothesised that COVID-19 had signifi-
cantly impacted the training of Surgical Education 
and Training (SET) registrars. We also hypoth-
esised that the pandemic has had a detrimental 
effect on the mental health of surgeons and reg-
istrars. The purpose of this study was to assess 
the impact of COVID-19 on orthopaedic practice 
in New Zealand, including the impact on ortho-
paedic training and the mental health of surgeons 
and registrars. 

Methods
With the assistance and permission of the New 

Zealand Orthopaedic Association (NZOA), consul-
tant orthopaedic surgeons and SET orthopaedic 
registrars were asked to complete an electronic 
survey relating to the impact of COVID-19 on their 
practice, training and wellbeing. This nationwide 
survey was conducted in November 2021 and was 
sent to all 385 members of the NZOA, the organi-
sation with which all practising orthopaedic sur-
geons and SET registrars in New Zealand must be 
registered. The survey was administered using 
Survey Monkey (Palo Alto, CA, USA). Following the 
initial email, two reminder emails were sent one 
and two weeks later. 

The survey was comprised of 27 questions 
relating to demographics, the effects of COVID-
19 on orthopaedic departments, on orthopaedic 
training, on mental health and the utilisation 
of telehealth and online teaching. The option of 
adding comments as free text after each question 
was made available. Demographic data collected 
included age, training level, and location of prac-
tice. Data was collected from both the public 
health sector as well as the private health sec-
tor. The public sector is managed by Te Whatu 
Ora – Health New Zealand with funding from 
the Government. The private sector is funded by 
insurers, the Accident Compensation Corpora-
tion (ACC) or the individual. Prior to distribution, 
the survey was validated by a consultant ortho-
paedic surgeon and two orthopaedic registrars. 
The survey was anonymised with a response 
window of one month. 

Significance testing was performed with Prism 
8 (GraphPad, San Diego, CA, USA). Differences 
were determined with Fisher’s exact test or Chi-
squared tests and a p-value of <0.05 was con-
sidered significant. The study methodology was 

reviewed by the Health and Disability Ethics 
Committees (HDEC) and did not require a formal  
ethical review.

Results
Demographics

The nationwide survey received 189 responses 
from the 385 NZOA members, a response rate of 
49%. Responses were received from 135 of 320 
orthopaedic consultants (42%), 51 of 62 SET ortho-
paedic registrars (82%) and 3 orthopaedic fellows. 
Demographic details are shown in Table 1. 

Effect on practice
All respondents were vaccinated, with 188 of 

the 189 respondents being double vaccinated. 
One person had only received a single dose of 
the vaccine. At the time of the survey, 10.8% of 
respondents had treated a patient with an active 
COVID-19 infection and 15% had been stood 
down from work to self-isolate due to COVID-19  
exposure. None of the respondents had tested  
positive for COVID-19. 

Of those surveyed, 1.6% had been re-deployed 
to work in an area outside of orthopaedics (two 
consultants and one SET registrar). Overall, 14.8% 
felt they had been adequately trained to work  
outside their scope of practice, while 85.2% 
believed they had not received adequate training. 
Overall, 35.7% would be willing to be re-deployed, 
30.3% stated they would not be willing to be re- 
deployed and 34% were unsure. Significantly 
fewer consultants would be willing to be re- 
deployed compared to registrars (31% vs 45%, 
respectively; p<0.05).

Effect on productivity
Overall, 51% of those surveyed felt there 

had been a significant reduction in theatre pro-
ductivity (delays, reduced volume, longer wait 
times) due to COVID-19, while only 5% felt there 
had been no change. Of those who worked in 
Auckland, 70% felt there had been a significant 
reduction in theatre productivity compared to 
41.2% of those who worked throughout the rest 
of New Zealand (Figure 1) (p<0.001). 

Hospital preparedness 
In total, 4% rated their hospital preparedness 

for COVID-19 as excellent, 21% as good, 48% as 
average and 27% as poor. Of those who worked 
in the North Island of New Zealand, 23% believed 
preparedness was good compared to 12% in the 
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Table 1: Demographic data of respondents.

Demographic Frequency, n (%)

Gender

Male 164 (86.8)

Female 25 (13.2)

Age (years)

20–30 7 (3.7)

31–40 59 (31.2)

41–50 45 (23.8)

51–60 52 (27.5)

60+ 26 (13.7)

Position

Consultant 135 (71.4)

Registrar 51 (27)

Fellow 3 (1.6)

Region

North Island 147 (77.8)

South Island 42 (22.2)

Auckland vs rest of New Zealand

Auckland 70 (37)

Rest of New Zealand 119 (63)

Size of District Health Board (patients)

>200,000 151 (79.9)

<200,000 38 (20.1)

Private vs public 

Full time public 65 (34.4) 

Full time private 26 (13.7)

Public and private 98 (51.9) 
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Figure 1: Effect of COVID-19 on operating theatre productivity.

Figure 2: The effect on orthopaedic training due to the COVID-19 pandemic.

Figure 3: Effect of the pandemic on mental health of orthopaedic consultants and SET registrars.
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South Island. In the North Island, 6% believed 
it was excellent, while in the South Island no 
respondents felt their hospital preparedness was 
excellent, however, this did not reach a significant 
difference (p=0.147). Overall, 74% believed that 
health innovation (rapid tests, surveillance test-
ing) had been used ineffectively in their hospitals. 

Effect on training
Of the 51 training orthopaedic registrars sur-

veyed, 55% felt that their training had been 
moderately affected, while 17% felt it had been 
significantly affected (Figure 2). Of the consul-
tants surveyed, 36% and 17% felt training had 
been moderately and significantly affected, 
respectively. Of the 15 training registrars working 
in the Auckland region who responded to the sur-
vey, 93% felt that their training had either been 
moderately or significantly affected compared to 
67% of training registrars throughout the rest of 
New Zealand, however, this did not reach statisti-
cal significance (p=0.262). 

Of those surveyed, 86% had been utilising 
online teaching and 80% felt that these sessions 
were less useful than traditional in-person teach-
ing sessions, while only 6% felt they were more 
useful. Remote access was felt to be the most use-
ful aspect of online teaching (56%) followed by the 
ability to record the teaching sessions (34%). Only 
10% felt more comfortable during online teach-
ing, while 44.9% felt less comfortable and 45% felt 
there was no difference. However, 86% felt that 
these online sessions should continue to play a 
role in orthopaedic education.

Mental health
The effects of the pandemic on the mental 

health of those surveyed are shown in Figure 3. 
Sixty-five percent of all respondents felt the pan-
demic had had at least a mild effect on their 
mental health, while 3% stated COVID-19 had 
significantly impacted their mental health. This 
number was significantly higher in registrars 
compared to consultants (7% vs 2%; p=0.029). 
There were no differences between Auckland 
and the rest of New Zealand in terms of effects on 
mental health, with 24.3% of those in Auckland 
having a moderate or significant effect on their 
mental health compared to 19.3% in the rest of 
the country (p=0.362). Of the 135 consultants sur-
veyed, 19.3% stated that the COVID-19 pandemic 
had led them to consider retirement. 

Overall, 46.5% felt they were more burnt out 
because of the pandemic. Significantly more reg-

istrars surveyed felt more burnt out compared to 
consultants (51% vs 44%; p=0.029). There were 
no differences in the rates of burnout between 
consultants aged under 50 years and those over 
50 years, with 46% and 44% feeling more burnt 
out respectively (p=0.676). Those working in a 
smaller district health board (DHB) region (pop-
ulation <200,000) reported higher rates of feeling 
burnt out compared to those working in a larger 
DHB; however, this did not reach statistical sig-
nificance (58% vs 43%; p=0.259). There was no 
significant difference in the rates of burnout 
between Auckland and the rest of New Zealand 
(44% vs 47%, respectively; p=0.062). 

With respect to concerns, 35% felt the reduc-
tion in productivity was the greatest concern, fol-
lowed closely by concerns of passing COVID-19 
on to family members and the impact on training 
(30% and 13%, respectively). 

Telehealth
Of all respondents, 81% stated that telehealth 

phone consultations with patients were less effec-
tive than in-person consultations but still found 
they were valuable, while 11% felt telehealth was 
not useful. 

Discussion
COVID-19 has had a significant effect on train-

ing and mental health for orthopaedic surgeons 
and registrars in New Zealand. Around the world, 
elective orthopaedic surgery has mostly been 
suspended to reduce the spread of the virus and 
ensure health resources are used appropriately.2–4 
In New Zealand, up until the Omicron outbreak, 
there had been relatively few hospitalisations and 
deaths when compared to the rest of the world. 
As of 21 November 2021, when this survey was 
conducted, there had been 9,608 cases of COVID-
19 and 46 deaths; at that time 83 patients were 
in hospital, 5 of which were in the intensive care 
unit/high dependency unit (ICU/HDU).7 These 
comparatively low numbers were largely due to 
high vaccination rates and the response from the 
New Zealand Government, which involved the 
suspension of many business operations, strict 
social distancing measures, travel restrictions and 
the enforced use of quarantine. 

Surgery for those who are positive for COVID-
19 involves additional planning, extra equipment 
and intensive operating theatre cleaning, which 
is significantly time and resource consuming. 
Many hospitals have converted operating rooms 
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to “COVID theatres”, dedicated to the treatment 
of only those with COVID-19. This is necessary 
to keep patients safe but comes at the expense of 
reduced operating capacity, resulting in delayed 
or cancelled surgery for other patients. We found 
that 51% of those surveyed felt there had been a 
significant reduction in theatre productivity. Sev-
eral other studies from multiple countries have 
also shown significant reductions in both elective 
and trauma orthopaedic surgery case volumes 
during the pandemic.1,12,15–18 A study of 43 Hong 
Kong public hospitals found a reduction in elec-
tive orthopaedic operations of 73.5%.15 In Europe, 
survey results from orthopaedic surgeons sug-
gested that 68.4% of elective orthopaedic surgery 
and 92.6% of arthroplasty surgery had been sus-
pended.2 In the United States, there are estimates 
that 30,000 arthroplasty operations have been 
cancelled each week.4 It has been estimated that 
the backlog of patients around the world needing 
elective surgery could take over one year to clear.5 
Delayed or cancelled surgeries have a substantial 
physical and/or emotional impact on patients.19 

Reductions in orthopaedic surgical and clinical 
volume also has a detrimental effect on training 
and education.2,5,12,13 In our study, 72% of registrars 
and 53% of consultants felt that their training had 
been affected either moderately or significantly. 
In the United Kingdom, 69% of orthopaedic train-
ees felt the pandemic would result in a delay in 
completion of their orthopaedic training.16 Similar 
surveys of orthopaedic trainees have found that 
45.5% felt they would not acquire the expected 
surgical skills and as many as 25% believed an 
additional year of training was necessary.12 Ortho-
paedic residency directors have expressed con-
cerns about the negative impact of COVID-19 on 
training.13,20 Education has also suffered through 
the cancellation of conferences and courses; 
online teaching has become commonplace during 
the pandemic, but both our study and others have 
found satisfaction with this is lower than tradi-
tional in-person teaching.21 

The issue of surgeon burnout has received sig-
nificant attention in recent years. As a specialty, 
orthopaedics has one of the highest rates of burn-
out with rates ranging from 40% to 60%.9,10,22,23 
Orthopaedic surgeons also have the highest prev-
alence of surgeon suicides among surgical special-
ties, comprising 28.2% of surgeon suicides from 
2003 to 2017.24 Our study found that nearly half 
of those surveyed felt more burnt out because of 
the pandemic. This is a significant finding given 
the already high rates of burnout in orthopaedics. 

Recent research shows the stress and social  
isolation brought about by the pandemic has had 
a negative impact on the mental health of health-
care workers.25–27 Chang et al.21 found that the 
quality-of-life score for an orthopaedic registrar  
in South Korea decreased from 68.9 out of 100 
prior to the pandemic to 61.7 during the pan-
demic. Our findings are similar to the current 
literature with 65% of consultants and registrars 
stating the pandemic had a mild or moderate 
effect on their mental health. 

Our study also found that 75% of orthopae-
dic surgeons and training registrars believed 
their hospitals preparedness for COVID-19 was 
either average or poor. In a survey of the Polish 
Society of Orthopaedics and Traumatology in 
2020, 82.6% believed the Polish healthcare sys-
tem was not well prepared for the pandemic.12 
We also found that 84.9% of those surveyed felt 
they had not been adequately trained to pro-
vide non-orthopaedic care in the case of re- 
deployment. In a survey of 327 orthopaedic and 
trauma trainees throughout Europe, 60.3% had 
not been given any COVID-19 specific training.2 
Fortunately, only 1.6% of respondents in our 
study had been re-deployed— significantly fewer 
than many other institutions around the world, 
where between 15% and 25% of orthopaedic res-
idents were re-deployed.1,12–14 

There are limitations to this study. Despite the 
high response rate, response bias is inherent to 
any survey. Those affected by burnout may be 
less likely to respond as they are too busy. Con-
versely, they may be more likely to respond as 
they are most affected. The COVID-19 virus and 
the response to the pandemic are rapidly evolv-
ing and this survey provides only a snapshot of 
one point in time. This survey was completed 
approximately one month prior to the first com-
munity case of the Omicron variant and prior to 
the removal of the “red traffic light” restrictions. 
Now, the impact of service delivery and train-
ing has been felt across wider areas of New Zea-
land. Therefore, the results of this survey may not 
reflect the current situation in New Zealand. We 
intend on repeating this survey to gain further 
insight into this changing landscape. 

This is the first study assessing the effects of 
COVID-19 on orthopaedic practise and training 
in New Zealand. Despite the comparatively low 
number of COVID-19 cases, hospitalisations and 
deaths by the time of this study, it is clear that 
the effects on orthopaedic surgeons and training 
registrars have been significant. It is crucial that 
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as we work during this stressful and often frus-
trating time, there is an awareness of the impact 
the pandemic has had on the mental health of 
healthcare workers. Counselling services such as 
the Employment Assistance Programme need to 
be promoted and utilised. Additional counselling  
services and courses on managing stress and  
anxiety would be greatly beneficial. 

The reductions in surgical efficiency and vol-
ume will have a significant impact on the New 
Zealand health system and the training of the 
next generation of surgeons. Strategies to facil-

itate training include online “virtual” teaching  
sessions which have now become commonplace 
in many hospitals and training programmes, 
including orthopaedic training in New Zealand. 
There are also significant learning opportunities 
in the private sector that have the potential to  
provide valuable experience for training regis-
trars given the significant reduction in elective 
surgery in the public health system. In order to 
continue to provide the highest quality care to our 
patients, we must create innovative solutions and 
adapt to this ever-changing situation. 



New Zealand Medical Journal 
Te ara tika o te hauora hapori

2022 Oct 28; 135(1564). ISSN 1175-8716
https://journal.nzma.org.nz/ ©PMA 

article 57

competing interests
All authors have nothing to disclose. This research 
received no external funding. The study has been 
performed in accordance with the ethical standards  
in the 1964 Declaration of Helsinki. 

author information
Matthew J Bowman: Department of Orthopaedic 

Surgery, Hawkes Bay Fallen Soldiers Memorial 
Hospital, Camberley, Hastings, New Zealand.

Scott M Bolam: Department of Orthopaedic Surgery, 
Auckland City Hospital, Grafton, Auckland;  
New Zealand Faculty of Medical and Health Sciences,  
The University of Auckland, Grafton, Auckland,  
New Zealand.

Mark Wright: Department of Orthopaedic Surgery, 
Auckland City Hospital, Grafton, Auckland,  
New Zealand.

corresponding author
Dr Matthew J Bowman: Department of Orthopaedic 

Surgery, Hawkes Bay Fallen Soldiers Memorial 
Hospital, 398 Omahu Road, Camberley, Hastings, 
New Zealand. E: mattbowmannz@gmail.com

references
1. Haffer H, Schömig F, Rickert M, Randau T, et al. 

Impact of the COVID-19 Pandemic on Orthopaedic 
and Trauma Surgery in University Hospitals in 
Germany: Results of a Nationwide Survey. J Bone 
Joint Surg. 2020 Jul 15;102(14):e78. 

2. Thaler M, Khosravi I, Hirschmann MT, Kort NP, et al. 
Disruption of joint arthroplasty services in Europe 
during the COVID-19 pandemic: an online survey 
within the European Hip Society (EHS) and the 
European Knee Associates (EKA). Knee Surg Sports 
Traumatol Arthrosc. 2020 Jun;28(6):1712-9. 

3. An TW, Henry JK, Igboechi O, Wang P, et al. How 
Are Orthopaedic Surgery Residencies Responding 
to the COVID-19 Pandemic? An Assessment of 
Resident Experiences in Cities of Major Virus 
Outbreak. J Am Acad Orthop Surg [Internet]. 2020 
Jun 1 [cited 2022 Mar 27];Publish ahead of print. 
Available from: https://journals.lww.com/10.5435/
JAAOS-D-20-00397.

4. Brown TS, Bedard NA, Rojas EO, Anthony CA, 
et al. The Effect of the COVID-19 Pandemic on 
Electively Scheduled Hip and Knee Arthroplasty 
Patients in the United States. J Arthroplasty. 2020 
Jul;35(7):S49-55. 

5. COVIDSurg Collaborative. Elective surgery 
cancellations due to the COVID-19 pandemic: global 
predictive modelling to inform surgical recovery 
plans: Elective surgery during the SARS-CoV-2 

pandemic. Br J Surg [Internet]. 2020 Jun 13 [cited 
2022 Apr 3]. Available from: https://academic.oup.
com/bjs/article/107/11/1440-1449/6139510.

6. Heckmann ND, Bouz GJ, Piple AS, Chung BC, et al. 
Elective Inpatient Total Joint Arthroplasty Case 
Volume in the United States in 2020: Effects of the 
COVID-19 Pandemic. J Bone Joint Surg [Internet]. 
2022 Mar 11 [cited 2022 May 29]; Published ahead 
of print. Available from: https://journals.lww.
com/10.2106/JBJS.21.00833.

7. Ministry of Health. 12 DHBs pass 90% first dose 
vaccinations; over 1 million My Vaccine Passes 
created; 83 in hospital & five in ICU; 149 cases 
[Internet]. Health.govt.nz. 2021. Available from: 
https://www.health.govt.nz/news-media/
media-releases/12-dhbs-pass-90-first-dose-
vaccinations-over-1-million-my-vaccine-passes-
created-83-hospital-five.

8. Verret CI, Nguyen J, Verret C, Albert TJ, et al. How 
Do Areas of Work Life Drive Burnout in Orthopaedic 
Attending Surgeons, Fellows, and Residents? Clin 
Orthop Relat Res. 2021 Feb;479(2):251-62. 

9. Shanafelt TD, Balch CM, Bechamps GJ, Russell 
T, et al. Burnout and Career Satisfaction 
Among American Surgeons. Ann Surg. 2009 
Sep;250(3):463-71. 

10. Arora M, Diwan AD, Harris IA. Prevalence and 
Factors of Burnout among Australian Orthopaedic 
Trainees: A Cross-Sectional Study. J Orthop Surg. 
2014 Dec;22(3):374-7. 

11. Thakrar A, Raheem A, Chui K, Karam E, et al. Trauma 
and orthopaedic team members’ mental health 
during the COVID-19 pandemic. Bone Joint Open. 
2020;1(6):10. 

12. Megaloikonomos PD, Thaler M, Igoumenou 
VG, Bonanzinga T, et al. Impact of the COVID-
19 pandemic on orthopaedic and trauma 
surgery training in Europe. Int Orthop. 2020 
Sep;44(9):1611-9. 

13. Heaps BM, Dugas JR, Limpisvasti O. The Impact 
of COVID-19 on Orthopedic Surgery Fellowship 
Training: A Survey of Fellowship Program Directors. 
HSS J. 2022 Feb;18(1):105-9. 

14. Culp BM, Frisch NB. COVID-19 Impact on Young 
Arthroplasty Surgeons. J Arthroplasty. 2020 
Jul;35(7):S42-4. 

15. Wong JSH, Cheung KMC. Impact of COVID-
19 on Orthopaedic and Trauma Service: An 
Epidemiological Study. J Bone Joint Surg. 2020 Jul 
15;102(14):e80. 

16. Khan H, Williamson M, Trompeter A. The impact 
of the COVID-19 pandemic on orthopaedic 
services and training in the UK. Eur J Orthop Surg 
Traumatol. 2021 Jan;31(1):105-9. 



New Zealand Medical Journal 
Te ara tika o te hauora hapori

2022 Oct 28; 135(1564). ISSN 1175-8716
https://journal.nzma.org.nz/ ©PMA 

article 58

17. Zahid M, Ali A, Baloch NJ, Noordin S. Effects of 
coronavirus (COVID-19) pandemic on orthopedic 
residency program in the seventh largest city of 
the world: Recommendations from a resource-
constrained setting. Ann Med Surg. 2020 
Aug;56:142-4. 

18. Probert AC, Sivakumar BS, An V, Nicholls SL, et 
al. Impact of COVID -19-related social restrictions 
on orthopaedic trauma in a level 1 trauma centre 
in Sydney: the first wave. ANZ J Surg. 2021 
Jan;91(1–2):68-72. 

19. Sequeira SB, Novicoff WM, McVey ED, Noble DM, 
et al. Patient Perspectives on the Cancellation of 
Elective Primary Hip and Knee Arthroplasty During 
the COVID-19 Pandemic. J Am Acad Orthop Surg 
[Internet]. 2021 Feb 1 [cited 2022 Apr 3]; Published 
ahead of print. Available from: https://journals.lww.
com/10.5435/JAAOS-D-20-00765.

20. Levidy MF, Dobitsch A, Luis J, Fano AN, et al. 
A Review of Orthopaedic Resident Case Logs 
to Identify Fluctuations in Exposure to Adult 
Orthopaedic Procedures. JBJS Open Access 
[Internet]. 2021 [cited 2022 Mar 27];6(3). Available 
from: https://journals.lww.com/10.2106/JBJS.
OA.21.00023.

21. Chang DG, Park JB, Baek GH, Kim HJ, et al. The 
impact of COVID-19 pandemic on orthopaedic 
resident education: a nationwide survey study in 
South Korea. Int Orthop. 2020 Nov;44(11):2203-10. 

22. Sargent MC, Sotile W, Sotile MO, Rubash H, et al. 
Stress And Coping Among Orthopaedic Surgery 
Residents And Faculty: J Bone Joint Surg. 2004 
Jul;86(7):1579-86. 

23. Saleh KJ, Quick JC, Conaway M, Sime WE, et al. 
The Prevalence and Severity of Burnout Among 
Academic Orthopaedic Departmental Leaders*: J 
Bone Joint Surg. 2007 Apr;89(4):896-903. 

24. Elkbuli A, Sutherland M, Shepherd A, Kinslow K, et 
al. Factors Influencing US Physician and Surgeon 
Suicide Rates 2003-2017: Analysis of the CDC-
National Violent Death Reporting System. Ann Surg 
[Internet]. 2020 Nov 4 [cited 2022 Jun 8]; Published 
ahead of print. Available from: https://journals.lww.
com/10.1097/SLA.0000000000004575.

25. Shen M, Xu H, Fu J, Wang T, et al. Investigation of 
anxiety levels of 1637 healthcare workers during the 
epidemic of COVID-19. Aboelhadid SM, editor. PLoS 
One. 2020 Dec 22;15(12):e0243890. 

26. Luo M, Guo L, Yu M, Jiang, et al. The psychological 
and mental impact of coronavirus disease 2019 
(COVID-19) on medical staff and general public – A 
systematic review and meta-analysis. Psychiatry 
Res. 2020 Sep;291:113190. 

27. Kannampallil TG, Goss CW, Evanoff BA, Strickland 
JR, et al. Duncan J. Exposure to COVID-19 
patients increases physician trainee stress and 
burnout. Murakami M, editor. PLoS One. 2020 Aug 
6;15(8):e0237301. 



New Zealand Medical Journal 
Te ara tika o te hauora hapori

2022 Oct 28; 135(1564). ISSN 1175-8716
https://journal.nzma.org.nz/ ©PMA 

article 59

Microvascular reconstruction 
outcomes from a New Zealand  
Oral and Maxillofacial Surgery Unit
Hannah Maher, Ellen Simpson, Thasvir Singh

abstract
aim: The Oral and Maxillofacial Surgery (OMS) Department at Waikato District Health Board (WDHB) is the only current OMS unit within 
New Zealand to reconstruct oral cavity defects with microvascular free flaps. The primary objective of the study was to retrospectively  
analyse the demographics, outcomes and complications of free flap surgery patients at WDHB.
method: An OMS reconstruction database was developed and data collected retrospectively. Seventy-five free flaps were performed 
on 74 patients between 2012 and 2020. 
results: There were 34 females and 40 males, with a mean and median age of 62 and 64 respectively. The tongue was the most  
common site of resection, and squamous cell carcinoma was the most frequent diagnosis. The radial forearm free flap was used most 
often followed by the fibula and anterolateral thigh flaps. The Clavien–Dindo classification was used to classify complications, with 10 
patients having “major” complications and 34 patients having “minor” complications.
conclusion: Flap success rate was 98.7%, which meets internationally accepted standards of care.

The Oral and Maxillofacial Surgery (OMS) 
department at Waikato District Health 
Board (WDHB) is unique, as it is the only 

OMS unit in New Zealand to independently recon-
struct oral cavity defects with microvascular free 
flaps. This unit has been reconstructing major 
oral cavity defects since 2012 with fasciocutane-
ous radial forearm, composite fibula, and antero-
lateral thigh free flaps (ALT). There is no study to 
date that analyses the demographics, complica-
tions or outcomes of patients who have under-
gone free flap reconstruction surgery within the 
OMS speciality in New Zealand.

Reconstruction of oral cavity defects poses 
many challenges. The overall aims are to 
restore orofacial function and aesthetics, while 
improving, or maintaining, a patient’s quality of 
life. It has been shown that free tissue transfers 
can assist with achieving these goals. As such, 
microvascular free flaps have become the “gold  
standard” for reconstructing large head and neck 
defects. Complications can occur and are often 
associated with a high level of morbidity or even 
mortality.1–3 In general, free flap reconstruction 
in the overall head and neck region have good 
outcomes with reports of success rates ranging 
between 90–98.8%4 while the reported compli-
cation rate can range from 34–85%.5 Specific 
data on oral cavity free flap reconstruction  

outcomes in New Zealand are limited.
The primary objective of this study is to ret-

rospectively provide an overview of complica-
tions and outcomes of patients who underwent 
free flap reconstruction by the OMS Department 
at WDHB (Hamilton, New Zealand). This infor-
mation can then be compared with national and 
international results to ensure an adequate level 
of patient care is being provided, while contribut-
ing to scarce data for head and neck reconstruc-
tion in New Zealand. It will also serve as a valid 
baseline for further local research endeavours.

Method
The study was accepted and registered with 

the WDHB Research Committee, and local Māori 
consultation was completed. Health and Disabil-
ity Ethics Committee approval was also obtained.

Patients were identified through past head and 
neck multidisciplinary team meetings and then 
confirmed with the yearly logbooks from 2012–
2020. Patients were included if they had a free 
flap transfer for reconstruction of an oral cavity 
defect by the OMS team only. A total of 74 patients 
were identified and included.

A database was created that incorporated entry 
points similar to other major head and neck units. 
Standardised de-identified data collection was 
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then retrospectively collected for each patient by 
analysing their electronic and hard-copy notes. 
This included demographics, diagnosis, past  
medical history, laboratory results, surgery details 
and post-operative outcomes and complications. 
Demographics included gender, address, ethnic-
ity, date of surgery, age at surgery, smoking and 
alcohol history as well as medical history. Blood 
results such as albumin, inflammatory markers 
and C-reactive protein were collected pre- and 
post-operatively. Other data points collected 
included the requirement for a tracheostomy,  
gastrostomy, transfusion, vasopressor and length 
of hospital stay. Hospital stay was then sub- 
categorised into length of stay in the intensive care 
unit (ICU), high dependency unit (HDU) and the 
inpatient ward. Information about the patient’s 
discharge location was also recorded. 

The Clavien–Dindo6 classification was used to 
classify complications during the post-operative  
inpatient stay. Complications scoring IIIb or 
higher were considered major complications with 
all others considered minor. All data points were 
verified independently by two clinical staff mem-
bers of the OMS department.

Statistical analysis was performed with Micro-
soft Excel 2016 (Microsoft, Redmond, WA, USA), 
and multivariate statistical analysis was carried 
out using a licensed version of SPSS Statistics for 
Windows (version 25.0, Armonk, NY: IBM Corp). 
Any variable with a p-value of less than 0.05 was 
considered statistically significant. For categorical 
variables, Pearson’s Chi-squared test was used as 
appropriate. 

Results
A total of 75 free flap reconstructions were 

completed on a total of 74 patients between 
2012 and August 2020 (Figure 1). There were 51 
(68%) radial, 22 (29.3%) fibula and 2 (2.7%) ALT 
microvascular free flaps performed (Figure 2). One 
patient received two free flaps during one surgery, a 
fibula and a radial forearm flap, to treat an exten-
sive squamous cell carcinoma involving both the 
lower lip and mandible. 

The study population comprised 34 (46%) females 
and 40 (54%) males with a mean age of 61.9 years.  
Fifty-eight (78.4%) of the patients were NZ European, 
11 (14.9%) were NZ Māori. Of the remaining ethnic-
ities, 3 (4.1%) were Asian, 1 (1.4%) was Cook Island, 
and 1 (1.4%) was Latin American/Hispanic. The 
mean body mass index (BMI) for the group was 27.4. 

The primary diagnosis requiring resection was 

squamous cell carcinoma (SCC) consisting of 56 
(75.7%) patients followed by 11 (14.9%) with 
other malignancies, 5 (6.8%) ameloblastomas and 
2 (2.7%) cases of osteomyelitis/osteoradionecro-
sis of the jaw. Anatomical sites resected and then 
reconstructed are demonstrated in Figure 3. 20 of 
the 74 (27%) patients had had previous surgery 
to the head and neck region and 12 had previous 
radiotherapy. 

A temporary surgical tracheostomy was con-
ducted in 44 (59.5%) patients; the remainder (30 
patients) had nasal endotracheal tubes. 23 of 
these patients (77%) were extubated at the end of 
the case, and 7 patients (23%) spent at least one 
night intubated in ICU. Tracheostomy patients 
had a longer total inpatient stay than patients 
that did not (16 days compared with 11 days, 
p<0.001). Although tracheostomy patients had 
more complications (p=0.008), there was no sta-
tistical significance (p=0.566) when comparing 
tracheostomy versus no tracheostomy free flap 
outcomes overall. 

Nutrition was managed with a pre- or post- 
operative gastrostomy in 23 patients. The other 
51 patients had a fine bore feeding nasogastric 
tube placed at time of surgery for temporary 
nutritional support, and transitioned to an oral 
diet when able.

Sixty-six patients were discharged from hospi-
tal directly to their residence while two required 
rehabilitation prior to hospital discharge. Six 
patients were discharged to convalescence care in 
their local hospitals due to the relatively isolated 
geographical location of their residence.

Twenty-seven (36.5%) patients received a trans-
fusion during their inpatient stay, and 15 (16.2%) 
patients required a vasopressor agent post-oper-
atively to meet haemodynamic targets. The most 
commonly used vasopressor agent was phenyleph-
rine (n=12).

Using the Clavien–Dindo Classification, 10 (13.5%) 
patients had a score of IIIb or more as seen in 
Table 1. These patients required an unexpected 
return to theatre during their inpatient stay,  
and thus were classified as having had a “major” 
complication. Two patients were taken back to 
theatre more than once. The reasons for return-
ing to theatre included: reanastomosis or clot 
removal (n=4), post-operative infection (n=2), 
haemorrhage (n=2), failed extubation requir-
ing surgical tracheostomy (n=1), debridement of 
skin paddle (n=1), and total flap failure (n=1). 

A total of 34 patients (45.9%) had minor com-
plications and 30 (40.5%) had no complications 
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Figure 2: Types of free flap reconstructions.

Figure 3: Site of resections.

Figure 1: Number of free flaps performed per year.
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(Table 1). Minor infection was the most common 
minor complication (n=6). Treatment for minor 
infection was debridement, drainage and/or  
aspiration under local anaesthetic. Debridement 
of a non-viable portion of the flap under local 
anaesthetic was the next most common minor 
complication (n=2). 

The most common minor complications requir-
ing medical management were low post-operative 
blood pressure requiring vasopressor support, post- 
operative anaemia requiring red blood cell trans-
fusion, pneumonia, delirium and fluid overload.

Radial forearm free flaps were complicated 
occasionally by venous congestion requiring 
thrombus evacuation and reanastomosis (n=4). 
This was followed by infection (n=2), tracheostomy 
site bleed (n=2) and neck haematoma (n=1). One 
patient had a bleed from the tracheostomy site as 
well as venous congestion, requiring two separate 
returns to theatre. 

There were only two major postoperative 
complications in patients receiving a fibula free 
flap. These were infection requiring incision and 
drainage of a collection in the neck and one case 
of venous congestion requiring reanastomosis. 

To date, five free flaps have had partial flap loss 
and one complete flap failure. Partial flap loss in 
four cases was due to partial or complete loss of 
the skin paddle and the other was due to an inter-
nal jugular vein thrombosis. This occurred in 9% 
(n=2) of fibula, 2% (n=1) of radial forearm free 
flaps, and in one ALT free flap. The only com-
plete flap loss was in a fibula in a smoker with 
an infected, pathological mandibular fracture  
secondary to osteoradionecrosis, and who had 
previously undergone a radial forearm free flap 
for reconstruction of a tongue SCC. This was also 

the only free flap used for a salvage.
When comparing the three different free flaps, 

ALT flaps had to be excluded due to numbers, 
which meant a meaningful comparison for that 
group could not be produced. Radial and fibula 
free flaps complications were compared and there 
was no statistical significance between groups.

Discussion
The Waikato OMS Unit in New Zealand pro-

vides an independent microvascular free flap 
reconstructive service for the reconstruction of 
complex maxillofacial defects. The unit services a 
population of over 930,000 covering the large geo-
graphical midland region. The 14.9% of patients 
who identified as NZ Māori is representative of 
New Zealand’s population and the population 
included in recently published New Zealand head 
and neck literature.3,7

An adequate number of procedures is required 
to ensure surgeons, theatre and ward staff are 
familiar with the peri-operative, intra-operative 
and post-operative cares required. Previous 
research has suggested that an increased number 
of cases correlates with a decrease in the num-
ber of post-operative complications and more 
successful outcomes for patients.8 Since 2012 the 
number of free flaps per year has increased, par-
ticularly since 2017, when a second OMS surgeon 
started (Figure 1), and although numbers are 
small currently there appears to be a proportion-
ately lower number of complications thus far. 

International literature shows that the suc-
cess rate of free flap transfers varies from 90% 
to 98.8%.4,8–10 WDHB OMS results are at the upper 
limit of that range with a success rate of 98.7%. 

Table 1: Summary table of outcomes of free flap reconstruction.

Complications Cases Percentage (%)

None 30 40.1

Clavien–Dindo I 1 1.4

Clavien–Dindo II 25 33.8

Clavien–Dindo IIa 8 10.8

Clavien–Dindo IIb 10 13.5

Flap success 73 98.6

Flap failure 1 1.4
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Published data regarding head and neck free 
flaps from New Zealand is scarce. Results from 
Hutt Hospital (Wellington, New Zealand) in 2010 
suggest that outcomes from Waikato OMS unit 
are comparable. Their overall success rate was 
93.7%, however, the study was not limited to 
head and neck reconstructions. Six out of 13 flap 
losses were in head and neck cases. 11 A more 
recent New Zealand study focusing on head and 
neck reconstructions had an unexpected return 
to theatre rate of 13% and an overall success rate 
of 96.6%, which are both similar to the outcomes 
found in this study.3

The Clavien–Dindo classification of surgical 
complications can be readily applied to study 
populations, and aids future research by pro-
viding a useful objective outcome measure.The 
major complication rate (Clavien–Dindo IIIb) 
was lower (13%) when compared with a similar 
study that used the same classification system 
and found that 32% of patients had a major com-
plication.8 Reasons for this could include patient 
selection, a multidisciplinary approach during 
treatment planning and the use of a small, reg-
ular and specialised surgical, nursing and post- 
operative care team. 

Research suggests that age, BMI, ASA, Kaplan–
Feinstein Index, pre-existing hypertension, pre- 
operative low haemoglobin and tracheostomy 
were independent predictors of major compli-
cations.13 Our results suggest that having a tra-
cheostomy was the only statistically significant 
predictor of complications including an unex-
pected return to theatre, post-operative pneumo-
nia and a longer inpatient stay. This is consistent 
with other studies comparing patients that under-
went free flap reconstruction with a tracheostomy 
versus endotracheal tube.14

Multiple variables including surgical defect 
size and composition, function and surgeon famil-
iarity are considered when deciding on a donor 
site.15,16 The radial forearm free flap was the most 
popular flap used in the study for reconstructing 
oral cavity defects, likely due to its predictability, 
long pedicle and the diameter of the vessels.1,9 The 
literature shows that the radial forearm is the most 
commonly used flap for oral cavity reconstruction 
as it is also extremely reliable and consistent, and 
has the ability to be concurrently harvested using 
a two-team approach.17–19 The most frequent com-
plication requiring a return to theatre associated 

with this flap in this study was venous conges-
tion. The most common major complication of 
the WDHB fibula free flaps was a partial loss of 
the skin paddle, although this did not affect the 
patient’s long-term outcome. This again is con-
sistent with the literature, with other studies 
reporting a significant rate of skin paddle loss 
from fibula free flaps of approximately 10%.9,20 
ALT free flaps could not be properly compared 
as there were only two, partially due to patient 
body habitus and slightly reduced predictability 
compared with the radial forearm free flap.9

Research suggests that administering heparin 
intra-operatively and post-operatively is associ-
ated with decreased venous thrombosis without 
the increased risk of haematoma.21–23 Since the 
OMS department started routinely using 5000u 
of subcutaneous heparin intra-operatively there 
have been no cases of venous congestion or skin 
flap failures. Due to the small numbers, no sta-
tistical significance could be found; however, the 
department will continue to monitor this area in 
the future. Studies also found longer ischaemic 
times were associated with flap failures. Unfor-
tunately, this data wasn’t accurately recordable  
retrospectively, but is a data point that will be 
added for future patients.24

The major limitation of this study was its  
retrospective nature, but a live database has been 
developed for future prospective research to 
improve the quality of data collection and patient 
outcomes.

Conclusion
The OMS unit at WDHB provides a comprehen-

sive maxillofacial free flap reconstruction service 
for patients who require significant head and neck 
resections. The demographics of patients within 
this study is similar to that of other free flap recon-
struction studies, and in general appears to reflect 
the make-up of the New Zealand population.

The overall success rate of free flap transfers 
within the department is 98.7%, confirming that 
free flaps by the OMS department are extremely 
reliable in achieving successful reconstruction of 
oral cavity defects. 

The study confidently concludes that both 
minor and major complications rates are low, and 
the overall success rate is high. 
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Radiology and Te Whatu Ora – Health 
New Zealand in 2022. Why we should 
all care
Anthony James Doyle

abstract
Radiology is a key enabler of clinical activity and has been shown to be highly cost effective. Demand and activity have increased 
over time, with demand for computed tomography (CT), magnetic resource imaging (MRI) and ultrasound (US) growing faster than  
population growth. Complexity has also increased over time. Resources in the public sector have not kept up with demand,  
exacerbated by the COVID-19 pandemic. A reliance on an overseas trained workforce has resulted in critical shortages. Waiting times 
for CT, MRI and US across Aotearoa New Zealand remain well below targets and have not improved over 10 years. Robust links between  
clinical activity and radiology resourcing are needed to address the deficits and thereby maintain clinical safety. 

G enerally speaking, patients and clinicians 
in the public health service in Aotearoa 
New Zealand are fortunate in having rea-

sonably ready access to a wide range of medical 
imaging, from basic radiographs through mam-
mography, ultrasound (US), computed tomog-
raphy (CT), magnetic resonance imaging (MRI), 
positron emission tomography (PET), Nuclear 
Medicine, Interventional Radiology (IR) and other 
modalities. This access is vital for many clinical 
activities, including:

Demand for radiology in the public system 
continues to increase and, in recent years, has 
exceeded both population growth and the ability 
of the existing services to cope with that demand. 
The following figure illustrates the relative growth 
in radiology activity within the public system 
from 2015–2019.1 (The data on which this figure 

is based, along with other data relating to public 
radiology services in this article, are in the public 
domain and were gathered by the author through 
personal communication with public radiology 
departments during the course of the author’s 
work as national clinical leader in radiology with 
the Ministry of Health from January 2020 to the 
present time.) 

These trendlines indicate that, for example, 
activity for CT will double in fewer than ten years. 
The public health system is not currently prepared 
for this increase; in fact, it has not kept up with 
demand for a long time. Regular reports submit-
ted to the Ministry of Health since 2013 show that 
the waiting time targets for outpatient CT and MRI 
have never been met and that the gaps between 
the achieved times and the targets (15% for CT 
and 25% for MRI) have not changed.2 Ultrasound 
has not grown at the same rate but recent data 
show that waitlists for US have also burgeoned, 
partly because of the effect of the COVID-19 pan-
demic (see below). This article aims to summarise 
the current situation and to provide a framework 
for addressing anticipated future needs.

Why so much growth? 
Modern medicine, appropriately, is reliant on 

diagnostic tests to facilitate early, accurate and 
efficient diagnosis. MRI, since its first use for brain 
imaging in the 1980s, has become standard for 
the evaluation of spine, joints, biliary tract, com-
plex gynaecological conditions and much else. 

1. Confirming the presence of a clinically 
suspected condition.

2. Excluding a condition clinically thought 
unlikely to be present.

3. Monitoring response to treatment.
4. Performing surveillance for disease 

recurrence, complications of treatment, or 
ensuring stability of a process presumed to  
be benign.

5. Screening an asymptomatic population for 
clinically occult disease. 

6. Treatment of an increasing range of 
conditions in a minimally invasive manner.
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CT—after being partly supplanted by MRI—has 
undergone a massive and continuing resurgence 
because of its powerful ability to evaluate trauma 
and cardiovascular disease rapidly and compre-
hensively, in addition to its previous role in chest, 
abdominal and skeletal imaging. It is also now a 
first-line tool for stroke management. CT scanners 
continue to get faster, use lower radiation doses 
and offer more in terms of tissue analysis, all 
pointing to further increase in use and usefulness. 
Radiology activity growth closely follows clinical 
activity growth, a phenomenon that has also been 
documented elsewhere.3

The personal and population health benefits of 
early detection and diagnosis for entities such as 
cancer are intuitively obvious, but the economic 
gains can also be quantitated: a recent Lancet 
Commission calculated a benefit of $179 for every 
$1 spent on imaging of 11 common cancers world-
wide.4 Although this magnitude of cost/benefit 
ratio is unlikely to be achieved in Aotearoa, there 
is little doubt of the highly positive societal and 
economic value of appropriately utilised diagnos-
tic imaging. 

The effect of COVID-19
One feature of radiology that was highlighted 

early on in the pandemic is that it necessitates 
hands-on personal contact. Whatever the possibil-
ities of telehealth may be elsewhere, every X-ray, 

mammogram, CT, MRI or US involves the patient 
attending the radiology facility and a staff mem-
ber positioning them for imaging or, in the case 
of US, being in close contact in the same room for 
up to 30 minutes.5 This is a significant infection 
risk for the staff (even using protective equip-
ment) and has only recently been ameliorated by 
vaccination. The strain has particularly been felt 
by sonographers in centres where infection rates 
have been high. 

The first lockdown in 2020 led to severe cur-
tailment of radiology activity for a long period, 
with subsequent backlogs that have yet to be fully 
addressed, and which have been exacerbated by 
the more recent Delta and Omicron outbreaks. 
At the time of writing, there are waiting lists for 
MRI and US amounting to over 30,000 and 40,000 
hours, respectively, of technologist working time, 
with only slightly smaller waiting lists for CT and 
X-ray. The inevitable delays in, for example, mam-
mographic screenings have received local public 
attention and are the subject of ongoing investiga-
tions here and overseas. 6,7 

Workforce
As mentioned above, every radiology examina-

tion involves hands-on work by a medical imag-
ing technologist (MIT), MRI technologist, Nuclear 
Medicine technologist or sonographer. The public 
system has roughly 1,000 MITs, 200 MRI technolo-

Figure 1: Volume increase relative to 2015 by modality.
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gists and 220 sonographers. Even before COVID-19, 
the numbers of MRI technologists and sonogra-
phers were estimated to be 20–25% lower than 
needed. Local training programmes have never 
completely met needs and the workforce has 
always been supplemented by overseas trainees. 
For sonographers this has been pronounced; over 
the last two decades, two-thirds of the roughly 70 
new sonographer licences issued annually by the 
Medical Radiation Technologist Board (MRTB) 
have been to overseas graduates, but that supply 
has been severely curtailed.8 Added to the pro-
longed close patient contact and demanding phys-
ical nature involved in sonography, this has led to 
a critical shortage of sonographers. 

Currently, there are four tertiary providers 
of MIT qualifications, but only one provider for 
postgraduate diplomas in US, MRI and nuclear 
medicine. Although these diplomas are open to 
graduates other than MITs, the vast majority of 
diploma students have MIT qualifications. All of 
these qualifications require clinical placements, 
most of which are in public hospitals. Some (but 
not all) private practices provide training for MITs 
and postgraduate students. Finding clinical place-
ments is the principal constraint on increasing 
training numbers at present. 

The specialist radiologist workforce in the 
public service includes just over 200 full-time 
equivalent (FTE) senior medical officers (SMO; 
320 individuals, most of whom split their time 
between public and private) and 100 resident 
medical officers (RMO). The five-year RMO train-
ing programme results in an output of just under 
20 SMOs per year, the withdrawal rate being 
extremely low. Approximately two-thirds of SMOs 
are locally trained, but the numbers are margin-
ally sufficient at best and will need considerable 
increases over the next decade or two to cope 
with increasing demand. Predictions based on a 
robust mathematical model suggest that the num-
ber of locally trained SMO radiologists produced 
per year needs to more than double in order to 
keep up with projected demand in 5–10 years’ 
time.9 Almost all RMO training is provided in the 
public sector, with very small components in pri-
vate. On top of the increased examination num-
bers, CT and MRI scanners keep getting faster and 
producing not just many more images per exam-
ination, but more complex information such as 
tissue decomposition and dynamic information. 
This has resulted in added complexity of interpre-
tation contributing to workforce strain and the 
risk of “burnout”, which is a global concern.10, 11

For the MIT, sonographer and radiologist 
workforce, there is good evidence that training 
local graduates is the most productive solution 
long term. For example, radiologist SMOs who 
are New Zealand medical school graduates and 
have undergone local postgraduate training have 
an 80% retention rate at five years post-comple-
tion, as opposed to less than 50% retention for 
overseas medical school graduates. Similar con-
siderations apply to the rest of the workforce. 

Facilities
New Zealand sits around the middle of the 

OECD when it comes to the numbers of CT and MRI 
facilities per head of population (although these 
numbers are unreliable for many reasons).12 The 
public system runs 45 CT scanners and 30 MRI 
scanners, while the private system operates 25 
CT and 50 MRI as well as 6 PET CT scanners. The 
high number of MRI machines in private partly 
reflects the amount of this work funded by ACC 
and private insurers, as well as the relatively high 
proportion of outpatients in MRI work. Hundreds 
of US and X-ray machines make up the remain-
der. The workforce for all these facilities is mostly 
trained in the public system or comes from over-
seas, with some MIT, sonographer and MRI tech-
nologist training in private.  

Many public facilities rely on a single CT or 
MRI scanner, creating vulnerability when these 
either fail or are being upgraded. Although the 
private sector provides invaluable backup in 
some areas, this is not universal. Aotearoa does 
not have any mobile CT or MRI (or even US) units 
to supplement the fixed facilities. Although inad-
equate roading infrastructure has been raised as 
a possible barrier to mobile units, improvements 
in both the road network and the types of vehi-
cles available have mostly solved this issue. The 
existing mobile operating theatres and lithotripsy 
service are good models. The facility shortfall 
here reflects the position in other jurisdictions. A 
recent review of the NHS in the United Kingdom 
recommended that “CT scanning capacity should 
be expanded by 100% over the next five years”, 
along with increases in MRI, US and others.13

Managing, driving and interconnecting these 
facilities are information technology (IT) systems. 
These are, unfortunately, highly heterogeneous 
in terms of performance, scope, specification and 
age. Many are barely fit for purpose and are diffi-
cult for staff to use properly. 
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Clinical impact 
A high proportion of clinical activity in Aotearoa 

involves radiology one way or another. Best esti-
mates are that patients have radiology examina-
tions as part of their healthcare journey in 40% 
of emergency department encounters, 70% as an 
inpatient and around 50% over time during care 
as an outpatient or in the community.14 In many 
instances, radiology is indispensable for diagno-
sis and treatment planning; suspected spinal cord 
compression, bowel obstruction or a simple undis-
placed fracture are among hundreds of examples. 
Lack of or delayed access to these examinations 
can result in severely adverse consequences, not 
just clinical frustration. The long-term personal, 
social and economic effects of an overlooked fetal 
anomaly or a stroke that could have been reversed 
with early treatment are enormous. 

Appropriate use of diagnostic imaging can 
sometimes be a challenge for clinicians. There 
may be situations in which the suitability is not 
clear, or where imaging might seem to be use-
ful but in actuality adds little value to immedi-
ate management. Most public facilities engage in 
vetting and prioritisation of radiology requests 
to some degree, often in collaboration with clini-
cians, but the concept of this as a “gatekeeping” 
role is seriously outmoded. Overall, somewhere 
between 90–95% of requested imaging ends 
up being performed one way or another. This 
means that engagement in and refinement of 
appropriate clinical pathways by clinicians and 
radiology facilities is vital for ensuring that the 
use of imaging is optimised. 

Funding
The funding of public radiology in New  

Zealand is too complex, inconsistent and illogi-
cal to encompass in this article. Suffice it to say 
that, although demand for radiology services is 
almost entirely driven by clinical activity, there is 
no linkage between that demand and the funding 
for increased services in most areas. This inevita-
bly leads to multiple instances in which demand 
exceeds capacity without the funding resources to 
increase capacity in terms of workforce or facility. 
An example is Section 88, the legislation covering 
maternal US; the remuneration per examination 
provided under this has not changed in 20 years. 

Funding for training is, similarly, highly  
variable and, importantly, is neither ring-fenced 
nor linked to realistic need. It is hoped that the 

funding structures will become more coherent 
and appropriate under Te Whatu Ora and Te 
Aka Whai Ora. The recent announcement by the 
Minister of Health regarding increased radiology 
trainee numbers under Te Whatu Ora is a step in 
the right direction.

Private sector role
The private sector plays a significant role in 

servicing public radiology demands, particularly 
for elective imaging. Considerable volumes of 
CT and MRI are outsourced to private providers, 
along with smaller volumes of US and reporting. 
Although there are no comprehensive figures 
available, the overall rate of outsourcing over the 
last decade has made up a small fraction of total 
public radiology activity, except in some smaller 
districts where, for example, all MRI or CT is  
contracted to the private sector. Outsourcing has 
recently been increased as a deliberate strategy 
to offset the effects of the COVID-19 pandemic, 
but the private sector also has finite capacity.  
Teleradiology services worldwide are, essen-
tially, at capacity. 

All PET/CT in Aotearoa New Zealand is per-
formed in private, since the public system has not 
yet acquired this modality. Many maternity US, 
including for pregnancies handled by public lead 
maternity providers, are performed in private. 
However, as indicated above, the remuneration 
for this has fallen behind and there is a high risk 
of private providers exiting this service, with no 
public capacity to compensate for that. 

Summary
Public radiology in Aotearoa provides a 

high-quality service for patients and clinicians but 
is marginally sustainable, even without the effects 
of the COVID-19 pandemic. 

Recommendations and next steps
Workforce 

Local training must be increased, particularly 
for sonographers, MRI technologists and radiolo-
gists. Increasing clinical placements in public and 
private and encouraging non-MIT graduates to 
train in US or MRI are priorities. RMO numbers 
and private sector RMO training need to increase 
significantly. The “train to retain” principle should 
be followed. 
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Facilities 
CT capacity needs to double over the next 5–10 

years, with smaller increases in MRI and US. 
Mobile units should be set up to supplement fixed 
sites and improve equity of access. 

IT systems need to be upgraded and to have 
improved connectivity. There is a realistic pros-
pect of this being accomplished within Te Whatu 
Ora, although it will take time.

Funding
Equitable funding of publicly provided radiol-

ogy services, independent of geography and 
demographic, needs to be achieved. A more 

coherent, consistent and equitable national 
approach is needed for the funding of workforce, 
facilities and training. A national pricing model 
for contracting outsourcing is being worked on 
and needs to be agreed. 

Clinical activity
There need to be robust links to ensure that 

any increase in clinical activity is accompanied 
by matching increases in radiology resources. 
Collaborative development of clinical pathways 
should continue, in order to foster appropriate 
use of imaging. 
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Severe cutaneous reaction to the 
messenger RNA (mRNA) BNT162b2 
(Pfizer–BioNTech) vaccine
Sabrina Sapsford, Blair Wood

abstract
The pathway out of the COVID-19 pandemic has been reliant on uptake of vaccination. In New Zealand, we have access to the messenger 
RNA (mRNA) BNT162b2 (Pfizer–BioNTech) vaccine. In this case report we discuss a patient who presented to an acute general medical  
service with a severe cutaneous adverse reaction (SCAR) after the vaccine with features of both Stevens–Johnson syndrome and acute 
generalised pustulosis. Early recognition and management of SCARs is required to prevent morbidity and mortality.

The pathway out of the COVID-19 pandemic 
has been reliant on the uptake of vaccina-
tion. For the majority of the New Zealand 

population, we have access to the messenger 
RNA (mRNA) BNT162b2 (Pfizer–BioNTech) vac-
cine, which provides excellent protection from 
the most severe manifestations of COVID-19 
infection.1 However, like any medical interven-
tion, there are some patients who are affected by 
adverse reactions. In this case report we discuss 
a patient who presented with a severe cutaneous 
adverse reaction (SCAR) after the vaccine.

A 60-year-old woman presented to her gen-
eral practitioner with a rash which began within 
24 hours of her first dose of the Pfizer–BioNTech  
vaccine. She was usually independent with no 
prior admissions to hospital. She had a back-
ground of hypertension, dyslipidemia, impaired 
glucose tolerance, obstructive sleep apnoea, hepatic 
steatosis and high body mass index.

Her regular medications were chlorthalidone, 
losartan, atorvastatin and amlodipine. She had 
no known allergies and no prior history of drug 
reactions. There were no new or changed medi-
cations, including over the counter preparations, 
for at least two months prior to vaccination. 

The eruption started on her right shoulder, 
chest and upper thighs with associated fever 
and fatigue. She had also noted some tiny pus-
tules on the worst affected skin of the flexures, 
which would come and go from day-to-day. Five 
days later, when her symptoms did not abate, she 
presented to her GP. She was prescribed 40mg 
(0.5mg/kg) of morning prednisone, topical hydro-
cortisone butyrate (Locoid) and Pinetarsol solu-

tion for bathing. The rash continued to spread 
to involve much of her trunk and limbs. During 
phone consultation with her GP the following day, 
the patient reported worsening cutaneous pain 
and myalgia. She was referred to hospital on day 
six of her rash.

On admission she was alert and conversant,  
afebrile and haemodynamically stable. Her weight 
was 83.6kg. Blood pressure was 126/63mmHg, 
heart rate 105bpm, and oxygen saturations were 
98% on air. 

She had extensive confluent erythema involv-
ing approximately 70% of her body surface area. 
There were many areas of superficial peeling  
(Figure 1), but less than 10% deeper, full thick-
ness epidermal loss. Nikolsky sign was negative. 
There were myriad scattered targetoid lesions 
(Figure 2) over the trunk and limbs with vesicu-
lar and bullous areas on the proximal limbs (Fig-
ure 3). Notably her face was spared but her scalp 
was crusted. Three small 3mm diameter erosions 
were noted on her hard palate. Her lips were 
not crusted, but there were macules present on 
the vermilion. Two small vulvar erosions, 5mm 
in diameter, were also present. There was no 
conjunctival injection. At one stage early in her 
admission she had a few scattered, non-follicular 
superficial pinpoint pustules in the flexures.

Admission bloods showed haemoglobin 161g/L 
(115–155) and haematocrit of 0.46 (0.35–0.46). 
WBC 38.5xE9/L (4–11) and neutrophils 28.7xE9/L 
(1.9–7.5). Electrolytes revealed sodium 130 mmol/L 
(135–145), potassium 3.4mmol/L (3.5–5.2) and cre-
atinine 127µmol/L (45–90). Fasting glucose was 
10.4mmol/L (3–11). Liver function tests were 
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normal. Notably CRP was 129mg/L (0–5). Eosino-
phil count was 0.0xE9/L (0–0.5); this increased to 
0.6xE9/L by day 3 of her admission.

The initial clinical impression was of Steven 
Johnson Syndrome (SJS) with minor mucosal 
involvement secondary to COVID-19 vaccination. 
The adverse drug reaction probability scale 
(Naranjo) score was 7, indicating a probable causal 
association between the rash and vaccination. 
Treatment was supportive, including intravenous 
fluid, careful fluid balance, topical betamethasone 
valerate (Beta) ointment, emollients and hydrat-
ing eye drops. Prednisone 40mg (0.5mg/kg) daily 
was continued. Assessment by the National Burns 
Service was sought and the patient was deemed 
appropriate for ward-based care initially, with 
ongoing burns unit remote monitoring.

Skin biopsies were taken from multiple sites. 
Histopathological evaluation showed a spongiotic 
epidermis containing subcorneal and intraepithe-
lial pustules with abundant neutrophils (Figure 
4). No epidermal necrosis was present. There was 
prominent papillary dermal oedema (Figure 5) 
forming vesicles in places. The vesicles contained 
neutrophils and some lymphocytes. There was 
a mild perivascular lymphocytic infiltrate in 

the superficial dermis. Lymphovascular spaces 
appeared somewhat ectatic and there was swell-
ing of endothelial cells. The histological features 
were those of acute inflammation with pustules, 
favouring acute generalised exanthematous pus-
tulosis (AGEP). Direct immunofluorescence was 
negative. Histologic features were not typical 
of erythema multiforme, SJS or toxic epidermal 
necrolysis (TEN). In SJS/toxic epidermal necroly-
sis, one would expect epidermal necrosis and 
subepidermal bullae with minimal inflammatory 
infiltrate, which was not the case here. Therefore, 
while histology was much more characteristic of 
AGEP than SJS, clinical appearances were argu-
ably more consistent with SJS. A diagnosis of SCAR 
to COVID-19 vaccination with features of both 
AGEP and SJS was made.

During the patient’s hospital stay there was 
some extension of the rash onto the face and 
lower legs, but slow overall improvement. On day 
4 of her admission, her prednisone was increased 
to 60mg daily (0.75mg/kg) and betamethasone 
valerate ointment was continued. Epidermal loss 
remained below 10% and was predominantly in 
flexural areas. The patient had inpatient monitor-
ing from the ophthalmology service; there was no 

Figure 1: Confluent erythema with superficial  
peeling. 
 

Figure 2: Targetoid lesions becoming confluent by ad-
mission.
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Figure 3: Targetoid lesions on thighs with confluence displaying bullous character and deeper erosive peeling. 

Figure 4: Pustules, papillary dermal oedema and perivascular lymphocytic infiltrate.

Figure 5: Re-epithelialisation, dermal papillary oedema, but no epidermal necrosis as would be seen in SJS/TEN.
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evidence of conjunctivitis and there were no cor-
neal erosions but esterified hyaluronic acid (Hylo-
fast) eye drops were advised. 

The patient improved and was discharged 
after 11 days to continue a weaning course of 
prednisone and topical treatment. Her complete 
cutaneous recovery took many months. A report 
was filed with the Centre for Adverse Reactions 
Monitoring (CARM). In this case we found no trig-
gers to explain this patient’s SCAR except recent 
vaccination with Pfizer–BioNTech vaccine. 

Discussion
Both AGEP and SJS are considered SCARs.2 AGEP 

is usually a drug eruption characterised by super-
ficial pustules and associated with eosinophilia, 
which was present in this patient (0.6xE9/L by day 
3) despite high dose corticosteroids. The onset of 
AGEP is usually within 2 days of exposure to the 
culprit medication and it may overlap clinically 
with other CD8+ T cell hypersensitivity reactions 
such as SJS. Other differentials include gener-
alised pustular psoriasis, which has recently been 
reported after the Pfizer vaccine,3 as well as small 
vessel vasculitis and cutaneous lupus. These were 
thought to be less likely clinically as the rash was 
not psoriasiform and resolved with no sequelae. 
Histology was also more in keeping with AGEP as 
discussed. It is worth noting that immunofluores-
cence was negative, as were other features of a sys-
temic connective tissue or vasculitic disease. 

SJS is often a more severe mucocutaneous 
reaction usually triggered by medications, par-
ticularly antibiotics and anticonvulsants. Onset 
can occur within a few days but is frequently 
delayed by a week or two, even up to a month 
after starting a medication. Targetoid lesions are 
a feature. It is on a spectrum with toxic epider-
mal necrolysis (TEN) which has the same under-
lying pathology but is defined as detachment of 

>30% of the skin surface. 
In this case, the clinical diagnosis of SJS did 

not match with the histological findings, which 
favoured AGEP. Clinically and temporally this 
case is consistent with a severe form of AGEP. 
However, due to the features of SJS with risk 
of progression to TEN, early multidisciplinary 
input was requested. Often, as in our patient, 
SJS skin eruptions have a prodromal phase of  
malaise and fever followed by worsening cutane-
ous lesions and mucosal involvement, including 
genital mucosa. This can be significant, resulting 
in scarring and morbidity. There can be ocular 
lesions, but fortunately early ophthalmological 
assessment during the patient’s inpatient stay 
confirmed no ocular involvement; this was moni-
tored closely and outpatient follow-up confirmed 
no ocular sequelae. Liver derangement is also 
common and renal impairment can occur. Evolv-
ing cutaneous lesions can lead to fluid loss due to 
breakdown of the skin barrier and thus increased 
risk of sepsis. Treatment is ideally managed in a 
specialist unit with multidisciplinary input. How-
ever, access to such units remains an issue in New 
Zealand, where burns unit beds are limited. 

While in this case the cause of SCAR has been 
attributed to the BNT162b2 vaccine, reactions 
due to vaccination are rare. A recent report out-
lined a case of SJS after a patient received his 
first dose of the recombinant ChAdOx1 nCoV-19 
(AstraZeneca’s Covishield, manufactured by the 
Serum Institute of India).4 The patient recovered 
after a short course of cyclosporin. 

Timely recognition and treatment of SCARs 
is required to minimise patient morbidity and  
mortality. This requires adequate training of 
healthcare staff to appreciate the urgency of diag-
nosis, obtaining early dermatologist input and 
liaison with a burns unit. Finally, early derma-
tology input is reliant on a funded and effective  
public dermatology service. 
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Spindle cell lipoma of the epiglottis:  
a potential airway emergency
Sejad Ahmadzada, Joyce Pui Kiu Ho, Kartik Vasan, Tony Shih-Wei Kuo

L ipomas are benign tumours arising from 
mature white fat cells (adipocytes or lipo-
cytes) derived from mesenchymal origin.1 

Lipomas in the head and neck region account 
for 15–20% of lipomas with laryngeal lipomas 
accounting for less than 1% of benign laryngeal 
tumours.2,3 To date, approximately 125 cases of 
laryngeal lipomas have been reported, with only 
6 of those cases being reported as spindle cell 
lipoma. We present a case of laryngeal spindle cell 
lipoma presenting with symptoms of snoring and 
globus pharyngeus.

Case report
A 56-year-old man was referred to an outpa-

tient clinic with a five-month history of globus 
sensation. He also reported new onset snoring 
with some restriction to breathing when lying flat. 
Clinically, he demonstrated a muffled “hot potato” 
voice with no evidence of stridor or airway dis-
tress. Flexible nasolaryngoscopy was performed, 
which showed a large lobulated, partially com-
pressible soft tissue mass with complete obstruc-
tion of the supraglottic region, which appeared 

to arise from either the epiglottis or vallecula  
(Figure 1). The glottis and subglottis were unre-
markable in appearance.

The patient was referred to the Emergency 
Department due to the size of the lesion, with risk 
of airway obstruction. Computed tomography (CT) 
imaging with intravenous contrast was performed, 
demonstrating a large heterogenous lesion in the 
laryngopharynx with a mean Hounsfield unit of 
-40 (Figure 2). The patient underwent an awake 
fibreoptic intubation with Lindholm suspension 
microlaryngoscopy and excisional biopsy. The 
lesion appeared well encapsulated and was able to 
be removed en bloc with Procise Laryngeal Wand 
coblation technique (Figure 3). He was admitted 
for monitoring with immediate return to normal 
diet and was discharged day 2, post-operatively. 
Histopathology demonstrated a deep-seated, 
well-circumscribed lesion composed of a mixture 
of mature adipocytes, bland fibroblast-like spin-
dle cells and ropey collagen. Immunohistochem-
ical stains demonstrated strong staining for CD34 
consistent with spindle cell lipoma. Follow-up at 
three months demonstrated a normal epiglottis 
with no evidence of recurrence.

Figure 1: Nasolaryngoscopic view of supraglottis demonstrating large lobulated mass.
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Figure 2: Sagittal CT image demonstrating a supraglottic mass obstructing the airway

Figure 3: Supraglottic soft tissue mass removed en bloc.
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Discussion
Most patients with laryngeal lipomas present in 

the sixth decade of life with a male to female ratio 
of 5:1. Symptomatology depends on the site and 
size of tumour within the larynx and pharynx. As 
most lipomas are slow growing, symptoms may 
be gradual onset but progressively worsening.4,5 
Symptoms are secondary to obstruction of the 
upper aerodigestive tract, and can include dys-
phagia, dysphonia, globus pharyngeus and air-
way obstruction in advanced cases.6–10

Definitive management of lipomas is surgical 
excision. Most laryngeal lesions can be removed 
endoscopically given the well-encapsulated 
nature of the lesion. Large tumours may require 

an external approach. External approaches usu-
ally require a transverse neck incision with either 
a pharyngotomy (lateral or transhyoid) or laryn-
gofissure to gain access.

Laryngeal lipomas are rare benign tumours 
that warrant special attention given the complex-
ity of the region. Spindle cell lipoma is an even 
rarer subtype of lipoma that may resemble lipo-
sarcoma. This case highlights the need to per-
form a nasendoscopy on every individual who 
presents with globus sensation. Furthermore, 
new onset of snoring serves as a “red flag” symp-
tom and should not be ignored. Prognosis is good 
with complete resolution of symptoms following 
a complete excision either endoscopically or via 
external approach. 
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An Aspect of the Anaesthetic Question
NZMJ October 1922

M uch has been written, and many discus-
sions have taken place in recent years 
as to trouble with anæsthetics. Import-

ant research work has been carried out with the 
object of ascertaining the cause of:—1, Cyanosis 
in anæsthesia, and how it occurs; 2, the cause of 
respiratory trouble, and why it occurs; 3, the log-
ical treatment of collapse under anæsthetic; 4, 
the cause of post-operative vomiting; 5, how best 
to avoid all these troubles and to safeguard the 
patient. Before proceeding to deal with the mat-
ters enumerated above, it is necessary to explain 
that chloroform and ether are manufactured 
from:—Alcohol and sulphuric acid in the case 
of ether (C4 H10 O) ;) alcohol and bleaching pow-
der (calcium oxychloride, (Ca O Cl2 ) in the case 
of chloroform (trichlormethane, CH Cl3) or from 
acetone. In the investigations before us, the acids 
prove to be of no interest, all the interest centring 
around the type of alcohol used in manufacture. 
Alcohol has several distinct types, but the two 
types we are concerned with in anæsthetics are:-
-Methyl alcohol (industrial methylated spirits or 
wood alcohol obtained by distillation), and ethyl 
alcohol (obtained by fermentation from grain). 
It is now only necessary to examine the chemi-
cal formulæ of each before proceeding to answer 
the questions set above: Methyl alcohol, (CH3 OH); 
ethyl alcohol, (CH3 CH2 OH) derived from entirely 
different sources. It should here be explained that 
the chemical actions and reactions involved in the 
manufacture of chloroform and ether are very 
complicated, and it is not proposed to give these 
in detail. 

1. Cyanosis in Anæsthesia and How it Occurs. 
—Most anæsthetics at present in use are 
prepared from methyl alcohol. Methyl 
alcohol, in conjunction with sulphuric 
acid, produces a methyl ester. This methyl 
ester is present in solution, together with 
free methyl alcohol, oil of ether, and S02. 
Washing with milk of lime will eliminate 
most of these side-products of the reactions, 
but the methylic ester is not completely 
reduced, and methyl alcohol is still present. 
The latter, by oxidation, forms formaldehyde 
(CH2 O). Formaldehyde has a strong toxic 

action on nitrogenous organic substances. 
Formaldehyde will further oxidize into 
formic acid in the human system. Formic 
acid has a marked action in the system, 
causing fatty degeneration of the sheaths of 
the choroid membrane and optic nerve. In 
both these last two reactions the oxygen is 
obtained from the only available place—the 
human system. This is a cause of cyanosis, 
and it occurs as a result of the absorption of 
oxygen as shown above.

2. Respiratory Trouble and Why it Occurs.— 
In anæsthesia, the quantity of free air in the 
patient’s lungs is of necessity restricted. Add 
to this the fact the absorption of oxygen by 
the decomposition product as shown above, 
and respiratory trouble is aggravated. 

3. The Logical Treatment of Collapse under 
Anæsthetic.—The answer to this question 
becomes obvious from the answer to the two 
preceding questions, i.e., remove the mask 
and administer oxygen—the real object in 
resorting to artificial respiration. 

4. The Cause of Post-operative Vomiting.—
The now known presence in the system of 
formaldehyde , and later formic acid, and 
later still oxalic acid, successfully accounts 
for this. 

Before dealing with the question No. 5, it here 
becomes necessary to consider ethyl alcohol (CH3 
CH2 OH). Ethyl alcohol, in conjunction with sul-
phuric acid, produces an ethyl ester, made up 
in accordance with the following formula:—C2 
H5 OH plus H2 SO4 equal C2 H2 (HSO4) H2 O. The 
compound italicized represents the ethyl ester, 
or ethyl-sulphuric acid. The final ether product 
after elimination leaves only traces of ethyl alco-
hol and ethyl esters. The products of decomposi-
tion, however, only form water, carbon dioxide 
and sulphur dioxide. They are harmless, as the 
former escapes into the atmosphere, and the lat-
ter is eliminated by the subsequent washing with 
milk of lime, needing only the one atom of oxy-
gen to final resolution into water. Formaldehyde 
and formic or oxalic acid are never formed at 
any stage.
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1. How Best to Minimise these Troubles and to 
Safeguard the Patient.—It has been shown 
that the two principal ingredients employed 
differ very materially, and that in the case 
of an anæsthetic prepared from methyl 
alcohol, cyanosis, respiratory failure and 
post-operative vomiting almost invariably 
occur from the causes shown, whereas in 

the case of an anæsthetic prepared from 
ethylic alcohol, none of these factors are 
present: added to this, the experience of 
the use of the latter preparations amply 
demonstrates that the answer to this 
question lies in the use only of an anæsthetic 
prepared from ethylic acid. 


